Mesopotamia Environmental Journal (MEJ) E@’
2014, Vol.1, No.1:7-17.

Seasonal Patterns of Ecological Indices For KeystemAnimals
Groups In Three Types of Iragi Marshes During 20052007

Najah A. Hussain®, Atheer, H. Ali #, H. A. Hamzah and Laith F. Lazenm?®

! Department of Ecology, College of Science, Basialversity, Iraq
2 Department of Fisheries, College of AgricultuBasrah University, Iraq
3 Institute of teachers, General Directorate of&dion in Basrah, Iraq

E-mail: atheer_h_ali@yahoo.com

To cite this article:
Hussainet al., Seasonal Patterns of Ecological Indices For Keystamimals Groups In Three Types of Iragi Marshes

During 2005-2007Mesopotomia Environmental Journal, 2014, Vol. 1, No. 1, pp. 7-17.

Abstract

Seasonal ecological indices were calculated foreeth keystone biological groups
(macroinvertebrates, fishes and aquatic birds)nduthe period 2005-2007 in three types of restored
southern Iraqi marshes freshwater non-tidal (Huajizligosaline non-tidal (West Hammar) and
mesosaline tidal (East Hammar). It seem that eaatsimhave its own timing for increase or decredse o
diversity, richness and evenness. In general higdes for ecological indices appeared in summer and
spring for macroinvertebrates and fishes lower anemutumn and winter respectively, aquatic birdseh
high score in winter—spring period and low oneumser. Differences did existed in styles and timifig
highest and lowest values in three types of mardbedo different prevailing ecological situati@ummer
was the time for higher score for ecological indiéer macroinvertebrates and fishes, winter reabrtie
lowest values. Aquatic birds have different modeniidal freshwater marsh was similar to non-tidal
oligosaline marsh especially in timing of high masfeecological indices. Tidal mesosaline marshlpart
similar to non-tidal oligosaline and wildly diffareto that non-tidal freshwater marsh. The ecolalgic
indices of aquatic birds improved gradually to reaategrated status. The improvement of hydroldgica
situation of the restored marshes led to improvecological indices especially those of aquatidsir

Keywords; Southern Iragi Marshes, macroinvertebrates, fishiess, ecological indices.

Introduction

Dudgeonet al. [1] indicated that water flow modifications waseownf five reasons affected
freshwater biodiversity including over exploitatjowater pollution, habitat degradation and invasidn
alien and exotic species which repercussion eccdbgindices in wetlands. Abel [2] illustrated the
importance of ecological indices to monitor effe€tpollution on biological community and counteck th
most important of them. Izsak and Papp [3] hightghthe importance of ecological indices and their
sensitivity to monitor the abundance of differepeces. While [4) discussed the usage of ecological
indices to monitor the spatial and temporal effectsdrought and reduced water level on the fish
assemblages in freshwater habitat.

Wetlands of southern Iraq consisted of differgmies of marshes which differ substantially in
number of species and individuals they supporé[8]. The prevailing environment of these marshferd
according to the limiting factors controlling likeater temperature, salinity, hydro period, nutent
availability and level of ecological diversity ourfctions of these marshes like primary production,
decomposition and major elements cycles [8, 9, ]0 Hlussain [12] categories the southern marshes to
freshwater non-tidal marsh like Huwaiza, oligosalimon-tidal marsh like West Hammar and mesosaline
tidal marsh like East Hammar.
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Measurementsf ecological indices in southern marshes starfeet 2004 in attempt to eleva
the restoration programs initiated by Iragi goveentn intentional agencies and several private gt
These schemes and programs were not devoted taraeszecies bdiversity of key biological groups ¢
functional biodiversity like aquatic plants andafitents algae, as primary producer and base fohitr
hierarchy in the restored marshes.

No previous studies were traced deal with ecoldditdices before the tastrophic desiccatio
during the nineties of last century. Studies on liiwdiversity were resumed after the inundatiorthedf
southern marshes in 2003. Recent published arigeldsreports dealt mostly with one group of orgasi
in one type of the sdlern marshes, like [13] on phytoplankton, [14] macroinvertebrates, [15] ¢
aquatic birds, [16,17,18,19, 20] on fishes, [21]neacrophytes, [22] on gastropod and [23] on mamnaa
well as few comprehensive reports of [24, 25, 28ltwith several 1ain biological groups performed
three major southern marshes.

The aims of present work to highlight the seasquettern of ecological indices (diversi
richness and evenness) of macroinvertebrates,sfiane aquatic birds in three types of sout Iraqi
marshes, notidal freshwater marsh (Huwaiza), r-tidal oligosaline marsh (West Hammar) and ti
mesosaline marsh (East Hammar) in attempt to utadetsheir seasonal fluctuatiot

Materials and Methods

Row data were obtained from the pro reports of IMRP (2006) and ARDI (2006) to calcul
the seasonal ecological indices (diversity by [23finess by [28] evenness by [29] for macroinvedess,
fishes and aquatic birds in Huwaiza, West Hammat Bast Hammar marshes. Rating of ecold
indices levels were modified from [30] for ecologliendices and modified to suit the ranges of egiclal
indices of southern marshes, as exhibited by
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Figure 1. The three monitored southern Iragi marshes Huwaiza, West Hammar and East Hammar
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Results

Data for 2005- 2007 were used to obtain seasormales for macroinvertebrates, fishes and
aquatic birds because they represent more stablmement after three years of inundation of thetaeed
marshes.

Non-tidal freshwater marsh (Huwaiza)

During 2005- 2006 period, the highest diversityadfmr macroinvertebrates (0.84), fishes (1.77)
and aquatic birds (2.7). High richness scores facnminvertebrates (4.0), fishes (2.05) and aquatits
(4.16). Range of evenness values for macroinveatebrwere between 0.25-0.4 fishes 0.61-0.83 and
aquatic birds 0.65- 0.77, four cases noticed balmvacceptable level score (0.6) for macroinvedis
(tables, 1).

In 2006-2007 period improved scores noticed, tigidst diversity data for macroinvertebrates
(1.46), fishes (1.76) and aquatic birds (2.79).Higchness scores for macroinvertebrates (3.1hefis
(2.04) and aquatic birds (3.64). Range of evenuakses for macroinvertebrates were between 0.4€0.8
fishes 0.5-0.7 and aquatic birds 0.6- 0.8, only bases encountered below the acceptable level g2@e
for macroinvertebrates and fishes (table, 1).

Non-tidal freshwater marsh the highest value fdvewsity, richness and evenness for
macroinvertebrates and fishes were noticed in sunmené the lowest in winter, spring and autumn
respectively. Aquatic birds exhibited the highesasonal diversity in summer, richness in autumn and
evenness in spring. Lower values were in autummnser and summer respectively (table, 2).

Patterns appeared in non-tidal freshwater marsh
(i) Diversity was at highest level for macroinvédmates, fishes and aquatic birds in summer and the
lowest in winter and autumn.
(i) Richness was high in summer for macroinveréébs and fishes and aquatic birds in autumn.
(iif) Evenness was high for macroinvertebrates fisttes in summer and aquatic birds in spring.
(iv) Summer experienced the highest scores of gadb indices for macroinvertebrates, fishes and
aquatic birds. Lower values were noticed in différgeasons (figs 2, 3 and 4).
Non-tidal oligosaline marsh (West Hammar)

In 2005-2006 periods the highest diversity data ffuacroinvertebrates 0.85, fishes 1.46 and
aquatic birds 2.89. High richness scores for maemiebrates 5.6, fishes 1.45 and aquatic bird8.3.4
Range of evenness values were between 0.2- Or@8doroinvertebrates 0.81-0.86 for fishes and 0.887 0
for aquatic birds, three cases recorded below ¢bemable level score (0.6) for macroinvertebrétasles,

1).

In 2006-2007 periods the highest diversity recasd rhacroinvertebrates 1.7, fishes 1.46 and
aquatic birds 2.68. High richness scores for mawesiebrates 3.34, fishes 1.45 and aquatic bir@2. 3.
Range of evenness values were between 0.6-0.8 d#oramvertebrates,0.5-0.63 for fishes and 0.8 for
aquatic birds, only two cases appeared below tbepable level score 0.6 for fishes (tables, 1).

Seasonal pattern of macroinvertebrates ecologiadités were noticed, with highest value for
diversity, richness and evenness in summer and siowee in winter, winter-summer and winter
respectively. Fishes were different with highesedsity value in spring, richness in summer anchaess
in autumn. Lower values of diversity, richness awdnness for fishes were in winter, winter-sumnmet a
winter respectively. Aquatic birds have differenbdes with high diversity, richness and evenness in
winter, autumn and spring respectively. Lower valaere in summer, winter and summer (table, 2).
Patterns recorded in non-tidal oligosaline marsh

() No pattern for high diversity scores but lower wsudor macroinvertebrates and fishes have
the same timing in winter.
(i) Richness for macroinvertebrates and fishes have $tigred in summer and lower values in

winter-summer period respectively.
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(iii) No pattern for high evenness, but lower scores &g in winter for both
macroinvertebrates and fishes
(iv) Aquatic birds have different timing for high andMovalues of the three ecological indices

(figs. 5, 6 and 7).

Tidal mesosaline marsh (East Hammar)

In 2005-2006 period the highest diversity data feacroinvertebrates (0.63), fishes (1.72) and
aquatic birds (2.48). High richness scores for wiasertebrates (5.3), fishes (2.07) and aquatidshir
(3.13). Range of evenness values were low for niaeedaebrates ,for fishes between 0.09- 0.11 astikB
between 0.65-0.86, and aquatic birds 0.75-0.86. dages were recorded below the acceptable leved sco
(0.6) for macroinvertebrates (table, 1).

In 2006-2007 periods the highest diversity datanfiacroinvertebrates 1.6, fishes 1.71 and aquatic
birds 2.43. High richness scores for macroinvegts 1.12, Fishes 2.07 and aquatic birds (2.92)g&af
evenness values for macroinvertebrates vary betWegrand 0.8, for fishes 0.5-0.6 and aquatic birds
between 0.6 and 0.8 .Two cases appeared belovetieptable level score (0.6) for fishes (tablés, 1

Seasonal changes of macroinvertebrates ecologideles were noticed with highest value for
diversity, richness and evenness were in springei/ely. Lower values in summer, winter-springlan
autumn-winter respectively. Fishes got the highedties for diversity, richness and evenness were in
summer and lower values noticed in autumn-winténfev-spring and autumn-winter respectively. Aqoati
birds showed highest values for diversity, richresd evenness in spring, autumn and winter, lowakres
were in autumn, spring and summer respectivelygtd).

Patterns noticed in tidal mesosaline marsh (East Hammar)

(i) Tidal action, moderate salinity, migration of ma&imacroinvertebrates, estuarine fishes and coastal
birds made high diversity scores in spring forttalee main groups.

(i) Richness exhibited higher pattern in spring seafawrmacroinvertebrates and fishes, and aquatasbir
in autumn. No lower mode formulated.

(iii) Evenness recorded highest modes in summer andgsgrmmer for macroinvertebrates and fishes
respectively and lower modes in autumn- winter. &egubirds high mode in winter and lower one
summer, (figs 8, 9 and 10).

(iv) Numbers of high ecological indices scores fioacroinvertebrates were six in summer and three in

spring .In case of fishes were seven in summercgadin spring and autumn respectively. Aquatic ird

recorded three in spring and autumn respectivebtyv Imodes for macroinvertebrates were six in winter
and two in spring, summer and autumn respectivalgase of fishes were six in winter and two inirsgr
summer and autumn respectively. Aquatic birds medifour in summer, two in winter & autumn and one

in spring (tables, 2).

(v) Generally, ecological indices rose for aquaticds during 2006 and 2007, especially during autamd

winter. The highest richness values were recordedliwaiza in comparison with other two type marshes

Table 1. Ecological indices (diversity, richness and evenness) of macroinvertebrates, fishes and aquatic birdsin Huwaiza, West
Hammar and East Hammar during 2005- 2007

Marshes Indices Diversity (0-5) Richness (85) Evenness (0-1)
groups  Win Spr Sum Aut Win Spr Sum Aut Win Spr Sum Aut
Non-tidal  Macrinv 054 07 084 053 36 2 4 23 036 04 025 04
Freshwaler  fh 114 156 177 15 133 178 205 15 061 083 063 0.66
birds 214 239 27 264 354 408 416 203 065 0.73770.0.68
Tidal Macrinv  0.63 042 nil nil 53 5 il nil 011 009 nil il
mesosaline .14 172 16 141 122 207 207 167 086 084 70.70.65
birds 139 216 248 nil 229 262 313 nil 075 078 0.86 nil

-2006-2005
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Non-tidal Macrinv  0.37 0.38

olgosaline  geh 101 146
birds 2.3€ 243
Non-tidal Macrinv ~ 1.1¢ 1.46
Freshwater fish 11/ 156
birds 26 275

S . :
Q Tidal ' Macrinv 1.6 1.46
§ mesosaline fish 14 171
o birds ~ 2.4¢ 237

Non-tidal Macrinv ~ 1.1€ 1

oligosaline

fish
birds

1.07 146
268 25

4.6 3.3 5.3

0.2

0.80.26

128 119 141 145 121 082 0.81 0.86
0.86©.8¢ 0.83

3.32 348 242

31 15

178 204 15

3.12 3.49

112 1.09 nill

141 122 207 207 1.67

085 0.76 5.6
1.27

253 289 286
137 053 14
176 15 133
279 229 3.64
111 nil 1.06
1.59

225 207 292
1.7 11

127 128 121
2.47

278 251 232
0.73 124 334 1.39
141 145 119

2.63 334 341 313 3.62

0.8
0.5
0.6

0.8

0.6

0.8
0.7

0.5
0.8

0.8 08
0.60.7
0.8 0.6
0.70.6
06 05
0.80.7

06 08
0.60.5

0.8 08

0.31
0.85
0.87
0.4
0.6
0.6
nill
0.5
0.6
0.8
0.63
0.8

Table 2. High and low modes of ecological indices of macroinvertebrates, fishes and aquatic birdsin three types of Iragi marshes
(Non-tidal Freshwater, Non-tidal oligosaline and Tidal mesosaline), Wi= winter, So= Soring, Su= Summer and Au= Autumn

Marsh
type

Non-tidal
Freshwater

Non-tidal
oligosaline

Tidal
mesosaline

Season  Macroinvertebrates Fishes Aquatic
mode birds
average
Ecologica High Low High Low High  Low
indices
Diversity Su Wi Su Wi Su  Au
Richnes Su Sp Su Sp Au  Su
Evennes Su Au Su Au Sp Su
Diversity Su Wi Sp Wi Wi Su
Richnes Su Wi- Su Su  Wi-Su Au Wi
Evennes Su Wi Au Wi Sp Su
Diversity Sp Su Sp  Au-Wi Sp Au
Richnes Sp Wi- Sp Su  Wi-Sp  Au  Sp
Evennes Sp Au-Wi Su Au-Wi Wi Su
fish birds Macrinv
Win.-05
3
Aut.-06 Spr.-05
Sum.-06 Sum.-05

Spr.-06°

Win.-06

‘Aut.-05

Figure 2. Seasonal variationsin values of diversity index in Huwaiza Marsh.
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Figure 3. Seasonal variationsin values of richness index in Huwaiza Marsh.
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Figure 4. Seasonal variationsin values of evennessindex in Huwaiza Marsh.
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Fig. 5. Seasonal variationsin values of diversity index in W-Hammar Marsh.
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Fig. 6. Seasonal variationsin values of richnessindex in W-Hammar Marsh
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Figure 7. Seasonal variationsin values of evenness index in W-Hammar Marsh.
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Figure 8. Seasonal variationsin values of diversity index in E-Hammar Marsh.
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Figure 9. Seasonal variationsin values of richnessindex in E-Hammar Marsh.
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Figure 10. Seasonal variations in values of evennessindex in E-Hammar Marsh.

General discussion
Abiotic and biotic factors play the major rolesdatermining the pattern of changes of ecologc

indices in southern marshes. The rise of wated ievepring and early summer brought nutrient neagg
for spring phytoplankton blooms [32] coincide with peaks ofoplankton [33], then followed b
congregation of freshwater fishes for spawning @ed84]. These ecological events increase diver
richness and somehow the evenness in s-summer period. Increage detritus in summer after spril
bloom resulted in flourishing of macroinvertebrateBich expressed in shape increase of diversity
richness. Availability of foodresource in sprir—early summer raises the diversity and richnesdsbi§
[17, 18]. In summer productivity collapse resulted in declofediversity and richness but increase
evenness as result of recruits of young of the.\@aring sprin—summer period another events happe
tidal mesosaline marsh the migrations of marinbefkand shrimps resulted in increase of diversity

richness of fishes and macroinvertebrates. Indatamn the southern marshes experience the migrati
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ducks and coastal birds to the marshes which plenar role in rising of diversity and richness.tda
spring these migratory birds will return back teithoriginal habitats leading to decrease in edckig
indices [15]. These ecological events match weth\®] and [10] postulation that species diversffect
largely by functional diversity.

In general the patterns of seasonal changes efsiiy were different according to the prevailing
environment of the specific type of the marsh, sitiwey are different in type [31]. Applying Betavelisity
index showed a certain degree of species dissitgikaxisted between types of southern marshes [35].

It seems that 2006 have better ecological indreesrds in comparison with 2005 and 2007.
Ecological indices in 2006 got higher score valuesomparison with 2005 could due to high water
impulse to the southern marshes (it was considareayear), which led to boost the primary productbf
aquatic plants and algae; Again the decline in 260Uld be explain by low water discharge since it
consider as dry year [31]. Macroinvertebrates i658xceed this limit 2.05 in three types of marstedd
be due to the low abundance of predators of caresvfishes and wader birds. Aquatic birds scoratebe
values and reach to 5.7 indicating the return aftevi migrating of waterfowls to the marshes as fid&o
place for rest and feeding.

Evenness values explain the limited distributidnnamber of individuals on different groups
during 2005, 2006 and 2007 period could be duén¢oshortage of food supply and shrinking shelter of
aquatic plants and filaments algae and increaseumbers of predators like fishes and wader birds
especially for gastropod, bivalves and shore cfaB% Shortage of freshwater supple as in the adse
solely occurrence of pygmy cormoranPhélacrocorax pygmaeus) in Huwaiza marsh, because of
freshwater environment in compression with othersimes [15]. Increase of salinity encourage the
migration of several marine fish species (likea spp,Thryssa spp.Tenualosa ilisha, etc.) to East Hammar
marsh [18, 36].

Lower diversity and richness express that themanities of macroinvertebrates and fishes in the
three types of southern marshes expressed distwdmadcunity and environment which need more time
and favorable hydrological conditions to recoveckbto its normal status. Aquatic birds ecologicalices
indicated that their assemblages were well restaretl approach integrated status could be due ¢o lat
autumn-winter migration of waterfowls from cold argl5] and coastal migration of some terns, guid a
herons.

Similar improvement in ecological indices (divéysirichness and evenness) in 2006 were noted
also for aquatic plants, phytoplankton and zoopamkn southern marshes in comparison with that of
2005 [21, 13].

The improvement of hydrological situation of thestored marshes led to improve of ecological
indices especially those of aquatic birds as detmatesl during 2006-2007 periods [37].

We concluded that seasonal fluctuations haverdiftepattern depend on environmental condition
prevailing, the majority of diversity values receddin southern marshes were less than the middgera

(2.5) of scale (0-5) in Huwaiza, west Hammar anst ésammar, except aquatic birds exceed that limit,
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mainly due to the abundance of migratory waterfomlsautumn-winter. Diversity values of less than 2
were common in freshwater community, because thmeycanfined and limited number of species and

didn’t expose to seasonal migration. [8 , 9].
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