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dheh\jZlhd� \� \_k_ggbc� i_jbh^� b� \_l\bklhmkuo� jZdhh[jZaguo� \� \_k_gg_-e_lgbc�

i_jbh^� 
Hkgh\gZy� qZklv� ijh^mdpbb� �[he__� ��� ��� kha^Z\ZeZkv� ^hfbgbjmxsbfb� \b^Zfb�

jZdhh[jZaguo�Pseudocalanus elongatus (Boeck), Temora longicornis �0XOOHU���\b^Zfb�j��
Acartia, Centropages hamatus (Lilljeborg), Bosmina coregoni PDULWLPD��0XHOOHU��b�(YDGQH�

QRUGPDQQL��/RYHQ���Ijb�wlhf�[hevrZy�qZklv�ijh^mdpbb�abfhc�b�[he__�lj_lb�hk_gvx�
kha^Z\ZeZkv� P. elongates�� Z� \� \_k_gg_-e_lgbc� i_jbh^� [he__� iheh\bgu� ijh^mdpbb�
kha^Z\Zeb�&ODGRFHUD��FbgbfZevgZy�\_ebqbgZ�ijh^mdpbb�hlf_qZeZkv�\�abfgbc�k_ahg����

�� ]h^h\hc�� k� gZjZklZgb_f� d� \_kg_� ���� ���� fZdkbfmfhf� e_lhf� ���� ��� b� j_adbf�
iZ^_gb_f� \� hk_ggbc� i_jbh^� ���� ���� FZdkbfZevgh_� jZa\blb_� ahhieZgdlhgZ� b�
khhl\_lkl\_ggh� fZdkbfZevgZy� _]h� [bhfZkkZ� b� ijh^mdpby� gZ[ex^Zebkv� \� ]h^u�

gZb[he__�kbevgh]h�ijh]j_\Z�\h^u�� aZ�kq_l�fZkkh\h]h�jZa\blby�&ODGRFHUD�\�\_k_gg_-
e_lgbc�i_jbh^�wlbo�e_l� 
<b^u-\k_e_gpu�Cercopagis pengoi b�Evadne anonyx mki_rgh�gZlmjZebah\Z\rb_ky�

\�x]h-\hklhqghc�qZklb�;Zelbckdh]h�fhjy�fh]ml�hdZau\Zlv�kms_kl\_ggh_�\ebygb_�gZ�

kljmdlmjm� b� nmgdpbhgbjh\Zgb_� ieZgdlhgguo� khh[s_kl\� bkke_^h\Zggh]h� jZchgZ��
H^gbf�ba�dexq_\uo�nZdlhjh\��\ebyxsbo�gZ�dhebq_kl\_ggu_�ihdZaZl_eb�wlbo�\b^h\-
\k_e_gp_\��y\ey_lky�l_fi_jZlmjZ��<�mkeh\byo�wdklj_fZevgh�l_ieh]h�e_lZ������]��hgb�

^hklb]Zeb�k\h_]h�fZdkbfZevgh]h�jZa\blby�\�bkke_^m_fhf�jZchg_��ijb�wlhf�dhjfh\Zy�
[ZaZ�ju[-ieZgdlhnZ]h\�b�fheh^b�ju[�;Zelbckdh]h�fhjy�\�i_jbh^�bo�fZdkbfZevgh]h�
jZa\blby�fh`_l� [ulv� \� agZqbl_evghc�f_j_� ih^hj\ZgZ��Ihfbfh� \b^h\-\k_e_gp_\�� \�

ihke_^gb_� ]h^u� h[_kihdh_gghklv� \uau\Z_l� fZkkh\h_� jZa\blb_� kpbnhf_^ma� Aurelia 

aurita \�iha^g_e_lgbc�b�jZgg_hk_ggbc�i_jbh^u��qlh�kha^Z_l�^hihegbl_evguc�ij_kk�gZ�
ahhieZgdlhggh_�khh[s_kl\h� 
Kh]eZkgh� bg^bdZlhjguf� oZjZdl_jbklbdZf� ahhieZgdlhgZ� gZb[hevrZy�

wnn_dlb\ghklv� mlbebaZpbb� i_j\bqghc� ijh^mdpbb� ahhieZgdlhghf� b� gZb[he__�
[eZ]hijbylgu_� mkeh\by� ^ey� m^h\e_l\hj_gby� ibs_\uo� ihlj_[ghkl_c� ju[-
ieZgdlhnZ]h\��hlf_qZebkv�\�i_jbh^�k������ih������]]���\�ihke_^gb_�]h^u��gZqbgZy�k�

����� ]�� b� ih� gZklhys__� \j_fy� hgb� agZqbl_evgh� mom^rbebkv�� Wlh� k\yaZgh� k�
ijh^he`bl_evguf�hlkmlkl\b_f�agZqbl_evguo�Z^\_dpbc�k_\_jhfhjkdbo�\h^��dhlhjh_�
ijb\_eh� d� mom^r_gbx� dbkehjh^gh]h� j_`bfZ� b� kgb`_gbx� khe_ghklb�� qlh� \� k\hx�
hq_j_^v� ih\e_deh� aZ� kh[hc� agZqbl_evgh_� kgb`_gb_� dhebq_kl\_ggh]h� jZa\blby�

djmigh]h� jZqdZ� Pseudocalanus elongatus�� dhlhjuc� y\ey_lky� p_gguf� ibs_\uf�
h[t_dlhf�ju[-ieZgdlhnZ]h\� 
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Lbohgh\�:��X�1��Hjeh\�F��:�2 

 
1=jmiiZ�dhfiZgbc��:d\Z-Eh]h�Fhkd\Z 

2N_^_jZevguc�bkke_^h\Zl_evkdbc�p_glj�©Imsbgkdbc�gZmqguc�p_glj�[bheh]bq_kdbo�

bkke_^h\Zgbc�Jhkkbckdhc�ZdZ^_fbb�gZmdª��Imsbgh 
 
Dexq_\u_� keh\Z� 665�� 6KRUW� 6HTXHQFH� 5HSHDWV�� Dhjhldb_� lZg^_fgu_� ih\lhju��
Carassius auratus 

 
Dhjhldb_� lZg^_fgu_� ih\lhju� �6KRUW� 6HTXHQFH� 5HSHDWV�� fbdjhkZl_eeblu�� ± 
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ih\lhjyxsb_ky�ih^jy^�mqZkldb�>GD��^ebghc�hl���^h�g_kdhevdbo�gmde_hlb^h\��Hgb�

rbjhdh� ij_^klZ\e_gu� \� jZaebqguo� ]_ghfZo� b� ih^\_j`_gu� Zdlb\guf� fmlZpbyf��

k\yaZgguf� k� \uiZ^_gbyfb� eb[h� \klZ\dZfb� ih\lhjh\�� Wlh� hij_^_ey_l� bo� jhev� \�

dZq_kl\_� bklhqgbdZ� fmlZpbhgghc� baf_gqb\hklb� b� k\yav� k� ³]hjyqbfb� lhqdZfb´�

jZaebqguo�w\hexpbhgguo�ij_h[jZah\Zgbc��<�qbke_�ihke_^gbo�- ehdmku�ojhfhkhfguo�

i_j_kljh_d�b� ]_gu��ih^\_j]Zxsb_ky�Zdlb\ghfm� k_e_dpbhgghfm�^Z\e_gbx��GZebqb_�

ijhly`_gguo� ijZ\bevguo� 665�� dZd� b� bo� ^ebgZ�� dhjj_ebjmxl� k� \ujZ`_gghklvx�

ijbagZdZ��gZ�dhlhjuc�ijh\h^blky�k_e_dpby��m�\b^h\�ih^�bgl_gkb\guf�bkdmkkl\_gguf�

hl[hjhf�� dZd� wlh� ihdZaZgh� \� jZ[hl_� ^ey� ihjh^� kh[Zd� >�@��� EhdZebaZpby� lZdbo�

fbdjhkZl_eeblh\�khhl\_lkl\m_l�iheh`_gbx�]_gh\��hij_^_eyxsbo�p_e_\hc�ijbagZd� 

GZ� ijbf_j_� dZjihh[jZaguo� ju[� &\SULQLGDH�� \dexqZy� ahehlmx� ju[dm� �Carassius 

auratus�� \hafh`gh� bamq_gb_� w\hexpbhgguo� ij_h[jZah\Zgbc� b� ^_ckl\by�

k_e_dpbhggh]h�hl[hjZ�gZ�665��>ey�̂ Zgguo�ju[�oZjZdl_jgZ�keh`gZy�dZjlbgZ�]_ghfguo�

i_j_kljh_d�� ihegh]_ghfgu_� m^\h_gby�� f_`\b^h\Zy� b� f_`jh^h\Zy� ]b[jb^baZpby��

iZjl_gh]_g_a� b� fgh]h\_dh\Zy� bklhjby� bkdmkkl\_ggh]h� hl[hjZ� gZ� ijhklu_�� \g_rg_�

hlke_`b\Z_fu_�^_dhjZlb\gu_�ijbagZdb� 

<� ^Zgghc� jZ[hl_� jZkkfhlj_gu� ihegu_� gZ[hju� 665� ^ey� ��� ij_^klZ\bl_e_c�

&\SULQLGDH��\dexqZy�ahehlmx�ju[dm��Z�lZd`_�HH�ihegZy�]_ghfgZy�ihke_^h\Zl_evghklv�

>�@��Iheh`_gb_�\�]_ghf_�b�i_j\bqgZy�kljmdlmjZ�665�\uy\e_gu�k�ihfhsvx�l_dklh\h]h�

ZgZebaZ� 

>ey�\k_o�\hafh`guo-heb]hgmde_hlb^h\��\�lhf�qbke_�^b-��ljb-��l_ljZ-gmde_hlb^u��

ihemq_gu� qZklhlu� \klj_qZ_fhklb�� Hgb� ijhZgZebabjh\Zgu� k� ijbf_g_gb_f�

b_jZjobq_kdhc� deZkl_jbaZpbb� �f_lh^�Mhj^Z��b�f_lh^Z� ZgZebaZ� ]eZ\guo� dhfihg_gl�

(PCA). 

Ebl_jZlmjgu_� ^Zggu_� iha\hebeb� gZf� jZa^_eblv� ��� jZkkfhlj_gguo� \b^h\� gZ�

]jmiiu� \� khhl\_lkl\bb� k� bo� kl_i_gvx� h^hfZrg_gghklb� b�� dZd� ke_^kl\b_�� kl_i_gb�

k_e_dpbhggh]h�^Z\e_gby�gZ�gbo��Fu�\u^_ebeb� 

��� ijbjh^gu_� \b^u� �\� bkdmkkl\_gguo� mkeh\byo� g_� jZa\h^ylky�� fh]ml�

\ueZ\eb\Zlvky�\�Zd\Zjbmfu�ijm^u�� 

���ijhfukeh\u_�\b^u��jZa\h^ylky�\�bkdmkkl\_gguo�mkeh\byo�gZ�_^m�� 

���^_dhjZlb\gu_�\b^u��jZa\h^ylky�\�bkdmkkl\_gguo�mkeh\byo�� 

GZfb�mklZgh\e_gh��qlh�gmde_hlb^guc�khklZ\�gZ[hjh\�665�dZjih\uo�\Zjvbjm_l�b�

oZjZdl_jbam_lky�\b^hki_pbnbqghklvx��Z dmevlb\bjm_fu_�\b^u�[he__�kdehggu�bf_lv�

hl^_evgu_� ih\lhju�� ^hklZlhqgh� ^ebggu_� ^ey� g_klZ[bevghklb�� <� lh� `_� \j_fy�

i_j\bqgZy� kljmdlmjZ� ^hklmiguo� gZ[hjh\� 665� \b^hki_pbnbqgZ� b� fh`_l� hlebqZlv�

dmevlb\bjm_fu_�\b^u�hl�̂ bdbo��qlh�\uy\e_gh�ijb�ihfhsb�f_lh^Z�]eZ\guo�dhfihg_gl�

�3&$���DeZkl_jguc�ZgZeba�iha\hey_l�jZa^_eblv�]_ghfu��^bdhc��b��dmevlb\bjm_fhc��

]jmii��>ey��h^hfZrg_ggh]h��deZkl_jZ�oZjZdl_jgZ�[hevrZy�ij_^klZ\e_gghklv�7*�&$-

^bgmde_hlb^h\�� Qlh� kh]eZkm_lky� k� ^Zggufb� h� [hevr_c� kdehgghklb� ]_g_jbjh\Zlv�

fmlZpbb�b�g_klZ[bevghklb�bf_ggh�7*-iZj� 
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<EBYGB?�IJH>MDLH<�J:AEH@?GBY�IE:KLBD:�<�HD?:G?�
�NL:E:LH<��G:�NMGDPBHG:EVGU?�IHD:A:L?EB�Q?JGHFHJKDHC�

FB>BB��MYTILUS GALLOPROVINCIALIS) 
 

LdZqmd�:��:�1, :g^j__\Z�:��X�2��DeZ^q_gdh�?��K�2 

 
1K_\Zklhihevkdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l��]��K_\Zklhihev 

2Bgklblml�[bheh]bb�x`guo�fhj_c�bf��:�H��Dh\Ze_\kdh]h�J:G��]� K_\Zklhihev 
 
Dexq_\u_�keh\Z� IeZklbdh\h_�aZ]jyag_gb_��^b��-wlbe]_dkbe�nlZeZl��fb^bb��
]_fhpblu��:ND� 
 
K� fhf_glZ� ihy\e_gby� ieZklbdZ� \� ����-o� ]h^Zo� ��� \_dZ� fbjh\h_� ijhba\h^kl\h�

ieZklfZkk�[ukljh�jZkl_l��<�gZklhys__�\j_fy�ieZklfZkku�khklZ\eyxl�\�kj_^g_f�����

fhjkdh]h�fmkhjZ�>�@��IeZklbdh\u_�hloh^u�i_j_f_sZxlky�gZ�[hevrb_�jZkklhygby�aZ�

kq_l� hd_Zgbq_kdbo� l_q_gbc�� jZkiZ^Zxlky� gZ� f_edb_� dmkhqdb� b� gZdZieb\Zxlky� >�@��

IeZklfZkkh\u_�hloh^u�jZkijhkljZg_gu�\h�\k_o�\h^Zo�Fbjh\h]h�hd_ZgZ�\�kbem�k\hbo�

mgb\_jkZevguo� k\hckl\� b� ih\k_f_klgh]h� bkihevah\Zgby� \� ohayckl\_gghc�

^_yl_evghklb� >�@�� JZkiZ^Zxsb_ky� ieZklfZkkh\u_� hloh^u� gZghkyl� g_� lhevdh�

nbabq_kdbc�� gh� b� lhdkbdheh]bq_kdbc� \j_^� `b\uf� hj]ZgbafZf� \k_o� mjh\g_c�

ljhnbq_kdhc�p_ib�>�@� 

P_ev�gZklhys_c�jZ[hlu�± ijh\_klb�ZgZeba�\ha^_ckl\by�jZaebqguo�dhgp_gljZpbc�

ijh^mdlh\�jZaeh`_gby�ieZklbdh\h]h�aZ]jyag_gby� �^b��-wlbe]_dkbe�nlZeZlZ� �'EHP)) 

gZ�nmgdpbhgZevgu_�ihdZaZl_eb�kj_^ba_fghfhjkdhc�fb^bb��Mytilus galloprovincialis). 

Hkh[_c� kj_^ba_fghfhjkdhc�fb^bb� �Mytilus galloprovincialis�� \_khf� ��������� ]� b�

jZaf_jhf� ��������� ff� hl[bjZeb� gZ� fb^bcgh-mkljbqghc� n_jf_� \� K_\Zklhihevkdhc�

[mol_� \� n_\jZe_ ����� ]�� Ihke_� ljZgkihjlbjh\db� fb^bc� jZaf_sZeb� \� kl_deygguo�

Zd\ZjbmfZo� _fdhklvx� ��� e�� h[hjm^h\Zgguo� kbkl_fhc� ZwjZpbb� b� ijhlhdZ� \h^u��

L_fi_jZlmjZ� \h^u� \� Zd\ZjbmfZo� khhl\_lkl\h\ZeZ� k_ahgghc� l_fi_jZlmj_� \h^u� \�

Q_jghf� fhj_� b� khklZ\eyeZ� ��>8�����@�� I_jbh^� ZddebfZlbaZpbb� d� eZ[hjZlhjguf�

mkeh\byf�khklZ\eye�g_�f_g__���^g_c� 

>b��-wlbe]_dkbe�nlZeZl��'(+3���ZgZeblbq_kdZy�qbklhlZ�!���������[ue�i_j\bqgh�

jZkl\hj_g� \� ��� �� wlbeh\hf� kibjl_� \� dhgp_gljZpbb� �� f]�fe-1�� Fheexkdb� [ueb�

jZkij_^_e_gu�kemqZcguf�h[jZahf�\�Zwjbjm_fuo�Zd\ZjbmfZo�_fdhklvx����e��H[t_f�

\u[hjdb�^ey�dZ`^hc�lhqdb�khklZ\eye�g_�f_g__� ���hkh[_c��<�jZ[hl_�ZgZebabjh\Zeb�

\ha^_ckl\b_�'(+3�gZ�hj]Zgbaf�fheexkdh\�\�dhgp_gljZpbb�������f]�fe-1 b�������f]�fe-

1\� l_q_gb_� ��� q�� b� ��� q�� DhgljhevgZy� ]jmiiZ� fb^bc� �Q�  � ���� kh^_j`ZeZkv� \� ��� e�

Zd\Zjbmf_�� h[hjm^h\Zgghf� kbkl_fhc� ZwjZpbb�� =_fhebfnm� hl[bjZeb� kl_jbevguf�

rijbp_f� ba� wdkljZiZebZevgh]h� ijhkljZgkl\Z�� =_fhpblu� ljb`^u� hlfu\Zeb� \�

kl_jbevghc�fhjkdhc�\h^_�iml_f�p_gljbnm]bjh\Zgby������J�\�l_q_gb_���fbg���=hlh\mx�

kmki_gabx� ]_fhpblh\�jZa\h^beb�kl_jbevghc�fhjkdhc�\h^hc� ��±2 ·106 ]_fhpblh\�gZ�

fe��b�hdjZrb\Zeb�>GD-djZkbl_e_f�6<%5�*UHHQ�,��nbgZevgZy�dhgp_gljZpby�\�ijh[_�

��� fdF�� ��� fbg� \� l_fghl_��� KihglZggZy� ijh^mdpby� de_ldZfb� Zdlb\guo� nhjf�

dbkehjh^Z� hp_gb\ZeZkv� ih� nemhj_kp_gpbb� djZkbl_ey� 'CF-'$�� :gZeba� ^Zgguo�

ijh\h^beb�\�dhfivxl_jghc�ijh]jZff_�)ORZLQJ�6RIWZDUH����� 

Bgdm[Zpby�fheexkdh\�\�\h^_��kh^_j`Zs_c�'(+3��^hklh\_jgh�\ebyeZ�gZ�de_lhq-

guc�khklZ\�]_fhebfnu��ijbqzf�[he__�kms_kl\_ggu_�baf_g_gby�\�khhlghr_gbb�lbih\�


