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1. Indicator Species
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2. Keystone Species
3. Umbrella Species
4. Link Species

5. Special Interest Species

oSy 30 o5 (SR kS (plbld

57 ot 5 U 3,plS Gl el 3 035 e (sl il &3 i STy 3 S 01 o o gl S
LS F LSl ()5 e o Elgl Slsl3 g g9 Juls alizee Ol ply s (il )0 oolaiwl 8,50 Dlogzge .iyls
3,lg0 cpl 30,5 ke Buw Alas (pl jo aS Wjlo 1) 0e5 ol Ll 5 colre Ll 51 SOy andlas el (1l 6 g0 g Lo yiSTL
sl s e (53 il 1 oS S iy | st s (0 SIS sl o o () Bt oSy e
gy Lo a4y Ol CetS Conlin SliS S5 lgie 4 ()5 6555 B e (2 ool SloatmmmasST 50 Sl plgie 4 oS

el 2505050 Jolis 03les o camlin o oS Slalllas sy | Ll Los,.am aS (5585 Slogzge Slastive

wal Slejo,y90 S gl Lyl 0aisS S cnl e a5 SUgb S sle a5 > N
Sglite fa s dae Lyl 18 4y o oo Sgliste (sl 008 Y

i gST ST 50 g aiiwd 395 35,5 o9l sl (6550 e o aS (5 ysk (2138 (Sl s )0 (655 pe CumBge JlIL T

65l ez 5 lulid Sspes

i 1 i 1y oo Lol

Aadded grwly Ol soles 4y )

(Zhang, Z.S. and D.M.Zheng., 2009) .5 jluce JSiiuo |, duslio il Lad <l s . ¥
Ololedian 9 505

e an s ool e sl o g Sl (oS oo dnjetsy aile (SusolsST (slo S 0 lyie o o las
(o ) 4y jead oolaiul 8550 la Slis pl wuls Lol asaans las |y gow OlSlin 5l adel jlas] G g Wgdow oolawl ool
a5 Cenl ol oS il SO oplpl 10,8 eoliiwl Sl danwgs g o pae 5o sl lgn B eais o g aes 9 ool

VY



D N
= 48 Lb gaesS e alale =

a3 b (SoielssT slo Candg S ol (las gl i JB lo caalle wlgh o5 @S by e 65 o3l 5l oS 5
o ,Slas Slil gl o labinl sleds) 5l oslaal g slml ans Al 1) (So390s8T Ol el g aaoy UL 2o 5 Jsiine
Bl Co e Slasl slial) jo g e, Silas Sl o Leal) o g oud 3 jlliul g paseie gy S obml cael « S55lsST
ST s S5 g 9, Shes LSl SBrae la LA Sl acgeme S a5 Sl 03U (So3elsST Olallas joaiSe Sl

S (B |y 5 slaslone bl (So3elsST sla Solis 5 gk ool

sl 65 ojlail B SleT a2

apo lad maSTy slowl bB cdl SG o el 4 Y

S oy Mg @80 Wilgie (o pde Jlesl alwg 4 aST |y 1,05 0

as Iy orsl ansls Ll aly 4y oo slml (Fogll 51 3l gl il 5 ornb glo (S2id] & G aseiie STy Y
sl L5 (oS 65y i Loyl b 2STy 8 IS sl

oSaie 8Bs oS wigd Sl gle aisS U aid 5 & je0 Jloly8 sl plW s ) Lasee sl Silid Gl aie jo a5 0l L
aioy el o Lol il szl 150 5 005 AT 5 anls ey i oo 5 Lpms sl sl L pos 10053 s 005
@) Sy b bRl 5 oS QLRI (6 e Sleeasls &S e (nl atajls o8 5L el sgazme Lo Sl oo L
GIS )l 5T (7 it 5> S F5eealS 51 Joo 5 ol i s (2 g oS gllol (s Larme Slonl ) DLz 5l
Slellb] wylaiee oalitnl Slelbl cilizee slo U Cublsy 5| wimms ol 8,5 oS g el 5 4235 pokiie 4 5 (
e85 Bro g UL o8 5 ol auie ca o5 000 (oo Lo 1) (o a5 90,500 3T 5 oS bl 5 slS

e e (nl ) 035315 (5958 S 4 aejl Lol 03,50 S

S 5 2l Gl ST 0 500 (aome Cany (b)) Sln conlie (5)lnl @ sl eanl B sk 4 s la Silis 5 )8
C NS 8 Eon 090 J S Al 50 a5 6l s (alierd Slge SIS i Giaw e 658 o Sl R Ceload has
)QBJWJ).JGLQML')))QG)Lun)\.\)‘ﬁﬁ)JOBU.CJJ‘y@w)db)iugw‘;d&b@w‘\.\.«5@&05

. Mla 4......;\0 ‘5>‘).....' L w.eru ‘ubﬁ?}a )\) u.......:) Ja...?bo ‘_gl.a: OMU] 9 LS‘LAM \)‘9.0 u\)).' u.u )‘ 9 ‘S)L}LA-MJ )\) &9 u.uL..‘Lo

Sloy Grigres 95 D90 (6 e OlEESS () oSl I i oolitul 092t 5 (plulid a5 Cemil (o0 55 (0l
9QM G’Uj'b 6)/,...,5 IR (_.;“).1 aﬁ)lf w‘dsk_;oli& o).wgda‘..\.:jm‘s‘ou)f)l& oS J)ﬁ-ﬂ: u‘j—&&lﬁwlf)lds
o3l asile Su5glam (srmds E455 ¢ 05 48,5 ki o (il oosiS oz 5l S by sanlUl 35,05 a5 iblie o fyuizren 504035,

VY



J@fﬁm J@f,&

8L Olgie @ (ase Sy St 9 138 39 oy 50 wile (abierdsn b Fal (b g9 5 Sl Dliogas

S0l aiyS il o Wl oS sl
ooliiwl . ams al)l 1, 0T CuiS wilgs 580 H9b 4 ol S 0] olosds sla (6,5 o5l e S slo lasee 1o 505 (Ggm
W Soielse o (asls 515 ulul cpl 05l 43S IS Ol Candy 5 Grelae a1 sl Wl o pierwsST Sl3s2 00 ]
Q.:.g@1)03Mo&ﬁT&bM%éWJﬁ‘&ijd&ua>'u‘).og&@awM}Jap;o&gﬁ.\n)%

by oaUT (e end 5 Janme (ki Sz (89,5 S pgo 4 o2 5 01,8 O jgo 4 e aliSie iy slo L 5l Gl e
. oJS oolau!

&b

S o laisd Ligpl aisS (S p,S o, pawedlS cilizee glo clale 3 aalllas . VYAY L1 caigS 5 | eoplS o) oy 3> b -

YE Y0 ) o)leds YV il «((55,5liS moliog p ole) S5 5 Ol 4y s Sal S

W fazs 5 S5 o 0,505 . Sloard pyons (F 4 009)T S5 5 S sla o, i) g6 Sl VYA (gobT oo Y
dag )l o&ils

3. Livingstone, D, R., Biotechnology and pollution monitoring: use of molucular biomarker in the aquatic
environment, J. Chem. Technol. Biotechnol 57, 1993.

4. Cajarville, M., P et al, The use of biomarkers to assess the impact of pollution in coastal environment of the
Iberian Peninsula: A practical approach-science and the total environment, 427(2-3), 295-311, 2000.

5. Beratan, K. et al, 2004. Sustainability indicators as a communicative tool: Building bridges in Pennsylvania.
Environmental Monitoring and Assessment. 94: 179-191.

6. Burger, J., and M.Gochfeld. 2004. Bioindicators for assessing human and ecological health. Environmental
Monitoring. CRC Press. P 541-566.

7. Lam, P, K., S., Use of biomarkers in environmental monitoring, Ocean & Coastal Management, 1-7, 2009.

8. Schlenk, D., Necessity of Defining Biomarkers for Use in Ecological Risk Assessments, Marine Pollution
Bulletin, 39(112), 48-53, 1999.

9. Melancon, M, J., Alscher, R., Benson, W., Kruzynski, G., Lee, R, F., Sikka, H., C., Spies, R, B, Metabolic
products as biomarkers in Biomarkers: Biochemical, physiological and Histological Markers of Anthropogenic
Stress, Huggett, R, J.,(ed), Lewis Publishers CRC, Press. Boca Raton, 87-123, 1992.

10. Schiller, A., Hunsaker, C.T., Kane, M.A., Wolfe, A.K,, Dale, V.H., Suter, G.W., Russell, C.S., Pion, G., Hadley,
M., Konar, V.C., v- -\

11. Dale.V.H and Beyeler.S.C.v- - \. Ecological Indicators Challenges in the development and Use of ecological
indicators.

) ¥



J@j@& J@j@&
AL gansS e dlale =

12. Edwards, C.A., and P.J.Bohlen. 1996. Biology and Ecology of Earthworms. Chapman & Hall, London, 426 pp.

13. Brooks, R.B., O’Connell, T.J., Wardrop, D.H., Jackson, L.E., vaaA.Towards a regional index of biological
integrity: the example of the forested riparian ecosystem. Environ. Monit. Assess. a1 ¥\—)fY.

14. Gurney, W., Ross, A., Broekhuizen, N., 1444. Coupling dynamics Of systems and materials. In: Jones, C., Lawton,

J. (Eds.), Linking Species and Ecosystems. Chapman & Hall, London,pp. \Ys—\AaY.

15. Dale.V.H and Beyeler.S.C.Y- - \. Ecological Indicators Challenges in the development and Use of ecological

indicators.

16. Zhang, Z.S. and D.M.Zheng. 2009. Bioaccumulation of total and methyl mercury in three earthwormspecies
(Drawida sp., Allolobophora sp., and Limnodrilus sp.). Bulletin of Environmental Contamination and Toxicology.
83:937-942.

17. Giovanetti, A., S.Fesenko., M.L. Cozzella., L.D. Asencio.,and U.Sansone.2010. Accumulation andbiological
effects in the earthworm Eisenia fetida exposed to natural and depleted uranium. Journal of Environmental
Radioactivity. 101, 509516.

18. Novais, S.C. S.I. Gomes, and C. Gravato. 2011. Reproduction and biochemical responses in Enchytraeus albidus
(Oligochaeta) to zinc or cadmium exposures. Environmental Pollution. 159: 1836-1843.

19. Nahmani, J., M.E. Hodson, and S. 2007. Black, Effects of metals on life cycle parameters of the earthworm
Eisenia fetida exposed to field-contaminated, metalpolluted soils. Environmental Pollution. 49, 44-58.

20. Lanno R, J. Wells, J. Conder, and N. Basta. 2004. The bioavailability of chemicals in soil for earthwormes.
Ecotoxicol Environmental Safety. 57:39-47.

AR



= b

o

FC et

ele alials =



