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The present study was designed to demonstratee#isersal variations in physi-
cal-chemical parameters in a part of River Gorgashrevater for a period of twelve
months from April 2009 to March 2010. Water samplese collected on monthly basis
and analyzed for estimation of dissolved oxygen,tphiperature, BO§) COD and elec-
trical conductivity. These parameters were comptredhter quality standards to indica-
te probable pollution in the river Gorganroud. Tiverall water quality of the study site
remained within the safe limits throughout the gtpdriod. An attempt has been made to
explain the effect of seasonal changes on physieahical characteristics in a part of ri-
ver Gorganroud water.

Seasonal variations — Physical-chemical charactess— River Gorganroud

2009p. wuyph wduhg dhtigh 2010p.-h dwpin unlhup hpuljwiugyl i Snpquib-
poiy  ghnh  ghknwpbputth  oph  bhghljw-phuhwljmt  gnigwbhpibph  mumduuh-
poipniiithn: Udubljut uinpiuwspny] 4bpgyty B oph thnpdwtdnptibp b hwpduiplyyly ku
mS-Jqus pedushup, pH-p, obpdwuwnhdwtp, ©0UMs, L0, oph dwltpinyph Ekljwn-
pwhumnpnuljutinipimbp: Snpquiipmy ghnh ghnwpbputh wnnnmnjusmpmibp pw-
guhuwinbknt tyunuling $hghlju-phihwljub gnmgutihptibipp hudwnpyty i oph npuiljh
unputph hbwn: Cinhwinip wndwdp ghinh mumdbwuppjws hunnjwdnid hhnpnphuhu-
Jub gnguihpubtpp skt ghpuquigl] poypunplh vwhdwbtbpp: $npd § wpdus
pugunnpl] ubkqniughtt thnithnjumpmuubph wqnbgmpmiip Snpquiipmn ghnh 9oph
$hqhljur-phihujuit gmguithyiph plinyph qpu:

Ukqniughl ihmpnfuniamni bbkp - $hqhluppdpului gniguithoblp -
Qnpquilipnin glun

B mnepuop ¢ ¢ anpens 200%. o mapra 201Q nmpoBOAMINCE HCCIIEIOBAHUS
XUMHYECKUX HapaMeTpoB Boibl p. Ioprampya. Exemecsuno mposoaumics ordop
pob BOIBI U OLpENENICHHEe PACTBOPEHHOTO Kuciaopona, PH, temmepatypst, BIIKs,
XIIK, 31eKTponpoBOAHOCTH. B Iensax BBIABICHHS BEpOATHOrO 3arpsi3HeHus p. I'op-
raHpyJ IIOJTy4eHHbIE (DH3MKO-XMMHYECKHE IOKAa3aTeNH ObLIM COIOCTaBICHBI CO
CTaHAApTaMH KayecTBa BOJbL. B IieloM B McCEOBaHHON 4acTU PeKH THAPOXUMH-
YecKye MoKa3aTelH ObLIM B Ipejenax pomyctumoro. CrenaHa IONbITKa 00BACHHUTD
BIIUSHUE CE30HHBIX M3MEHEHHH Ha (DM3UKO-XMMMYECKHE IOKA3aTelIu BOJbI B HCCIe-
JIOBaHHOM yacTu p. 'opranpyn.

Cesonnvle usmeneHus — usuko-xumuueckue noxazamenu —p. I opeanpyo
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The major proportion of all water quality degradatiworldwide is due to an-
thropogenic causes [4]. The degree of pollutionethels on the material, the physical
nature, chemical nature of the material dischargeder depth and hydrographic con-
ditions [1]. Polluted water can reduce productivayd biodiversity and could contri-
bute to stock decline or lack of fish in some an@hsPollution has negative impact on
the quality of fish that reaches the consumer. Wpt#lution brings external cost to
society in general [2].

DO and BOD is used to state the pollution statuagfatic system. Neverthe-
less, the concentration of DO in water always islable factor to indicate the polluti-
on state of aquatic system [6]. Redox potential) (&nd Oxidation Reduction Index
(rH2) are among the important indicators of pobutstate of river.

Demand for oxygen in the system is quantified byCBOOxygen in eutrophic
waters can fluctuate dramatically with diurnal ches in photosynthesis and respira-
tion rates. Often, high oxygen demand results w llevels of dissolved oxygen in nut-
rient-enriched waters.

When biodegradable organic matter is releasedariiody of water, microorga-
nisms, especially bacteria, feed on the organidenabreaking it down into simpler
organic and inorganic substances [5]. The totalahof oxygen required to oxidize
organic matter suspended in the water column iked¢ahe biochemical oxygen de-
mand (BOD).

BOD may come from natural sources like leaf litt@lt or from anthropogenic
point or nonpoint sources like wastewater treatnm@ant discharges or agricultural
runoff. Detritus (non-living particulate organic ttexr), whatever its origin, is an im-
portant source of BOD. BOD may also be also infeeghby incoming water from tri-
butaries. In streams, biochemical oxygen demandirtgstances can either be suspen-
ded in the water column, settle to the bottom,erdysuspended from the sediment.

COD is the amount of oxygen required for the chenéxidation of organic or
inorganic compounds in water and is usually an irtgrd sink of DO in rivers that re-
ceive industrial effluents such as iron sulfite @dehyde, which are readily oxidized
[3]. In the presence of DO, oxidation takes plaagidly, so the oxygen demand is ob-
served close to the pollutant source and can kte gignificant. COD is generally not
an important parameter in rivers or streams thandbreceive industrial effluents.
Since COD measurements are easier to conduct @ed ofore repeatable than BOD
measurements, some regulatory agencies allow measumt of COD as a surrogate
for BOD provided that a linear relationship betwéka two can be developed for the
stream in question.

Materials and methodsThe present study was carried out for a periodvefvte months
(April 2009 to March 2010) in the terminal partrofer Gorganroud water.

Since Gorganrod is the largestrivers in North-Ezstpian Sea, we studied only on
~50 km of it by choosing 5 sampling stations (Feglr Table 1). These stations were chosen be-
cause lands along stations 1-2 have been usingdaculture and stations 2-5 are near river
mouth that are strategic points of young fish reéefor stock enhancement purposes. The area of
investigation was shown in figure 1. Gorganrod Ris@&n receive drainage of all flood, waste wa-
ters and runoff derived from precipitation of itege basin; and we investigated the area after
Woshmgir dam.

Samples were analyzed to determine temperaturedipgblved oxygen (DO), electro con-
ductivity (EC), BOD and COD, using standard methidds

Results and Discussionlemperature. Results showed that temperature values
were significantly affected by the sessions, net shations (Table 2). Figure 2 shows
temperature fluctuations typically followed the sgavhere the lowest temperature was
related to winter and highest related to summer.
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Fig.1. Position of the Gorganrod river and sampling eteti

Table 1. Location of the sampling stations

Station Distance from estuary Location
1 49679.16 Agh Ghalla
2 10547.46 Khajenafas
3 6852.22 Chargholi
4 3302.72 Lookout unit
5 0 Estuary

Table 2. Analysis of variance for temperature values inadiéht stations and sessions

Source DF SS MS F P
Session 3 8.461 2.86 11.3158 | 0.003
Error 8 1.994 0.249
Station 4 0.060 0.015 0.9295
Session*Station| 12 0.28 0.023 1.4550 | 0.1929
Error 32 0.512 0.016
Total 59 11.306

Split-plot design, n=3.
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Fig.2. Seasonal changes in temperature values

Dissolved oxygen. Data indicated that DO levels were significaraffectedby
the seasons, station as well as their interacfiablé 3, Figure 3). DO level is believed
to have negative correlation with temperature. élith temperature of spring was ap-
proximately two-fold higher than winter, DO valuekthese two seasons were similar.
Reason of this is related to higher turbulencepinng due to more flood currents com-
pared winter. The other reason of this might be tudaily movement local and guard
of sea's boats along this part of the river.
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Since this part of the river has low dept (not mitx@n 2 m), single movement of a boat
might cause a wide turbulence that leads to marsotlied oxygen levels and reach near
saturation levels. DO levels decreased from stdtitm3 and then increased after station
3 and in station 5, it reached the levels simitatien 1. It is because the station 1 and
maybe 2 are affected by local waste waters stati@and 5 are affected by estuarine
currents and turbulences which in turn lead todase in DO levels. Another reason
might be related to slop of the river. The slophaf river decreases from station 3 to 5
and in turn, the rate of the river decreases iadlstations that consequently leads to less
turbulence compared station 1 and 2. However ost&j and in less magnitude station 4,
are affected by estuarine current which increabesttirbulence of these to stations
compared station 3.

Table 3. Analysis of variance for dissolved oxygen valuesdifferent stations and sessions.

Source DF SS MS F P
Session 3 124.3 1.041 15.4323 0.0011
Error 8 0.54 0.067
Station 4 0.12 0.03 3.0440 0.0311
Session*Station 12 0.498 0.042 4.2240 0.0005
Error 32 0.314 0.01
Total 59 4.96

Split-plot design, n=3.
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Fig.3. Seaasonal changes of dissolved oxygen values

BOD The BOD values were not affected by sessionsiostatas well as their
combination (Table 4). Since, BOD level is belietede related to planktonic assemb-
lages, it is not surprising that the BOD levels eveimilar in different sessions and sta-
tions, because Gorganroud River has very limitesitbnic assemblages due to mainly
high turbidity and speed of the river.

COD_While station and interaction between station asbi®n had no effect on
COD levels, session significantly affected COD lsy@able 5). Figure 4 shows COD
levels of spring, summer and autumn were similat significantly higher than the va-
lues of winter . The reason might be due to limit@idrobial communications in winter
due to low temperature compared the other sessimshe other hand, similarity of the
values between stations suggests that none ofdtierss organic materials.

pH: The pH values did not significantly change in tiela to stations and

sessions as well as their interaction (Table 6)c&iGorganroud River is not exposed to
different type of soils from stations 1 to 5,it waidictable that pH be stable between
stations. Also, this result might suggest that theste water and runoffs that are
introduced to the river are approximately neuteizn the case of pH, or the tampon
power of the river is high enough to neutralize db#lic or basic waste drainages.
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The changes in pH in relation to sessions areeela photosynthesis intensity, if
the effect of waste drainages be neglected. Thiuse sthere is no phytoplankton
assemblages in Gorganroud River (due to high tertmd and turbidity), it is not
surprising that pH values was similar and stabléndudifferent sessions.

Table 4. Analysis of variance for BOD values in differeratsdns and sessions.

Source DF SS MS F P
Session 3 7.972 2.657 | 2.4907 | 0.1344
Error 8 8.535 1.067

Station 4 1.38 0.345 | 0.7912
Session*Station 12 8.271 0.689 | 1.5810 | 0.1473
Error 32 13.950 0.436

Total 59 40.107

Split-plot design, n=3.
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Fig.4. Seasonal changes of BOD values

Table 5. Analysis of variance for COD values in differerdatgins and sessions

Source DF SS MS F P
Session 3 15.596 5.199 6.7985 | 0.0136
Error 8 6.118 0.765

Station 4 0.346 0.087 0.2362
Session*Station 12 4.031 0.753 2.0520 | 0.0520
Error 32 11.737 0.367

Total 59 42.828

Split-plot design, n=3.
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Fig. 5. Seasonal changes of COD values
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Table 6. Analysis of variance for pH values in differerdatsns and sessions

Source DF SS MS F P
Session 3 0.025 0.008 1.4713 0.2938
Error 8 0.045 0.006
Station 4 0.004 0.001 1.9770 0.1218
Session*Station| 12 0.011 0.001 1.7435 0.1033
Error 32 0.017 0.001
Total 59 0.102

Split-plot design, n=3.
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Fig. 6. Seasonal changes of pH values

Electro conductivity. EC values were significantly affected by theista, not
the sessions and nor their interaction (Table fg WFalues of the stations 1-4 were simi-
lar and significantly lower than the station 5 (Teath6). The reason is due to invert cur-
rents from sea water to the river and increasealinity levels. Higher EC values of the
station 5 can be more important in spring and summben the sturgeon fingerlings
were released to river mouth (station 4) and thérate toward Caspian Sea for stock
enhancement purposes. The other importance off@kalues of the station 5 might be
related to aquatic plants assemblage that mighinbted in the case of growth, despite
of suitability of the other factors like light, tgmarature and nutrients.

Regarding to the above-mentioned, particular camnsiibns are needed when fish
fingerlings are released to the river mouth; thecelthat seems to be not favorable for
this purpose.

Table 7. Analysis of variance for electro conductivity vadue different stations
and sessions

Source DF SS MS F P
Session 3 3.667 1.226 0.5142
Error 8 19.066 2.383
Station 4 10.991 2.748 8.7563 0.0001
Session*Station 12 2.079 0.173 0.5521
Error 32 10.041 0.314
Total 59 45.853

Split-plot design, n=3.
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Fig. 7. Seasonal changes of Ec values

Gorganrod River is used for different aims sucHaasl economic, irrigation
seawards farm, fish emigration, brood stock foruaale fish species, and place for
abandon a valuable fish finger species and natmakronment for spawning. Time of
releasing sturgeon fingerling fishes would be frend of April to middle of July, and
there is not any inlet current water in the riv@f.course, inlet waters were limited at
this period and wastes were introduced to the rihewever, examined parameters
didn't show critical point and no serious probleseems to be existed in the aspect of
the water quality.
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