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1. H;S:Y O:J:DL?JBKLBD: J:;HLU

1.1 :dlmZevghklv�ijh[e_fu

<� ihke_^g__� \j_fy� \k_� [hevr__� \gbfZgb_� ijb\e_dZxl� bg^b\b^mZevgu_� jZaebqby

ih\_^_gby�`b\hlguo��\�qZklghklb�ju[��C�h^ghc�klhjhgu��[hevrbgkl\h�bkke_^h\Zl_e_c

ijbagZxl� \Z`ghklv� bamq_gby� bg^b\b^mZevghc� baf_gqb\hklb� ih\_^_gby� �Slater, 1981;

Lomnicki, 1982; Davies, 1982; Dunbar, 1982; Caro & Bateson, 1986; Clark & Ehlinger,

1987; Mendl & 'HDJ�� ������0DJXUUDQ�� �������H^gZdh�� k�^jm]hc� klhjhgu��^h� g_^Z\g_]h

\j_f_gb�hgb�hlghkbl_evgh�j_^dh�y\eyebkv�hkgh\guf�ij_^f_lhf�bkke_^h\Zgbc�

Fgh]hqbke_ggu_�bkke_^h\Zgby�\uy\beb�agZqbl_evgu_�jZaebqby�f_`^m�hkh[yfb

\�kZfuo�jZaguo�nhjfZo�ih\_^_gby��\dexqZy�ibs_\h_��h[hjhgbl_evgh_��k_dkmZevgh_�b

^j���kf��h[ahju�5LQJOHU��������0DJXUUDQ���������AgZqbl_evgu_�bg^b\b^mZevgu_�jZaebqby

[ueb�h[gZjm`_gu�^Z`_�\�ih\_^_gbb�ju[�\�klZ_��JZ^Zdh\������; Pitcher, 1982; Helfman,

1984; Magurran, 1993; Pitcher & 3DUULVK���������^ebl_evgh_�\j_fy�jZkkfZljb\Z_fhc�dZd

gZb[he__� h^ghjh^gZy� khpbZevgZy� kljmdlmjZ� �JZ^Zdh\�� ����; 6KDZ�� �������Djhf_� lh]h�

^Z`_� kl_j_hlbigZy� j_Zdpby� kZfpZ� lj_ob]ehc� dhexrdb� gZ� djZkgu_� klbfmeu� \

^_ckl\bl_evghklb� g_� y\ey_lky� kl_j_hlbighc� ±� gZklhevdh� qlh� klZ\bl� ih^� \hijhk

deZkkbq_kdmx� dhgp_ipbx� j_eba_jh\� �Rowland, 1982; Baerends, 1985; Bolyard &

Rowland, 1996).

Bg^b\b^mZevgu_� jZaebqby� \Z`gu� ij_`^_� \k_]h� ihklhevdm�� ihkdhevdm� hgb

y\eyxlky�hkgh\guf�fZl_jbZehf�^ey�w\hexpbb��'DUZLQ���������;he__�lh]h��kh\j_f_ggZy

l_hjby� w\hexpbb� ih^q_jdb\Z_l� \Z`ghklv� bf_ggh� hkh[b� b� ]_gZ� dZd� _^bgbpu� hl[hjZ

(Dawkins, 1979, 1989; Maynard Smith�� ������� Wlh� b� y\ey_lky� hkgh\guf� nZdlhjhf�

\ua\Z\rbf� g_^Z\gbc� \kie_kd� bgl_j_kZ� d� ZgZebam� bg^b\b^mZevguo� jZaebqbc� \

ih\_^_gbb�`b\hlguo�

L_f� g_�f_g__�� [hevrbgkl\h� bkke_^h\Zgbc� \� ^Zgghc� h[eZklb� ^h� kbo� ihj� [ueb

ihk\ys_gu� ebrv� hl^_evguf� Zki_dlZf� ih\_^_gby�� Z� lZd`_� bahebjh\Zgguf

ih\_^_gq_kdbf� we_f_glZf� b� kljZl_]byf�� Hlkmlkl\m_l� _^bguc� kjZ\gbl_evguc� b

bgl_]jZlb\guc� ih^oh^�� h[t_^bgyxsbc� bamq_gb_� h[s_c� n_ghlbibq_kdhc� kljmdlmju

bg^b\b^mZevghklb��\hafh`gu_�fhlb\Zpbhggu_�f_oZgbafu�bg^b\b^mZevguo�jZaebqbc�

Z�lZd`_�bo�wdheh]bq_kdh_�b�w\hexpbhggh_�agZq_gb_�
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1.2 P_ev�b�aZ^Zqb�bkke_^h\Zgby

P_ev� gZklhys_]h� bkke_^h\Zgby –�bamq_gb_� n_ghlbibq_kdhc� hj]ZgbaZpbb� b

wdheh]bq_kdh]h�agZq_gby�bg^b\b^mZevguo�jZaebqbc�\�ih\_^_gbb�`b\hlguo�gZ�ijbf_j_

ju[��Hkgh\gufb�aZ^ZqZfb�jZ[hlu�y\eyxlky�

1.  jZajZ[hldZ� f_lh^h\� deZkkbnbdZpbb� b� ZgZebaZ� bg^b\b^mZevguo� jZaebqbc

ih\_^_gby�ju[�

2.  bamq_gb_�kljmdlmju�bg^b\b^mZevguo�jZaebqbc�ih\_^_gby�ju[�k�jZaguf�h[jZahf

`bagb�b�ihbkd�hkgh\guo�oZjZdl_jbklbd�bo�l_fi_jZf_glZ�

3.  bamq_gb_�hkh[_gghkl_c�jZa\blby�mklhcqb\uo�oZjZdl_jbklbd�l_fi_jZf_glZ�ju[�\

hglh]_g_a_�

4.  bkke_^h\Zgb_� wdheh]bq_kdh]h� b� w\hexpbhggh]h� agZq_gby� bg^b\b^mZevguo

jZaebqbc�\�ih\_^_gbb�ju[�

1.3 GZmqgZy�gh\bagZ�jZ[hlu

Ij_^eh`_g�hjb]bgZevguc�f_lh^heh]bq_kdbc�ih^oh^�d�bkke_^h\Zgbx�bg^b\b^mZevguo

jZaebqbc�\�ih\_^_gbb�`b\hlguo�gZ�hkgh\_�bkihevah\Zgby�dhgp_ipbb�l_fi_jZf_glZ,

dZd�kh\hdmighklb�hlghkbl_evgh�mklhcqb\uo�oZjZdl_jbklbd�ih\_^_gby�hkh[_c��Bamq_gZ

kljmdlmjZ� bg^b\b^mZevguo� jZaebqbc� ih\_^_gby� m� ju[� g_kdhevdbo� \b^h\�� <kdjulu

aZdhghf_jghklb�ijhy\e_gby�hkgh\guo�nZdlhjh\�l_fi_jZf_glZ�ju[�\�jy^_�wdheh]bq_kdb

agZqbfuo� kblmZpbc�� \dexqZy� hkh[_gghklb� bkke_^h\Zgby� gh\hc� kj_^u�

h[hjhgbl_evgh]h�� khpbZevgh]h�� ibs_\h]h� ih\_^_gby�� Z� lZd`_� h[mq_gby� b� aZ[hlu� h

ihlhfkl\_��H[gZjm`_g�n_ghf_g� ZkkhjlZlb\gh]h� kdj_sb\Zgby� m� ju[� \� khhl\_lkl\bb� k

oZjZdl_jbklbdZfb� l_fi_jZf_glZ��IhdZaZgh�� qlh�bg^b\b^mZevgu_� jZaebqby� klZgh\ylky

[he__�mklhcqb\ufb�\�hglh]_g_a_��qlh�\�gZb[hevr_c�kl_i_gb�ijhy\ey_lky�\�klj_kkh\uo

kblmZpbyo�

IjhZgZebabjh\Zgu� wdheh]bq_kdb_�f_oZgbafu��ijb\h^ysb_�d�\hagbdgh\_gbx�\

ihimeypbb� bg^b\b^mZevguo� jZaebqbc� ih\_^_gby� b� \uy\e_gZ� \Z`gZy� jhev

l_fi_jZf_glZ��MklZgh\e_gh�� qlh� bg^b\b^mZevgu_� jZaebqby� ih\_^_gby� m� ju[�fh]ml� \

agZqbl_evghc� kl_i_gb� hij_^_eylvky� dhfijhfbkkhf� f_`^m� \u]h^hc� b� aZljZlZfb� gZ

jZagu_�nhjfu�ih\_^_gby��Z� lZd`_�bkihevah\Zgb_f�hkh[yfb� k�jZaguf� l_fi_jZf_glhf

jZaguo�j_kmjkh\��Bkke_^h\Zgu�hkh[_gghklb�nhjfbjh\Zgby�ibs_\uo�\aZbfhhlghr_gbc

\�]jmiiZo�fheh^b�hk_ljh\uo�ijb�bkdmkkl\_gghf�\ujZsb\Zgbb��IhdZaZgZ�\Z`gZy�jhev

iehsZ^b� km[kljZlZ� \� nhjfbjh\Zgbb� dhgdmj_glguo� hlghr_gbc� \� ]jmiiZo� fheh^b�
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Bkdmkkl\_ggh_� ih^jZsb\Zgb_� kha^Z_l� gZbemqrb_� mkeh\by� ^ey� g_\ha[m^bfuo� hkh[_c�

dhlhju_�\�lh�`_�\j_fy�y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gghc�kj_^_�

IhdZaZgh�� qlh� ^\Z� klZ[bevguo� nZdlhjZ� l_fi_jZf_glZ – ���� h[sZy� Zdlb\ghklv�

bkke_^h\Zgb_�b�khpbZevgZy�l_g^_gpby� �wdkljZ\_jkby���Z�lZd`_� ����im]eb\hklv��kljZo�b

ba[_]Zgb_�jbkdZ – fh]ml�[ulv�gZc^_gu�m�ju[��lZd`_�dZd�b�m�^jm]bo�iha\hghqguo�

1.4 IjZdlbq_kdh_�agZq_gb_�jZ[hlu

J_amevlZlu� bkke_^h\Zgbc�� ihdZau\Zxsb_�� qlh� bkdmkkl\_ggh_� ih^jZsb\Zgb_� fheh^b

hk_ljh\uo� kha^Z_l� gZbemqrb_� mkeh\by� ^ey� g_\ha[m^bfuo� hkh[_c�� dhlhju_� \� lh� `_

\j_fy�y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gghc�kj_^_��bf__l�\Z`gh_

agZq_gb_�^ey�\hkijhba\h^kl\Z�wlbo�ju[�

1.5 :ijh[Zpby�jZ[hlu

FZl_jbZeu� ^bkk_jlZpbb� [ueb� ij_^klZ\e_gu� gZ� ke_^mxsbo� gZmqguo� kh[jZgbyo�� 9,,

Dhgn_j_gpby� fheh^uo� mq_guo�B;<<� J:G� �?kl_kl\_ggu_� ijhp_kku� \� wdhkbkl_fZo

\gmlj_ggbo� \h^h_fh\�� �:ij_ev� ������ ;hjhd�� Jhkkby��� F_`^mgZjh^gZy� dhgn_j_gpby

�Wdheh]bq_kdZy� b� w\hexpbhggZy� wlheh]by� ju[�� �FZc 1994, <bdlhjby�� DZgZ^Z��

kh[jZgby� :kkhpbZpbb� ih� bamq_gbx� ih\_^_gby� `b\hlguo� �:ij_ev� 1995, Hdknhj^�

<_ebdh[jblZgby�� :ij_ev� 1996, ;helhg�� <_ebdh[jblZgby�� dhgn_j_gpby� ASAB

";bheh]bq_kdb_� Zki_dlu� h[mq_gby" (Bxev 1997, Kwgl�Wg^jxk�� <_ebdh[jblZgby);

F_`^mgZjh^gu_� wlheh]bq_kdb_� dhgn_j_gpbb� �:\]mkl� 1995, =hghemem�� KR:; :\]mkl

1997�� <_gZ�� :\kljby�� :\]mkl� ������ ;Zg]Zehj�� Bg^by��� <k_jhkkbckdZy� dhgn_j_gpby

"Ih\_^_gb_�ju[�� �N_\jZev�������;hjhd��Jhkkby���I_j\uc�dhg]j_kk�bolbheh]h\�Jhkkbb

�K_gly[jv� ������ :kljZoZgv�� Jhkkby�� b� f_`^mgZjh^gZy� dhgn_j_gpby� �Baf_j_gb_

ih\_^_gby�� �:\]mkl� ������ Gbcfw]_g�� Gb^_jeZg^u��� <� jZfdZo� ;;9,� F_`^mgZjh^ghc

wlheh]bq_kdhc� dhgn_j_gpbb� �:\]mkl� ����� ]��� ;Zg]Zehj�� Bg^by�� Z\lhjhf� [ue

hj]Zgbah\Zg�b�ijh\_^_g�i_j\uc�f_`^mgZjh^guc�kbfihabmf�gZ�l_fm��Bg^b\b^mZevgu_

jZaebqby�\�ih\_^_gbb���Z�lZd`_�djm]euc�klhe�gZ�lm�`_�l_fm�

1.6 Im[ebdZpbb

Ih�l_f_�^bkk_jlZpbb�him[ebdh\Zgu�beb�gZoh^ylky�\�i_qZlb�32�jZ[hlu�
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1.7 KljmdlmjZ�b�h[t_f�jZ[hlu

>bkk_jlZpby�khklhbl�ba� ��hkgh\guo�]eZ\��\\_^_gby�� aZdexq_gby�b�\u\h^h\��kh^_j`bl

248 kljZgbp� l_dklZ�� ��� jbkmgdh\� b� ��� lZ[ebpu�� Kibkhd� pblbjm_fhc� ebl_jZlmju

\dexqZ_l�����gZbf_gh\Zgbc�

2. F?LH>HEH=BY BKKE?>H<:GBY

Hkh[b�fh]ml� jZaebqZlvky�ih� kZfuf� jZaguf� oZjZdl_jbklbdZf� k\h_]h� ih\_^_gby� b� wlb

jZaebqby� fh]ml� hij_^_eylvky� fgh`_kl\hf� ijbqbg�� Bg^b\b^mZevgu_� jZaebqby� \

ih\_^_gbb�fh]ml�� gZijbf_j�� [ulv� k\yaZgu� k� ihehf�� jZaf_jhf� l_eZ� beb� jbkdhf� [ulv

kt_^_gguf�obsgbdhf��fhlb\Zpbhgguf�khklhygb_f�hkh[b��Z� lZd`_�__�ihjZ`_gghklvx

iZjZablZfb� b� l�i�� �Magurran, 1993��� <� p_ehf� `_�� bg^b\b^mZevgu_� jZaebqby� fh]ml

hij_^_eylvky�]_g_lbq_kdbfb�nZdlhjZfb�b�aZ\bk_lv�hl�hkh[_gghkl_c�hglh]_g_aZ�

Ijb�bamq_gbb�ex[uo�jZaebqbc�f_`^m�\b^Zfb��ihimeypbyfb�b�hkh[yfb��[Zah\hc

dhgp_ilmZevghc� _^bgbp_c� y\ey_lky� ijbagZd (FbgZ�� ����; Y[ehdh\, EZjbgZ�� ����;

Y[ehdh\������������)��Ihgylb_�ijbagZdZ�\dexqZ_l�\�k_[y�ex[mx�q_jlm��dhlhjZy�fh`_l

\Zjvbjh\Zlv�f_`^m�\b^Zfb��ihimeypbyfb�b�hkh[yfb� (Langlet, 1971; Michener & Sokal,

1957;�FbgZ�� ����).�Ijb� bamq_gbb�fhjnheh]bq_kdhc� \ZjbZpbb�� ijbagZdb� dZd� ijZ\beh

\_kvfZ� ijhklh� hij_^_eblv� b� baf_jblv�� H^gZdh�� \� ih\_^_gq_kdbo� bkke_^h\Zgbyo

\u^_e_gb_�b�baf_j_gb_�ijbagZdh\�h[uqgh�ij_^klZ\ey_l�ijh[e_fm��GZijbf_j��^Z`_� \

ohjhrh� dhgljhebjm_fuo� wdki_jbf_glZevguo� mkeh\byo� aZqZklmx� ljm^gh� kha^Zlv

iheghklvx� b^_glbqgmx� kj_^m� ^ey� \k_o� hkh[_c��G_ba[_`gh� hgb� ihemqZxl� g_kdhevdh

jZagu_�klbfmeu��b�kl_i_gv�lZdbo�jZaebqbc�ljm^gh�hp_gblv��G_\hafh`gh�bkdexqblv�b

kemqZcgmx� \ZjbZpbx, l_f� [he__�� qlh� _kl_kl\_gguc� hl[hj�� dZd� ba\_klgh�� fh`_l

ih^^_j`b\Zlv�kf_rZggu_�kljZl_]bb� �Maynard Smith, 1982���beb�iheghklvx�kemqZcgh_

ih\_^_gb_� �Cooper & Kaplan, 1982; Kaplan & &RRSHU�� ������ EZ[Zk� b� Djueh\�� ������

Ke_^h\Zl_evgh�� Z^Zilb\gh_� ih\_^_gb_� ^he`gh� [ulv� \ukhdh� ki_pbnbqgh� \� jZaguo

kblmZpbyo�� :� wlh�� gZ� i_j\uc� \a]ey^�� kh\_jr_ggh� ijhlb\hj_qbl� \hafh`ghklb

kms_kl\h\Zgby�klZ[bevguo�oZjZdl_jbklbd�bg^b\b^mZevghklb��H^gZdh�wlh�g_�lZd�

<� ikboheh]bb� ebqghklb �kf�� gZij�� (\VHQFN�� ������ (\VHQFN� 	� (\VHQFN�� �����

jZaebqZxl� ^\Z� jZaguo� Zki_dlZ� klZ[bevghklb� ih\_^_gby –�bf__lky� nmg^Zf_glZevgh_

jZaebqb_� f_`^m� l_jfbgZfb� �klZ[bevghklv�� \� madhf� kfuke_� keh\Z� b� �mklhcqb\hklv��

Dh]^Z�]h\hjyl�h�klZ[bevghklb�g_dhlhjh]h�ih\_^_gby��wlh�h[uqgh�hagZqZ_l��qlh�^Zggh_

ih\_^_gb_� g_� baf_gy_lky�� H^gZdh�� �mklhcqb\hklv�� ih^jZamf_\Z_l� ih^� kh[hc
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kh\_jr_ggh�hkh[uc�\b^�klZ[bevghklb��Kh[kl\_ggh�mklhcqb\hklv�hagZqZ_l��qlh�^ZggZy

ih\_^_gq_kdZy� i_j_f_ggZy� ^_fhgkljbjm_l� \ukhdmx� dhjj_eypbx� ijb� ih\lhjghf

baf_j_gbb� q_j_a� dZdh_�lh� \j_fy� �\j_f_ggáy� mklhcqb\hklv� beb� g_ij_ju\ghklv�� beb� \

jZaguo�kblmZpbyo��ijbq_f�^Z`_�b�\�lhf�kemqZ_�_keb�h[sbc�mjh\_gv�wlhc�i_j_f_gghc

baf_gy_lky� (Nunnally, 1967; Ozer, 1986). Lh� _klv� bg^b\b^mmf�� dhlhjuc�� kdZ`_f�

ijhy\ey_l�[hevrbc�mjh\_gv�kf_ehklb�q_f�^jm]b_�\�h^ghc�kblmZpbb�bf__l�l_g^_gpbx

ijhy\eylv� [hevrbc� mjh\_gv� kf_ehklb� b� \� ^jm]bo� kblmZpbyo�� ^Z`_� ijb� lhf�� qlh

ih\_^_gb_�\�p_ehf�fh`_l�jZaebqZ_lky�\�wlbo�kblmZpbyo��Jbk�����

$ % &

$ % &

$

%

&

$

%

&

Jbkmghd 1. Ko_fZ� beexkljbjmxsZy jZaebqby f_`^m klZ[bevghklvx b mklhcqb\hklvx

ih\_^_gby�

Kh_^bg_ggu_ lhqdb h[hagZqZxl q_luj_o bg^b\b^mmfh\� Ke_\Z: h[sbc

mjh\_gv ih\_^_gby \ lj_o kblmZpbyo �A, B, C); kijZ\Z: f_`kblmZpbhggu_

dhjj_eypbb �kdZll_j�^bZ]jZffu�� Gbadbc mjh\_gv b \ukhdZy \Zjb�

Z[_evghklv ^Zggh]h ih\_^_gby gZ[ex^Z_lky \ kblmZpbb A, \ukhdbc mjh\_gv

b gbadZy \ZjbZ[_evghklv ± \ B b gbadbc mjh\_gv b gbadZy \ZjbZ[_evghklv \

C� H^gZdh� bg^b\b^mZevgu_ jZaebqby \ ih\_^_gbb fh]ml [ulv mklhcqb\ufb

�\_jogbc jy^� beb g_ mklhcqb\ufb �gb`gbc jy^��

LZdbf� h[jZahf�� f_`^m� mklhcqb\hklvx� b� kblmZpbhgghc� ki_pbnbqghklvx� g_

kms_kl\m_l�ijhlb\hj_qby�b�ih\_^_gb_�fh`_l�[ulv�h^gh\j_f_ggh�\ukhdh�mklhcqb\h�b

\ukhdh� kblmZpbhggh�ki_pbnbqgh�� Wlh� hagZqZ_l� qlh� ^Z`_� hq_gv� mklhcqb\u_
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ih\_^_gq_kdb_�oZjZdl_jbklbdb�fh]ml�[ulv�Z^Zilb\gu�b�ijbkihkh[e_gu�d�lj_[h\Zgbyf

ki_pbnbq_kdhc�kblmZpbb�

<�k\hx�hq_j_^v��bg^b\b^mZevgu_�jZaebqby�\�ih\_^_gbb�fh]ml�jZkkfZljb\Zlvky�gZ

g_kdhevdbo� mjh\gyo� h[h[s_gby�� GZ� kZfhf� gbadhf� mjh\g_� gZoh^ylky� ki_pbnbq_kdb_

ih\_^_gq_kdb_�j_Zdpbb��Zdlb\ghklb��^_ckl\by�b�l�^���gZ[ex^Z_fu_�\�_^bgbqguc�fhf_gl

\j_f_gb� H[uqgh�hgb�g_�fh]ml�kem`blv�gZ^_`ghc�oZjZdl_jbklbdhc�bg^b\b^mmfh\��<�lh

`_� \j_fy�� gZ� [he__� \ukhdhf� mjh\g_� ZgZebaZ� ihy\eyxlky� rbjhdb_� b� mklhcqb\u_

Z]j_]Zlgu_� dhgkljmdlu� ±� oZjZdl_jbklbdb� l_fi_jZf_glZ� ±� dhlhju_� \u\h^ylky� \

j_amevlZl_� ZgZebaZ� kljmdlmju� dh\ZjbZpbc� f_`^m� jZaebqgufb� we_f_glZjgufb

ihdZaZl_eyfb��j_Zdpbyfb�beb�Zdlb\ghklyfb��Eysenck, 1970; Fuller, 1979; Livesley et al.,

1998; Royce & Powell, 1985; Royce, 1979; Ozer, 1986).

BlZd�� ijbf_g_gb_� l_jfbgZ� �l_fi_jZf_gl�� \iheg_� hijZ\^Zgh� ^ey� hibkZgby

ih\_^_gby�`b\hlguo�[_a�dZdh]h�eb[h�ZgljhihfhjnbafZ��ijb�mkeh\bb��qlh�l_fi_jZf_gl

hij_^_ey_lky� h[t_dlb\gh�� gZijbf_j�� dZd� kbkl_fZ� hlghkbl_evgh� mklhcqb\uo

oZjZdl_jbklbd�ih\_^_gby�bg^b\b^mmfZ��k\yaZgguo�k�lbihf�_]h�g_j\ghc�kbkl_fu.

=eZ\gufb�hkh[_gghklyfb�l_fi_jZf_glZ�y\eyxlky�mklhcqb\hklv�\h�\j_f_gb�b�\�jZaguo

kblmZpbyo�(Eysenck, 1970; Buss & Plomin, 1975; G_[uebpug������; Kbfhgh\�������������

Strelau, 1983; 1984; Eysenck & Eysenck, 1985; Goldschmidt et al., 1987; Zuckerman,

1994a).

3. F:L?JB:EU B F?LH>U

<�jZ[hl_�[ueh�bkihevah\Zgu�ke_^mxsb_�\b^u�ju[�� (1) ]miib� �Poecilia reticulata), (2)

q_jghihehkZy�pboeZahfZ��Archocentrus nigrofasciatum), (3) \hkvfbihehkZy�pboeZahfZ��A.

octofasciatum��� ���� ev\bgh]heh\Zy� pboeb^Z� �Steatocranus cassuarius��� ���� k_\jx]Z

(Acipenser stellatus��� ���� jmkkdbc� hk_lj� �A. gueldenstaedtii��� ���� q_jghfhjkdZy� ]eZaqZlZy

a_e_gmrdZ� �Symphodus ocellatus��� Ba� gbo�� i_j\u_� r_klv� \b^h\� bkihevah\Zebkv� \

eZ[hjZlhjguo�wdki_jbf_glZo��Z�]eZaqZlZy�a_e_gmrdZ�±�b�\�ihe_\uo�bkke_^h\Zgbyo�b�\

wdki_jbf_glZo�� Mkeh\by� kh^_j`Zgby� b� jZafgh`_gby� ju[� khhl\_lkl\h\Zeb

h[s_ijbgyluf� ^ey� wlbo� \b^h\� [bhl_ogheh]bq_kdbf� lj_[h\Zgbyf�� Wlb� \b^u� [ueb

gZb[he__� m^h[gu� ^ey� ijh\_^_gby� wdki_jbf_glh\�� Z� ]miib� b� q_jghihehkZy� pboeZahfZ

y\eyxlky�fh^_evgufb�\b^Zfb�\�wlheh]bq_kdbo�bkke_^h\Zgbyo�

F_lh^bq_kdhc� hkgh\hc� fgh]bo� bkke_^h\Zgbc� ih\_^_gby� y\eyxlky� \bamZevgu_

gZ[ex^_gby�� GZ� hkgh\Zgbb� ^Zggh]h� ih^oh^Z�� \� jZkihjy`_gbb� bkke_^h\Zl_ey� qZklh
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hdZau\Zxlky� ebrv� fZl_jbZeu� dZq_kl\_ggh]h� oZjZdl_jZ�� Wlh� hkh[_ggh� dZkZ_lky

gZlmjguo� ih^\h^guo� gZ[ex^_gbc�� Ihwlhfm�� Z\lhjhf� [ue� jZajZ[hlZg� dhfie_dk

dhebq_kl\_gguo� ih^oh^h\�� f_lh^h\� b� bgkljmf_glh\� ^ey� j_]bkljZpbb� b� ZgZebaZ

ih\_^_gby�`b\hlguo��;ueh�lZd`_�kha^Zgh�jZaghh[jZagh_�ijh]jZffgh_�h[_ki_q_gb_�^ey

j_]bkljZpbb� b� klZlbklbq_kdh]h� ZgZebaZ� ih\_^_gby�� >ey� ijh\_^_gby� ih^\h^guo

gZ[ex^_gbc�aZ�ih\_^_gb_f�ju[�g_ihkj_^kl\_ggh�\�ijbjh^_�[ueZ�jZajZ[hlZgZ�f_lh^bdZ

ihe_\hc�wlheh]hf_ljbb�ju[�

;ue� hkms_kl\e_g� p_euc� dhfie_dk� wdki_jbf_glZevguo� b� ih^\h^guo� gZlmjguo

jZ[hl�� dZ`^Zy� ba� dhlhjuo� [ueZ� ijba\ZgZ� j_rblv� qZklgu_� aZ^Zqb�� J_r_gb_� dZ`^hc

aZ^Zqb��\�k\hx�hq_j_^v��hkms_kl\eyehkv�ih�kh[kl\_gghc�f_lh^bd_��\dexqZxs_c�\�k_[y

ki_pbZevgu_�wdki_jbf_glZevgu_�ijhp_^mju��j_]bkljZpbx�ih\_^_gby�b�klZlbklbq_kdbc

ZgZeba� ^Zgguo�� Bo� ^_lZevgh_� hibkZgb_� ijb\_^_gh� \� khhl\_lkl\mxsbo� jZa^_eZo

^bkk_jlZpbb�

>ey� \uy\e_gby� oZjZdl_jbklbd� l_fi_jZf_glZ�� hkh[b� [ueb� ih^\_j]gmlu

l_klbjh\Zgbx�\�jZaebqguo�ih\_^_gq_kdbo�l_klZo��\�hldjulhf�ihe_��\�l_kl_�gZ�gh\bagm

kj_^u�k�bkihevah\Zgb_f�g_agZdhfhc�ju[u�beb�obsgbdZ��Z�lZd`_�\�l_klZo�k�a_jdZehf�b

\� l_klZo� gZ� j_Zdpbx� ju[� gZ� ijbkmlkl\b_� hkh[_c� k\h_]h� \b^Z�� Ijb� wlhf�

j_]bkljbjh\Zebkv� h[uqgu_� ^ey� ih^h[guo� l_klh\� ihdZaZl_eb�� \j_fy� aZlZb\Zgby�

i_j_f_s_gby��bgki_dlbjh\Zgby�gh\h]h�h[t_dlZ�� Z]j_kkb\gu_�^_fhgkljZpbb�b� de_\db�

jZaebqgu_� \b^u� eZl_glghklb� b� l�i�� H[mq_gb_� ba[_]Zgbx� ijhba\h^beb� \� q_eghqguo

dZf_jZo��Mkeh\guc�klbfme�ij_^klZ\eye�kh[hc�\dexq_gb_�we_dljbq_kdbo�eZfihq_d��Z�\

dZq_kl\_�[_amkeh\gh]h�klbfmeZ�bkihevah\Zeky�we_dljbq_kdbc�lhd�

<� wdki_jbf_glZo�� k\yaZgguo� k� bamq_gb_f� j_ijh^mdlb\gh]h� ih\_^_gby�� \u[hj

iZjlg_jh\�ih�g_j_klm�b�nhjfbjh\Zgb_�iZj�hkms_kl\eyebkv�_kl_kl\_gguf�h[jZahf��^ey

q_]h� pboeZahfu� kh\f_klgh� kh^_j`ZeZkv� \� [hevrhf� Zd\Zjbmf_�� Ihke_� g_j_klZ

ijh\h^beZkv�j_]bkljZpby�jZaebqguo�dhfihg_glh\�jh^bl_evkdh]h�ih\_^_gby�gZ�dZ`^hc

ba� iylb� mkeh\gh� \u^_e_gguo� klZ^bc� jZa\blby� ihlhfkl\Z�� ���� gZ� klZ^bb� bdju�� ���� gZ

klZ^bb�ij_^ebqbghd������gZ���c�^_gv�wdah]_ggh]h�iblZgby������gZ����c�^_gv�wdah]_ggh]h

iblZgby�� ���� gZ� ���c� ^_gv� wdah]_ggh]h� iblZgby�� <aylb_� ijh[� ^hggh]h� km[kljZlZ� b

bamq_gb_�_]h�fbdjhnZmgu�ijhba\h^behkv�klZg^Zjlgufb�f_lh^Zfb�

Ih^\h^gu_� gZlmjgu_� bkke_^h\Zgby� ih\_^_gby� a_e_gmr_d� ijh\h^bebkv� \

g_j_ijh^mdlb\guc�^ey�wlh]h�\b^Z�i_jbh^�\�jZchg_�Mljbrkdhc�fhjkdhc�klZgpbb�BIWW

J:G��Q_jgh_�fhj_��Gh\hjhkkbckd���Ijb�wlhf�bkihevah\Zehkv�\h^heZagh_�kgZjy`_gb_��Z
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lZd`_� ih^\h^gZy� \b^_hdZf_jZ�� Ih^\h^gu_� gZ[ex^_gby� ij_^klZ\eyeb� kh[hc� \b^_h�

ijhke_`b\Zgby�hl^_evguo�hkh[_c�a_e_gmr_d��Ihemq_ggu_�lZdbf�h[jZahf�\b^_haZibkb

^_rbnjh\u\Zeb�k�bkihevah\Zgb_f�ki_pbZevgh]h�ijh]jZffgh]h�h[_ki_q_gby��<�hiulZo

ih� bkdmkkl\_gghfm� \ujZsb\Zgbx� fheh^b� hk_ljh\uo� ^\_� ]jmiiu� wlbo� ju[

ih^jZsb\Zeb�\�Zd\ZjbmfZo��jZaebqZxsboky�ih�iehsZ^b�^gZ

>ey� klZlbklbq_kdh]h� ZgZebaZ� ^Zgguo� [ueb� bkihevah\Zgu� h[uqgu_� b

fgh]hf_jgu_�f_lh^u��dZd�iZjZf_ljbq_kdb_��lZd�b�g_iZjZf_ljbq_kdb_ (Sneath & Sokal,

1973; Kruskal & Wish, 1978; Sokal & Rohlf, 1981; Wherry 1984; Stevens, 1986; Bates &

Watts, 1988; Krauth, 1988)�� Z� lZd`_� ikbohf_ljbq_kdb_� f_lh^u� �Nunnally, 1967��� <h

fgh]bo�kemqZyo�bkihevah\Zeb�djbl_jbb�jZg^hfbaZpbb�b�Fhgl_�DZjeh�fh^_ebjh\Zgb_�

iha\heyxsb_� \uqbkeylv� g_� ZiijhdkbfZpbx� agZq_gby� P�� Z� _]h� lhqgh_� agZq_gb_

(Edgington, 1987; Manly, 1991)��Wlh�hkh[_ggh�\Z`gh�\�kemqZ_�hlghkbl_evgh�g_[hevrbo

\u[hjhd��LZd`_��\�bkke_^h\Zgbb�rbjhdh�ijbf_gyeky�ZgZeba�klZlbklbq_kdhc�fhsghklb

bkihevah\Zgguo�djbl_jb_\�

4. KLJMDLMJ: L?FI?J:F?GL: M JU;

4.1 KljmdlmjZ�l_fi_jZf_glZ�m�]miib

;ueb� hij_^_e_gu� fhlb\Zpbhggu_� kbkl_fu� b� khhl\_lkl\mxsb_� bf� nZdlhju

l_fi_jZf_glZ� \� kblmZpbyo� \dexqZxsbo� bkke_^h\Zl_evkdh_� ih\_^_gb_�� bgki_dpbx

obsgbdZ��]jmiih\hf�ih\_^_gbb�b�h[mq_gbb�m�kZfph\�]miib��Poecilia reticulata).

:gZeba� ^Zgguo� \uy\be� \ukhdmx� mklhcqb\hklv� [hevrbgkl\Z� we_f_glh\

ih\_^_gby�� <� i_j\hf� gZ[hj_� l_klh\uo� kblmZpbc�� \dexqZxsbo� gh\u_� klbfmeu� b

obsgbdZ�� [ueb� \uy\e_gu� ^\Z� g_aZ\bkbfuo� nZdlhjZ� l_fi_jZf_glZ�� :dlb\ghklv�

bkke_^h\Zgb_� b� Im]eb\hklv�ba[_]Zgb_�� Djhf_� lh]h�� ^\Z� g_aZ\bkbfuo� nZdlhjZ

ijhy\bebkv�b�\�khpbZevguo�kblmZpbyo��:dlb\ghklv�b�KhpbZevgZy�l_g^_gpby��GZdhg_p�

[ueb� lZd`_� \uy\e_gu� nZdlhju� [he__� \ukhdh]h� ihjy^dZ�� H[sZy� Zdlb\ghklv� b

Im]eb\hklv�ba[_]Zgb_.

J_]j_kkbhgguc�ZgZeba�\j_f_gb�^h�\uoh^Z�\�gh\uc�hlk_d�k��obsgbdhf���fh^_ev

ijhihjpbhgZevguo� jbkdh\�� ihdZaZe�� qlh� ^ZggZy� ih\_^_gq_kdZy� i_j_f_ggZy� [ueZ

k\yaZgZ�ebrv�k�nZdlhjhf�:dlb\ghklv�bkke_^h\Zgb_��;he__�Zdlb\gu_�b� �ex[hiulgu_�

�l�_�� \� [hevr_c� kl_i_gb� ijhy\eyxsb_� bkke_^h\Zl_evkdh_� ih\_^_gb_�� hkh[b� gZqbgZeb

bkke_^h\Zgb_�agZqbl_evgh�jZgvr_�
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;ueh� lZd`_� ihdZaZgh�� qlh� ijb� i_j\hgZqZevghc� ijhp_^mj_� dZd� [u� kemqZcgh]h

hleh\Z� hkh[_c� ba� [hevrhc� ]jmiiu�� ju[u� \� ^_ckl\bl_evghklb� \u[bjZebkv� \

khhl\_lkl\bb�k�nZdlhjhf�:dlb\ghklv�bkke_^h\Zgb_��gh�g_�Im]eb\hklv�ba[_]Zgb_���Ijb

wlhf��kgZqZeZ�[ueb�\ueh\e_gu�gZb[he__�Zdlb\gu_�b��ex[hiulgu_��hkh[b��Lecci et al.,

�����h[gZjm`beb�ih^h[guc�lj_g^�m�fur_c���<hafh`gh��qlh�kZqhd��bkihevam_fuc�ijb

hleh\_�hkh[_c�]miib��i_j\hgZqZevgh�\hkijbgbfZeky�bfb�dZd�gh\uc�h[t_dl��b�gZb[he__

Zdlb\gu_�b�ex[hiulgu_�ju[u�ijb[eb`Zebkv�b�bkke_^h\Zeb�_]h�

LZdb_� oZjZdl_jbklbdb� ih\_^_gby� ]miib�� dZd� l_g^_gpbb� d� aZlZb\Zgbx� \� gh\hc

kj_^_� b� \j_fy� ^h� gZqZeZ� bkke_^h\Zgby� gh\hc� kj_^u� b� obsgbdZ�� bf_eb� [bfh^Zevgh_

jZkij_^_e_gb_��H^gZdh�� wlZ�[bfh^Zevghklv� \hagbdZeZ� dZd� dhf[bgZpby�^\mo�nZdlhjh\

:dlb\ghklv�bkke_^h\Zgb_� b� Im]eb\hklv�ba[_]Zgb_�� Koh^gu_� j_amevlZlu� [ueb

ihemq_gu�b�\�^jm]bo�bkke_^h\Zgbyo��G_qZ_\�b�^j�������; Pottinger et al., 1992; van Raaij

et al., 1996).

J_amevlZlu� wdki_jbf_glh\� ih� h[mq_gbx� ju[� ihdZaZeb�� qlh� [he__� \ukhdZy

im]eb\hklv� h[e_]qZ_l� [he__� jZgg__� ihy\e_gb_� j_Zdpbc� ba[_]Zgby� b�� ke_^h\Zl_evgh�

[he__� [ukljh_� h[mq_gb_� \� q_eghqghc� dZf_j_�� hkh[_ggh� m� f_g__� ex[hiulguo� b

Zdlb\guo�hkh[_c��Wlhl�j_amevlZl�kh]eZkm_lky�k�^\moijhp_kkgufb�l_hjbyfb�h[mq_gby�\

lhf�� qlh� fhlb\Zpbhggh_� khklhygb_� kljZoZ
1
� b]jZ_l� \_kvfZ� \Z`gmx� jhev� \� ijhp_kk_

h[mq_gby�hkh[_c�ba[_]Zgbx�Z\_jab\guo�klbfmeh\�

4.2 L_fi_jZf_gl�b�j_ijh^mdlb\gh_�ih\_^_gb_�m�pboeZahf

<� ^Zgghc� qZklb� jZ[hlu�fu� ijhZgZebabjh\Zeb�� k\yaZgu� eb� bg^b\b^mZevgu_� jZaebqby

jh^bl_evkdhc�aZ[hlu�k�bg^b\b^mZevgufb�jZaebqbyfb�ih\_^_gby�\�kblmZpbyo��gh\bagu�

jbkdZ�b�Z]j_kkbb�m�q_jghihehkhc�pboeZahfu��Archocentrus nigrofasciatum).

NZdlhjguc�ZgZeba�\uy\be�^\_�oZjZdl_jbklbdb�l_fi_jZf_glZ�ju[: AZlZb\Zgb_±

Zdlb\ghklv� b� :dlb\ghklv�bgki_dpby�aZlZb\Zgb_, Z� lZd`_� nZdlhj� \lhjh]h� ihjy^dZ�

dhlhjuc� fh`_l� bgl_jij_lbjh\Zlvky� \� l_jfbgZo� h[s_c� kf_ehklb
2
�� <j_fy� ^h

ijb[eb`_gby� d� a_jdZem� agZqbfh� dhjj_ebjh\Zeh� k� h[sbf� nZdlhjhf:� aZlhjfh`_ggu_

                                                          
1 KljZo�±�wfhpbhgZevgh_�b�fhlb\Zpbhggh_�khklhygb_��\hagbdZxsb_�\�ijbkmlkl\bb

ihl_gpbZevgh�hiZkguo�klbfmeh\��Brain, 1990; Boissy, 1995).
2 Kf_ehklv�±�kdehgghklv�d�ijbgylbx�jbkdZ�\�ihl_gpbZevgh�hiZkguo�kblmZpbyo��Wilson

et al., 1993, 1994; Wilson, 1998; Budaev, 1997).



10

hkh[b�bf_eb�l_g^_gpbx�ihdZau\Zlv�[hevr__�\j_fy��Djhf_�lh]h��hkh[b��g_�j_rZxsb_ky

[ukljh� ijb[ebablvky� d� a_jdZem,� lZd`_� dhe_[Zebkv� b� ijb� \oh^_� \� gh\uc� hlk_d� k

g_agZdhfhc�ju[hc��Wlh�]h\hjbl�h�lhf��qlh�fhlb\Zpbhggh_�khklhygb_�kljZoZ�lhjfhabl

dZd�Z]j_kkb\gh_��lZd�b�bkke_^h\Zl_evkdh_�ih\_^_gb_�m�ju[�

J_amevlZlu�ZgZebaZ�k\b^_l_evkl\mxl�h�\ukhdhc�mklhcqb\hklb�bg^b\b^mZevguo

jZaebqbc�\�h[_ki_q_gbb�ihlhfkl\Z�dhjfhf�jh^bl_eyfb��ijbq_f�m�kZfhd�mklhcqb\hklv

[ueZ� g_kdhevdh� \ur_� q_f� m� kZfph\��Bgl_gkb\ghklv� h[_ki_q_gby� ihlhfkl\Z� dhjfhf

^hklh\_jgh� dhjj_ebjh\ZeZ� kh� \k_fb� lj_fy� nZdlhjZfb�� Djhf_� lh]h�� kf_eu_�� f_g__

Z]j_kkb\gu_�� Zdlb\gu_� b� kdehggu_� d� bkke_^h\Zl_evkdhfm� ih\_^_gbx� kZfpu

q_jghihehkhc� pboeZahfu� hlebqZebkv� [he__� \ukhdhc� bgl_gkb\ghklvx� h[_ki_q_gby

ihlhfkl\Z� dhjfhf��M� kZfhd� qZklhlZ� \afmqb\Zgby� g_� [ueZ� k\yaZgZ� k� l_fi_jZf_glhf�

<uy\e_ggZy� \� ^Zgghc� jZ[hl_� iheh`bl_evgZy� dhjj_eypby� kf_ehklb� k� jZaf_jhf

jh^bl_evkdh]h� \deZ^Z� b�� \� qZklghklb�� k� bgl_gkb\ghklvx� h[_ki_q_gby� ihlhfkl\Z

dhjfhf�� kh]eZkm_lky� k� ^Zggufb�� ihemq_ggufb� ^ey� g_dhlhjuo� ^jm]bo� `b\hlguo�

gZijbf_j��fe_dhiblZxsbo��Benus & Röndigs, 1996).

J_amevlZlu� bkke_^h\Zgby� \uy\beb� lZd`_� yjdh� \ujZ`_ggh_� ZkkhjlZlb\gh_

kiZjb\Zgb_�\�khhl\_lkl\bb�k�jZaf_jhf�l_eZ�b�nZdlhjhf�l_fi_jZf_glZ�H[sZy�kf_ehklv

m� hlg_j_klb\rboky� ju[�� hlkmlkl\mxs__� m� ju[�� dhlhju_� h[jZah\u\Zeb� iZju�

\ihke_^kl\bb�jZkiZ\rb_ky��Djmigu_�kZfpu�h[jZah\u\Zeb�iZju�b�g_j_klbebkv�k�[he__

djmigufb� kZfdZfb��Wlh� ]h\hjbl� h� lhf�� qlh� dZd� djmigu_� lZd� b� kf_eu_� kZfpu� [he__

ijb\e_dZl_evgu�^ey�kZfhd��kf��Godin & Dugatkin 1996���>_ckl\bl_evgh��ZkkhjlZlb\gh_

kdj_sb\Zgb_� y\ey_lky� ke_^kl\b_f� iheh\h]h� hl[hjZ� b� dhgdmj_glguo� hlghr_gbc� aZ

kiZjb\Zgb_� k� gZbemqrbf� iZjlg_jhf� �Burley, 1983��� Lh�� qlh� oZjZdl_jbklbdb

jh^bl_evkdh]h�ih\_^_gby�lZd`_�[ebadh�dhjj_ebjh\Zeb�\�iZjZo�]h\hjbl�h�\Z`ghc�jheb

ih\_^_gq_kdhc�kh\f_klbfhklb�jh^bl_e_c�\�j_ZebaZpbb�bo�jh^bl_evkdh]h�\deZ^Z��Fh]ml

[ulv� b� ^jm]b_�� gh� g_� h[yaZl_evgh� \aZbfhbkdexqZxsb_�� ijbqbgu� ZkkhjlZlb\gh]h

kiZjb\Zgby��kf��Thiessen & Gregg, 1980; Burley, 1983; Crespi, 1989; Freeberg, 1996).

<Z`gh� hlf_lblv�� qlh� ZkkhjlZlb\gh_� kiZjb\Zgb_� jZkkfZljb\Z_lky� dZd� h^bg� ba

]eZ\guo� f_oZgbafh\� kbfiZljbq_kdh]h� \b^hh[jZah\Zgby� �kf�� Johnson et al., 1996;

Kondrashov & Shpak, 1998; Parker & Partridge, 1998).�<�qZklghklb��ih�fg_gbx�MbekhgZ

(:LOVRQ���������n_ghf_g�rbjhdh�jZkijhkljZg_gghc�kj_^b�pboeb^�Z^Zilb\ghc�jZ^bZpbb

qZklbqgh�h[mkeh\e_g�l_f��qlh�^ey�[biZj_glZevguo�`b\hlguo��dhbfb�y\eyxlky�fgh]b_

pboeb^u��gZb[he__�oZjZdl_jgZ�ZkkhjlZlb\ghklv�nhjfbjh\Zgby�iZj�
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5. KL:GH<E?GB? L?FI?J:F?GL: < HGLH=?G?A?

5.1 KlZgh\e_gb_�l_fi_jZf_glZ�m�ev\bgh]heh\hc�pboeb^u

Kms_kl\h\Zgb_� agZqbl_evghc� mklhcqb\hklb� oZjZdl_jbklbd� l_fi_jZf_glZ� ju[� klZ\bl

\hijhk� h� _]h� jZa\blbb� \� hglh]_g_a_�� \� qZklghklb� h� lhf�� gZkdhevdh� klZ[bevgufb

y\eyxlky� bg^b\b^mZevgu_� jZaebqby� gZ� jZaguo� klZ^byo� hglh]_g_aZ�� Ihwlhfm�� [ueZ

ijh\_^_gZ�k_jby�wdki_jbf_glh\�ih�bamq_gbx�mklhcqb\hklb�bg^b\b^mZevguo�jZaebqbc

\�ih\_^_gbb�fheh^b�ev\bgh]heh\hc�pboeb^u��Steatocranus casuarius��\�hglh]_g_a_�

J_amevlZlu� ZgZebaZ� k\b^_l_evkl\mxl� h� lhf�� qlh� bg^b\b^mZevgu_� jZaebqby� \

ih\_^_gbb�g_mklhcqb\u�\�\hajZkl_� ���±����f_kyp_\� �klZg^ZjlgZy�^ebgZ�hkh[_c� ����.9

ff��� H^gZdh�� mklhcqb\hklv� ih\_^_gby� ijhy\eyeZkv� r_klvx� f_kypZfb� iha`_�� dh]^Z

ev\bgh]heh\u_�pboeb^u�^hklb]Zeb�\hajZklZ�����±�����f_kyp_\������.1 ff���Ih\ur_gb_

mklhcqb\hklb� bg^b\b^mZevguo� jZaebqbc� k� \hajZklhf� khhl\_lkl\m_l� ^Zgguf�

ihemq_gguf� gZ� ju[Zo� �Francis, ������ b� ^jm]bo� ]jmiiZo�`b\hlguo� �gZij��MacDonald,

1983; Loughry & Lazari, 1994; Hahn et al., 1990���qlh�fh`_l�hij_^_eylvky�jZa\blb_f�b

bgl_]jZpb_c�fhlb\Zpbhgguo�kbkl_f��+RJDQ���������kljZl_]bc�j_Z]bjh\Zgby�ijb�klj_kk_

(Benus et al., 1991�� b� h[s_c� fh^meyjbaZpb_c� ih\_^_gq_kdbo� f_oZgbafh\� �Karmiloff-

Smith, 1998).

G_kdhevdh� bkke_^h\Zgbc� ihdZaZeb�� qlh� bg^b\b^mZevgu_� jZaebqby� klZgh\ylky

gZb[he__�mklhcqb\ufb�\�kblmZpbyo�klj_kkZ� �gZij��Suomi, 1983; Gerlai & Csányi, 1990;

Alados et al., 1996; Budaev, 1997; Budaev et al. 1999���GZijbf_j��oZhlbqghklv�ih\_^_gby

hkh[_ggh� \ujZ`_gZ� \� kihdhcguo� b� [_ahiZkguo� kblmZpbyo�� qlh� fh`_l� fZkdbjh\Zlv

\hafh`gh�mklhcqb\u_�bg^b\b^mZevgu_�jZaebqby��kf��Alados et al., 1996; Budaev, 1997).

<� gZr_f� bkke_^h\Zgbb�� mklhcqb\ufb� klZeb� lhevdh� ih\_^_gq_kdb_� we_f_glu

ijhy\eyxsb_ky� \� kblmZpbyo�� \dexqZxsbo� ^bkdj_lguc� bklhqgbd� klj_kkZ�� lZdhc� dZd

ijbkmlkl\b_�g_agZdhfhc�ju[u�beb�a_jdZevgh]h�hlh[jZ`_gby�dhgki_pbnbqghc�hkh[b�

Bgl_j_kgu_� j_amevlZlu� [ueb� ihemq_gu� ijb� ZgZeba_� baf_g_gbc� \aZbfhk\yab

f_`^m�jZaf_jhf�l_eZ�b�l_fi_jZf_glhf�\�hglh]_g_a_��<�l_q_gb_�i_j\h]h�l_klbjh\Zgby�

\j_fy�ijh\_^_ggh_�\[ebab�gh\hc�ju[u�beb�hdheh�a_jdZeZ��dhjj_ebjh\Zeh�k�jZaf_jhf

l_eZ�� H^gbf� f_kyp_f� iha`_�� dh]^Z� l_klbjh\Zgb_� [ueh� ih\lhj_gh�� h[sZy� Z]j_kkby�

\j_fy�� ijh\_^_ggh_� \[ebab� a_jdZeZ�� Z� lZd`_� \j_fy�� ijh\_^_ggh_� hdheh� gh\hc� ju[u�

lZd`_� agZqbfh� dhjj_ebjh\Zeb� k� ^ebghc� l_eZ��H^gZdh�� \� \hajZkl_� ��� b� ����� f_kyp_\�
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dhjj_eypbb�f_`^m�ih\_^_gq_kdbfb�i_j_f_ggufb�b�jZaf_jhf�l_eZ�iheghklvx�bkq_aeb�

LZdbf�h[jZahf��[hevrbc�jZaf_j�l_eZ��ih�\k_c�\b^bfhklb��klbfmebjh\Ze�[he__�\ukhdmx

kf_ehklv� b� Z]j_kkb\ghklv� m� ju[� \� \hajZkl_� �±�� f_kyp_\�� qlh� \hafh`gh� [ueh

hihkj_^h\Zgh�_]h�\ebygb_f�gZ�jZggbc�khpbZevguc�klZlmk��;he__�f_edb_�hkh[b�fh]eb

[ulv� hlghkbl_evgh� [hevr_� klj_kkbjh\Zgu� \� j_amevlZl_� k\h_]h� gbadh]h� klZlmkZ� b

ihklhyggh� gZoh^blvky� \� [he__� gZim]Zgghf� b� f_g__� Z]j_kkb\ghf� fhlb\Zpbhgghf

khklhygbb�� H^gZdh�� jZa\blb_� mklhcqb\uo� oZjZdl_jbklbd� l_fi_jZf_glZ� gZ� [he__

iha^gbo� klZ^byo� hglh]_g_aZ� b� mkbe_gb_� bo� jheb� j_^mpbjm_l� \aZbfhaZ\bkbfhklv

ih\_^_gq_kdbo�l_g^_gpbc�b�jZaf_jZ�l_eZ�

6. WDHEH=BQ?KDH? AG:Q?GB? L?FI?J:F?GL:

6.1 KljZl_]bb�aZ[hlu�h�ihlhfkl\_�m�\hkvfbihehkhc�pboeZahfu

Ohjhrh� ba\_klgh�� qlh� jh^bl_evkdZy� aZ[hlZ� wnn_dlb\gh� kihkh[kl\m_l� ih\ur_gbx

ijbkihkh[e_gghklb� ihlhfkl\Z� �Alexander, 1974; Clutton-Brock, 1991; Dawkins, 1982).

Ihwlhfm� f_oZgbafu�� ih^^_j`b\Zxsb_� bg^b\b^mZevgu_� jZaebqby� jh^bl_evkdh]h

ih\_^_gbb� qj_a\uqZcgh� bgl_j_kgu�� <� ^Zgghc� qZklb� jZ[hlu� [ueb� bkke_^h\Zgu

Zevl_jgZlb\gu_� lZdlbdb� djblbq_kdh]h� we_f_glZ� jh^bl_evkdhc� aZ[hlu –

 dhfi_gkbjmxs_]h� ih\_^_gby –�m� kZfph\� \hkvfbihehkhc� pboeZahfu�� Archocentrus

octofasciatum�� DZd� ijZ\beh�� kZfdb� \hkvfbihehkhc� pboeZahfu� iha\heyxl� kZfpZf

ijb[eb`Zlvky� d� deZ^d_� k� bdjhc� lhevdh� gZ� dhjhldh_� \j_fy�� H^gZdh�� \uemie_gb_

ij_^ebqbghd� khijh\h`^Z_lky� agZqbl_evguf� m\_ebq_gb_f� ehdhfhlhjghc� Zdlb\ghklb

kZfdb;� l_f� kZfuf� khdjZsZ_lky� \j_fy� dhlhjh_� hgZ� ijh\h^bl� \[ebab� \u\h^dZ�� <

j_amevlZl_� wlh]h�� kZf_p�ijh\h^bl�gZfgh]h�[hevr_� \j_f_gb� hdheh� \u\h^dZ� gZ� klZ^bb

ij_^ebqbghd�� qlh� dhjj_dlbjm_l� mf_gvr_gb_� jh^bl_evkdhc� aZ[hlu� kh� klhjhgu� kZfdb�

Wlhl�n_ghf_g�[ue�gZa\Zg�dhfi_gkbjmxsbf�ih\_^_gb_f (A\hjudbg������).

K�ihfhsvx�deZkl_jgh]h�ZgZebaZ�b�g_f_ljbq_kdh]h�fgh]hf_jgh]h�rdZebjh\Zgby

[ueb� \u^_e_gu� ^\_� ]jmiiu� kZfph\�� ^hklh\_jgh� jZaebqZxsb_ky� ih� bgl_gkb\ghklb

dhfi_gkbjmxs_]h� ih\_^_gby�� KZfpu� ba� =jmiiu 1� \_kvfZ� lhqgh� ih^kljZb\Zebkv� d

khdjZs_gbx� jh^bl_evkdhc� aZ[hlu� kh� klhjhgu� kZfhd�� \hagbdZxs_fm� \ke_^kl\b_� __

hi_j_`Zxs_c� Zdlb\ghklb�� b� ijh\h^beb� ihqlb� klhevdh� `_� \j_f_gb� \[ebab� \u\h^dZ�

moZ`b\Zy� aZ� gbf�� kdhevdh� kZfdb� gZ� ij_^u^ms_c� b� ihke_^mxs_c� klZ^byo� jZa\blby

ihlhfkl\Z��>jm]b_� kZfpu� �=jmiiZ 2�� ijh^_fhgkljbjh\Zeb� agZqbl_evgh� [he__� gbadbc
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mjh\_gv� dhfi_gkbjmxs_]h� ih\_^_gby�� Djhf_� lh]h�� kZfpu� =jmiiu��� ijhy\eyeb

kms_kl\_ggh� f_gvrmx� ^\b]Zl_evgmx� Zdlb\ghklv�� q_f� kZfpu� =jmiiu���� k\yaZggmx� k

Zevl_jgZlb\gufb� lbiZfb� hojZgu� l_jjblhjbb� �iZljmebjh\Zgb_� beb� g_ih^\b`gh_

aZ\bkZgb_�gZ^� ]g_a^hf���LZdbf�h[jZahf��^\_�\uy\e_ggu_� ]jmiiu��ih�\k_c�\b^bfhklb�

hljZ`Zxl�Zevl_jgZlb\gu_�lZdlbdb��jZaebqZxsb_ky�ih�klbex�b�mjh\gx�jh^bl_evkdh]h

\deZ^Z�� <� lh� `_� \j_fy�� gbdZdbo� jZaebqbc� f_`^m� ij_^klZ\bl_eyfb� wlbo� ]jmii� ih

kl_i_gb�bgl_gkb\ghklb�h[_ki_q_gby�ihlhfkl\Z�dhjfhf�\uy\e_gh�g_�[ueh�

<_kvfZ� \_jhylgh�� qlh� hibkZggu_� lZdlbdb� khijh\h`^Zxlky� koh^gufb� ih

\_ebqbg_� kmffZjgufb� j_ijh^mdlb\gufb� aZljZlZfb�� <� lh� `_� \j_fy�� hgb� fh]ml

jZaebqZlvky� ih� \_ebqbg_� jh^bl_evkdbo� aZljZl� gZ� ijbieh^� �Winkler, 1987)��<� ^Zgghf

kemqZ_�� kZfpu�� ijhy\eyxsb_� gbadbc� mjh\_gv� dhfi_gkbjmxs_]h� ih\_^_gby�� fh]ml

\haf_sZlv�\hafh`gh_�mf_gvr_gb_�djZldhkjhqgh]h�j_ijh^mdlb\gh]h�mki_oZ��gZijbf_j�

aZ� kq_l� kgb`_gby� ijhqghklb� k\yab� \� iZj_� b� [he__� \ukhdhc� qZklhlu� g_j_klh\��Djhf_

lh]h�� gbadbc� mjh\_gv� dhfi_gkbjmxs_]h� ih\_^_gby�fh`_l� ij_^klZ\eylv� kh[hc�nhjfm

mdehg_gby�kZfpZ�hl��jh^bl_evkdbo�h[yaZgghkl_c���Zworykin, Budaev & Mochek, 1997).

6.2 Bg^b\b^mZevgu_�jZaebqby�\�h[_ki_q_gbb�ihlhfkl\Z�dhjfhf

H^gbf� ba� we_f_glh\� jh^bl_evkdh]h� ih\_^_gby� m� g_dhlhjuo� pboeb^� Gh\h]h� K\_lZ

y\ey_lky� \afmqb\Zgb_� km[kljZlZ� jh^bl_eyfb�� Wlh� ih\_^_gb_� aZdexqZ_lky� \� lhf� qlh

\ajhkeZy� hkh[v� \afmqb\Z_l� ^hgguc� km[kljZl� iml_f� j_adh]h� b� wg_j]bqgh]h� [b_gby

]jm^guo� ieZ\gbdh\� Z� lZd`_� \heghh[jZaguo� ^\b`_gbc� l_eZ�� <� hl\_l� gZ� wlh�� fheh^v

g_f_^e_ggh�ijb[eb`Z_lky�b�gZqbgZ_l�iblZlvky��Keenleyside 1991, Wisenden et al. 1995,

Zworykin 1998���<�^Zgghc�qZklb�bkke_^h\Zgby�fu�ijh\_eb�ki_pbZevgu_�wdki_jbf_glu

^ey�hp_gdb�wdheh]bq_kdbo�ijbqbg� agZqbl_evghc�bg^b\b^mZevghc�baf_gqb\hklb� wlh]h

ih\_^_gby�m�q_jghihehkhc�pboeZahfu��Archocentrus nigrofasciatum.

Ihemq_ggu_� ^Zggu_� ih^l\_j^beb� gZebqb_� mklhcqb\uo� bg^b\b^mZevguo

jZaebqbc� \� qZklhl_� \afmqb\Zgby� m� pboeb^�� Djhf_� lh]h�� gZ[ex^ZeZkv� ^hklh\_jgZy

iheh`bl_evgZy� dhjj_eypby� ih� qZklhl_� \afmqb\Zgby� f_`^m� kZfpZfb� b� kZfdZfb� \

ij_^_eZo�iZj�

:gZeba� ^hggh]h� km[kljZlZ� \uy\be� ^\Z� \b^Z� ebqbghd�Chironomidae�� dhlhju_� \

agZqbl_evghc�kl_i_gb�hlebqZebkv�ih�jZaf_jm��F_edb_�wda_fieyju�bf_eb�^ebgm�hl����

^h�����ff��\�lh�\j_fy�dZd�djmigu_�bf_eb�^ebgm�hl�����^h�����ff��HdZaZehkv�lZd`_��qlh

ijhp_glgh_� kh^_j`Zgb_� f_edbo� ebqbghd� [ueh� kms_kl\_ggh� \ur_� \� ih\_joghklghf

keh_� ]jmglZ�� Z� djmiguo� ebqbghd� ±� \� ]em[bgghf� keh_�� Gb� hq_j_^ghklv�� gb
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f_klhiheh`_gb_� \aylby� ijh[� g_� \ebyeb� gZ� jZkij_^_e_gb_� ebqbghd�� Ijb� ZgZeba_

kh^_j`bfh]h� ibs_\Zjbl_evguo� ljZdlh\� fZevdh\� \� gbo� [ueb� h[gZjm`_gu� ebqbgdb

Chironomidae�h[_bo�jZaf_jguo�dZl_]hjbc�

Ki_pbZevguc�ZgZeba�ihdZaZe��qlh��dZq_kl\h�km[kljZlZ��g_�hdZau\Z_l�\ebygby�gZ

qZklhlm�\afmqb\Zgby��jhkl�fZevdh\�b�kh^_j`bfh_�bo�ibs_\Zjbl_evgh]h�ljZdlZ�gZ����c

^_gv�wdah]_ggh]h�iblZgby��<�lh�`_�\j_fy��wlhl�nZdlhj�bf_e�l_g^_gpbx�d�ihablb\ghfm

\ebygbx� gZ� iblZgb_� b� jhkl� fZevdh\�� ^hklb]rbo� g_aZ\bkbfhklb� hl� jh^bl_e_c� b

^h[u\Zxsbo�dhjf�kZfhklhyl_evgh�����c�^_gv�wdah]_ggh]h�iblZgby��

;hevrZy� bgl_gkb\ghklv� \afmqb\Zgby� km[kljZlZ� jh^bl_eyfb� \� i_jbh^

jh^bl_evkdhc� aZ[hlu�ijb\h^beZ� d� [he__� \ukhdhfm� kh^_j`Zgbx� \� jZpbhg_� ihlhfkl\Z

wg_j]_lbq_kdb�\u]h^guo��gh�ijZdlbq_kdb�g_^hklmiguo�fZevdZf�[_a�ihfhsb�jh^bl_e_c

djmiguo� ebqbghd� Chironomidae�� Z� lZd`_� h[s_]h� qbkeZ� dhjfh\uo� h[t_dlh\� b� bo

kmffZjgh]h�h[t_fZ��<�k\hx�hq_j_^v��wlh�h[mkeZ\eb\Zeh�[he__�[ukljuc�jhkl�ihlhfkl\Z�

LZdbf� h[jZahf�� fh`gh� k^_eZlv� \u\h^� h� lhf�� qlh� \afmqb\Zgb_� km[kljZlZ� j_Zevgh

ih\urZ_l�^hklmighklv�dhjfZ�^ey�fheh^b�b�kihkh[kl\m_l�__�[ukljhfm�

<Z`gZy� hkh[_gghklv� [ueZ� \uy\e_gZ� gZ� wlZi_�� ke_^mxs_f� g_ihkj_^kl\_ggh� aZ

hdhgqZgb_f�aZ[hlu�h�ihlhfkl\_��dh]^Z�fZevdb�m`_�g_�ihemqZeb�^hihegbl_evgh]h�dhjfZ

hl�jh^bl_e_c�b�iblZebkv� kZfhklhyl_evgh��GZ� wlhf� wlZi_�bgl_gkb\ghklv� \afmqb\Zgby�

hkms_kl\ey_fh]h�\�jh^bl_evkdbc�i_jbh^��m`_�g_�dhjj_ebjh\ZeZ�k�^ebghc�fZevdh\��?_

\ukhdbc� mjh\_gv� [ue� k\yaZg� k� khdjZs_gb_f� h[s_]h� qbkeZ� ibs_\uo� hj]Zgbafh\� \

ibs_\Zjbl_evguo�ljZdlZo�fZevdh\��;he__�lh]h��fZevdb�bgl_gkb\gh�jhxsbo�jh^bl_e_c

oZjZdl_jbah\Zebkv� gZ� wlhf� wlZi_� [he__� gbadhc� kihkh[ghklvx� d� hohl_� gZ� f_edbo

ebqbghd�Chironomidae.

<uy\e_ggu_� aZdhghf_jghklb� mdZau\Zxl� gZ� qj_a\uqZcgh� bgl_j_kguc

dhfijhfbkk� f_`^m� h[_ki_q_gb_f� ihlhfkl\Z� dhjfhf� b� bg^b\b^mZevguf� hiulhf

fheh^b�� K� h^ghc� klhjhgu�� [he__� \ukhdbc� mjh\_gv� h[_ki_q_gby� ihlhfkl\Z� dhjfhf

m\_ebqb\Z_l�^hklmighklv�dhjfZ�^ey�fZevdh\��qlh�ijb\h^bl�d�m\_ebq_gbx�kdhjhklb�bo

jhklZ��K�^jm]hc�klhjhgu��fZevdb�jh^bl_e_c��oZjZdl_jbamxsboky�[he__�gbadbf�mjh\g_f

jh^bl_evkdh]h�\afmqb\Zgby�km[kljZlZ�ihemqZxl�bg^b\b^mZevguc�hiul�ihbkdZ�b�hohlu

gZ�f_edbo�ebqbghd��dhlhju_�y\eyxlky�^hklmigufb�^ey�gbo�[_a�ihfhsb�jh^bl_e_c�b

khklZ\eyxl� hkgh\m� jZpbhgZ�� LZdbf� h[jZahf�� d� dhgpm� i_jbh^Z� jh^bl_evkdhc� aZ[hlu�

fheh^v� [he__� bgl_gkb\gh� dhiZxsbo� jh^bl_e_c� klZgh\blky� f_g__� hiulghc� b� f_g__

kihkh[ghc�^h[u\Zlv�f_edb_�ibs_\u_�hj]Zgbafu��qlh�\�dhg_qghf�blh]_�mf_gvrZ_l�__
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kdhjhklv�jhklZ��<�dhg_qghf�kq_l_��jZaebqby�\�jZaf_jZo�fZevdh\�i_j_klZxl�aZ\bk_lv�hl

hkh[_gghkl_c�h[_ki_q_gby�bo�dhjfhf�jh^bl_eyfb��Zworykin, Budaev & Mochek, 2000).

6.3 Bg^b\b^mZevgu_�jZaebqby�\�im]eb\hklb�a_e_gmr_d

KlZcghklv�b]jZ_l�\Z`g_crmx�jhev�\�`bagb�fgh]bo�ju[��JZ^Zdh\������; Magurran, 1993;

Pavlov & Kasumyan, in press��� Ihwlhfm� bamq_gb_� bg^b\b^mZevguo� jZaebqbc� \

ijhy\e_gbb�klZcgh]h�ih\_^_gby�\_kvfZ�\Z`gh��LZdh_�bkke_^h\Zgb_�[ueh�ijh\_^_gh�gZ

ijbf_j_�Q_jghfhjkdhc�]eZaqZlhc�a_e_gmrdb��Symphodus ocellatus.

;ueb� \uy\e_gu� agZqbl_evgu_�bg^b\b^mZevgu_� jZaebqby� \� klZcghf� ih\_^_gbb

ju[� \� ij_^_eZo� ^\mo� bkke_^h\Zgguo�f_klhh[blZgbc� �]Ze_qgbdh\Zy� hlf_ev� b� aZjhkeb

pbklhabju):� \j_fy�� ijh\_^_ggh_� hl^_evgufb� hkh[yfb� \� klZyo� \Zjvbjh\Zeh� hl� �� ^h

������ Djhf_� lh]h�� hdZaZehkv�� qlh� \� aZjhkeyo� pbklhabju� ju[u� \� kj_^g_f

^_fhgkljbjh\Zeb� [he__� \ujZ`_ggh_� klZcgh_� ih\_^_gb_�� <� h[hbo� f_klhh[blZgbyo

h^bghqgu_�hkh[b�[ueb�agZqbl_evgh�[he__�Zdlb\gu�

<� oh^_� ^Zevg_cr_]h� ZgZebaZ� [ueb� hleh\e_gu� h^bghqgu_� b� klZcgu_� hkh[b

a_e_gmrdb. DZd�ihdZaZeb�baf_j_gby�ju[��h^bghqgu_�b�klZcgu_�ju[u�g_�jZaebqZebkv

ih�klZg^Zjlghc�^ebg_�l_eZ��h^gZdh�hgb�agZqbl_evgh�jZaebqZebkv�ih�ih\_^_gbx�\�gh\hc

kj_^_�� H^bghqgu_� hkh[b� Zdlb\gh� i_j_f_sZebkv�� Z� klZcgu_� hkh[b� ^_fhgkljbjh\Zeb

kbevgmx�l_g^_gpbx�d�aZlZb\Zgbx�m�^gZ�Zd\ZjbmfZ��<�lh�\j_fy�dZd�gb�h^gZ�ba�klZcguo

hkh[_c�g_�\ureZ�\�bgki_dpbhgguc�hlk_d�\� l_q_gbb� ���fbgml��h^bghqgu_� a_e_gmrdb

ihy\bebkv�\�g_f� aZ�\j_fy�hl� ���k�^h� ��fbg��Fh`gh� aZdexqblv�ihwlhfm��qlh� klZcgu_

hkh[b�y\eyxlky�gZfgh]h�[he__�im]eb\ufb�

:^Zilb\gh_� agZq_gb_� ]jmiih\h]h� h[jZaZ� `bagb� ohjhrh� ba\_klgh�� <� p_ehf�

gZb[he__�\Z`gufb�_]h�\u]h^Zfb�y\eyxlky�h[e_]q_gb_�h[gZjm`_gby�ibsb�b�aZsblZ�hl

obsgbdh\� �JZ^Zdh\�� ����;�=_jZkbfh\�� ����; Pulliam & Caraco, 1984, Clark & Mangel,

1986; Pavlov & Kasumyan, in press���H^gZdh�� �klhbfhklv�� ]jmiih\h]h� h[jZaZ�`bagb� b

klZcghklb� \� qZklghklb�� \dexqZ_l� wnn_dl� dhgdmj_gpbb� k� dhgki_pbnbqgufb� hkh[yfb

(Pitcher et al., 1986, Magurran & Bendelow, 1990, Magurran & Seghers, 1991; Budaev &

Zworykin, 1998).

Ihwlhfm� h^bghqgu_� hkh[b� ]eZaqZlhc� a_e_gmrdb� ^he`gu� \� [hevr_c� kl_i_gb

[ulv� ih^\_j`_gu� jbkdm� obsgbq_kl\Z� b� dhgdmj_gpbb� kh� klhjhgu� dhgki_pbnbqguo

hkh[_c��K�^jm]hc� klhjhgu��[he__� \ukhdZy� Zdlb\ghklv�b�bkke_^h\Zl_evkdh_� ih\_^_gb_
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^he`gh� ihfh]Zlv� wlbf� ju[Zf� h[ke_^h\Zlv� [óevrmx� iehsZ^v� aZ� _^bgbpm� \j_f_gb� b

ke_^h\Zl_evgh�fh`_l�ihfhqv�gZclb�emqrbc�dhjfh\hc�mqZklhd�

<_kvfZ� \Z`_g� b� lhl� nZdl�� qlh� h^bghqgu_� hkh[b� ij_^ihqblZeb� ]Ze_qgbdh\mx

hlf_ev��\�lh�\j_fy�dZd�klZcgu_�±�aZjhkeb�fZdjhnblh\�k�[hevrbf�dhebq_kl\hf�mdjulbc�

Wlh�k\b^_l_evkl\m_l�\�ihevam�\Z`ghklb�bkihevah\Zgby�jZaebqguo�j_kmjkh\�b�gbr�dZd

\Z`gh]h� Z^Zilb\gh]h� f_oZgbafZ�� ih^^_j`b\Zxs_]h� bg^b\b^mZevgmx� \ZjbZpbx� b

ihebfhjnbaf�ih\_^_gby��Wilson, 1998).

7. JHEV BG>B<B>M:EVGUO J:AEBQBC IJB NHJFBJH<:GBB IBS?<UO

HLGHR?GBC < =JMII:O FHEH>B HK?LJH<UO

DZd�ba\_klgh��fheh^v�hk_ljh\uo�\�agZqbl_evghc�kl_i_gb�iblZ_lky�[_glhkhf��Rhju]bg�

1952; @_el_gdh\Z�� ������Iheygbgh\Z�� �������Ihwlhfm�fh`gh� ij_^iheh`blv�� qlh� ijb

bkdmkkl\_gghf� kh^_j`Zgbb�� hkh[_ggh� ijb� \ukhdbo� iehlghklyo� ihkZ^db� �Iheydh\�

������� [hevrh_� agZq_gb_� \� kha^Zgbb� hilbfZevguo� mkeh\bc� ^ey� iblZgby� fheh^b

hk_ljh\uo� bf__l� iehsZ^v� km[kljZlZ�� <� wlbo� mkeh\byo� [hevrmx� \Z`ghklv� fh]ml

ijbh[j_lZlv�bg^b\b^mZevgu_�jZaebqby�\�dhgdmj_glghc�kihkh[ghklb�hl^_evguo�hkh[_c�

Bkoh^y� ba� wlh]h�� aZ^Zq_c� gZklhys_]h� jZa^_eZ� [ueh� \uykg_gb_� \ebygby� jZaf_jh\

^hggh]h� km[kljZlZ� gZ� ih\_^_gb_� b�� dZd� ke_^kl\b_�� gZ� hkh[_gghklb� jhklZ� fheh^b

hk_ljh\uo�ijb�kh^_j`Zgbb�__�\�bkdmkkl\_gguo�mkeh\byo�

>\_�]jmiiu�fheh^b�hk_ljh\uo�±�k_\jx]b��Acipenser stellatus��b�jmkkdh]h�hk_ljZ

(A. gueldensitaedtii��±�ih^jZsb\Zeb�\�Zd\ZjbmfZo��jZaebqZxsboky�ih�iehsZ^b�^gZ��>ey

wlh]h� [ueb� ba]hlh\e_gu� Zd\Zjbmfu� ki_pbZevghc� dhgnb]mjZpbb�� Z� lZd`_� ijbkih�

kh[e_gb_�gZih^h[b_�wlZ`_jdb��:gZeba�^Zgguo�iha\hebe�k^_eZlv�\u\h^��qlh�\�hiulZo�k

k_\jx]hc� khdjZs_gb_� dhjfh\hc�iehsZ^b� \_eh� d�ihqlb�iheghfm�ij_djZs_gbx� jhklZ�

?s_� [he__� ihdZaZl_evgufb� hdZaZebkv� j_amevlZlu� wdki_jbf_glh\� k� fheh^vx� hk_ljZ�

:gZeba�g_ebg_cguo�fh^_e_c�jhklZ�ju[�ykgh�mdZau\Z_l�gZ�gZebqb_�dhgdmj_gpbb��wdkih�

g_gpbZevgh�mkbeb\Zxs_cky�ih�f_j_�jhklZ�hkh[_c�

DZd� ihdZaZeb� gZ[ex^_gby� aZ� ih\_^_gb_f�fheh^b� \� Zd\ZjbmfZo�� agZqbl_evgmx

qZklv�\j_f_gb�ju[u�ijh\h^beb�gZ�^g_��Ijb�wlhf�gZ[ex^Zebkv�[hevrb_�jZaebqby�wlh]h

ihdZaZl_ey�\�aZ\bkbfhklb�hl�jZaf_jh\�km[kljZlZ�b�hl�ljhnbq_kdh]h�khklhygby�ju[��gZ

f_gvrbo�iehsZ^yo�fheh^v�ijh\h^beZ� gZ� ^g_� agZqbl_evgh�f_gvr_� \j_f_gb�� q_f� ijb

[hevrbo��Ijb�wlhf�djmigu_�hkh[b�[hevr_�\j_f_gb�ijh\h^beb�gZ�^g_��q_f�f_edb_��b

wlh�[ueh�kbevg__�\ujZ`_gh�gZ�f_gvrbo�dhjfh\uo�iehsZ^yo�
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Ijb� _kl_kl\_gghf� klj_fe_gbb� fheh^b� hk_ljh\uo� d� dhglZdlm� k� km[kljZlhf� \

ijb^hgguo�kehyo�Zd\Zjbmfh\�kha^Z\ZeZkv�ih\ur_ggZy�iehlghklv�ju[��b� a^_kv�\�kbem

bo� \ukhdhc� ieZ\Zl_evghc� Zdlb\ghklb� gZ[ex^Zehkv� [hevrh_� qbkeh� kemqZcguo

klhedgh\_gbc� f_`^m� gbfb�� <� j_amevlZl_� wlh]h�� [he__� f_edb_� b� \ha[m^bfu_� hkh[b

\ul_kgyebkv� \� kj_^gb_�b� \_jogb_� kehb� \h^u��DZd� ke_^kl\b_�� \� bkdmkkl\_gghc� ]jmii_

knhjfbjh\Zebkv�^\_�dZl_]hjbb�ju[
3
��h^gZ��dhlhjZy�[hevrmx�qZklv�\j_f_gb�ij_[u\Z_l

gZ�^g_��b�^jm]Zy��dhlhjZy�\ugm`^_gZ�agZqbl_evgmx�qZklv�\j_f_gb�ijh\h^blv�\�lhes_

\h^u�� I_j\u_� gZoh^bebkv� \� \u]h^ghf� ibs_\hf� iheh`_gbb�� \lhju_� [ueb� \

agZqbl_evghc� kl_i_gb� bahebjh\Zgu� hl� ^hggh]h� km[kljZlZ��Wlh�� Z� lZd`_� ih\ur_ggu_

wg_j]haZljZlu� ijb� ieZ\Zgbb� \� lhes_� \h^u� ^he`gu� ijb\h^blv� d� ijh]j_kkbjmxs_fm

hlklZ\Zgbx�\�jhkl_�ju[�\lhjhc�dZl_]hjbb�

Bg^b\b^mZevgu_� jZaebqby� ih� \ha[m^bfhklb� ij_^klZ\ey_l� \_kvfZ� \Z`gmx

oZjZdl_jbklbdm� ih\_^_gby� \� ^Zgghf� dhgl_dkl_�� GZb[he__� \ha[m^bfu_� hkh[b� ijb

klhedgh\_gbyo� k� ^jm]bfb� k� [hevr_c� \_jhylghklvx� ih^gbfZxlky� \� lhesm� \h^u� �kf

;m^Z_\� & � K[bdbg�� ������� qlh� klZ\bl� bo� \� \_kvfZ� g_\u]h^gh_� iheh`_gb_� ijb

\ujZsb\Zgbb�\�mkeh\byo�Zd\Zdmevlmju��<�lh�`_�\j_fy��\ukhdZy�\ha[m^bfhklv��ih�\k_c

\b^bfhklb��y\gh�Z^Zilb\gZ�^ey�fheh^b�hk_ljh\uo�\�_kl_kl\_gghc�kj_^_��ihkdhevdm�hgZ

ihfh]Z_l� hkh[yf� Z^_d\Zlgh� j_Z]bjh\Zlv� gZ� ijb[eb`Zxs_]hky� obsgbdZ�� Z� lZd`_

iha\hey_l� ba[_]Zlv� klhedgh\_gbc� k� ij_iylkl\byf�� G_\ha[m^bfu_� hkh[b�� gZijhlb\�

\_jhylgh��y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gguo�mkeh\byo�

LZdbf� h[jZahf�� ih^jZsb\Zgb_� \� bkdmkkl\_gguo� mkeh\byo� kha^Z_l� gZbemqrb_

mkeh\by� ^ey� g_\ha[m^bfuo� hkh[_c�� dhlhju_� \� lh� `_� \j_fy� y\eyxlky� f_g__

Z^Zilbjh\Zggufb� d� `bagb� \� _kl_kl\_gghc� kj_^_�� Wlh� fh`_l� ijb\h^blv� d

g_`_eZl_evghfm�bkdmkkl\_gghfm�hl[hjm�gZ�keZ[mx�\ha[m^bfhklv��Ba\_klgh��qlh�lZdZy

k_e_dpby�h[tykgy_l�jZaebqby�\�im]eb\hklb�f_`^m�ehkhkyfb�\ujZs_ggufb�\�mkeh\byo

Zd\Zdmevlmju�b�\�_kl_kl\_gghc�kj_^_:�i_j\u_�y\eyxlky�agZqbl_evgh�f_g__�im]eb\ufb�b

om`_�j_Z]bjmxl�gZ�obsgbdh\��Dellefors & Johnsson, 1995; Ferno & Jarvi, 1998).

                                                          
3
�G_h[oh^bfh� hlf_lblv�� qlh� \u^_e_gb_� ^bkdj_lguo� dZl_]hjbc�� dZd� b� \� kemqZ_

[hevrbgkl\Z�ih\_^_gq_kdbo�ijbagZdh\��bkke_^h\Zgguo�\�gZklhys_c�jZ[hl_��y\ey_lky

^hklZlhqgh� mkeh\guf�� ihkdhevdm� [hevrbgkl\h� ba� gbo� \Zjvbjmxl� [he__� beb� f_g__

g_ij_ju\gh�� Lhevdh� g_dhlhju_� ihdZaZl_eb� ih\_^_gby� y\gh� ^_fhgkljbjh\Zeb

[bfh^Zevgh_�jZkij_^_e_gb_��gZijbf_j��kf��klj�����
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8. A:DEXQ?GB?

8.1 KjZ\gbl_evgZy�ikboheh]by�l_fi_jZf_glZ

Ijh\_^_gguc� \� jZfdZo� gZklhys_c� jZ[hlu� h[ahj� ebl_jZlmju� \uy\be� kms_kl\_ggh_

koh^kl\h� oZjZdl_jbklbd� l_fi_jZf_glZ� m� iha\hghqguo� jZaguo� ]jmii�� J_amevlZlu

mdZau\Zxl�gZ�lh��qlh�ih�djZcg_c�f_j_�^\Z�hkgh\guo�nZdlhjZ�l_fi_jZf_glZ�y\eyxlky�\

agZqbl_evghc� kl_i_gb� h[sbfb� ^ey� wlbo� `b\hlguo�� hl� ju[� ^h� fe_dhiblZxsbo�� ���

h[sZy� Zdlb\ghklv�� kdehgghklv� d� bkke_^h\Zl_evkdhfm� ih\_^_gbx�� bfimevkb\ghklv� b

h[sbl_evghklv�b� ���� wfhpbhgZevghklv��ih^\_j`_gghklv�kljZom�b�[_kihdhckl\m��;he__

lh]h�� ^Zggu_� nZdlhju� hdZau\Zxlky� \� agZqbl_evghc� kl_i_gb� koh^gu� k� nZdlhjZfb

ebqghklb� q_eh\_dZ� �kf��Eysenck, 1970; Eysenck & Eysenck, 1985; Zuckerman, 1994a) –

WdkljZ\_jkb_c�b�G_\jhlbafhf.

Wlh� fh`_l� mdZau\Zlv� gZ� kms_kl\h\Zgb_� ]_g_lbq_kdbo�� nbabheh]bq_kdbo�

fhlb\Zpbhgguo� b� Z^Zilb\guo� f_oZgbafh\�� ih� \b^bfhfm� y\eyxsboky� j_amevlZlhf

dhgk_j\Zlb\ghc� w\hexpbb�� >_ckl\bl_evgh�� nmg^Zf_glZevgu_� g_cjhnbabheh]bq_kdb_

f_oZgbafu�� mqZkl\mxsb_� \� nhjfbjh\Zgbb� hkgh\guo� wfhpbc�� ^h\hevgh� koh^gu� m

jZaguo� \b^h\� fe_dhiblZxsbo� b� ij_^klZ\eyxl� kh[hc� �mgZke_^h\Zggu_� dhfihg_glu

ebf[bq_kdh]h� fha]Z�� dhlhju_� \� agZqbl_evghc� kl_i_gb� y\eyxlky� h[sbf� gZke_^b_f

fe_dhiblZxsbo� (Panksepp, 1982, k�������kf��lZd`_�Kbfhgh\������������; Mason, 1984;

Gray, 1987). ;he__�lh]h��bf__lky�agZqbl_evgh_�koh^kl\h�nmgdpbc�ebf[bq_kdhc�kbkl_fu

\ukrbo� iha\hghqguo� b� i_j_^g_]h� fha]Z� ju[�� GZijbf_j�� wnn_dlu� jZajmr_gby� beb

we_dljbq_kdhc� klbfmeypbb� i_j_^g_]h� fha]Z� ju[� b� fe_dhiblZxsbo� \� agZqbl_evghc

kl_i_gb�khihklZ\bfu�(Flood et al. 1976; Gbdhghjh\������).

LZdbf� h[jZahf�� [hevrh_� dhebq_kl\h� ^Zgguo� k\b^_l_evkl\m_l� \� ihevam

agZqbl_evgh]h� koh^kl\Z� kljmdlmju� bg^b\b^mZevguo� jZaebqbc�� l_fi_jZf_glZ� b

ebqghklb��m�jZaebqguo�\b^h\�iha\hghqguo�±�hl�ju[�^h�q_eh\_dZ��;he__�lh]h��g_^Z\gb_

bkke_^h\Zgby� �Buss, 1991; MacDonald, 1995; Segal & MacDonald, 1998; Budaev, 1999)

ihdZaZeb�� qlh� b� Z^Zilb\gu_� f_oZgbafu�� nhjfbjmxsb_� agZqbl_evgu_� jZaebqby

oZjZdl_jbklbd�ebqghklb�m�ex^_c��\_kvfZ�koh^gu�k�lZdh\ufb�m�^jm]bo�\b^h\�`b\hlguo�
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8.2 Wdheh]bq_kdh_�agZq_gb_�l_fi_jZf_glZ

Hkgh\gufb� wdheh]bq_kdbfb� ijbqbgZfb�� ih^^_j`b\Zxsbfb� khkms_kl\h\Zgb_� \

ihimeypbb� Zevl_jgZlb\guo� kljZl_]bc� ih\_^_gby� b� hkh[_c� k� jZaebqgufb

l_fi_jZf_glZfb��y\eyxlky������dhfijhfbkku�f_`^m�\u]h^Zfb�b�aZljZlZfb�k\yaZggu_�k

jZagufb� nhjfZfb� ih\_^_gby�� ���� qZklhlgh�aZ\bkbfuc� hl[hj� b� ���� bkihevah\Zgb_

hkh[yfb� k� jZaguf� l_fi_jZf_glhf� Zevl_jgZlb\guo� j_kmjkh\�� gZijbf_j� jZaguo� f_kl

h[blZgby�(Lima & Dill, 1990; Clark & Ehlinger, 1987; Maynard Smith, 1982; Wilson, 1998;

Wilson et DO��� ������� Ihwlhfm� fh`gh� kqblZlv�� qlh� hkh[_gghklb� bg^b\b^mZevghc

\ZjbZpbb�� \� lhf� qbke_� b� ih� l_fi_jZf_glm�� fh]ml� ij_^klZ\eylv� kh[hc� j_amevlZl

Z^Zilb\ghc�w\hexpbb�

>Zggu_�� ihemq_ggu_� \� gZklhys_f� bkke_^h\Zgbb�� kem`Zl� ij_djZkghc

beexkljZpb_c� wlh]h��LZd�� \ukhdZy� bgl_gkb\ghklv� \afmqb\Zgby� km[kljZlZ� jh^bl_eyfb

pboeZahf� bf__l� dZd� hq_\b^gu_� \u]h^u� �emqrb_� mkeh\by� iblZgby� fheh^b��� lZd� b

aZljZlu� �om^r__� jZa\blb_� kZfhklhyl_evguo� gZ\udh\� ibs_^h[u\Zl_evghc� Zdlb\ghklb

fZevdh\���qlh�ijb\h^bl�d�agZqbl_evghc�\ZjbZpbb�jh^bl_evkdh]h�ih\_^_gby��Ih^h[guf

h[jZahf��[ZeZgk�\u]h^u� �aZsblZ�hl�obsgbdh\��b�aZljZl� �\gmljb\b^h\Zy�dhgdmj_gpby�

gZ�klZcgh_�ih\_^_gb_�fh`_l�ijb�hij_^_e_gguo�mkeh\byo�ijb\h^blv�d�\hagbdgh\_gbx

agZqbl_evguo�jZaebqbc�\�ijhy\e_gbb�wlh]h�ih\_^_gby�m�jZaguo�hkh[_c��:�lhl�nZdl��qlh

kf_eu_�h^bghqgu_�b�im]eb\u_�klZcgu_�hkh[b�q_jghfhjkdhc�a_e_gmrdb�ij_^ihqblZxl

jZagu_� [bhlhiu�� ]h\hjbl� h[� mqZklbb� b� f_oZgbafZ� ^bnn_j_gpbZpbb� f_kl� h[blZgby�

GZdhg_p�� \� g_^Z\g_f� bkke_^h\Zgbb� �%XGDHY�� ������ [ueh� ihdZaZgh�� qlh� agZqbl_evgZy

bg^b\b^mZevgZy�\ZjbZpby�ih�oZjZdl_jbklbdZf�ebqghklb�Mklmiqb\hklv (Agreeableness)

b� WfhpbhgZevgZy� klZ[bevghklv� m� ex^_c� �Homo sapiens�� ih^^_j`b\Z_lky� ]eZ\guf

h[jZahf�[eZ]h^Zjy�qZklhlgh�aZ\bkbfhfm�hl[hjm�

<Z`gh�hlf_lblv�lhl�nZdl��qlh�wlb�Z^Zilb\gu_�f_oZgbafu�^_ckl\mxl�g_�lhevdh

gZ�mjh\g_�bahebjh\Zgguo�ih\_^_gq_kdbo�kljZl_]bc� �qlh�[ueh�ihdZaZgh�ij_^u^msbfb

bkke_^h\Zgbyfb��Clark & Ehlinger, 1987; Maynard 6PLWK��������'DZNLQV���������gh�lZd`_

b�gZ�mjh\g_�h[sbo�nZdlhjh\�l_fi_jZf_glZ��K�^jm]hc�klhjhgu��agZqbl_evgh_�koh^kl\h

kljmdlmju� l_fi_jZf_glZ� m� kZfuo� jZaguo� ]jmii� iha\hghqguo�� hlebqZxsboky� \_kvfZ

jZaguf�h[jZahf�`bagb��iha\hey_l�k^_eZlv�\u\h^��qlh�gZb[he__�h[sb_�oZjZdl_jbklbdb

l_fi_jZf_glZ�� lZdb_� dZd� WdkljZ\_jkby� b� G_\jhlbaf�� y\eyxlky� ke_^kl\b_f

dhgk_j\Zlb\ghc�w\hexpbb��>_ckl\bl_evgh��w\hexpby�ij_^klZ\ey_l�kh[hc�bklhjbq_kdbc
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ijhp_kk�� b� ke_^h\Zl_evgh� fh`gh� h`b^Zlv�� qlh� hij_^_e_ggu_� nmg^Zf_glZevgu_

ih\_^_gq_kdb_�f_oZgbafu�^he`gu�ijbkmlkl\h\Zlv�m�\b^h\��hlebqZxsboky�h[sghklvx

ijhbkoh`^_gby��'DUZLQ��������K_\_jph\��������

9. <U<H>U

1. L_fi_jZf_gl� ij_^klZ\ey_l� kh[hc� \_kvfZ� \Z`guc� Zki_dl� ih\_^_gby� ju[�� Z� lZd`_

^jm]bo� ]jmii� `b\hlguo�� Bg^b\b^mZevgu_� jZaebqby� fgh]bo� nhjf� ih\_^_gby

hdZau\Zxlky�mklhcqb\ufb�\�jZagh_�\j_fy�b�\�jZaguo� kblmZpbyo��Hgb�fh]ml�[ulv

ij_^klZ\e_gu�\�\b^_�hlghkbl_evgh�g_[hevrh]h�dhebq_kl\Z�h[sbo�oZjZdl_jbklbd�

2. Bg^b\b^mZevgu_�jZaebqby�\�ih\_^_gbb�ju[�\�jZaebqguo�kblmZpbyo��\dexqZxsbo

gh\bagm��jbkd�b�ijbkmlkl\b_�dhgki_pbnbqguo�hkh[_c��hibku\Zxlky�^\mfy�h[sbfb

nZdlhjZfb�l_fi_jZf_glZ��h[sZy�Zdlb\ghklv�b�kf_ehklv�im]eb\hklv��Ih\ur_ggZy

Im]eb\hklv� h[e_]qZ_l� h[mq_gb_� hkh[_c� \� aZ^Zq_� ^\mklhjhgg_]h� ba[_]Zgby�

:evl_jgZlb\gu_� kljZl_]bb� j_Z]bjh\Zgby� \� kblmZpbyo� klj_kkZ� hij_^_eyxlky

dhf[bgZpb_c� hkgh\guo� nZdlhjh\� l_fi_jZf_glZ�� Hkh[b� ju[�� hleZ\eb\Z_fu_� ba

]jmiiu�dZd�[u�kemqZcguf�h[jZahf��\�^_ckl\bl_evghklb�hl[bjZxlky�\�khhl\_lkl\bb

k�hij_^_e_ggufb�k\hckl\Zfb�l_fi_jZf_glZ�

3. Mklhcqb\hklv�bg^b\b^mZevguo�jZaebqbc�ih�l_fi_jZf_glm�ih\urZ_lky�k�\hajZklhf�

ijbq_f�wlh�\�gZb[hevr_c�kl_i_gb�ijhy\ey_lky�\�klj_kkh\uo�kblmZpbyo�

4. Hkh[b�pboeZahf�^_fhgkljbjmxl�\ukhdmx�mklhcqb\hklv�bg^b\b^mZevguo�jZaebqbc

jZaguo� nhjf� jh^bl_evkdh]h� ih\_^_gby�� Hkh[_gghklb� jh^bl_evkdhc� aZ[hlu� ju[

k\yaZgu�k�bo�l_fi_jZf_glhf��OZjZdl_jbklbdZfb�l_fi_jZf_glZ��dhjj_ebjmxsbfb�k

\ukhdbf� mjh\g_f� h[_ki_q_gby� dhjfhf� b� g_dhlhjuo� ^jm]bo� nhjf� jh^bl_evkdhc

aZ[hlu�� y\eyxlky: h[sZy� kf_ehklv�� Z� lZd`_� Zdlb\ghklv�� jZkiheh`_gghklv� d

bkke_^h\Zl_evkdhfm�ih\_^_gbx�b�gbadZy�Z]j_kkb\ghklv��PboeZahfu�ij_^ihqblZxl

\� dZq_kl\_� iZjlg_jh\� ^ey� kiZjb\Zgby� hkh[_c� kh� koh^guf� l_fi_jZf_glhf� b

jZaf_jZfb� l_eZ�� G_j_kl� ijhbkoh^bl� lhevdh� m� l_o� iZj�� ^ey� dhlhjuo� oZjZdl_jgZ

ZkkhjlZlb\ghklv�ih�wlbf�ihdZaZl_eyf�

5. <� ijbjh^guo� mkeh\byo� hkh[b� ]eZaqZlhc� a_e_gmrdb� ^_fhgkljbjmxl� Z^Zilb\gu_

bg^b\b^mZevgu_� jZaebqby� ih\_^_gby�� k\yaZggu_� k� oZjZdl_jbklbdZfb� bo

l_fi_jZf_glZ�� Hkh[b�� oZjZdl_jbamxsb_ky� \ukhdbfb� ihdZaZl_eyfb� kf_ehklb

hlebqZxlky� gbadhc� klZcghc� l_g^_gpb_c� b� ij_^ihqblZxl� ]Ze_qgbdh\mx� hlf_ev�
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Hkh[b�� oZjZdl_jbamxsb_ky� \ukhdhc� im]eb\hklvx�� gZijhlb\�� [hevrmx� qZklv

\j_f_gb�ijh\h^yl�\�klZyo�b�ij_^ihqblZxl�aZjhkeb�pbklhabju�

6. JZaf_j� dhjfh\hc� iehsZ^b� b]jZ_l� \Z`gmx� jhev� \� nhjfbjh\Zgbb� dhgdmj_glguo

hlghr_gbc� \� ]jmiiZo� fheh^b� hk_ljh\uo� ijb� \ukhdhc� iehlghklb� ihkZ^db�

Ij_^iheZ]Z_lky��qlh�bkdmkkl\_ggh_�ih^jZsb\Zgb_�kha^Z_l�gZbemqrb_�mkeh\by�^ey

g_\ha[m^bfuo�hkh[_c��dhlhju_�\�lh�`_�\j_fy�y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d

`bagb�\�_kl_kl\_gghc�kj_^_��qlh�fh`_l�kgb`Zlv�wnn_dlb\ghklv�bkdmkkl\_ggh]h�\hk�

ijhba\h^kl\Z�hk_ljh\uo�

7. KjZ\gbl_evguc�h[ahj�nZdlhjh\�l_fi_jZf_glZ�m�jZaguo�]jmii�iha\hghqguo�\uy\be

agZqbl_evgh_�bo�koh^kl\h�f_`^m�\b^Zfb��IhdZaZgh��qlh�^\Z�klZ[bevguo�nZdlhjZ����

H[sZy�Zdlb\ghklv��bkke_^h\Zgb_�b�khpbZevgZy�l_g^_gpby��Z� lZd`_� ����im]eb\hklv�

kljZo� b� ba[_]Zgb_� jbkdZ� ijhy\eyxlky� m� ju[�� lZd� `_� dZd� b� ^jm]bo� ]jmii

iha\hghqguo�� Hkgh\gufb� wdheh]bq_kdbfb� ijbqbgZfb�� ih^^_j`b\Zxsbfb

khkms_kl\h\Zgb_� \� ihimeypbb� hkh[_c� k� jZaebqguf� l_fi_jZf_glhf� b

Zevl_jgZlb\gufb� kljZl_]byfb� ih\_^_gby�� y\eyxlky�� ���� dhfijhfbkku� f_`^m

\u]h^Zfb� b� aZljZlZfb� gZ� jZagu_�nhjfu� ih\_^_gby�� ���� bkihevah\Zgb_� hkh[yfb� k

jZaguf� l_fi_jZf_glhf� Zevl_jgZlb\guo�j_kmjkh\�b�f_kl�h[blZgby�b� ���� qZklhlgh�

aZ\bkbfuc�hl[hj�

10. HKGH<GU? J:;HLU, HIM;EBDH<:GGU? IH L?F? >BKK?JL:PBB

1. ;m^Z_\�K�<��	�K[bdbg�X�G�� ��������H[hjhgbl_evgu_�j_Zdpbb�fheh^b� k_\jx]b�gZ

ijb[eb`Zxsb_ky� h[t_dlu�� <� dg�� Fhjnheh]by�� wdheh]by� b� ih\_^_gb_� hk_ljh\uo

�j_^��>�K�IZ\eh\�	�X�G�K[bdbg��Fhkd\Z��GZmdZ��k����������

2. K[bdbg�X�G�� 	� ;m^Z_\�K�<�� ��������G_dhlhju_� Zki_dlu� nhjfbjh\Zgby� ibs_\uo

hlghr_gbc� \� ]jmiiZo� fheh^b� hk_ljh\uo� �Acipenseridae�� ijb� bkdmkkl\_gghf

kh^_j`Zgbb��<hijhku�bolbheh]bb, 31, 153-158.

3. ;m^Z_\� K�<�� 	� >a_j`bgkdbc� D�N�� �������� <ebygb_� fmlghklb� \h^u� gZ� we_f_glu

klZcgh]h� ih\_^_gby�Hemigrammus caudovittatus�� <� dg�� JZkij_^_e_gb_� b� ih\_^_gb_

ju[��F���BWFW@��k����������

4. Fhq_d�:�>���;m^Z_\�K�<����������Wlheh]hf_ljby�nhgh\uo�ijb[j_`guo�ju[�Q_jgh]h

fhjy��<hijhku�bolbheh]bb, 33, 258-263.



22

5. Budaev, S.V. (1994). Individual differences in the behaviour of guppy (Poecilia

reticulata): the "personality" approach. In: Ecological and Evolutionary Ethology of

Fishes, Abstr., 9th Biennial Conf. on the 15-19 May, Victoria, Canada, p.34.

6. Budaev, S.V. (1994). Alternative behaviour of individual European wrasses (Symphodus

ocellatus): boldness-related schooling tendency. In: Ecological and Evolutionary Ethology

of Fishes, Abstr., 9th Biennial Conf. on the 15-19 May, Victoria, Canada, p.35.

7. Budaev, S.V. (1994). Note on the random sequential sampling of individuals for

behavioural studies: evidence for "personality"-related drift. In: Ecological and

Evolutionary Ethology of Fishes, Abstr., 9th Biennial Conf. on the 15-19 May, Victoria,

Canada, p.35.

8. Budaev, S.V. (1995). "Personality" in the guppy (Poecilia reticulata). Abstr., XXIV

International Ethological Conference, 10-17 August, Honolulu, USA, p.99.

9. ;m^Z_\� K�<�� �������� (;35�� dhfivxl_jgZy� kbkl_fZ� ^ey� j_]bkljZpbb� ih\_^_gby

`b\hlguo��@mjgZe�\ukr_c�g_j\ghc�^_yl_evghklb. 45, 423-429.

10. ;m^Z_\� K�<�� �������� Bg^b\b^mZevgu_� jZaebqby� \� ih\_^_gbb� ju[�� ZgZeba

l_fi_jZf_glZ� b� Zevl_jgZlb\guo� kljZl_]bc�� <� dg�� "Ih\_^_gb_� ju[��� Lj�� <k_jhkk�

dhgn�������n_\jZey��Ju[bgkd��k����

11. Budaev, S.V. (1996). Does personality exist in animals? Abstr., ASAB Easter Meeting, 2-

3 April, Bolton, UK.

12. Budaev, S.V. (1996). The statistical analysis of behavioural latency measures. Abstr.,

ASAB Easter Meeting, 2-3 April, Bolton, UK.

13. ;m^Z_\�K�<�� ��������Bg^b\b^mZevgu_�jZaebqby�\�ih\_^_gbb�b�l_fi_jZf_gl_�ju[��<

dg�� I_j\uc� dhg]j_kk� bolbheh]h\� Jhkkbb�� :kljZoZgv�� K_gly[jv� ������ k�� ��������

Fhkd\Z��<GBJH�

14. Budaev, S.V. (1997). The dimensions of personality in animals: A comparative and

evolutionary framework. Abstr., ASAB Meeting "Biological Aspects of Learning", 1-4

July, St. Andrews, UK, p. 17.

15. Budaev, S.V. (1997). The dimensions of personality in animals: The comparative and

evolutionary framework. In: M. Taborsky & B. Taborsky (Eds.), Advances in Ethology.

Contributions to XXV International Ethological Conference, Vienna, Austria, 20-27

August 1997 (vol. 32, p. 90). Berlin: Blackwell Wissenschafts-Verlag.

16. Budaev, S. V. (1997). The statistical analysis of behavioural latency measures. ISCP

Newsletter, 14, No. 1, 1-4.



23

17. Budaev, S. V. (1997). Alternative styles in the European wrasse, Symphodus ocellatus:

boldness-related schooling tendency. Environmental Biology of Fishes, 49, 71-78.

18. Zworykina, S. V., Budaev, S.V. & Zworykin, D. D. (1997). Consistency of Skinner box

activity measures in the domestic rabbit (Oryctolagus cuniculus). International Journal of

Comparative Psychology, 10, 159-166.

19. Budaev, S. V. (1997). "Personality" in the guppy (Poecilia reticulata): A correlational

study of exploratory behavior and social tendency. Journal of Comparative Psychology,

111, 399-411.

20. Budaev, S. V. & Zhuikov, A. Y. (1998). Avoidance learning and "personality" in the

guppy Poecilia reticulata. Journal of Comparative Psychology, 112, 92-94.

21. Budaev, S. V. & Zworykin, D. D. (1998). Difference in shoaling behaviour between

ocellated (Symphodus ocellatus) and long-striped (S. tinca) wrasses and its relation to

other behavioural patterns. Marine and Freshwater Behaviour and Physiology, 31, 115-

121.

22. Zworykin, D. D., Budaev, S.V. & Mochek, A. D. (1998). Alternative tactics of male

compensatory behaviour during parental care in Cichlasoma octofasciatum. Marine and

Freshwater Behaviour and Physiology, 31, 185-191.

23. Budaev, S.V. (1998). How many dimensions are needed to describe temperament in

animals: A factor reanalysis of two data sets. International Journal of Comparative

Psychology, 11, 17-29.

24. Budaev, S. V. & Gosling, S. (1999). Individual differences in behavior. In: S. Sridhara

(Ed.), Advances in Ethology. Contributions to XXVI International Ethological Conference,

Bangalore, India, 2-9 August 1999 (vol. 34, p. 73-78). Berlin: Blackwell Wissenschafts-

Verlag.

25. Budaev, S. V. (1999). An adaptive analysis of human Big Five personality factors In: S.

Sridhara (Ed.), Advances in Ethology. Contributions to XXVI International Ethological

Conference, Bangalore, India, 2-9 August 1999 (vol. 34, p. 74). Berlin: Blackwell

Wissenschafts-Verlag.

26. Budaev, S. V. (1999). Sex differences in the Big Five personality factors: Testing an

evolutionary hypothesis. Personality and Individual Differences, 26, 801-813.

27. Budaev, S.V., Zworykin, D.D. & Mochek, A.D. (1999). Individual differences in parental

care and behavioural profile in the convict cichlid: A correlation study. Animal Behaviour,

58, 195-202.



24

28. Budaev, S.V., Zworykin, D.D. & Mochek, A.D. (1999). Consistency of individual

differences in behaviour of the lion-headed cichlid, Steatocranus casuarius. Behavioural

Processes, 48, 49-55.

29. Zworykin, D.D., Budaev, S.V. & Mochek, A.D. (2000). Does parental fin digging improve

feeding opportunities for offspring in the convict cichlid? Environmental Biology of

Fishes, 57, 443-449.

30. Budaev, S.V. (2000). Measuring animal temperament. In: L.P.J.J. Noldus (Ed.),

Measuring behavior 2000: Proceedings of the 3rd International conference on methods

and techniques in behavioral research. Nijmegen, The Netherlands, 15-18 August 2000 (p.

26-27). Wageningen: Noldus Information Technology b.v.

31. Zworykin, D. D. & Budaev, S. V. (in press). Parental brood provisioning as a component

of parental care in neotropical cichlid fishes (Perciformes: Cichlidae). Journal of

Ichthyology.

32. Budaev, S.V. (in press). The dimensions of personality in humans and other animals: a

comparative and evolutionary perspective. Psychonomic Bulletin and Review.

11. J:AJ:;HL:GGH? IJH=J:FFGH? H;?KI?Q?GB?4

1. Budaev, S.V. (1991–1993). EXPR:�Dhfivxl_jgZy�kbkl_fZ�^ey�j_]bkljZpbb�b�ZgZebaZ

ih\_^_gby�`b\hlguo� HK: DOS.

2. Budaev, S.V. (1997). PARANAL: hp_gdZ� hilbfZevgh]h� dhebq_kl\Z� nZdlhjh\� b

ikbohf_ljbq_kdhc�Z^_d\Zlghklb�\u[hjdb��HK: Windows 95/98/NT/2000.

3. Budaev, S.V. (1998). Power Calculator: ijh]jZffZ� ^ey� bgl_jZdlb\gh]h� \uqbke_gby

klZlbklbq_kdhc� fhsghklb� \� dhjj_eypbhgguo� bkke_^h\Zgbyo�� HK: Windows

95/98/NT/2000.

4. Budaev, S.V. (1998). FACTROT: dhkhm]hevgu_� b� hjlh]hgZevgu_� \jZs_gby

nZdlhjguo�hk_c� HK: Windows 95/98/NT/2000.

                                                          
4
�<k_�ijh]jZffu�fh]ml�[ulv�[_kieZlgh�ihemq_gu�m�Z\lhjZ�^bkk_jlZpbb��Bgklblml

ijh[e_f�wdheh]bb�b�w\hexpbb�bf��:�G��K_\_jph\Z�J:G��E_gbgkdbc�ij������Fhkd\Z�

��������Z^j_k�we_dljhgghc�ihqlu��budaev@irene.msk.ru


	Obshchaya kharakteristika raboty
	Metodologiya issledovaniya
	Materialy i metody
	Struktura temperamenta u ryb
	Stanovleniye temperamenta v ontogeneze
	Ekologicheskoye znacheniye temperamenta
	Rol individualnykh razlichii pri formirovanii pishchevykh otnoshenii
	Zaklyucheniye
	Vivody
	Osnovniye raboty, opublikovanniye po teme dissertatsii
	Razrabotannoye programmnoye obespecheniye

