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On February 20, 2015, international and local San Diego 
language experts will explore How Language Evolves as part of 
&$57$·V�FRQWLQXLQJ�KXPDQ�RULJLQV�V\PSRVLXP�VHULHV�

)UHH� DQG� RSHQ� WR� WKH� SXEOLF�� How Language Evolves will 
DGGUHVV�WKH�TXHVWLRQ�RI�KRZ�KXPDQ�ODQJXDJH�FDPH�WR�KDYH�WKH�
NLQG�RI�VWUXFWXUH�LW�KDV��IRFXVLQJ�RQ�WKUHH�VRXUFHV�RI�HYLGHQFH�

��:D\V� ODQJXDJHV� JHW� QHZ� VWUXFWXUH� QRW� SUHVHQW� LQ� WKH�
ODQJXDJH� RI� WKH� SUHYLRXV� JHQHUDWLRQ�V�� RI� VSHDNHUV� RU�
signers;
��:KDW�FRQWUDVWV�EHWZHHQ�QHZ�DQG�PDWXUH�ODQJXDJHV�UHYHDO�
DERXW�KRZ�ODQJXDJH�HYROYHV�
��1HXURVFLHQWLÀF� LQYHVWLJDWLRQV� RI� IXQFWLRQDO� VSHFLDOL]DWLRQ�
IRU�ODQJXDJH�LQ�WKH�KXPDQ�EUDLQ�DQG�LWV�GHSHQGHQFH�RQ�WKH�
OLQJXLVWLF� LQSXW� WKH� ODQJXDJH� OHDUQHU� JHWV� GXULQJ� FRJQLWLYH�
GHYHORSPHQW�

7KLV�&$57$�V\PSRVLXP�LV�PDGH�SRVVLEOH�E\�The G. Harold and 
Leila Y. Mathers Charitable Foundation.

Next CARTA Symposium 
Addresses Language 
Evolution

Symposium Details
�� )ULGD\��)HEUXDU\�����������������S�P���3DFLÀF

�� +RMHO�$XGLWRULXP��,QVWLWXWH�RI�WKH�$PHULFDV��8&�6DQ�'LHJR

�� )UHH�DQG�RSHQ�WR�WKH�SXEOLF��KRZHYHU�UHJLVWUDWLRQ�LV�
UHTXLUHG

�� /LYH�ZHEFDVW

�� )RU�PRUH�LQIRUPDWLRQ�RU�WR�UHJLVWHU��YLVLW���KWWS���FDUWD�
DQWKURSRJHQ\�RUJ�HYHQWV�KRZ�ODQJXDJH�HYROYHV

7KH�IDQWDVWLF�OLQHXS�RI�VSHDNHUV�LQFOXGHV�

HOW LANGUAGES GET NEW STRUCTURE
Language Evolution in the Lab: The Emergence of Design Features
6LPRQ�.LUE\��8QLYHUVLW\�RI�(GLQEXUJK
Contact Languages and Light Warlpiri
&DUPHO�2·6KDQQHVV\��8QLYHUVLW\�RI�0LFKLJDQ�
Rethinking Recapitulation: Sources of Structure in Nicaraguan Sign 
Language
$QQ�6HQJKDV��%DUQDUG�&ROOHJH�

CONTRASTS BETWEEN NEW AND MATURE LANGUAGES
Co-Emergence of Meaning and Structure in a New Language
0DUN�$URQRII��6WRQ\�%URRN�8QLYHUVLW\
Combinatoriality within the Word:  Sign Language Evidence
'DYLG�3HUOPXWWHU��8&�6DQ�'LHJR����
What Can You Say without Syntax?
5D\�-DFNHQGRII��7XIWV�8QLYHUVLW\��������

LANGUAGE IN THE BRAIN                                                               
Specialization for Language in the Human Brain
(YHOLQD�)HGRUHQNR��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO
How the Environment Shapes Language in the Brain
5DFKHO�0D\EHUU\��8&�6DQ�'LHJR
Neuroscience of Speech Perception and Speech Production
(GZDUG�&KDQJ��8&�6DQ�)UDQFLVFR
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5HÁHFWLRQV�)URP�7DQ]DQLD��������$QWKURSRJHQ\�)LHOG�&RXUVH

)RU� WKUHH� ZHHNV� VSDQQLQJ� ODWH� $XJXVW� WR� HDUO\� 6HSWHPEHU�� VL[�
$QWKURSRJHQ\�6SHFLDOL]DWLRQ�VWXGHQWV�HPEDUNHG�RQ�D�RQFH�LQ�D�OLIHWLPH�
OHDUQLQJ�H[SHULHQFH�LQ�(WKLRSLD�DQG�7DQ]DQLD�DV�SDUWLFLSDQWV�LQ�WKH������
$QWKURSRJHQ\�)LHOG�&RXUVH��RQO\�DYDLODEOH�WR�6SHFLDOL]DWLRQ�VWXGHQWV������
/HG�E\�'U��3DVFDO�*DJQHX[��Associate Director, CARTA��DQG�'U��)LRQD�
6WHZDUW� �SUHVLGHQW�� $QWKURSRJHQ\� 5HVHDUFK� *URXS��� WKH� VWXGHQWV�
WUDYHOOHG�WR�(DVW�$IULFD�WR�H[SORUH�KXPDQ�RULJLQV�UHVHDUFK�LQ�SHUVRQ��LQ�
WKH�ÀHOG��DQG�ZLWK�H[SHUWV�RQ�KXPDQ�HYROXWLRQ���

7KH�ÀHOG�WRXU�EHJDQ�DW� WKH�1DWLRQDO�0XVHXP�LQ�$GGLV�$EDED��(WKLRSLD�
ZKHUH�&$57$�PHPEHU�'U��%HUKDQH�$VIDZ��GLUHFWRU��5LIW�9DOOH\�5HVHDUFK�
6HUYLFH��SUHVHQWHG�LPSRUWDQW�(WKLRSLDQ�KRPLQLQ�IRVVLOV�VSDQQLQJ�RYHU���
PLOOLRQ�\HDUV��LQFOXGLQJ�WKH�RULJLQDO�$UGL��A. ramidus���/XF\��A. afarensis���
%RGR�VNXOO��H. heidelbergensis���DQG�WKH�ROGHVW�FRPSOHWH�PRGHUQ�KXPDQ�
FUDQLXP� �+HUWR� PDQ��� � &$57$� PHPEHU� 'U�� *HQ� 6XZD� DQG� KLV� WHDP�
VKRZHG� WKH� JURXS� D� FROOHFWLRQ� RI� VWRQH� WRROV�� LQFOXGLQJ� VRPH� RYHU� D�
PLOOLRQ�\HDUV�ROG�

,Q� 7DQ]DQLD�� VWXGHQWV� YLVLWHG� 1JRURQJRUR� &UDWHU� DQG� WKH� QHDUE\�
6HUHQJHWL�� HFRV\VWHPV� ZLWK� ZLOGOLIH� GHQVLWLHV� HDUO\� PDQ� ZRXOG� KDYH�
HQFRXQWHUHG�GDLO\�� �7KLV�ZDV� IROORZHG�E\�D�VHVVLRQ� LQ�2OGXYDL�*RUJH��
7DQ]DQLD��ZKHUH�PDQ\�KRPLQLQ�IRVVLOV�DQG�DUWLIDFWV�DUH�IRXQG�\HDUO\�

)URP�WKHUH��WKH�JURXS�GURYH�WR�WKH�VKRUH�RI�/DNH�(\DVL�WR�YLVLW�WKH�+DG]D��
RQH�RI� WKH�UDUH� WUDGLWLRQDO� IRUDJLQJ�VRFLHWLHV�� �6WXGHQWV� LQWHUDFWHG�ZLWK�
WULEH�PHPEHUV�DQG�IROORZHG�WKHLU�GDLO\�DFWLYLWLHV�WR�OHDUQ�DERXW�WKHLU�ZD\�
RI�OLIH�WKURXJK�JDWKHULQJ�DQG�KXQWLQJ�DORQH�LQ�D�KDUVK�ODQGVFDSH���

/DVWO\�� WKH� VWXGHQWV� YLVLWHG� WZR� FKLPSDQ]HH� ÀHOG� VLWHV�� � WKH� IRUHVWHG�
*RPEH� 6WUHDP� 1DWLRQDO� 3DUN�� -DQH� *RRGDOO·V� UHVHDUFK� FHQWHU�� DQG�
,VVDK�9DOOH\�DW�8JDOOD��ZKHUH�FKLPSDQ]HHV�OLYH�LQ�ZRRGHG�VDYDQQDK�QRW�
XQOLNH�WKH�HFRV\VWHP�LQ�ZKLFK�$UGL�KDG�OLYHG�RYHU���PLOOLRQ�\HDUV�DJR�

7KH�IROORZLQJ�EULHI�UHÁHFWLRQV��ZULWWHQ�E\�WKH�VWXGHQWV��FDSWXUH�GLIIHUHQW�
DVSHFWV�RI�WKH�ÀHOG�FRXUVH�

2014 Anthropogeny Field Course participants, left to right:  Kiri Hagerman, Andrew Schork, Corinna Most, Stephen Johnston, Caroline Horton, Sequoyah Reynoso.

7KH�ÀHOG�FRXUVH�PDGH�VWRSV�DW�2OGXYDL��1JRURQJRUR��+DG]D�/DQG��*RPEH��
and Ugalla. Image: www.imagineafrica.com
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Models of Social Structure and Warfare
&RULQQD�0RVW� $QWKURSRORJ\

:KHQ� ZH� WDON� RI� HDUO\� KRPLQLG� HYROXWLRQ� RU� HDUO\�
KXPDQ� EHKDYLRU�� ZH� WHQG� WR� VSHDN� LQ� PRQROLWKLF�
WHUPV�� QR� GRXEW� IRU� WKH� VDNH� RI� VLPSOLFLW\�� � $Q�
H[FHOOHQW�H[DPSOH�RI�WKLV�KDSSHQLQJ�LV�LQ�GLVFXVVLRQV�
RI� WKH�RULJLQV�RI� ELSHGDOLVP� LQ�KRPLQLQV��ZKHUH� WKH�
HQYLURQPHQW� LQ� JHQHUDO�� DQG� FOLPDWLF� FKDQJHV� LQ�
SDUWLFXODU�� DUH� RIWHQ� SRLQWHG� WR� DV� FDWDO\VWV� IRU� WKH�
RULJLQ�RI�WKLV�IRUP�RI�ORFRPRWLRQ���7KH�DQWKURSRJHQ\�
ÀHOG� FRXUVH� PDGH� PH� UHDOL]H� WKDW� WR� FRQWLQXH�
WKLQNLQJ�LQ�VXFK�VLPSOLÀHG�WHUPV�LV�SUREDEO\�LQFRUUHFW�
DQG� GHÀQLWHO\� RYHU� VLPSOLVWLF�� ,W� VHHPV� OLNHO\� WKDW�
GLIIHUHQW� JURXSV� RI� FRQWHPSRUDQHRXV� KRPLQLGV�
were simultaneously occupying and exploiting a 
ZLGH� UDQJH�RI�GLIIHUHQW�HQYLURQPHQWDO�]RQHV�RQ� WKH�
$IULFDQ�ODQGVFDSH��MXVW�DV�PRGHUQ�FKLPSDQ]HHV�DUH�
WDNLQJ�DGYDQWDJH�RI�PXOWLSOH� UHVRXUFH� ]RQHV�ZLWKLQ�
WKHLU� WHUULWRU\� DQG� FRKDELWDWLQJ� ZLWK� RWKHU� SULPDWH�
VSHFLHV�� � ,I� WKH� HQYLURQPHQW� RI� WKH� 0LRFHQH� DQG�
3OLRFHQH³GHVSLWH� WKH� FOLPDWLF� FKDQJHV� WKDW� ZHUH�
RFFXUULQJ³H[KLELWHG� HYHQ� D� PRGHVW� GHJUHH� RI� WKH�
YDULDWLRQ�SUHVHQW�WRGD\��WKHQ�,�EHOLHYH�LW�LV�UHDVRQDEOH�
WR�H[SHFW�WKDW�RXU�DQFHVWRUV�ZHUH�SUREDEO\�H[SORLWLQJ�
PDQ\�GLIIHUHQW�UHVRXUFH�]RQHV�DW�D�WLPH�

Hominid Exploitation 
of Resource Zones

Kiri Hagerman, $QWKURSRORJ\

$ERYH�� � 6WXGHQWV� H[DPLQHG�
the original 4.4 million year old 
Ardipithecus ramidus fossils at the 
1DWLRQDO� 0XVHXP� LQ� $GGLV� $EDED��
Ethiopia.

/HIW�� � .LUL� OLVWHQV� LQWHQWO\� DV� 'U��
Berhane Asfaw describes a hand 
D[H� LQ� WKH� DUFKLYHV� RI� WKH� 1DWLRQDO�
Museum.

Corinna (left) and Andrew (right) shoot arrows. )DQQ\��D�FKLPSDQ]HH��DQG�KHU�GD\�ROG�LQIDQW�&RULQQD�H[DPLQHV�D�+DG]D�GZHOOLQJ�

7KH�VHFRQG�SDUW�RI�WKH�WULS�GHDOW�ZLWK�OLYLQJ�PRGHOV�RI�KXPDQ�HYROXWLRQ��WKH�+DG]D��PRGHUQ�KXQWHU�JDWKHUHUV�ZKRVH�OLIHVW\OH�LV�SUREDEO\�
WKH�FORVHVW�PRGHUQ�DSSUR[LPDWLRQ�RI�RXU�VSHFLHV·�SUHGRPLQDQW�ZD\�RI� OLIH� IRU�PRVW�RI� LWV�HYROXWLRQDU\�KLVWRU\��DQG�FKLPSDQ]HHV��RXU�
FORVHVW�OLYLQJ�UHODWLYHV��WRJHWKHU�ZLWK�ERQRERV����%RWK�UHSUHVHQW�PRGHOV�RI�VRFLDO�VWUXFWXUH�WKDW�DUH�PRUH�ÁXLG�WKDQ�ZH�DUH�XVHG�WR�LQ�RXU�
RZQ�FXOWXUHV��DOWKRXJK�RXU�OLIHVW\OHV�DUH�DOVR�PDUNHG�E\�ÁH[LEOH�DVVRFLDWLRQV�ZLWK�RWKHU�SHRSOH��RXU�IDPLOLHV��RXU�IULHQGV��RXU�FRZRUNHUV��
WKDW�VKLIW�ERWK�LQ�WKH�VKRUW��DQG�WKH�ORQJ�WHUP���&KLPSDQ]HHV�GLVSOD\�¶ÀVVLRQ�IXVLRQ·�VRFLDO�G\QDPLFV�ZKHUHE\�WKH�ODUJHU�FRPPXQLW\�VSOLWV�
RII�LQWR�VPDOOHU�JURXSV��ZKLFK�WHQG�WR�DJJUHJDWH�DW�QLJKW�DQG�WKHQ�VHSDUDWH�ZKHQ�IRUDJLQJ�GXULQJ�WKH�GD\���7KLV�DSSDUHQW�ODFN�RI�D�VWULFW�
VRFLDO�VWUXFWXUH�GRHVQ·W�WUDQVODWH�ZKHQ�LW�FRPHV�WR�LQWHU�FRPPXQLW\�UHODWLRQVKLSV���2Q�WKH�FRQWUDU\��FKLPSDQ]HHV�GLVSOD\�WKH�EHKDYLRUV�
WKDW�FRPH�FORVHVW�WR�ZKDW�FDQ�EH�FRQVLGHUHG�KXPDQ�OLNH�ZDUIDUH�DQG��LQ�IDFW��WKHVH�ZHUH�ÀUVW�ZLWQHVVHG�DW�*RPEH��RQH�RI�WKH�VLWHV�ZH�
YLVLWHG���+HUH��.DVHNHOD��WKH�SULPDU\�VWXG\�FRPPXQLW\�RI�FKLPSDQ]HHV��V\VWHPDWLFDOO\�H[WHUPLQDWHG�D�VSOLQWHU�JURXS�RYHU�WKH�FRXUVH�RI�
��\HDUV���7KH�¶ZDU�OLNH·�EHKDYLRU�²�VLQFH�ZLWQHVVHG�DW�RWKHU�FKLPSDQ]HH�VLWHV�DQG�UHFHQWO\�RIÀFLDOO\�FRQÀUPHG�DV�SDUW�RI�WKH�QDWXUDO�VXLWH�
RI�FKLPSDQ]HH�EHKDYLRUV�UDWKHU�WKDQ�D�SDWKRORJLFDO�UHVSRQVH�WR�KXPDQ�SUHVHQFH�²�LQFOXGHG�QRW�MXVW�EUXWDO�NLOOLQJV�RI�IRUHLJQ�PDOHV��EXW�
DOVR�ERUGHU�SDWUROV��NLGQDSSLQJ�RI�IHPDOHV��DQG�LQIDQWLFLGH�
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The Ecology of 
Human Evolution

$QGUHZ�6FKRUN� 
&RJQLWLYH�6FLHQFH

,Q�RXU�WKUHH�ZHHNV��ZH�VDZ�DW�
OHDVW� ÀYH� GLIIHUHQW� ODQGVFDSHV�
WKDW� YDULHG� ZLWK� UHVSHFW� WR�
WRSRORJ\��HOHYDWLRQ��YHJHWDWLRQ��
GHQVLW\�DQG�GLYHUVLW\�RI�DQLPDOV�
and plants, access to water, 
ULFKQHVV�RI�UHVRXUFHV��HWF���

+DYLQJ� VSHQW� KRXUV� FUDZOLQJ��
twisting, clawing and climbing 
WKURXJK� WKH� IRUHVWV� RI�*RPEH�
DQG� WKH� JDOOHU\� IRUHVWV� LQ�
8JDOOD�� ,� IHHO� FRPIRUWDEOH�
VWDWLQJ� WKDW� PRGHUQ� KXPDQV�
are not well adapted to forest 
OLIH�� � ,W� ZDV� LPSRVVLEOH� WR�
PRYH� ZLWK� WKH� HIÀFLHQF\� DQG�
VSHHG� RI� WKH� FKLPSDQ]HHV���
2XU�XSULJKW�SRVWXUH�PDNHV�IRU�
DZNZDUG� FRQWRUWLQJ� WKURXJK�
XQGHUEUXVK��RXU�KDLUOHVV�IUDJLOH�
VNLQ� FDWFKHV� DQG� WHDUV�� DQG�
our limbs are not well suited to 
WDNH� DGYDQWDJH� RI� WKH� YHUWLFDO�
GLPHQVLRQ��

7KH� ODVW� FRPPRQ� DQFHVWRU�
EHWZHHQ� KXPDQV� DQG�
FKLPSDQ]HHV� LV� WKRXJKW� WR�
EH� PRUSKRORJLFDOO\� PRUH�
FKLPSDQ]HH�OLNH� WKDQ� KXPDQ�
like, suggesting a continuity 
RI� WKLV� IRUHVW� QLFKH� IRU� WKH�
FKLPSDQ]HHV� EXW� QRW� WKH� ÀUVW�
KRPLQLQV���

$V� VXFK�� ,� OLNH� WKH� LGHD� WKDW�
HDUO\�KRPLQLQV�ZHUH�WKH�ORVHUV�
LQ� D� FRPSHWLWLRQ� IRU� VKULQNLQJ�
*RPEH�OLNH� IRUHVWV�VSDUNHG�E\�
LQFUHDVLQJ�GHVLFFDWLRQ���

)DFHG�ZLWK� WKH� FKRLFH� WR� ÀJKW�
RU� ÁHH�� WKHVH� ÀUVW� KRPLQLQV�
ÁHG� WR� WKH� PDUJLQV�� LQWR� WKH�
KDUVKHU�DQG�VSDUVHU�ZRRGODQG�
VDYDQQDKV�EHVW�UHSUHVHQWHG�LQ�
8JDOOD�

1JRURQJRUR�&UDWHU��HQFRPSDVVLQJ����WR����VTXDUH�PLOHV�����WR����VT�NP��DFURVV��LV�KRPH�WR�WKRXVDQGV�RI�ODUJH�PDPPDOV�

$QGUHZ�JHWV�DQ�XQH[SHFWHG�YLVLW�IURP�D�
FXULRXV�FKLPSDQ]HH�LQ�*RPEH��SHUKDSV�
UHHQDFWLQJ� WKH� KRPLQLQ�FKLPSDQ]HH�
´ÀJKW� RU� ÁHHµ� VFHQDULR� DV� GHVFULEHG�
DERYH�

<DHGD��RYHUORRNLQJ�/DNH�(\DVL�WR�WKH�ZHVW�

2OGXYDL�*RUJH�ZLWK�6HUHQJHWL�SODLQ�LQ�WKH�EDFNJURXQG�

*RPEH�6WUHDP�1DWLRQDO�3DUN�RQ�HDVWHUQ�VKRUH�RI�/DNH�7DQJDQLND�

,VVD�9DOOH\�LQ�8JDOOD�$UHD�RI�6RXWKHDVWHUQ�7DQ]DQLD��� � � � �������������,PDJHV�FRXUWHV\�RI�$��6FKRUN�

http://carta.anthropogeny.org/users/andrewschork


Niche Construction
6WHSKHQ�-RKQVWRQ� Neuroscience

7KH� &$57$� $QWKURSRJHQ\� )LHOG� &RXUVH� ZDV� DQ�
DPD]LQJ� H[SHULHQFH� WKDW� KDV� JUHDWO\� LPSDFWHG�P\�
XQGHUVWDQGLQJ� RI� KXPDQ� RULJLQV�� $V� D� ELRORJLFDO�
DQWKURSRORJLVW�� P\� SULPDU\� UHVHDUFK� LQWHUHVWV� DUH�
IRFXVHG� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� HYROXWLRQDU\�
VKLIWV� LQ� WKH� KXPDQ� EUDLQ� DQG� WKH� HPHUJHQFH� RI�
KXPDQ� FRJQLWLRQ�� +RZHYHU�� LW� ZDV� QRW� XQWLO� RXU�
H[SHULHQFHV� LQ� 7DQ]DQLD� WKDW� ,� WUXO\� DSSUHFLDWHG�
WKH� LPSRUWDQFH� RI� DGDSWDWLRQ� WR� WKH� HQYLURQPHQW�
LQ� WKH� HYROXWLRQ� RI� KXPDQ� FRJQLWLRQ� DQG� WKH� EUDLQ���
7KH� YDOXH� RI� FRJQLWLYH� DELOLW\� ZDV� PDGH� DSSDUHQW�
E\� REVHUYLQJ� WKH� FUHDWLYLW\� DQG� LQQRYDWLRQ� WKH�
+DG]D� HPSOR\� WR�PHHW� EDVLF� QHHGV� LQ� WKHLU� KDUVK�
HQYLURQPHQW�� � $QG� LQ� WKH� H[WUHPH�� WKH� HIIHFWV� RI�
KXPDQ� LQWUXVLRQ� DQG� GHIRUHVWDWLRQ� RI� WKH� UHJLRQV�
VXUURXQGLQJ�*RPEH�1DWLRQDO�3DUN�DUH�EULQJLQJ�UDSLG�
FKDQJHV� WR� WKH�HQYLURQPHQW��ZKLFK�DUH� LQÁXHQFLQJ�
WKH�VXUYLYDO� VWUDWHJLHV�RI�DIIHFWHG�FKLPSDQ]HH�DQG�
HYHQ�KXPDQ�FRPPXQLWLHV���,�ZLOO�FRQWLQXH�WR�UHÁHFW�
RQ� P\� H[SHULHQFHV� IURP� WKH� WULS� DV� ,� SRQGHU� WKH�
HYROXWLRQDU\� LPSOLFDWLRQV� RI� P\� UHVHDUFK� ÀQGLQJV��
DQG� WKH� SRVVLEOH� IRUFHV� EHKLQG� LPSRUWDQW� VKLIWV� LQ�
KXPDQ�QHXURDQDWRP\�DQG�FRJQLWLRQ�

(QYLURQPHQWDO�,QÁXHQFH�RQ�WKH�
Evolution of Human Cognition

Caroline Horton, $QWKURSRORJ\

+XPDQV� HYROYHG� LQ� HFRV\VWHPV� RI� HQYLURQPHQWDO� ÁXFWXDWLRQ� UDWKHU� WKDQ� D�
SDUWLFXODU�JHRJUDSKLF�QLFKH���:H�DGDSWHG�WR�YDULDELOLW\�LWVHOI�DQG�H[FHO�UHJDUGOHVV�
RI�QLFKH���7KLV�LPSDFW�RIWHQ�JRHV�XQQRWLFHG��URDGV�DFURVV�WKH�6HUHQJHWL��IDUPV�

WLOLQJ�DQ\�VZDWK�RI�IHUWLOH�ODQG��DQG�FOHDUHG�IRUHVWV�VWDUNO\�GHPDUN�DUWLÀFLDO�JHRJUDSKLF�ERXQGDULHV�DQG�KXPDQ�GHYHORSPHQWV���+XPDQV�
KDYH�D�SURIRXQG�FDSDFLW\�WR�PROG�WKHLU�HQYLURQPHQW�WR�PDWFK�WKHLU�QHHGV��DQG�LQ�GRLQJ�VR�FRQVWUXFW�WKHLU�RZQ�QLFKHV���:KHQ�LQ�RXU�IDPLO\�
WUHH�WKLV�FDSDFLW\�GHYHORSHG��KRZHYHU��UHPDLQV�XQFOHDU�

7HFKQRORJ\�DQG�WRRO�XVH�ZHUH�NH\�LQ�WKH�WUDQVLWLRQ�IURP�D�FKLPSDQ]HH�OLNH�OLIHVW\OH�LQ�IRUHVWV��VXFK�DV�*RPEH�DQG�8JDOOD��WR�PRGHUQ�
KXPDQ� VRFLHWLHV�� �+RZHYHU�� LW·V� HDV\� WR� VHH� KRZ� D� OLIHVW\OH� RI� KXQWLQJ� DQG� JDWKHULQJ�� DGDSWHG� WR� KLJKO\� YDULDEOH� HFRV\VWHPV�� HYHQ�
ZLWKRXW�WKH�XVH�RI�WRROV��VHUYHG�DV�D�VHPLQDO�HYHQW�LQ�KXPDQ�HYROXWLRQ���(DUO\�KRPLQLQV�EHJDQ�FRRNLQJ�WKHLU�IRRG��ZKLFK�LQ�WXUQ�DOORZHG�
IRU�D�UHGXFWLRQ�LQ�WRRWK�DQG�JXW�VL]H�LQ�IDYRU�RI�DQ�RYHU�HPEHOOLVKHG�EUDLQ��+RZHYHU��WKH�DGDSWDWLRQ�RI�HDUO\�KXPDQV�WR�KLJKO\�YDULDEOH�
HFRV\VWHPV�LV�VWLOO�D�IDU�FU\�IURP�WKH�SURIRXQG�QLFKH�FRQVWUXFWLRQ�RI�LQGXVWULDOL]HG�PDQ�

7KH�+DG]D��DV�SUH�SDVWRUDOLVW�SHRSOHV��OLH�RQ�WKH�ERUGHU�RI�DFWLYH�QLFKH�FRQVWUXFWLRQ�DQG�SDVVLYH�SDUWLFLSDWLRQ�LQ�WKH�HFRV\VWHP���'LHWDU\�
QHHGV�DUH�SULPDULO\�PHW�WKURXJK�VHDVRQDOO\�DYDLODEOH�IRRGV�ZLWK�OLWWOH�SODQQLQJ�IRU�WLPHV�RI�VFDUFLW\���0LQRU�LQWHQWLRQDO�QLFKH�PRGLÀFDWLRQV�
DUH�SUHVHQW�WR�HDVH�UHVRXUFH�FROOHFWLRQ³EHHKLYHV�DQG�WXEHU�VLWHV�DUH�VXVWDLQDEO\�KDUYHVWHG��EDREDE�DFW�DV�ZDWHU�FLVWHUQV³KRZHYHU��
RWKHU�SDVVLYHO\�VHZQ�IRRGVWXIIV�DORQJ�IRRWSDWKV�RU�SRSXODU�HQFDPSPHQWV�KDUGO\�UHSUHVHQW�LQWHQWLRQDO�QLFKH�FRQVWUXFWLRQ���&KLPSDQ]HHV��
ELUGV��DQG�RWKHU�DQLPDOV�VLPLODUO\�EHQHÀW�IURP�SDVVLYH�QLFKH�FRQVWUXFWLRQ��7KH�GLIIHUHQFH�LV�LQWHQW���6HGHQWDU\�DJULFXOWXUH�LV�DQ�REYLRXV�
GHPRQVWUDWLRQ�WKDW�KXPDQV�ORQJ�DJR�PDVWHUHG���+XPDQV�XWLOL]H�WKLV�FDSDFLW\�WR�UHOD[�HYROXWLRQDU\�SUHVVXUH�DQG�IXHO�RXU�RZQ�H[SDQVLRQ�
ZLWK�PDVVLYH�LPSDFW�RQ�JOREDO�HFRV\VWHPV���:H�H[WHUQDOL]H�DGDSWLYH�VWUXFWXUHV�RXWVLGH�RXU�RZQ�ELRORJ\��LQVWHDG�RI�VSHFLDWLQJ�LQWR�ORFDO�
QLFKHV����%\�DGDSWLQJ�WKH�QLFKH�WR�XV��ZH�H[HUW�VRPH�FRQWURO�RYHU�RXU�RZQ�HYROXWLRQ�

/HIW�� �$IWHU�D� OHVVRQ�RQ�KXQWHU�JDWKHU�
technology, Caroline whittles an arrow 
VKDIW�VWDELOL]HG�ZLWK�KHU�WRHV�

%HORZ���2Q�WKH�ZD\�WR�*RPEH�6WUHDP�
1DWLRQDO� 3DUN� YLD� ERDW�� KXPDQ�
impact, especially deforestation of the 
surrounding hills,  is readily apparent.

Examples of increasing niche construction (clockwise from top): 

3DVVLYH�VHHG�GLVSHUVDO�E\�D�UHG�WDLOHG�PRQNH\�

$FWLYH�DOWHUDWLRQ�E\�FKLPSDQ]HHV� OHDGV� WR� LQFLGHQWDO� IXWXUH�QHVW�XVH��6WHYHQ�SRVLQJ�
next to the nest).

$�SULPLWLYH�EHH�KLYH��ZLWK�D�URFN�WR�OLPLW�DFFHVV�E\�DQLPDOV��DV�D�IRRG�VWRUH�

)XOO�QLFKH�GHYHORSPHQW�

*OREDO�QLFKH�FRQVWUXFWLRQV��,PDJH���(DUWK�DW�1LJKW��1DVD��
KWWS���DSRG�QDVD�JRY�DSRG�DS�������KWPO��

http://carta.anthropogeny.org/users/sjohnston
http://apod.nasa.gov/apod/ap001127.html
http://apod.nasa.gov/apod/ap001127.html
http://carta.anthropogeny.org/users/cfhorton


Davidson, I.�0DUNV� RQ� DQ� DQFLHQW� VKHOO� OHDG� WR� D�
UH�WKLQN�RI�KXPDQ�KLVWRU\��7KH�&RQYHUVDWLRQ��������
'HF������5HWULHYHG�IURP��KWWSV���WKHFRQYHUVDWLRQ�FRP
6FUDWFK� PDUNV� ZHUH� UHFHQWO\� GLVFRYHUHG� RQ� D�
PXVVHO�VKHOO�IURP�-DYD�IRXQG�PRUH�WKDQ�D�KXQGUHG�
\HDUV�DJR���7KH�VKHOO�KDG�WKUHH�JURXSV�RI�VFUDWFKHV��
RQH� RI� WKHP� LQ� WKH� IRUP� RI� D� FDUHIXOO\� PDGH� ]LJ�

]DJ���,I�LW�ZDV�UHDOO\�FRQWHPSRUDU\�ZLWK�WKH�Homo erectus remains 
IURP�WKH�VLWH��LW�PD\�LQGLFDWH�WKH�KRPLQLQ�ZDV�PDNLQJ�SDWWHUQHG��
FRQYHQWLRQDO�PDUNV��7KHUH�PD\�EH�PRUH�VXFK�ÀQGV�KLGGHQ�LQ�ROG�
FROOHFWLRQV�

Ayala, F.J.�+XPDQ�HYROXWLRQ��:KHQFH�DQG�ZKLWKHU"�
,Q�� 7KRPSVRQ�� 5�3���:DOVK�� '��� HGV��(YROXWLRQDU\�
Biology: Conceptual, Ethical, and Religious Issues��
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���������²
���
0DQNLQG� KDV� HYROYHG� IURP� VSHFLHV� WKDW� ZHUH�
QRW� KXPDQ�� � 2XU� FORVHVW� OLYLQJ� UHODWLYHV� DUH� WKH�
FKLPSDQ]HHV�� (UHFW� SRVWXUH� DQG� D� ODUJH� EUDLQ�

DUH� WZR� GLVWLQFWLYH� KXPDQ� DQDWRPLFDO� WUDLWV�� � %XW�� KXPDQV� DUH�
QRWDEO\� GLIIHUHQW� LQ� WKHLU� EHKDYLRUDO� WUDLWV��ZKLFK� LQFOXGH� H[DOWHG�
LQWHOOLJHQFH�� VHOI�DZDUHQHVV� DQG� GHDWK� DZDUHQHVV�� V\PEROLF�
ODQJXDJH�� WHFKQRORJ\�� VFLHQFH�� OLWHUDWXUH� DQG� DUW�� HWKLFV� DQG�
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IRU�H[SHUWV� IURP�YDVWO\�GLIIHUHQW�ÀHOGV� WR�VKDUH�NQRZOHGJH�DQG�ZRUN� WRJHWKHU� WR�VSDUN�QHZ�UHVHDUFK�� �7KH� IROORZLQJ� LV�D�VHOHFWLRQ�RI�
SXEOLFDWLRQV�LQVSLUHG�E\�LQWHUDFWLRQV�DPRQJVW�&$57$�PHPEHUV��in bold��DQG�IDFLOLWDWHG�E\�&$57$���&RPSOHWH�OLVW�DW�WKH�&$57$�ZHEVLWH��

Cela-Conde, C.J., Ayala, F.J.� %UDLQ� NH\V� LQ�
WKH� DSSUHFLDWLRQ� RI� EHDXW\�� D� WDOH� RI� WZR� ZRUOGV��
5HQGLFRQWL�/LQFHL�����������������²����
7ZR�ZRUOGV��D�PHWDSKRU�IRU�WKH�EDUULHUV�EHWZHHQ�WKH�
VXEMHFWLYH�DSSUHFLDWLRQ�RI�EHDXW\�DQG�WKH�REMHFWLYH�
DQDO\VLV�RI�EUDLQ�DFWLYLW\���$HVWKHWLF�SHUFHSWLRQ�PD\�
QRW�KDYH�HYROYHG�EHFDXVH�RI�LWV�DGDSWLYH�DGYDQWDJH��

EXW�EHQHÀWV�IURP�HYROYHG�FRJQLWLYH�FKDUDFWHULVWLFV���2QFH�HYROYHG��
WKH� FDSDFLW\� IRU� EHDXW\� DSSUHFLDWLRQ� DGGV� DGDSWLYH� DGYDQWDJHV��
$HVWKHWLF� SHUFHSWLRQ� DFWLYDWHV� EUDLQ� UHJLRQV� OLQNHG� WR� H[HFXWLYH�
IXQFWLRQV�

$XWUH\�� 0�0��� 5HDPHU�� /�$��� 0DUHQR�� 0�&���
Sherwood, C.C.�� +HUQGRQ�� -�*��� Preuss, T���
6FKDSLUR��6�-���Hopkins, W.D��$JH�UHODWHG�HIIHFWV�
LQ� WKH� QHRFRUWLFDO� RUJDQL]DWLRQ� RI� FKLPSDQ]HHV��
*UD\� DQG�ZKLWH�PDWWHU� YROXPH�� FRUWLFDO� WKLFNQHVV��
DQG�J\ULÀFDWLRQ��1HXURLPDJH�����������&���²���
+XPDQV� H[KLELW� PRUH� PDUNHG� GHFOLQHV� LQ� EUDLQ�

VWUXFWXUH� EHJLQQLQJ� LQ� PLGGOH� DJH� WKDQ� GR� RWKHU� SULPDWHV� WKDW�
KDYH�EHHQ�VWXGLHG��DOWKRXJK�GDWD�IRU�ROG�FKLPSDQ]HHV�KDYH�EHHQ�
OLPLWHG�� � 7KH� SUHVHQW� VWXG\� LQFOXGHG� ��� ROG� FKLPSDQ]HHV� �����
\HDUV��� DQG� LQGLFDWHV� WKH\� H[SHULHQFH� RQO\� PRGHVW� DJH�UHODWHG�
GHFOLQH���7KLV�KLJKOLJKWV�WKH�XQXVXDO�OLIH�KLVWRU\�RI�KXPDQV��ZLWK�DQ�
H[WHQGHG�SHULRG�RI�ODWH�DGXOWKRRG�

Inter-Species Competition
6HTXR\DK�5H\QRVR� Neuroscience

,Q�WKH�SDVW��KRPLQLQV�ZRXOG�VKDUH�ODQGVFDSHV�OLNH�1JRURQJRUR�&UDWHU�ZLWK�IRUPLGDEOH�SUHGDWRUV�OLNH�OLRQV�DQG�K\HQDV���,�FRXOG�VHH�KRZ�
WKH�SUHVHQFH�RI�WKHVH�VWURQJHU��IDVWHU�FRPSHWLWRUV�ZRXOG�SUHVVXUH�KRPLQLQV�LQWR�D�FRJQLWLYH�QLFKH�LQ�RUGHU�WR�VXUYLYH���:LWKRXW�WHFKQRORJ\��
KRPLQLQV�ZRXOG�KDYH�OLWWOH�FKDQFH�WR�GHIHQG�DJDLQVW�WKH�VDYDJH�PLJKW�RI�D�OLRQ���7KH�FKLPSDQ]HHV�DW�*RPEH�KDG�WDNHQ�DQ�LQWHUPHGLDWH�
URXWH��SRVVHVVLQJ�ERWK�VWUHQJWK�DQG�LQWHOOLJHQFH���'HVSLWH�WKHLU�GLPLQXWLYH�VWDWXUH��WKH�FKLPSV�FRXOG�OHW�ORRVH�VXGGHQ��GLVRULHQWLQJ�VFUHDPV�
WKDW�OHIW�\RX�IHHOLQJ�WLQ\�DQG�LQFRQVHTXHQWLDO���2QH�PRPHQW�WKH�WURRS�ZRXOG�VLW�VHUHQHO\�ZKLOH�DQ�LQIDQW�QXUVHG��WKH�QH[W��D�SLORHUHFW�DOSKD�
ZRXOG�WUDQVIRUP�WKH�WUDQTXLOLW\�LQWR�FKDRV�

$�VKDUHG�HFRORJLFDO�ODQGVFDSH�ZLWK�SUHGDWRUV�DQG�FRPSHWLWRUV��OLRQV��DERYH�OHIW���
K\HQDV��DERYH�ULJKW��

)LQGLQJ� HOXVLYH� VDYDQQDK� FKLPSDQ]HHV�
in Ugalla:  Sequoyah (foreground and 
OHIW��DQG�3DVFDO�H[DPLQH�IRRWDJH�IURP�D�
camera trap.  Interestingly, the footage 
was recorded less than ten minutes 
EHIRUH�WKH�WHDP�DUULYHG�
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Hublin, J.J.��1HXEDXHU��6���*XQ]��3��%UDLQ�RQWRJHQ\�
DQG� OLIH� KLVWRU\� LQ� 3OHLVWRFHQH� KRPLQLQV�� 3KLORV 
7UDQV�5�6RF�/RQG�%�%LRO�6FL������������������
7KH�HYROXWLRQ�RI�D�YHU\�ODUJH�EUDLQ�LV�FULWLFDO�WR�WKH�
KXPDQ� DGDSWLYH� QLFKH�� � 2YHU� WKH� SDVW� �� PLOOLRQ�
\HDUV�� LW� KDV� UHTXLUHG� LPSRUWDQW� DGMXVWPHQWV�� LQ�
SDUWLFXODU� FRQFHUQLQJ� RXU� GLHW� DQG� WKH� ZD\� ZH�
JURZ�XS���0RGHUQ�KXPDQV�DUH�FKDUDFWHUL]HG�E\�DQ�

H[WHQGHG�JURZWK�SHULRG�DQG�GHOD\HG�EUDLQ�PDWXUDWLRQ���+RZHYHU��
3OHLVWRFHQH� KRPLQLQV� GLVSOD\HG� YDULHG� GHYHORSPHQWDO� SDWWHUQV�
DQG�RQH�FDQQRW�VLPSO\�FRQWUDVW�DQ�DSH�PRGHO�WR�D�KXPDQ�PRGHO��
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Lieberman, P��� 0F&DUWK\�� 5�&�� 7KH� (YROXWLRQ� RI�
6SHHFK�DQG�/DQJXDJH�� ,Q��+HQNH��:���Tattersall, 
I.�� HGV��+DQGERRN� RI� 3DOHRDQWKURSRORJ\�� �QG� HG��
%HUOLQ��6SULQJHU�9HUODJ�������
6SHHFK� PDNHV� FRPSOH[� ODQJXDJH� SRVVLEOH�� 7KH�
XQLTXH�KXPDQ�WRQJXH�DOORZV�XV�WR�SURGXFH�VRXQGV�
WKDW�HQKDQFH�WKH�LQWHOOLJLELOLW\�RI�VSHHFK�DW�WKH�FRVW�
RI� LQFUHDVLQJ� WKH� ULVN� RI� FKRNLQJ� RQ� IRRG�� 1HZ�

DQDO\VHV�RI� IRVVLO� UHPDLQV�VKRZ�WKDW� WKH�KXPDQ�WRQJXH�HYROYHG�
ZHOO� DIWHU� EUDLQV� FDSDEOH� RI� ODQJXDJH�� FRJQLWLRQ� DQG� ÀQH�PRWRU�
FRQWURO���1HDQGHUWKDOV�WDONHG��WKRXJK�QRW�DV�FOHDUO\�DV�IXOO\�PRGHUQ�
KXPDQV�

.HHQH\�� -�*��� 'DYLV�� -�0��� 6LHJHQWKDOHU�� -��� 3RVW��
0�'��� 1LHOVHQ�� %�6���Hopkins, W.D., Sikela, J.M. 
'8)����� SURWHLQ� GRPDLQV� GULYH� SUROLIHUDWLRQ� LQ�
KXPDQ� QHXUDO� VWHP� FHOOV� DQG� DUH� DVVRFLDWHG�ZLWK�
LQFUHDVHG� FRUWLFDO� YROXPH� LQ� DQWKURSRLG� SULPDWHV��
Brain Struct Funct.�������,Q�3UHVV�
*HQRPH� VHTXHQFHV� HQFRGLQJ� '8)����� SURWHLQ�

GRPDLQV� KDYH� XQGHUJRQH� WKH� JUHDWHVW� KXPDQ� OLQHDJH�VSHFLÀF�
FRS\� QXPEHU� H[SDQVLRQ� RI� DQ\� SURWHLQ� FRGLQJ� VHTXHQFH� LQ� WKH�
JHQRPH�� � 8VLQJ� PXOWLSOH� FRPSOHPHQWDU\� DSSURDFKHV� WR� JDLQ�
LQVLJKW�LQWR�'8)�����IXQFWLRQ��ZH�SURYLGH�WKH�VWURQJHVW�HYLGHQFH�
VR� IDU� UHSRUWHG� LPSOLFDWLQJ� '8)����� GRVDJH� LQ� DQWKURSRLG� DQG�
KXPDQ�EUDLQ�H[SDQVLRQ�WKURXJK�PHFKDQLVPV�LQYROYLQJ�LQFUHDVLQJ�
QHXUDO�VWHP�FHOO�SUROLIHUDWLRQ�

.LP��3�6���0F4XHHQ��-�6���&R[ZRUWK��-�(���Hawkes, 
K.�*UDQGPRWKHULQJ�GULYHV�WKH�HYROXWLRQ�RI�ORQJHYLW\�
LQ�D�SUREDELOLVWLF�PRGHO��J Theor Biol��������������²
���
+XPDQV� FDQ� OLYH� PXFK� ORQJHU� WKDQ� JUHDW� DSHV�
FDQ�� DOWKRXJK� IHPDOH� IHUWLOLW\� HQGV� QHDU� WKH� VDPH�
DJH� LQ� XV� DQG� WKHP�� RXU� FORVHVW� OLYLQJ� FRXVLQV��

7KH� *UDQGPRWKHU� +\SRWKHVLV� SURSRVHV� WKH� KXPDQ� GLIIHUHQFH�
UHVXOWHG� IURP� JUDQGPRWKHU� HIIHFWV�� � +HUH� ZH� VLPXODWH� WKDW�
K\SRWKHVLV�PDWKHPDWLFDOO\���$V�SURSRVHG��DQ�DQFHVWUDO�JUHDW�DSH�
OLNH�OLIH�KLVWRU\�HYROYHV�WR�EHFRPH�KXPDQ�OLNH�GXH�RQO\�WR�KHOSIXO�
JUDQGPRWKHULQJ�

*LQWLV��+���van Schaik, C., and Boehm, C�� =RRQ�
3ROLWLNRQ�� 7KH� (YROXWLRQDU\� 2ULJLQV� RI� +XPDQ�
3ROLWLFDO�6\VWHPV��Current Anthropology�������� ,Q�
3UHVV�
7KH� GHYHORSPHQW� RI� OHWKDO� ZHDSRQV� E\� HDUO\�
KXPDQV� XQGHUPLQHG� DXWKRULW\� EDVHG� RQ� SK\VLFDO�
SURZHVV� DQG� JDYH� DQ� HYROXWLRQDU\� DGYDQWDJH� WR�

LQGLYLGXDOV� ZLWK� H[SHUW� FRPPXQLFDWLYH� DQG� SHUVXDVLYH� VNLOOV��
DGGLQJ�WR�WKH�KXPDQ�JHQRPH�D�XQLTXH�SROLWLFDO�GLPHQVLRQ���Homo 
sapiens�EHFDPH�� LQ�WKH�ZRUGV�$ULVWRWOH·V�1LFRPDFKHDQ�(WKLFV��D�
]RRQ�SROLWLNRQ�

Harris, C.R.��3URXYRVW��&��-HDORXV\�LQ�GRJV��3/R6�
2QH�������������H������
:KDW�LV�WKH�RULJLQ�RI�KXPDQ�MHDORXV\"�6RPH�KDYH�
DUJXHG�LW�LV�D�VRFLDO�FRQVWUXFWLRQ�WKDW�GHSHQGV�XSRQ�
FRJQLWLRQV�DERXW�WKH�VHOI���&RQWUDU\�WR�WKLV�YLHZ��ZH�
IRXQG�WKDW�GRJV�GLVSOD\HG�MHDORXV�EHKDYLRUV�ZKHQ�
WKH\� H[SHULHQFHG� D� WKUHDW� WR� DQ� LPSRUWDQW� VRFLDO�

ERQG���7KLV�VXJJHVWV�WKDW�MHDORXV\�PD\�EH�DQ�HPRWLRQ�WKDW�HYROYHG�
LQ�PRUH� WKDQ� RQH� VSHFLHV� LQ� RUGHU� WR� SURWHFW� UHODWLRQVKLSV� IURP�
LQWHUORSHUV�

Erwin, J.A.�� 0DUFKHWWR�� 0�&��� Gage, F.H.� 0RELOH�
'1$� HOHPHQWV� LQ� WKH� JHQHUDWLRQ� RI� GLYHUVLW\� DQG�
FRPSOH[LW\� LQ� WKH� EUDLQ��1DW� 5HY� 1HXURVFL�� ������
���������²����
0RELOH�HOHPHQWV�DUH�'1$�VHTXHQFHV� WKDW� FKDQJH�
WKHLU�SRVLWLRQ�ZLWKLQ�WKH�JHQRPH�DQG�VKDSH�JHQRPH�
HYROXWLRQ���7KHLU�UDWHV�RI�PRYHPHQW�GLIIHU�LQ�KXPDQ�

DQG�QRQ�KXPDQ�SULPDWHV��ZKLFK�PD\�KDYH�UHVXOWHG�LQ�OHVV�KXPDQ�
GLYHUVLW\���$OVR��PRELOH�HOHPHQWV�PRYH�GXULQJ�EUDLQ�GHYHORSPHQW��
WKHUHE\�FUHDWLQJ�JHQRPLF�GLYHUVLW\�EHWZHHQ�QHXURQV����0LVUHJXODWHG�
PRELOH�HOHPHQWV�PD\�FRQWULEXWH�WR�QHXURORJLFDO�GLVRUGHUV�

Finch, C.E.�� $XVWDG�� 6�1�� &RPPHQWDU\�� LV�
$O]KHLPHU·V� GLVHDVH� XQLTXHO\� KXPDQ"� 1HXURELRO�
Aging��������,Q�3UHVV�
$O]KHLPHU·V� GLVHDVH� PD\� EH� XQLTXH� WR� KXPDQV��
Careful studies of brains from aging great apes 
VKRZ�WKDW�QRQH�RI�WKH�ROGHVW�EUDLQV�H[DPLQHG�VKRZ�
WKH�GHYDVWDWLQJ�ORVV�RI�QHXURQV�RU�RWKHU�FKDQJHV�RI�

$O]KHLPHU·V�GLVHDVH���:KLOH�KXPDQV�HYROYHG�WKH�ORQJHVW�OLIHVSDQ�
RI�DQ\�SULPDWH��WKLV�EHQHÀW�WUDYHOV�ZLWK�WKH�EDG�EDJJDJH�RI�D�QHZ�
GLVHDVH�RI�DJLQJ�WKDW�PD\�DIÁLFW�����RI�XV�ZKR�FKDQFH�WR�UHDFK�
DJH����

Hinde, K.��6NLELHO��$�/���)RVWHU��$�%���'HO�5RVVR��/���
0HQGR]D��6�3���&DSLWDQLR��-�3��&RUWLVRO� LQ�PRWKHU·V�
PLON� DFURVV� ODFWDWLRQ� UHÁHFWV� PDWHUQDO� OLIH� KLVWRU\�
DQG�SUHGLFWV�LQIDQW�WHPSHUDPHQW��%HKDY�(FRO��������
,Q�3UHVV�
0RWKHU·V�PLON�LV�DQ�LPSRUWDQW�SK\VLRORJLFDO�SDWKZD\�
IRU� QXWULHQW� WUDQVIHU� DQG� KRUPRQDO� VLJQDOLQJ�� 0LON�
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