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, PETRDLEUM HYDROCARBONS IN ARQUATIC
PLQNTS OF HOR AL~HAMMAR MARSH, IRAG

14 s Hamid To Al -saad
Marine Science (PntrP»UnLVﬁrgxty of Basrah
Rasrah-lrag

ABSTRACT

, This paperv present the result o of “a FLHTVEY
undertaken to obtain preliminary data on the lev-
el of petroleum hydrocarbon in aguatic plants. in
Hor Al —-Hammer marsh, ‘
Eleven species of oaquatic plante were collected
from different localities i the Hor Al-Hammar
march southern drag dwing 1987-1988. These plants
were  extracted and concentration of petroleun
hydrocarbons were determined spectroflurometrical -~
ly Total hydrocarbons  concentration range from

0. 59 ug/y in Mamphoides indica to 0,06 ug/g in
Fotamogeton prefoliatus expressed  in terms of
Fuwalt crudle o1l egqui.valents, aleo hiagh

correlation batween petiroleuwn hydrocarbong and fat
content of these plants have been observed. '

INTRODUCTION

In species years dptailad analysis of fresh-sea water as
well as  aguatic  species  ranging  from  micro=-organisms Lo

vertebrates, have demonstrated bthe presence’of hydrocarbons,
both aliphatic  and aromatic,which are. simillar in  nature
to - components  of  petroleuam  and  petreleam  prodocts.  Also
present, however are ot her hydrocarbona that Aare
characteristic of ldiving organisnc. ,

In  the open water concentrations of @ hydrocarbons g

generally low and the origin of these compounds is nol always
easlly . determined. By constrast, in area affected by massive
contamination the hydrocarbons may present in tri grht
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concentrations and can be directly releated to the particul ate
sowrce of pollution (Lockwood 1976),

The analysis of micropollutant in natural - organisms  has
been shown to be sutibale sethods for  pollution wmonitoring.
Aguatic plants, clearly reflect regional differences in depos-
ition levels because of theis high acaumulatium rates  Tor
anumber of pollutants such aﬁ.hyururarhwnm (1hum 5 35

Aguatic  vascular plants - (Macrophytes) important
componghts: mﬁﬁanyfﬁcmsy%tém; 1hwy H¥rer mnrm‘prudu\”ivgip@r unit
Car @ than  phytoplankton | comnuni ties. wnder” " - cdomparaple

condition, and useful for the enrichaent of water with oxygen
&nﬁ*prmduetzan,mf orgard o matter o the tood web and_  tarnover
cemsential  nubrient. they provide shelter and breeding,

Comites for Fauna, they serve &% & substrate for  epiphytic

‘mrganismﬁ. The high uptake capacity of mineral elements by

‘:E&V$Pa1 auuat:u plantg have stimulateéed some proposal Tor using

o higher aguatit plants in tertiary waste treatment for nutrient
L0 antd waste  Femoval from domestic waste water or industrial
Cefflunt (Al-Saadi and Al -Mousawi 1984). However, littel is

"¥nown  of plant  ecology of the wmarshes in  Irag  (Al-Hilli
1977, Al ~Mayah' 1978, Al-Saadi and Al-Mousawi 1988) and there is
nostudy of hydrocarbong pollution on aguatic plants  in the
marshes, s the pregsant  study . represent the firet:
investigation on the distibution of pelroleum hydrmrnrhun« ©F
the aguatic plants of Hor al-Hammar warshes.

MATERLALS AND METHODB ' | s

Samples were colleclted during 19871980 from seven staeations
(Fig.1l) toa provide, representative coverage of Hor o Al ~Hammer
marsh  southern lIrag. Entire plents were collected st  several
palnts along the  population at  gach  seopling o site; thus
minimizing sampling errors  due to the colonal  variation,
Flants were washed several times with asarsh  water &t the
collection .station to remove ‘as ouch epiphytic material as
possible, squeesed gently and placed in aluminum  foil.  Upon
reaching laboratory, leaves Trom plants were rinsed  throughly:
with deionized-~distilled water, dried at BOC to ground  with
agite morter, seiving through Tam metal seive. A replicate - of
five grams of dried plants were placed in pre-extracted
cellulose thimple and  soxhlet  extracted with | methylene
whloride. The extraction and fractionation procedure employed
in the pr@sent gtudy  was based upon  that of Rigebrough
et.al (198%). Fat wcontent determifned by  weighting. The
3&tarm1nat1an af petroleum residoase was - carried  out  using
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R¥ : Emission spectra
' ’ 1ty “recorded  for  each  sanple, ant
if}nufmﬁﬁmnww twnmit B were measured at (3s0nm) . Blank

Cgletermd atd ong wr'% wehieved for each sample. Huwaite ©rude
otl, mupnlumd Ty CAmerican. Petroleum o Institute - (ARD, was
chowmen as o an arbitary standard for comparsion. Chrysan
astandrad were employed to calibrate the Spectrofluwometer, and
to check guantification of the analytical result  for  the
characterizing the extracted hydrocabonz (Saliot et,al 1281),
some of the samples were also analysz nd by (e chromalography.
Foar this  purposeg a Perkin<Elmer Sigma 300 capillary  gas
chromatography with Flame Imﬁixatimn Detectr (FID) was  wsed,
in this vase a well coated open tubular (WOOT)  fused wsilica
capillary column (S0x0.28nm 4 .d.) with 0220 film thickress
coated  with BE 30 was we o Helium used as oA carrier gas,
Splitless injection, iempmu Lure programmed from 700 for  4min
to 200C for 3Z0min at rate A4C/min was eaployed, '

RESULTS AND DISCUSSION

The concentration  ranges and means ot hydrocacbons  in
plants sampled with faty are presented in Table.l.
The mean concentretbion of total  hydrocarbons  range
OL5% ug/g in Mamphoides indica Lo 0.06 wg/g in Poltamoy
prefoliastus expressed in lerm of Fuwadl crude oil egquivalents,
The analysis of plant samples reveal its abitity to contain
hydrocarbonsg in o their lipid pool, in the basis of differenty
hydrocarbons concentration observed in plant along. the  marsh
it  is observed  that & direct relations hxp cedsilelt  between
hydrocarbons  and  Fat¥. It cen seen from Table.l and  Fig.2.
that there are noticable variations illustrates the capacity
of thesae plants to accumul ate certain bydrocarbons, hence
their significant as potential monitors, However considerabtion
should  be made to the fact that fifferent gpecies of  plant
have  different abilities to accumulate or eliminate certain
pollutant from the environment (Fhomas et al 19834, This nay
explain  the rather high concentration 11 "some plants  than
other:s.
Y 'Hydrmvarbnns coneentration observed dincothe plant . marshes
reflect Yhe combined effect of input and removal proc 5 clue
to  the water flows associatesd with ager.owltural ivity,
and the marshes receive water from both Tigris and EBuphrates
river whom carry tremendons amount of  suspended  particul ate
matter to which 'organtc matter are sorbed. These material  are
mostly deposited in the entrance of Lhe that & hes Tt
station.4,Filg.l.as  the walter current of Tigris—Euphrates
rivers Draop  appreciably (Al-Saad and Al-Timari - 1989). Also

A
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, Table-1- ;
rocarbons in aquatic plants of the marshes

y_éjght } with fat contants,

- . v vl e 4o e o 0 ol ol o i o < 5 s e o ot m a o . o e s o o e i s 0

' SPECIES HYDROCARBONS FATY
‘ range mean

Nywphoides indica 0.58-0.60 0.59 L2
Ceratophllum demersum . 0.03-0.06 0.04 Q.3
Potamogeton lucens 0.05~0,07 0.06 0.4
Potam_ggéton crispus 0.24-0,32 0.28 1.1
Potagl;qgeton perfoliatus 0.03-0.09 0.06 0.2
Vallisneria spiralis : 0.26-0.08 0.53 2
Najus marinum 0.07-0.10 0.08 0.7
Polygonum sp. d.18-0.10 0.19 1.1
.Ranunculus sp. 0.26-0.30 0.28 0.6
Salvinia natans 0.05-0.09 0.07 0.6

Bacopa monniera 0.16-0,22 0.19

____________________________ e e ot S i e o ke otk o o ot
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hydrocarkbng ' present: in these plants may be due: to numerous
number  of  small fishing boats moving in Hor ~Hammar, ' As
acnosegquence the environment here is constantly subjected T to
samall spillage of fuel oil as well as direct discharge of
engine exhaust (Al-8aad and Al-Timari 1989). '

Result of the gas chromatographic analyses of n-alkanes are
depicted in Fig.3. for some of Lthese plants, ingeneral, plants
have ahigh proportion of odd carbon number n-alkanes relative
to ceven carbon  number n-allanes such  as . CES5,027  and €29
(Johnaon  and Calder ' 1978), while abundance of 015,017,019
n-al kanes is repoted to derived frome  xooplankbton,bacteria,,
fungi (Farringhton et.al 1983) and phytoplankton which  were
observed growing on The base of some of these olants, inasmuch
as  algae is generally have very high concentrabtion. @ of
hydrocarbons (Baliot 1981). o . ’

flge plant  samples contain  isoprenoids n-alkanes  which
pecouwre  commonly in plant  kingdoms  as a side ohain of
chlorophylls, faund mainly in photogsynthetic organisms, which-
are widely distributed in the Hor Al -Hammar marsh, and must be
attributed to them (Simone et.al 1987). '

As  aconclusion all plant samples in  Hor-Hammer  wmarsh
contain hydrocarbons either biogenically and from plant itself
or contaminated anthropogenically,
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Fig.3 Chromatograms of n-alkanes in plant sample.
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