
IMAGINING WATER

http://openrivers.umn.edu 
An interdisciplinary online journal rethinking the Mississippi  
from multiple perspectives within and beyond the academy.

ISSUE TWO : SPRING 2015 
OPEN RIVERS : RETHINKING THE MISSISSIPPI

ISSN 2471- 190X

http://openrivers.umn.edu


2

ISSUE TWO : SPRING 2016

OPEN RIVERS : ISSUE TWO : SPRING 2016

7KH�FRYHU�LPDJH�LV�E\�+DUROG�)LVN��������SODWH�¿IWHHQ��VKHHW�RQH��VKRZLQJ�VWUHDP�FRXUVHV�IURP�The 
Alluvial Valley of the Lower Mississippi River��7KH�PDS�FRYHUV�VHFWLRQV�RI�$UNDQVDV��0LVVRXUL��DQG�
7HQQHVVHH��

([FHSW�ZKHUH�RWKHUZLVH�QRWHG��WKLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�1RQ&RP�
PHUFLDO�����,QWHUQDWLRQDO�/LFHQVH��7KLV�PHDQV�HDFK�DXWKRU�KROGV�WKH�FRS\ULJKW�WR�KHU�RU�KLV�ZRUN��DQG�
JUDQWV�DOO�XVHUV�WKH�ULJKWV�WR��VKDUH��FRS\�DQG�RU�UHGLVWULEXWH�WKH�PDWHULDO�LQ�DQ\�PHGLXP�RU�IRUPDW��
RU�DGDSW��UHPL[��WUDQVIRUP��DQG�RU�EXLOG�XSRQ�WKH�PDWHULDO��WKH�DUWLFOH��DV�ORQJ�DV�WKH�RULJLQDO�DXWKRU�
DQG�VRXUFH�LV�FLWHG��DQG�WKH�XVH�LV�IRU�QRQFRPPHUFLDO�SXUSRVHV�

Open Rivers: Rethinking the Mississippi�LV�SURGXFHG�E\�WKH�8QLYHUVLW\�RI�0LQQHVRWD�/LEUDULHV�3XE�
OLVKLQJ�DQG�WKH�8QLYHUVLW\�RI�0LQQHVRWD�,QVWLWXWH�IRU�$GYDQFHG�6WXG\. 

Editors
(GLWRU�
3DWULFN�1XQQDOO\��,QVWLWXWH�IRU�$GYDQFHG�6WXG\��
8QLYHUVLW\�RI�0LQQHVRWD

$GPLQLVWUDWLYH�(GLWRU�
3K\OOLV�0DXFK�0HVVHQJHU��,QVWLWXWH�IRU�$GYDQFHG�
6WXG\��8QLYHUVLW\�RI�0LQQHVRWD

$VVLVWDQW�(GLWRU�
/DXULH�0REHUJ��'RFWRUDO�&DQGLGDWH��
$QWKURSRORJ\��8QLYHUVLW\�RI�0LQQHVRWD

3URGXFWLRQ�0DQDJHU�
-RDQQH�5LFKDUGVRQ��,QVWLWXWH�IRU�$GYDQFHG�6WXG\��
8QLYHUVLW\�RI�0LQQHVRWD

Contact Us
2SHQ�5LYHUV
,QVWLWXWH�IRU�$GYDQFHG�6WXG\
8QLYHUVLW\�RI�0LQQHVRWD
1RUWKURS
���&KXUFK�6WUHHW�6(
0LQQHDSROLV��01������

7HOHSKRQH����������������
)D[����������������
(�PDLO��RSHQUYUV#XPQ�HGX
:HE�6LWH��KWWS���RSHQULYHUV�XPQ�HGX

,661����������;

Editorial Board
-D\�%HOO��6RLO��:DWHU��DQG�&OLPDWH��8QLYHUVLW\�RI�
0LQQHVRWD

7RP�)LVKHU��0HWURSROLWDQ�'HVLJQ�&HQWHU��
8QLYHUVLW\�RI�0LQQHVRWD

/HZLV�(��*LOEHUW��,QVWLWXWH�RQ�WKH�(QYLURQPHQW��
8QLYHUVLW\�RI�0LQQHVRWD

0DUN�*RUPDQ��3ROLF\�$QDO\VW��:DVKLQJWRQ��'�&�

-HQQLIHU�*XQQ��+LVWRU\�RI�0HGLFLQH��8QLYHUVLW\�RI�
0LQQHVRWD

.DWKHULQH�+D\HV��$QWKURSRORJ\��8QLYHUVLW\�RI�
0LQQHVRWD

1HQHWWH�/XDUFD�6KRDI��$UW�,QVWLWXWH�RI�&KLFDJR

&KDUORWWH�0HOLQ��*HUPDQ��6FDQGLQDYLDQ��DQG�
'XWFK��8QLYHUVLW\�RI�0LQQHVRWD

'DYLG�3HOORZ��(QYLURQPHQWDO�6WXGLHV��8QLYHUVLW\�
RI�&DOLIRUQLD��6DQWD�%DUEDUD

/DXUD�6DOYHVRQ��0LOO�&LW\�0XVHXP��0LQQHVRWD�
+LVWRULFDO�6RFLHW\

0RQD�6PLWK��'DNRWD�WUDQVPHGLD�DUWLVW��$OOLHV��
PHGLD�DUW��+HDOLQJ�3ODFH�&ROODERUDWLYH

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.lib.umn.edu/publishing
https://www.lib.umn.edu/publishing
http://ias.umn.edu/
mailto:openrvrs@umn.edu
http://openrivers.umn.edu


3

ISSUE TWO : SPRING 2016

OPEN RIVERS : ISSUE TWO : SPRING 2016 / TABLE OF CONTENTS

CONTENTS
Introduction 

Introduction to Issue Two 
By Patrick Nunnally, Editor ...................................................................................................................................................4

Features 
Future River - The Mississippi in Light of a Lifetime Immersion in Water 
By Patrick Hamilton ................................................................................................................................................................6
Princeville and the Environmental Landscape of Race 
By Richard M. Mizelle, Jr. .......................................................................................................................................................16
Disturbing the Mississippi: The Language of Science, Engineering, and River Restoration 
By Christopher Morris ............................................................................................................................................................29

Geographies 
Maps, Geographies, and the Mississippi 
By Len Kne ...................................................................................................................................................................................45

In Review 
Southern Waters 
By Simi Kang ...............................................................................................................................................................................51

Perspectives 
Climate Change and Rivers 
By Paul Huttner and Phyllis Mauch Messenger ...........................................................................................................54 
The National Park Service’s Mississippi River Forum: Meals with Great Minds 
By Lark Weller ............................................................................................................................................................................61

Primary Sources 
Global Water Data: We’ll Show You the World, Sort Of 
By Kate Brauman ......................................................................................................................................................................64

Teaching and Practice 
Toward a Pedagogy of Place: the Bdote Field Trip and Absent Narratives in the Classroom
By Kirk MacKinnon Morrow ..................................................................................................................................................69



29

ISSUE TWO : SPRING 2016

OPEN RIVERS : ISSUE TWO : SPRING 2016 / FEATURE

FEATURE

DISTURBING THE MISSISSIPPI:  
THE LANGUAGE OF SCIENCE, ENGINEERING, 
AND RIVER RESTORATION
By Christopher Morris
FURP�WRS�WR�ERWWRP��SURMHFWV�DLPHG�DW�UHVWRULQJ�

WKH�0LVVLVVLSSL�5LYHU�DUH�XQGHUZD\�LQ�ERWK�
GHHG�DQG�ZRUG��,Q�WKH�DUHD�RI�WKH�7ZLQ�&LWLHV��

WKH�8��6��$UP\�&RUSV�RI�(QJLQHHUV�LV�GUHGJLQJ�
SRROV�DORQJ�WKH�ÀRRGSODLQ�DQG�XVLQJ�WKH�VHGL�
PHQW�WR�FRQVWUXFW�LVODQGV�DQG�UHVWRUH�ZHWODQG�

Flooding in New Orleans.  
1$6$�LPDJH�FRXUWHV\�/DZUHQFH�2QJ��(2���0LVVLRQ�6FLHQFH�2̇FH��1$6$�*6)&�
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¿VK�DQG�ZDWHUIRZO�KDELWDW��,Q�WKH�DUHD�RI�1HZ�
2UOHDQV��D�FRDOLWLRQ�RI�HQJLQHHUV��VFLHQWLVWV��DQG�
QRQSUR¿W�RUJDQL]DWLRQV�LV�OLNHZLVH�GUHGJLQJ�
DQG�UHGLUHFWLQJ�VHGLPHQW�LQ�DQ�H̆RUW�WR�VWHP�
HURVLRQ�RI�WKH�0LVVLVVLSSL�5LYHU�GHOWD�DQG�WKH�
/RXLVLDQD�FRDVWOLQH��,Q�EHWZHHQ�WKH�XSSHU��DQG�
ORZHU�PRVW�SRUWLRQV�RI�WKH�ULYHU��FRQVHUYDWLRQ�
JURXSV�DUH�UHVWRULQJ�D�IRUHVWHG�ÀRRGSODLQ�KDELWDW�
XSRQ�WKH�EDWWXUH��WKH�ULEERQ�RI�ODQG�EHWZHHQ�
WKH�OHYHHV�DQG�WKH�ULYHU��5HVWRUDWLRQ�RI�ULYHU�DQG�
ÀRRGSODLQ�KDELWDW�LQ�WKH�0LVVLVVLSSL�YDOOH\�LV�SDUW�
RI�D�QDWLRQDO�DQG�LQWHUQDWLRQDO�WUHQG��$FURVV�WKH�
FRXQWU\��GHFDGHV�ROG�GDPV�DUH�FRPLQJ�GRZQ��
ÀRRGZDWHUV�DUH�UHWXUQLQJ�WR�ÀRRGSODLQ��DQG�PL�
JUDWRU\�¿VK�DUH�VZLPPLQJ�LQ�VWUHDPV�ZKHUH�WKH\�

KDYH�QRW�EHHQ�VHHQ�LQ�OLYLQJ�PHPRU\��$URXQG�WKH�
ZRUOG��IURP�WKH�8�.��WR�,QGLD��JRYHUQPHQWV�DQG�
1*2V�DUH�IRUPXODWLQJ�SODQV�DQG�UDLVLQJ�IXQGV�
WR�UHVWRUH�ULYHU�DQG�ÀRRGSODLQ�KDELWDW�>L@�0XFK�
RI�WKLV�UHVWRUDWLRQ�ZRUN�LV�XQGHUWDNHQ�LQ�WKH�
LQWHUHVW�RI�PLQLPL]LQJ�RU�UROOLQJ�EDFN�WKH�H̆HFWV�
RI�GLVWXUEDQFHV��VXFK�DV�KXUULFDQHV��HURVLRQ��DQG�
XUEDQ�GHYHORSPHQW��DQG�VKRULQJ�XS�UHVLOLHQFH��
D�ULYHU¶V�QDWXUDO�DELOLW\�WR�UHVLVW�GLVWXUEDQFHV��
+RZHYHU��WKH�ZRUGV�XVHG�WR�H[SODLQ�ULYHU�V\VWHPV�
KDYH�FRPH�WR�H[SODLQ�ZKDW�WKUHDWHQV�WKHP��DQG�
WR�H[SODLQ�ZKDW�ULYHU�UHVWRUDWLRQ�PXVW�WKHUHIRUH�
accomplish. Words shape deeds. This essay 
H[SORUHV�VRPH�RI�WKH�KLVWRU\�RI�WKH�ODQJXDJH�RI�
ULYHU�VFLHQFH��HQJLQHHULQJ��DQG�UHVWRUDWLRQ�

River Restoration
5LYHU�UHVWRUDWLRQ�LV�D�FRQFHSW�ZKRVH�WLPH�KDV�
FRPH��,W�LV�LQVSLUHG�E\�WKH�JURZLQJ�DZDUHQHVV�
RI�KXPDQ�DOWHUDWLRQV�RI�WKH�JOREDO�HQYLURQPHQW��
DQG�RI�FOLPDWH�FKDQJH�SHUKDSV�PRVW�RI�DOO��,W�DOVR�
UHSUHVHQWV�D�UHDFWLRQ�WR�WKH�DEVROXWHO\�ZUHWFKHG�
VWDWH�RI�VR�PDQ\�ULYHUV�DQG�WKH�SUREOHPV�WKH\�
SRVH�IRU�KXPDQ�KHDOWK�DQG�ZHOIDUH�LI�UHPHGLDWLRQ�
H̆RUWV�DUH�QRW�XQGHUWDNHQ�>LL@�,Q�VRPH�FDVHV��
PRGL¿FDWLRQV�RI�ULYHUV�PDGH�GXULQJ�WKH�LQGXVWULDO�
HUD�KDYH�RXWOLYHG�WKHLU�XVHIXOQHVV��VR�WKH\�PD\�
EH�GLVPDQWOHG�ZLWKRXW�FRQWURYHUV\�>LLL@�7KHUH�
LV�QR�VKRUWDJH�RI�JRRG�UHDVRQV�WR�UHVWRUH�WKH�
ZRUOG¶V�ULYHUV��+RZHYHU��WKHUH�PD\�DOVR�EH�UHDVRQ�
WR�TXHVWLRQ�VRPH�RI�WKH�DVVXPSWLRQV�EHKLQG�VR�
PDQ\�ULYHU�UHVWRUDWLRQ�SURMHFWV��LQFOXGLQJ�WKRVH�
XQGHUZD\�DORQJ�WKH�0LVVLVVLSSL�5LYHU�

0DQ\�RI�WKH�0LVVLVVLSSL�5LYHU�UHVWRUDWLRQ�SURMHFW�
SODQQHUV�LQYRNH�WKH�FRQFHSW�RI�GLVWXUEDQFH��)RU�
H[DPSOH��D�SURSRVDO�E\�WKH�/RZHU�0LVVLVVLSSL�
5LYHU�&RQVHUYDWLRQ�&RPPLWWHH�WR�UHVWRUH�ÀRRG�
SODLQ�IRUHVW�KDELWDW�XSRQ�WKH�EDWWXUH�EHWZHHQ�
&DLUR��,OOLQRLV�DQG�9LFNVEXUJ��0LVVLVVLSSL�H[SODLQV�
WKDW�PDQ\�RI�WKH�WDUJHWHG�ORFDWLRQV�FRPSULVH�

³UHODWLYHO\�LQWDFW�HFRV\VWHPV�´�ZKLFK�³WHQG�WR�UH�
VSRQG�EHWWHU�WR�GLVWXUEDQFHV�´�$�UHSRUW�DXWKRUHG�
E\�D�JURXS�RI�VFLHQWLVWV�DQG�HQJLQHHUV�ZRUNLQJ�
WR�UHVWRUH�WKH�0LVVLVVLSSL�5LYHU�GHOWD�GLVFXVVHV�
WKH�UHODWLRQVKLS�EHWZHHQ�ZKDW�LW�FDOOV�ERWWRP�XS�
DQG�WRS�GRZQ�GLVWXUEDQFHV��$Q�$UP\�&RUSV�RI�
(QJLQHHUV�SDSHU�RQ�8SSHU�0LVVLVVLSSL�5LYHU�
6\VWHP�(FRV\VWHP�5HVWRUDWLRQ�2EMHFWLYHV�FRQVLG�
HUV�KRZ�WKH�ULYHU¶V�HFRV\VWHPV�PLJKW�EH�PDQDJHG�
VR�DV�WR�EH�³PRUH�SURGXFWLYH�RI�QDWLYH�OLIH�IRUPV�
DQG�UHVLOLHQW�WR�KXPDQ�DQG�QDWXUDO�GLVWXUEDQFHV�´�
$FFRUGLQJ�WR�D�1DWXUH�&RQVHUYDQF\�UHSRUW�RQ�
WKH�0LVVLVVLSSL�5LYHU�DOOXYLDO�YDOOH\�LQ�/RXLVLDQD��
FHQWXULHV�RI�³QDWXUDO�GLVWXUEDQFH�´�LQFOXGLQJ�
KXUULFDQHV��GLVHDVH��DQG�¿UH��VKDSHG�WKH�UHJLRQ�
LQWR�RQH�RI�³WKH�PRVW�SURGXFWLYH�HFRV\VWHPV�LQ�
1RUWK�$PHULFD�´�XQWLO�KXPDQ�GLVWXUEDQFH��VXFK�
DV�OHYHHV�DQG�GHIRUHVWDWLRQ��GHJUDGHG�WKH�V\VWHP�
>LY@
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Concepts of Disturbance and Resilience
3URPRWLRQDO�OLWHUDWXUH�IRU�PDQ\�ULYHU�UHVWRUDWLRQ�
SURMHFWV�R̆HUV�RQO\�D�VLPSOH�JORVV�RQ�WKH�FRQFHSW�
RI�GLVWXUEDQFH��1HYHUWKHOHVV��LW�EHWUD\V�WKH�
VFLHQFH�XSRQ�ZKLFK�WKH�SURMHFWV�DUH�IUHTXHQWO\�
EDVHG��&RQVHUYDWLRQLVWV�VSHDN�RI�QDWXUDO�DQG�
KXPDQ�GLVWXUEDQFHV�WR�HFRORJLFDO�V\VWHPV��DQG�
RI�WKH�UHVLOLHQFH�RI�WKRVH�V\VWHPV�LQ�WKH�IDFH�RI�
GLVWXUEDQFHV��(QJLQHHUV�DQG�FLW\�SODQQHUV�VHHN�WR�
SUHYHQW�ÀRRG�GLVWXUEDQFHV�DQG�WR�PDNH�KXPDQ�
FRPPXQLWLHV�PRUH�UHVLOLHQW��'LVWXUEDQFH�KDV�
EHFRPH�D�ZLGHO\�XVHG�FRQFHSW�ZLWKLQ�VWUHDP�
HFRORJ\�WR�GHVFULEH�IRUFHV�WKDW�LQWUXGH�XSRQ�DQG�
RIWHQ�XSVHW�HFRV\VWHPV��ZKLFK��LI�UHVLOLHQW��VXUYLYH�
DQG�TXLFNO\�UHERXQG�

6FLHQFH��ZKLFK�ZH�OLNH�WR�WKLQN�RI�DV�K\SRWKHVHV�
IRUPXODWHG�DQG�WHVWHG�ZLWK�GDWD�FDUHIXOO\�
FROOHFWHG�E\�REMHFWLYH�UHVHDUFKHUV��RZHV�PXFK�
WR�ODQJXDJH��7KH�ZRUG�³GLVWXUEDQFH´�PHDQV�WKH�
LQWHUUXSWLRQ�RI�RU�LQWHUIHUHQFH�ZLWK�WKH�UHJXODU�
RUGHU�RU�SURFHVV��$�GLVWXUEDQFH��E\�GH¿QLWLRQ��
FDQQRW�EH�SDUW�RI�WKH�V\VWHP�LW�XSVHWV��,W�H[LVWV�
DQG�DFWV�XSRQ�WKH�V\VWHP�IURP�RXWVLGH�RI�LW��$�
ÀRRG��IRU�H[DPSOH��FRQVLGHUHG�DV�D�GLVWXUEDQFH�
FDQQRW�EH�FRQVLGHUHG�DV�D�FRPSRQHQW�RI�WKH�
ÀRRGSODLQ�HFRORJLFDO�V\VWHP��QRW�EHFDXVH�
UHVHDUFK�LQGLFDWHV�LW�LV�QRW²ZKLFK�PD\�RU�PD\�
QRW�EH�WKH�FDVH²EXW�EHFDXVH�WKH�ZRUG�E\�GH¿�
QLWLRQ�PHDQV�LW�FDQQRW�EH�SDUW�RI�WKH�ÀRRGSODLQ�
HFRORJLFDO�V\VWHP��6FLHQWLVWV��OLNH�DOO�SHRSOH��XVH�
ZRUGV�WR�FRQYH\�PHDQLQJ�DQG�XQGHUVWDQGLQJ��WR�
FRQFHSWXDOL]H�REVHUYHG�SKHQRPHQD��WR�IRUPXODWH�
TXHVWLRQV�WKDW�JXLGH�LQYHVWLJDWLRQV��2QFH�XVHG��
KRZHYHU��RQFH�¿[HG�LQ�WKH�VFLHQWL¿F�OH[LFRQ��VRPH�
ZRUGV�FDQ�WDNH�RQ�OLYHV�TXLWH�DSDUW�IURP�WKH�
UHVHDUFK�DQG�LGHDV�RI�WKH�VFLHQWLVWV�ZKR�¿UVW�XVHG�
WKHP��$�VFLHQWLVW�ZKR�VHWV�RXW�WR�VWXG\�WKH�H̆HFW�

RI�ÀRRG�GLVWXUEDQFH�RQ�D�ÀRRGSODLQ�HFRV\VWHP�
KDV�DOUHDG\�GHFLGHG�ZKDW�WKH�UHODWLRQVKLS�EH�
WZHHQ�D�ÀRRG�DQG�D�ÀRRGSODLQ�LV��EHIRUH�LQLWLDWLQJ�
DQ\�UHVHDUFK��DQG�WKXV�DOO�UHVHDUFK�ZLOO�KHOS�
SURYH�WKDW�ÀRRGV�DUH�LQGHHG�GLVWXUEDQFHV��WKDW�
WKH\�DUH�RXWVLGH�IRUFHV�WKDW�GLVUXSW�RU�LQWHUIHUH�
ZLWK�ÀRRGSODLQ�HFRORJLHV��7R�FRQVLGHU�ÀRRGV�DV�
RWKHUZLVH�ZRXOG�UHTXLUH�DQ�LPDJLQDWLYH�OHDS�RYHU�
D�OLQJXLVWLF�KXUGOH�

7KH�SRZHU�RI�ZRUGV�FDQ�JLYH�ULVH�WR�PRUH�DQG�
HTXDOO\�SRZHUIXO�ZRUGV��$Q�HFRORJLFDO�V\VWHP¶V�
UHVLOLHQFH�WR�GLVWXUEDQFH�LV�D�OLQJXLVWLF�FRQWULY�
DQFH��:KDWHYHU�WKH�SK\VLFDO�DQG�PDWHULDO�UHOD�
WLRQVKLS�LV�EHWZHHQ�ÀRRGV�DQG�HFRORJLFDO�V\VWHPV��
VFLHQWLVWV��HQJLQHHUV��DQG�FRQVHUYDWLRQLVWV�KDYH�
FKRVHQ�WR�FKDUDFWHUL]H�LW�LQ�WHUPV�RI�GLVWXUEDQFH��
%HFDXVH�WKH\�VHH�ÀRRGV�DV�GLVWXUEDQFHV��WKH\�
DOVR�VHH�HFRORJLFDO�V\VWHPV�LQ�WHUPV�RI�UHVLOLHQFH��
5HVHDUFK�LQWR�UHVLOLHQFH²UHVLOLHQFH�VWXGLHV�LV�D�
UDSLGO\�JURZLQJ�¿HOG²DVVXPHV�GLVWXUEDQFH�DQG�
FDQQRW�TXHVWLRQ�RU�FKDOOHQJH�LW��IRU�ZLWKRXW�GLV�
WXUEDQFH�WKHUH�FDQ�EH�QR�UHVLOLHQFH��6R�ORQJ�DV�WKH�
ZRUGV�DUH�XVHG��UHVHDUFK��QR�PDWWHU�KRZ�FDUHIXO��
WKRURXJK��RU�REMHFWLYH��ZLOO�QHFHVVDULO\�FRQ¿UP�
WKH�DSSDUHQW�UHDOLW\�RI�GLVWXUEDQFH�DQG�UHVLO�
LHQFH��7KH�UHODWLRQVKLS�EHWZHHQ�D�ULYHU�DQG�LWV�
ÀRRGSODLQ��RVWHQVLEO\�DQ�REMHFW�RI�LQYHVWLJDWLRQ��
LV�DVVXPHG�IURP�WKH�RXWVHW��7KH�ZRUN�RI�VWUHDP�
HFRORJLVWV�RIWHQ�LQIRUPV�WKH�ZRUN�RI�HQJLQHHUV��
DQG�LQFUHDVLQJO\��WKH�ZRUN�RI�FRQVHUYDWLRQLVWV�
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History of the Concept of Disturbance
:KHUH�GLG�WKH�FRQFHSW�RI�GLVWXUEDQFH��LQ�SDUWLFX�
ODU�DV�DSSOLHG�WR�WKH�0LVVLVVLSSL�5LYHU��RULJLQDWH��
DQG�ZK\�WKDW�ZRUG"�,W�KDV�QRW�DOZD\V�EHHQ�XVHG�
WR�GHVFULEH�WKH�ULYHU��,Q�������$QGUHZ�$WNLQVRQ�
+XPSKUH\V�DQG�+HQU\�/DUFRP�$EERW�UHOHDVHG�
WKH�¿UVW�VFLHQWL¿F�VXUYH\�RI�WKH�ORZHU�0LVVLVVLSSL�
5LYHU��1HDUO\�VL[�KXQGUHG�SDJHV�LQ�OHQJWK��ZLWK�
FKDSWHUV�RQ�WKH�VWDWH�RI�WKH�VFLHQFH�RI�K\GUDXOLFV��
PHWKRGV�RI�JDXJLQJ�YHORFLW\�DQG�GLVFKDUJH��DQG�
H[SHULPHQWDO�WKHRULHV�RI�ZDWHU�LQ�PRWLRQ��DQG�
ZLWK�RYHU�RQH�KXQGUHG�SDJHV�RI�WDEXODWHG�JDXJH�
UHJLVWHUV��VRXQGLQJV��YHORFLWLHV��DQG�FRPSXWHG�
GLPHQVLRQV�RI�ULYHU�FURVV�VHFWLRQV��WKH�UHSRUW�ZDV�
QRWKLQJ�LI�QRW�WKRURXJK��7KH�DXWKRUV�FODLPHG�WR�
KDYH�DVFHUWDLQHG�³HYHU\�LPSRUWDQW�IDFW�FRQQHFWHG�
ZLWK�WKH�YDULRXV�SK\VLFDO�FRQGLWLRQV�RI�WKH�ULYHU�
DQG�WKH�ODZV�XQLWLQJ�WKHP�´�$IWHU�PRUH�WKDQ�
IRXU�KXQGUHG�SDJHV�RI�PLQG�QXPELQJ�GDWD�DQG�
GLVFXVVLRQ��ZLWK�QRW�RQH�GRXEW�WKDW�WKH\�PLJKW�
KDYH�ORVW�WKHLU�UHDGHUV¶�DWWHQWLRQ�KXQGUHGV�RI�
SDJHV�HDUOLHU��WKH\�DW�ODVW�PDGH�WKHLU�SRLQW��7KH�
0LVVLVVLSSL�5LYHU�FRXOG�EH�FRQWUROOHG�ZLWK�OHYHHV�
RQO\��IURP�&DSH�*LUDUGHDX�WR�WKH�*XOI�RI�0H[LFR�
>Y@

+XPSKUH\V¶V�DQG�$EERW¶V�FRQFOXVLRQ�VHWWOHG�D�
ORQJ�GHEDWH�RYHU�KRZ�EHVW�WR�FRQWURO�ÀRRGLQJ�
DORQJ�WKH�0LVVLVVLSSL�5LYHU��6LQFH�WKH�GD\V�RI�WKH�
)UHQFK�DQG�6SDQLVK�JRYHUQRUV��PDQ\�PHWKRGV�
KDG�EHHQ�SURSRVHG��EXW�DXWKRULWLHV�KHVLWDWHG�WR�
IXQG�RQH�RU�DQRWKHU�XQSURYHQ�VFKHPH��2I�FRXUVH��
QR�VFKHPH�FRXOG�EH�SURYHQ�WR�ZRUN�XQWLO�PRQH\�
ZDV�VSHQW�DQG�FRQVWUXFWLRQ�FRPSOHWHG��%XW�WKH�
+XPSKUH\V�$EERW�UHSRUW�VHHPHG�D�VDIH�EHW��
EHFDXVH�LW�ZDV�VR�ORQJ�DQG�WKRURXJK��:KHUHDV�
RWKHU�HQJLQHHUV�DQG�K\GURORJLVWV�SUHVHQWHG�
SURSRVDOV�EDVHG�RQ�VXFFLQFW�DQG�VRPHWLPHV�
HYHQ�HOHJDQW�WKHRULHV��5HSRUW�RI�WKH�3K\VLFV�DQG�
+\GUDXOLFV�RI�WKH�0LVVLVVLSSL�5LYHU�FUXVKHG�
DOO�WKHRU\�XQGHU�DQ�RQVODXJKW�RI�QXPEHUV��7KH�
DXWKRUV�SUDFWLFHG�VFLHQFH�UDWKHU�OLNH�WKH�DUP\�
WKDW�HPSOR\HG�WKHP�ZRXOG�EDWWOH�LQ�WKH�ZDU�MXVW�

Andrew A. Humphreys, Chief of Engineers, 
ZKR�FRQGXFWHG�WKH�¿UVW�VFLHQWL¿F�VXUYH\�RI�

the Mississippi River.  
Image source Library of Congress Prints 
and Photographs Division. Brady-Handy 

Photograph Collection.

Cover page to Chief Humphreys’s  
VFLHQWL¿F�VXUYH\�� 

by A.A. Humphries, and H. L. Abbot, 1861.
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WKHQ�JHWWLQJ�XQGHUZD\��%\�ZDU¶V�HQG�WKH�ÀRRG�
FRQWURO�VWUXFWXUHV��ZKLFK�KDG�EHHQ�VR�LQDGHTXDWH�
ZKHQ�+XPSKUH\V�DQG�$EERW�¿UVW�VHW�DERXW�
WKHLU�UHVHDUFK��OD\�LQ�UXLQV��7KH�ODQGRZQHUV�DQG�
VWDWHV�UHVSRQVLEOH�IRU�PDLQWDLQLQJ�WKHP�ZHUH�

LPSRYHULVKHG��&RQJUHVV�KDG�WR�DFW��5HSXEOLVKHG�
LQ�������WKH�+XPSKUH\V�$EERW�UHSRUW�JXLGHG�WKH�
VFLHQFH�DQG�HQJLQHHULQJ�RI�WKH�0LVVLVVLSSL�5LYHU�
ZHOO�LQWR�WKH�QH[W�FHQWXU\�

Theories of River Behavior
+XPSKUH\V�DQG�$EERW�DSSURDFKHG�VFLHQFH�
HPSLULFDOO\��7KH\�VDLG�QRWKLQJ�DERXW�GLVWXUEDQFH�
RU�UHVLOLHQFH��7KH\�UHVLVWHG�SURSRVDOV�WR�FRQWURO�
ÀRRGLQJ�EDVHG�RQ�WKHRULHV�RI�ULYHUV�DQG�GHOWDV��
7KH�0LVVLVVLSSL�PD\�KDYH�EHHQ�SXOOHG�RYHU�WKH�
VXUIDFH�RI�WKH�(DUWK�E\�JUDYLW\��VDPH�DV�DQ\�
ULYHU��DQG�LW�PD\�KDYH�PHDQGHUHG�DQG�WRSSHG�LWV�
EDQNV�OLNH�PDQ\�ULYHUV²RWKHU�HQJLQHHUV�OLNHG�WR�
FRPSDUH�LW�WR�,WDO\¶V�3R�5LYHU²EXW�XOWLPDWHO\��WKH�
0LVVLVVLSSL�5LYHU�ZDV�OLNH�QR�RWKHU�ULYHU��,W�ZDV�
H[FHSWLRQDO��+XPSKUH\V�DQG�$EERWW�DUJXHG��DQG�
WKHUHIRUH�LW�KDG�WR�EH�WKRURXJKO\�XQGHUVWRRG�RQ�
LWV�RZQ�WHUPV��.QRZOHGJH�RI�RWKHU�ULYHUV�ZRXOG�
QRW�WDNH�HQJLQHHUV�YHU\�IDU�WRZDUG�XQGHUVWDQGLQJ�
KRZ�WR�FRQWURO�WKH�0LVVLVVLSSL�

$W�WKH�PRPHQW�WKDW�+XPSKUH\V�DQG�$EERW�ZHUH�
UHMHFWLQJ�WKHRULHV�RI�ULYHU�EHKDYLRU��ELRORJLVWV�
DQG�HFRORJLVWV�ZHUH�EHFRPLQJ�PRUH�WKHRUHWLFDO��
,Q�������WZR�\HDUV�EHIRUH�WKH�SXEOLFDWLRQ�RI�
WKH�+XPSKUH\V�$EERWW�UHSRUW��&KDUOHV�'DUZLQ�
SXEOLVKHG�On the Origin of Species��,Q�������

WKUHH�\HDUV�EHIRUH�WKH�HVWDEOLVKPHQW�RI�WKH�
0LVVLVVLSSL�5LYHU�&RPPLVVLRQ�DQG�WKH�EHJLQQLQJ�
RI�WKH�LPSOHPHQWDWLRQ�RI�PDQ\�RI�+XPSKUH\V¶V�
DQG�$EERW¶V�UHFRPPHQGDWLRQV��/HVWHU�:DUG�
SXEOLVKHG�DQ�DUWLFOH�WKDW�SURSRVHG�D�PRGL¿FDWLRQ�
RI�WKH�'DUZLQLDQ�WKHRU\��(YROXWLRQ�FRXOG�QRW�EH�
WKH�UHVXOW�RI�DGDSWDWLRQ�WR�QDWXUDO�HQYLURQPHQW��
:DUG�DUJXHG��EHFDXVH�PDQ\�SODQWV�ZHUH�LQ�IDFW�
QRW�LGHDOO\�VXLWHG�WR�WKHLU�HQYLURQPHQWV��DQG�
WKULYHG�ZKHQ�WUDQVSODQWHG�WR�SODFHV�ZKHUH�WKH\�
ZHUH�QRW�QRUPDOO\�IRXQG��,Q�PDQ\�VHWWLQJV��:DUG�
DUJXHG��SODQWV�OLYHG�LQ�D�VWDWH�RI�VWDWLF�HTXLOLEUL�
XP�IRUFHG�XSRQ�WKHP�E\�WKH�RWKHU�SODQWV�LQ�WKHLU�
FRPPXQLW\��:KHQ�DQ�RXWVLGH�IRUFH�GLVWXUEHG�
WKDW�FRPPXQLW\��KRZHYHU��SODQWV�DGDSWHG��VRPH�
EHWWHU�DQG�VRRQHU�WKDQ�RWKHUV��7KXV��WKH�SURFHVV�
DQG�SDFH�RI�HYROXWLRQDU\�FKDQJH�GHSHQGHG�RQ�
HTXLOLEULXP�DQG�LWV�RSSRVLWH��GLVWXUEDQFH�>YL@
:DUG�ZHQW�RQ�WR�D�QRWHG�FDUHHU�DV�D�VRFLRORJLVW��
OHDYLQJ�RWKHUV�WR�SXUVXH�KLV�RULJLQDO�ZRUN�LQ�
ERWDQ\��9HU\�TXLFNO\�WKHUH�HPHUJHG�D�FRQVHQVXV�
WKDW�WKH�QRUPDO�VWDWH�IRU�ELRORJLFDO�FRPPXQLWLHV�

The Po River by Giorgio Galeotti.
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ZDV�RQH�RI�HTXLOLEULXP��ZKLFK�ZDV�WR�EH�H[SHFWHG�
EHFDXVH�D�GLVWXUEDQFH��E\�GH¿QLWLRQ��FRXOG�QRW�
EH�QRUPDO��)RU�GHFDGHV��UHVHDUFKHUV�GHEDWHG�WKH�
QDWXUH�RI�WKH�VWDWH�RI�HTXLOLEULXP��ZKHWKHU�LW�ZDV�
³IRUFHG�´�WR�XVH�:DUG¶V�ZRUG��XSRQ�LQGLYLGXDO�
VSHFLHV�E\�WKH�FRPSHWLWLRQ�DPRQJ�WKHP��DV�
WKH\�SXVKHG�DJDLQVW�HDFK�RWKHU�LQ�D�NLQG�RI�
1HZWRQLDQ�ZRUOG�RI�RSSRVLQJ�IRUFHV��RU�ZKHWKHU�
HTXLOLEULXP�ZDV�WKH�UHVXOW�RI�PXWXDO�LQWHUHVWV�
DPRQJ�VSHFLHV�H[LVWLQJ�ZLWKLQ�D�KDUPRQLRXV�
LQWHUORFNLQJ�FRPPXQLW\��ZKDW�)UHGHULF�&OHPHQWV�

FDOOHG�D�VXSHU�RUJDQLVP��(DUO\�LQWR�WKH�WZHQWLHWK�
FHQWXU\��&OHPHQWV�SURSRVHG�D�FRQFHSW�RI�SODQW�
FRPPXQLWLHV�WKDW��EDUULQJ�GLVWXUEDQFHV�VXFK�DV�
¿UH�RU�DJULFXOWXUH��PRYHG�WKURXJK�D�VXFFHVVLRQ�RI�
VWDJHV�WRZDUG�D�¿QDO�FOLPD[�VWDJH�RI�VWDELOLW\�DQG�
HTXLOLEULXP��5HJDUGOHVV�RI�ZKHWKHU�HTXLOLEULXP�
ZDV�D�VWDQGR̆�EHWZHHQ�FRPSHWLQJ�VSHFLHV��RU�D�
KDUPRQLRXV�EDODQFH�EHWZHHQ�WKHP��HTXLOLEULXP�
ZDV�WKRXJKW�WR�EH�QRUPDO��DQG�GLVWXUEDQFH��QR�
PDWWHU�KRZ�LQHYLWDEOH��IUHTXHQW��RU�UHJXODU��ZDV�
QRW�QRUPDO�>YLL@

Balance and Equilibrium
7KH�FRQFHSW�RI�HTXLOLEULXP�DV�QRUPDO�VSUHDG�
EH\RQG�VFLHQFH�DQG�LQIRUPHG�WKH�SRSXODU�QRWLRQ�
RI�WKH�EDODQFH�RI�QDWXUH��'LVWXUEDQFHV�XSVHW�
WKH�EDODQFH��2OG�JURZWK�IRUHVWV�HSLWRPL]HG�
WKH�EDODQFH�RI�QDWXUH��/RJJLQJ�DQG�IRUHVW�¿UHV�
HSLWRPL]HG�GLVWXUEDQFH��)RU�DQ\RQH�ZKR�WKRXJKW�
DERXW�ULYHUV��ZKHWKHU�SURIHVVLRQDOO\�RU�EHFDXVH�
WKH\�OLYHG�QHDU�RQH��ÀRRGV�ZHUH�GLVWXUEDQFHV�WKDW�
XSVHW�WKH�EDODQFH�RI�QDWXUH�DORQJ�WKH�ULYHU¶V�HGJH��
*HRORJLVW�+DUROG�1RUPDQ�)LVN�DSSOLHG�HTXLOLE�
ULXP�WKHRU\�WR�KLV�UHVHDUFK�RQ�WKH�0LVVLVVLSSL�
5LYHU��DUJXLQJ�WKDW�WKH�ULYHU�KDG�PRYHG�WKURXJK�
VHYHUDO�VWDJHV�RI�GHYHORSPHQW��IURP�VHYHUDO�
EUDLGHG�VWUHDPV�WR�D�VLQJOH�PHDQGHULQJ�VWUHDP�
WKDW�UHJXODUO\�MXPSHG�LWV�EDQNV�DQG�FKDQJHG�
FRXUVH��WR�DQ�LQFUHDVLQJO\�VWUDLJKW�DQG�VWDEOH�
VWUHDP��DV�IRUFHV�RI�JUDYLW\��UHVLVWDQFH��DQG�WXU�
EXOHQFH�FDPH�LQWR�EDODQFH��)ORRGV��)LVN�DUJXHG��
ZHUH�GLVWXUEDQFHV��VLJQV�RI�LQVWDELOLW\��ZKLFK�
LQ�WLPH�ZRXOG�GLPLQLVK�DV�WKH�ULYHU�VHWWOHG�LQWR�
LWV�¿QDO��FOLPDFWLF�VWDJH��,QGHHG��)LVN�EHOLHYHG�
WKDW�OHYHHV�DQG�RWKHU�GHYLFHV�FRXOG�HYHQ�DVVLVW�D�
ULYHU�V\VWHP¶V�SURJUHVV�WRZDUG�FOLPD[�DQG�VWDEOH�
HTXLOLEULXP�>YLLL@

2Q�$SULO����������&KLHI�RI�(QJLQHHUV�(GZDUG�
0XUSK\�0DUNKDP�VXEPLWWHG�KLV�³&RPSUHKHQVLYH�
)ORRG�&RQWURO�3ODQ�IRU�2KLR�DQG�/RZHU�
0LVVLVVLSSL�5LYHUV´�WR�3UHVLGHQW�)UDQNOLQ�'HODQR�
5RRVHYHOW��ZKR�UHYLHZHG�DQG�HQGRUVHG�LW��DQG�

WKHQ�WKUHH�ZHHNV�ODWHU�VXEPLWWHG�LW�WR�WKH�FKDLU�
PDQ�RI�WKH�+RXVH�&RPPLWWHH�RQ�)ORRG�&RQWURO��

7KDW�\HDU�DQ�2KLR�5LYHU�ÀRRG�EURNH�UHFRUGV��
0RUH�WKDQ���������SHRSOH�ÀHG�WKHLU�KRPHV��$V�
WKH�FUHVW�RI�ZDWHU�PRYHG�LQWR�WKH�0LVVLVVLSSL�
5LYHU�YDOOH\��LW�WHVWHG�VWUXFWXUHV�SXW�LQ�SODFH�
RYHU�WKH�SUHYLRXV�GHFDGH��)RU�WKH�PRVW�SDUW��WKH�
0LVVLVVLSSL¶V�OHYHHV�KHOG��DQG�WKH�ÀRRGZD\V�DQG�

Harold N. Fisk’s Ancient Courses of the  
Mississippi River, Plate 22, Sheet 9. SOURCE: 

H. N. Fisk, Geological Investigation of the 
Alluvial Valley of the Lower Mississippi 
5LYHU��2YHUVL]HG�3ODWHV��9LFNVEXUJ�� 
0LVVLVVLSSL�5LYHU�&RPPLVVLRQ��������
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VSLOOZD\V�ZRUNHG��6XFFHVVIXO�ÀRRG�FRQWURO�RQ�WKH�
0LVVLVVLSSL�SURYHG�WKDW�QHZ�HQJLQHHULQJ�ZRXOG�
ZRUN�RQ�WKH�2KLR�DQG�HOVHZKHUH�

&KLHI�0DUNKDP¶V�SODQ�UHFRPPHQGHG�QHDUO\�KDOI�
D�ELOOLRQ�GROODUV�LQ�DSSURSULDWLRQV�IRU�QHZ�ÀRRG�
FRQWURO�VWUXFWXUHV��7KLV�ZDV�TXLWH�D�UHTXHVW�LQ�D�
\HDU�ZKHQ�WKH�HFRQRP\�FROODSVHG�LQWR�UHFHVVLRQ��
DV�*'3�IHOO�E\����SHUFHQW��7KH�&KLHI�MXVWL¿HG�WKH�
H[SHQVH�E\�SRLQWLQJ�WR�WKH�VXFFHVV�KLV�HQJLQHHUV�
KDG�KDG�LQ�WKH�0LVVLVVLSSL�YDOOH\��DQG�E\�QRWLQJ�
WKDW�WKH�FRVWV�EDUHO\�VXUSDVVHG�WKH�HVWLPDWHG�
GDPDJHV�RI�D�PDMRU�ÀRRG��0RVW�RI�DOO��KH�MXVWL¿HG�
WKH�H[SHQVH�LQ�WHUPV�RI�KXPDQ�FRVWV��³:KLOH�

¿JXUHV�KDYH�EHHQ�FRPSLOHG�WR�HVWDEOLVK�WKH�PRQ�
HWDU\�EHQH¿WV�IURP�WKH�FRQVWUXFWLRQ�RI�WKH�ZRUNV�
WKDW�KDYH�EHHQ�GHVFULEHG�´�0DUNKDP�DUJXHG��
³DQG�WR�HVWDEOLVK�WKHLU�HFRQRPLF�MXVWL¿FDWLRQ��
,�DP�RI�WKH�RSLQLRQ�WKDW�WKH�UHDO�MXVWL¿FDWLRQ�
IRU�WKLV�ODUJH�H[SHQGLWXUH�LV�WR�EH�IRXQG�LQ�WKH�
VDYLQJ�RI�KXPDQ�OLIH�DQG�VX̆HULQJ��DQG�LQ�WKH�
SUHYHQWLRQ�RI�WKH�GLVWXUEDQFH�RI�WKH�D̆DLUV�RI�WKH�
1DWLRQ�EURXJKW�DERXW�E\�D�ÀRRG�GLVDVWHU��,�GR�
QRW�KHVLWDWH�WR�UHFRPPHQG�WKH�FRQVWUXFWLRQ�RI�
WKH�ZRUNV�RQ�WKHVH�JURXQGV�DORQH�´>L[@�$QG�WKHUH�
ZDV�WKH�ZRUG��³GLVWXUEDQFH�´�XVHG�SHUKDSV�IRU�WKH�
¿UVW�WLPH�ṘFLDOO\�LQ�UHIHUHQFH�WR�HQJLQHHULQJ�LQ�
WKH�0LVVLVVLSSL�YDOOH\��0DUNKDP�XVHG�WKH�ZRUG�WR�

Chief Engineer Edward Murphy Markham on the St. Francis River levee in Arkansas, with 
Harry Hopkins, Head of the Roosevelt Special Flood Commission, February 1, 1937.  

Image reverse available��,PDJH�XVHG�ZLWK�SHUPLVVLRQ��-H̆�'DO\�

https://www.flickr.com/photos/jeffreydaly/14895185288/in/album-72157644234786866/
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UHSUHVHQW�WKH�ULYHU�DV�DQ�RXWVLGH�IRUFH�LQWUXGLQJ�
LQWR�KXPDQ�D̆DLUV��,Q�WKH�QH[W�GHFDGH��WKH�&RUSV�
RI�(QJLQHHUV�KLUHG�+DUROG�)LVN�DQG�EHJDQ�WR�

UHGHVLJQ�WKH�0LVVLVVLSSL�DQG�LWV�WULEXWDULHV�LQ�
DFFRUG�ZLWK�KLV�WKHRULHV�RI�VWDJHV�RI�FOLPD[�DQG�
HTXLOLEULXP�

Resilience
,Q�������&OL̆RUG�³%X]]´�+ROOLQJ��WKHQ�DW�WKH�
,QVWLWXWH�RI�5HVRXUFH�(FRORJ\�DW�WKH�8QLYHUVLW\�
RI�%ULWLVK�&ROXPELD��SXEOLVKHG�DQ�DUWLFOH�RQ�WKH�
UHVLOLHQFH�RI�HFRORJLFDO�V\VWHPV��LQ�ZKLFK�KH�
GH¿QHG�UHVLOLHQFH�DV�D�V\VWHP¶V�DELOLW\�³WR�DEVRUE�
FKDQJH�DQG�GLVWXUEDQFH�DQG�VWLOO�PDLQWDLQ�WKH�
VDPH�UHODWLRQVKLSV�EHWZHHQ�SRSXODWLRQV�RU�VWDWH�
YDULDEOHV�´>[@�:KDW�+ROOLQJ�VRXJKW�ZDV�D�ZD\�RI�

XQGHUVWDQGLQJ�FKDQJH�DQG�VWDVLV��GLVWXUEDQFH�
DQG�HTXLOLEULXP��7KH�FRQFHSW�RI�UHVLOLHQFH�
UHFRJQL]HG�WKDW�GLVWXUEDQFH�ZDV�IUHTXHQW��DQG�
IUHTXHQWO\�TXLWH�QDWXUDO��VR�QDWXUDO��LQ�IDFW��
WKDW�V\VWHPV�RIWHQ�ERXQFHG�EDFN�TXLWH�TXLFNO\��
7KH�QRUPDO�VWDWH�RI�HFRORJLFDO�V\VWHPV��DUJXHG�
+ROOLQJ��ZDV�QRW�VWDWLF�HTXLOLEULXP��EXW�DGMXVW�
PHQW�DQG�FKDQJH�WR�PHHW�IRUFHV�RI�GLVWXUEDQFH�

1937 Ohio River Flood.
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+ROOLQJ�ZDV�DPRQJ�WKH�¿UVW�VFLHQWLVWV�WR�EUHDN�
IUHH�RI�WKH�FRQFHSW�RI�HTXLOLEULXP��ZKLFK�KDG�
GRPLQDWHG�HFRORJ\�IRU�PXFK�RI�WKH�WZHQWLHWK�
FHQWXU\��(TXLOLEULXP�PHDQW�QRWKLQJ�ZLWKRXW�WKH�
LGHD�RI�GLVWXUEDQFH��D�IRUFH�FDSDEOH�RI�XSVHWWLQJ�
HTXLOLEULXP��DQG�\HW�DV�D�VFLHQWL¿F�FRQFHSW��
GLVWXUEDQFH�UHPDLQHG�XQGHYHORSHG�XQWLO�PXFK�
ODWHU�LQ�WKH�FHQWXU\��+ROOLQJ�IRFXVHG�RQ�UHVLOLHQFH��
VKLIWLQJ�HPSKDVLV�DZD\�IURP�XQGLVWXUEHG�HTXLOLE�
ULXP�DQG�WRZDUG�WKH�VSHHG�DQG�PHDQV�ZLWK�ZKLFK�
V\VWHPV�UHFRYHUHG�IURP�GLVWXUEDQFH��'LVWXUEDQFH�
DQG�UHVLOLHQFH��QRW�HTXLOLEULXP��ZHUH�QRUPDWLYH��
+ROOLQJ�DUJXHG��$OWKRXJK�+ROOLQJ�ZDV�QRW�
VSHFL¿FDOO\�LQWHUHVWHG�LQ�GLVWXUEDQFH��KLV�LQWHUHVW�
LQ�UHVLOLHQFH�QHFHVVDULO\�GUHZ�DWWHQWLRQ�WR�LW�DV�
D�FRQFHSW��ZKLFK�RWKHUV�EHJDQ�WR�GHYHORS�LQWR�
IRUPDO�WKHRU\��,Q�������9LQFHQW�5HVK�DQG�D�ODUJH�
WHDP�RI�FR�DXWKRUV�SXEOLVKHG�D�JURXQGEUHDNLQJ�
UHSRUW�RQ�³7KH�5ROH�RI�'LVWXUEDQFH�LQ�6WUHDP�
(FRORJ\�´>[L@

+ROOLQJ��5HVK��DQG�RWKHU�ZULWHUV�VRXJKW�WR�PRYH�
WKHLU�¿HOG�EH\RQG�WKH�FRQFHSWV�RI�HTXLOLEULXP�
DQG�FOLPD[��DQG�\HW�WKH\�SHUVLVWHG�LQ�WKLQNLQJ�
RI�GLVWXUEDQFHV�DV�RXWVLGH�IRUFHV�DFWLQJ�XSRQ�
FORVHG�V\VWHPV��MXVW�DV�:DUG�DQG�&OHPHQWV�KDG�
GRQH��(YHQ�WKHRULVWV�ZKR��E\�WKH�����V��EHJDQ�
WR�VHH�0LVVLVVLSSL�5LYHU�ÀRRGV�DV�LQWHJUDO�WR�
WKH�KHDOWK�RI�ÀRRGSODLQ�HFRORJLHV��VWLOO�WKRXJKW�
RI�WKHP�DV�LQWUXVLRQV��,Q�DQ�LPSRUWDQW�DUWLFOH�
SXEOLVKHG�LQ�������5LFKDUG�6SDUNV�DUJXHG�WKDW�
WKH������0LVVLVVLSSL�5LYHU�ÀRRG��ZKLOH�³D�PDMRU�
GLVWXUEDQFH�WR�PDQ�´�³ZDV�QRW�D�GLVWXUEDQFH�WR�
WKH�ELRWD��EHFDXVH�LW�RFFXUUHG�LQ�WKH�VSULQJ�DW�WKH�
WLPH�µH[SHFWHG¶�E\�WKH�ÀRRGSODLQ�VSDZQHUV�DQG�
PLJUDWRU\�ELUGV��DQG�VLPSO\�LQFUHDVHG�VSDZQLQJ�
DQG�IHHGLQJ�KDELWDW�DYDLODEOH�´�+RZHYHU��6SDUNV¶V�
FRQWLQXHG�XVH�RI�WKH�ZRUG�³GLVWXUEDQFH´�OLPLWHG�
KLV�H̆RUWV�WR�LQWHJUDWH�ÀRRGLQJ�LQWR�WKH�ÀRRGSODLQ�
HFRORJ\�WKURXJK�ZKDW�KH�WHUPHG�WKH�ÀRRG�SXOVH�
FRQFHSW��EHFDXVH�KH�FRQWLQXHG�WR�UHJDUG�ÀRRGV�
DV�LQWUXVLRQV��+H�GLVWLQJXLVKHG�LQWUXVLRQV�LQWR�
HFRORJLFDO�V\VWHPV�WKDW�XSVHW�WKRVH�V\VWHPV�IURP�
LQWUXVLRQV�WKDW�GLG�QRW²WKHUH�ZHUH�GLVWXUEDQFHV�
WKDW�GLVWXUEHG�DQG�WKHUH�ZHUH�GLVWXUEDQFHV�WKDW�
GLG�QRW�GLVWXUE²EXW�WKH�ZRUG�PHDQW�KH�FRXOG�

RQO\�FRQFHLYH�RI�D�ÀRRG�DV�D�IRUFH�IURP�RXWVLGH�
WKH�V\VWHP�DQG�QRW�DV�DQ�LQWHJUDO�FRPSRQHQW�RI�LW��
6LPLODUO\��UHVLOLHQW�V\VWHPV�IRU�6SDUNV�ZHUH�WKRVH�
WKDW�ZHUH�QRW�HDVLO\�GLVWXUEHG�E\�GLVWXUEDQFHV��
7KH�ZRUG�LWVHOI��ZKLFK�RULJLQDWHG�ZLWK�WKH�
FRQFHSW�RI�HTXLOLEULXP��FRQWLQXHG�WR�VKDSH�WKH�
VFLHQFH�RI�VWUHDP�HFRORJ\�ORQJ�DIWHU�HFRORJLVWV�
UHMHFWHG�WKH�FRQFHSW�RI�HTXLOLEULXP�>[LL@

5HVLOLHQFH�LV�QR�PRUH�UHDO��WKDW�LV�WR�VD\��QR�PRUH�
QDWXUDO�WKDQ�D�VWDWH�RI�HTXLOLEULXP��,QGHHG��
WKH�FRQFHSW�RI�D�GLVWXUEDQFH�UHJLPH��LQ�ZKLFK�
UHVLOLHQFH�DQG�GLVWXUEDQFH�DUH�EDODQFHG��LV��,�
ZRXOG�DUJXH��HTXLOLEULXP�WKHRU\�LQ�QHZ�SDFN�
DJLQJ��(TXLOLEULXP��UHVLOLHQFH��DQG�GLVWXUEDQFH�
DUH�FRQFHSWV²ZRUGV²IRU�DUWLFXODWLQJ�REVHUYHG�
HFRORJLFDO�FKDQJH�RU�V\VWHP�EHKDYLRU��%XW�ZKDW�
LV�LQVLGH�DQG�RXWVLGH�LV�FRQVWUXFWHG�E\�WKH�WHUPV��
7KH�ERXQGDULHV�RI�DQ�HFRORJLFDO�V\VWHP�HQG�
ZKHUH�D�ULYHU�PHHWV�LWV�EDQN��ZKHUH�ZDWHU�PHHWV�
ODQG��OLTXLG�PHHWV�VROLG��%XW�WKHVH�ERXQGDULHV�
H[LVW�RQO\�SDUWO\�LQ�QDWXUH��IRU�WKH\�DOVR�H[LVW�LQ�
WKH�ODQJXDJH�VFLHQWLVWV�XVH�WR�GHVFULEH�QDWXUH��
7KH�ERXQGDULHV�DUH�QHYHU�UHDOO\�LQWHUURJDWHG��
EHFDXVH�WKH�ZRUGV�WKDW�GH¿QH�WKHP�DOVR�UHLI\�
DQG�QDWXUDOL]H�WKHP��/DQG�DQG�ZDWHU�DQG�WKH�
HFRORJLFDO�V\VWHPV�XSRQ�DQG�ZLWKLQ�WKHP�DUH�
GH¿QHG�DV�VHSDUDWH��HDFK�RXWVLGH�RI�WKH�RWKHU��DQG�
ZKHQ�WKH\�PL[�WKH\�DUH�HDFK�VHHQ�DV�GLVWXUELQJ�
WKH�RWKHU��WR�JUHDWHU�RU�OHVVHU�GHJUHHV�GHSHQGLQJ�
RQ�WKH�UHVLOLHQFH�RI�HDFK�WR�WKH�RWKHU��:DWHU�

&OL̆RUG�6��+ROOLQJ�GLVFXVVLQJ�KLV�FRQFHSW�RI�
resilience.  

Source: YouTube.

https://www.youtube.com/watch?v=XX5qJaJDjSs
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GLVWXUEV�WKH�ÀRRGSODLQ��VLOW�GLVWXUEV�WKH�ULYHU��
%RWK�ERXQFH�EDFN�LI�WKH\�DUH�UHVLOLHQW��,Q�WKLV�
OLQJXLVWLF�FRQWH[W��WKH�GLVWLQFWLRQ�EHWZHHQ�ZKDW�LV�
KXPDQ�DQG�ZKDW�LV�QDWXUDO�FDQ�UHDOO\�PXGG\�WKH�
ZDWHUV��VR�WR�VSHDN��/HYHHV�GLVWXUE�WKH�LQWHUDFWLRQ�
EHWZHHQ�ULYHU�DQG�ÀRRGSODLQ��H[FHSW�ZKHQ�WKDW�
LQWHUDFWLRQ�LV�LWVHOI�D�GLVWXUEDQFH�WKDW�OHYHHV�FDQ�
SUHYHQW��$�KXPDQ�GLVWXUEDQFH�SXW�LQ�SODFH�WR�
FRXQWHU�D�QDWXUDO�GLVWXUEDQFH�UDLVHV�TXHVWLRQV�

IRU�ULYHU�UHVWRUDWLRQLVWV��:KDW�LV�WKH�UHDO�
GLVWXUEDQFH"�7KH�QDWXUDOO\�RFFXUULQJ�ÀRRG"�7KH�
KXPDQ�FRQVWUXFWHG�OHYHH"�7KH�ÀRRG�WKDW�RFFXUV�
EHFDXVH�RI�WKH�OHYHH"�7KH�KXPDQ�FRQVWUXFWLRQ�
RI�GHYLFHV�WR�FRXQWHU�WKH�H̆HFW�RI�OHYHHV"�7KH�
GHEDWHV�WKDW�RFFXU�DIWHU�GLVDVWHUV²ZDV�.DWULQD�
D�QDWXUDO�GLVDVWHU�RU�ZDV�LW�FDXVHG�E\�KXPDQ�
UHFNOHVVQHVV"²VWHP�LQ�SDUW�IURP�WKH�GLFKRWRP\�
SHUSHWXDWHG�E\�WKH�ODQJXDJH�RI�GLVWXUEDQFH�>[LLL@

,Q�WKH�VSULQJ�RI������WKH�0LVVLVVLSSL�5LYHU�UHDFKHG�LWV�KLJKHVW�OHYHO�LQ�PRUH�WKDQ�����\HDUV�
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Restoration as Creative Disturbance
)RU�HFRORJLVWV��HQJLQHHUV��DQG�HYHQ�ODQGVFDSH�
DUFKLWHFWV�ZKR�ZRUN�RQ�HFRORJLFDO�UHVWRUDWLRQ�
SURMHFWV��KXPDQ�LQWUXVLRQV�LQWR�D�V\VWHP�WKDW�DUH�
LQWHQGHG�WR�LPSURYH�UHVLOLHQFH��HYHQ�WKRXJK�WKH\�
FRPH�IURP�RXWVLGH�WKH�V\VWHP��DUH�QRW�WKRXJKW�RI�
DV�GLVWXUEDQFHV�EHFDXVH�WKH\�FRQWUDGLFW�RU�FDQFHO�
RWKHU�GLVWXUEDQFHV��(FRORJLFDO�UHVWRUDWLRQ�XVHV�
WDUJHWHG�KXPDQ�LQWUXVLRQV�WR�UHVWRUH�HFRORJLFDO�
V\VWHPV�WR�DQ�XQGLVWXUEHG�VWDWH��,QLWLDOO\��D�
GLVWXUEDQFH�ZDV�DQ\WKLQJ�WKDW�GLVUXSWHG�D�VWDWH�
RI�HTXLOLEULXP��ZKHUH�WKHUH�ZDV�QR�HTXLOLEULXP��
WKHUH�KDG�WR�EH�GLVWXUEDQFH��,Q�WLPH��GLVWXUEDQFH�
FDPH�WR�PHDQ�DQ\WKLQJ�IURP�ZKLFK�D�V\VWHP�
FRXOG�QRW�UHERXQG��DQ\WKLQJ�WKDW�RYHUSRZHUHG�
D�V\VWHP¶V�UHVLOLHQFH��:KHUH�UHVLOLHQFH�IDLOHG��
WKHUH�PXVW�EH�GLVWXUEDQFH��%XW�ZKDW��WKHQ��
RI�UHVWRUDWLRQ"�+RZ�GR�ZH�WKLQN�RI�RXWVLGH�
IRUFHV²GLVWXUEDQFHV²WKDW�LPSURYH�UHVLOLHQFH�WR�
RXWVLGH�IRUFHV"�7KH�SROLWLFV�RI�ULYHU�UHVWRUDWLRQ�
FDQ�EHFRPH�WULFN\�WKH�PRUH�RQH�SHUVRQ¶V�KXPDQ�
GLVWXUEDQFH�EHFRPHV�DQRWKHU�SHUVRQ¶V�H̆RUW�WR�
HQKDQFH�UHVLOLHQFH�>[LY@

5HFHQW�XVHV�RI�WKH�FRQFHSW�RI�GLVWXUEDQFH�WHQG�WR�
FROODSVH�GL̆HUHQFHV�EHWZHHQ�QDWXUDO�DQG�KXPDQ�
IRUFHV�WKDW�DFW�XSRQ�HFRORJLFDO�V\VWHPV��7KH\�DOVR�
FRQIXVH�WKH�H̆RUWV�RI�VFLHQWLVWV�WR�GLVWLQJXLVK�
EHWZHHQ�ZKDW�PLJKW�EH�FDOOHG�FUHDWLYH�DQG�
GHVWUXFWLYH�GLVWXUEDQFHV��)RU�H[DPSOH��KXPDQ�
PRGL¿FDWLRQV�RI�ULYHUV�RULJLQDOO\�LQWHQGHG�WR�
SUHYHQW�QDWXUDO�GLVWXUEDQFHV��H�J��OHYHHV��KDYH�
FRPH�WR�EH�WKRXJKW�RI�DV�WKHPVHOYHV�GLVWXUEDQFHV�
WKDW�UHGXFH�QDWXUDO�UHVLOLHQFH��,I��KRZHYHU��KXPDQ�
PRGL¿FDWLRQV�FDQ�PDNH�D�ULYHU�V\VWHP�PRUH�
UHVLOLHQW�LQ�WKH�IDFH�RI�QDWXUDO�GLVWXUEDQFHV²¿UHV��
VWRUPV��ÀRRGV��ZHDWKHU�HYHQWV²WKHQ�WKRVH�PRG�
L¿FDWLRQV�DUH�QRW�FDOOHG�GLVWXUEDQFHV��3URDFWLYH�
FRQVHUYDWLRQ�PHDVXUHV��ZKLFK�DUH��DIWHU�DOO��
KXPDQ�LQWUXVLRQV�LQWR�D�QDWXUDO�V\VWHP��DUH�VHHQ�
DV�OHVV�GLVWXUELQJ�WKDQ�QDWXUDO�GLVWXUEDQFHV�

+XPDQ��GHVWUXFWLYH��GLVWXUEDQFHV�KDYH�PRGL¿HG�
WKH�0LVVLVVLSSL�5LYHU�GHOWD�DQG�WKH�FRDVWDO�
PDUVKHV�RI�/RXLVLDQD��PDNLQJ�WKHP�OHVV�UHVLOLHQW�
WR�WKH�QDWXUDO�GLVWXUEDQFHV�RI�KXUULFDQHV��FRDVWDO�
HURVLRQ��DQG�VDOWZDWHU�LQWUXVLRQ��,Q�UHVSRQVH��
WKHUH�DUH�JURZLQJ�KXPDQ�LQWHUYHQWLRQV²FUHDWLYH�
GLVWXUEDQFHV��WKRXJK�WKH\�DUH�QRW�UHIHUUHG�WR�DV�
VXFK²DLPHG�DW�UHVWRULQJ�WKH�QDWXUDO�UHVLOLHQFH�RI�
WKH�GHOWD�DQG�WKH�FRDVW��1DWXUDO�GLVWXUEDQFHV�DUH�
WUHDWHG�DV�GHVWUXFWLYH�RU�FUHDWLYH�LQ�UHODWLRQVKLS�
WR�KXPDQ�GLVWXUEDQFHV��,Q�WKH�QDUUDWLYH�RI�GHOWD�
DQG�FRDVWDO�GHJUDGDWLRQ��KXUULFDQHV�DQG�WLGHV�
DUH��FUHDWLYH��GLVWXUEDQFHV�WKDW�PDLQWDLQ�FRDVWDO�
ZHWODQG�UHVLOLHQFH��XQWLO�KXPDQ��GHVWUXFWLYH��
GLVWXUEDQFHV��VXFK�DV�OHYHHV�DQG�WKH�DFWLYLWLHV�RI�
WKH�JDV�DQG�RLO�LQGXVWU\��ZHDNHQ�WKHLU�DELOLW\�WR�
ZLWKVWDQG�QDWXUDO��QRZ�GHVWUXFWLYH��GLVWXUEDQFHV��
7R�VDYH�WKH�/RXLVLDQD�FRDVW��WR�PDNH�LW�PRUH�
UHVLOLHQW��UHTXLUHV�VWLOO�PRUH�KXPDQ�LQWHUYHQWLRQ��
WKDW�LV�WR�VD\��KXPDQ��FUHDWLYH��GLVWXUEDQFHV�

7KH�SUREOHP��RI�FRXUVH��LV�ZLWK�WKH�ZRUG��,Q������
&KLHI�(QJLQHHU�0DUNKDP�VRXJKW�FRQJUHVVLRQDO�
IXQGV�DQG�DXWKRUL]DWLRQ�IRU�OHYHHV�WKDW�ZRXOG�
VWRS�WKH�ULYHU�IURP�ÀRRGLQJ��$�KDOI�FHQWXU\�ODWHU��
5LFKDUG�6SDUNV�VXUYH\HG�VRPH�RI�WKH�GDPDJH�
GRQH�WR�WKH�0LVVLVVLSSL�5LYHU�V\VWHP�E\�WKRVH�
OHYHHV��DQG�DUJXHG�IRU�D�SURJUDP�RI�UHVWRUDWLRQ�
HQJLQHHULQJ�WKDW�LQFOXGHG�ÀRDWLQJ�EUHDNZDWHUV��
DUWL¿FLDO�LVODQGV��DQG�WKH�SODQWLQJ�RI�DTXDWLF�
PDFURSK\WHV��/HIW�DORQH��ULYHUV�UHFRYHU�VRPH�
ZKDW��KH�DUJXHG��IURP�ERWK�KXPDQ�DQG�QDWXUDO�
GLVWXUEDQFHV��KRZHYHU��³KXPDQ�LQWHUYHQWLRQ�DQG�
FRQWLQXHG�PDLQWHQDQFH�ZLOO�OLNHO\�EH�UHTXLUHG�WR�
PDLQWDLQ�KDELWDW�GLYHUVLW\�DQG�GHVLUDEOH�IXQFWLRQ�
DO�V\VWHP�FKDUDFWHULVWLFV�´�0RUH�WR�WKH�SRLQW��KH�
FRQFOXGHG��³PDQ�LV�UHTXLUHG�WR�WDNH�RYHU�PDQ\�
RI�WKH�UHMXYHQDWLQJ�IXQFWLRQV´�WKDW�ULYHUV�RQFH�
SHUIRUPHG�RQ�WKHLU�RZQ�>[Y@�%XW�ZKHWKHU�WKH\�
LGHQWL¿HG�PDQ�RU�QDWXUH�DV�YLOODLQ��0DUNKDP�DQG�
6SDUNV�ERWK�FDOOHG�IRU�SHRSOH�WR�VWHS�LQ�KHURLFDOO\�
WR�VWRS�GLVWXUEDQFHV��7KH�PHDQLQJ�RI�WKH�ZRUG�
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LV�XQFOHDU��LQ�SDUW�EHFDXVH�DV�LWV�PHDQLQJ�KDV�
FKDQJHG�RYHU�WLPH��LW�QHYHUWKHOHVV�FDUULHV�
UHVLGXDO�PHDQLQJV��2QFH�FDQQRW�KHDU�5LFKDUG�
6SDUNV�XVH�WKH�ZRUG�ZLWKRXW�DOVR�KHDULQJ�D�OLWWOH�
RI�&KLHI�0DUNKDP��&RQVHTXHQWO\��WKH�FRQFHSW�

RI�GLVWXUEDQFH�LV�QR�ORQJHU�YHU\�H[SODQDWRU\��LI�
LW�HYHU�ZDV��DQG�LWV�DSSOLFDWLRQ�WR�SKHQRPHQD�
WKRXJKW�WR�EH�GHVWUXFWLYH��FUHDWLYH��RU�ERWK�DW�
RQFH�FDQ�VHHP�UDWKHU�DUELWUDU\�

Designing Stability and Clarity
,Q�WKH�$XJXVW������LVVXH�RI�Landscape 
Architecture Magazine��UHJXODU�FRQWULEXWRU�/LVD�
6SHFNKDUGW�UHSRUWHG�RQ�WKH�VWUHDP�UHVWRUDWLRQ�
ZRUN�RI�WZR�ODQGVFDSH�DUFKLWHFWV��3DUDSKUDVLQJ�
WKHP��6SHFNKDUGW�ZURWH��³'LVWXUEDQFH��RI�FRXUVH��
D̆HFWV�KRZ�ZDWHUFRXUVHV�ZRUN��EXW�LQ�D�G\QDPLF�
ZD\�´�6KH�FRQWLQXHV��TXRWLQJ�DUFKLWHFW�&KULV�6DVV��
³6WUHDPV�ZLOO�JR�WKURXJK�D�VHULHV�RI�WKUHH�RU�IRXU�
DGMXVWPHQWV�LQ�IRUP�WR�DFKLHYH�D�QHZ�VWDELOLW\�´�
7KXV��6SHFNKDUGW�FRQFOXGHG��³,W�LV�LPSRUWDQW�WR�
NQRZ�ZKDW�WKH�VWUHDP¶V�VXFFHVVLRQ�LV�JRLQJ�WR�
EH�DQG�ZKHUH�\RX�DUH�LQ�WKDW�VXFFHVVLRQ�LQ�RUGHU�
WR�GR�UHVWRUDWLRQ�´�,�VXJJHVW��KRZHYHU��WKDW�WKH�
UHODWLRQVKLS�EHWZHHQ�³GLVWXUEDQFH�´�³VWDELOLW\�´�
DQG�³UHVWRUDWLRQ´�GHPDQG�LQWHUURJDWLRQ��7KH�¿UVW�
WZR�ZRUGV��GLVWXUEDQFH�DQG�VWDELOLW\��DUH�FOHDUO\�
VHW�LQ�WHQVLRQ��ZKLFK�PHDQV�UHVWRUDWLRQ�LV�DOO�
DERXW�UHVROYLQJ�WKDW�WHQVLRQ��%XW�LV�WKDW�WHQVLRQ�
UHDO��WKDW�LV�WR�VD\��REVHUYDEOH�LQ�WKH�QDWXUDO�
ULYHU�V\VWHP"�2U�LV�LW�D�SURGXFW�RI�WKH�ODQJXDJH�

HFRORJLVWV��HQJLQHHUV��DQG�ODQGVFDSH�DUFKLWHFWV�
XVH�WR�GHVFULEH�ULYHUV"�:KDW�LI�ÀRRGV�DUH�QRW�
GLVWXUEDQFHV��EXW�UDWKHU�DUH�VWDELOL]HUV��RU�UH�
VWRUHUV��RU�WUDQVIRUPHUV"�:KDWHYHU�ZH�FDOO�WKHP�
DQG�KRZHYHU�ZH�GHFLGH�WR�WKLQN�DERXW�WKHP��WKH\�
DUH�VWLOO�ÀRRGV�FDXVHG�E\�ZDWHU�DQG�ODQG��JUDYLW\�
DQG�UHVLVWDQFH��IULFWLRQ�DQG�WXUEXOHQFH��DQG�WKH\�
FRQWDLQ�DQG�WRXFK��IHHG�DQG�GURZQ��PDQ\�OLYLQJ�
RUJDQLVPV�DQG�FRPPXQLWLHV�RI�RUJDQLVPV��WKDW�
PXFK�ZH�NQRZ��$UH�WKH\�GLVWXUEDQFHV"�:KDW�
GRHV�UHVLOLHQFH�PHDQ�LI�ZH�WKLQN�RI�ÀRRGV�DV�
UHVWRUDWLYH"�:KDW�LV�UHVWRUHG�E\�ULYHU�UHVWRUDWLRQ�
SURMHFWV�LI�ZH�QR�ORQJHU�KDYH�D�FRQFHSW�RI�
GLVWXUEDQFH"�5HPRYH�WKH�ZRUG�GLVWXUEDQFH�DQG�
WKHUHE\�UHPRYH�WKH�WHQVLRQ"�7KHVH�DUH�TXHVWLRQV�
WKDW�GR�QRW�JHW�DVNHG��ODUJHO\�EHFDXVH�WKH�ZRUG�
GLVWXUEDQFH�DQVZHUV�WKHP�SUHHPSWLYHO\��,QTXLU\�
LQWR�WKH�EHKDYLRU�RI�ULYHUV�VWRSV�WKH�PRPHQW�RXU�
ZRUGV²GLVWXUEDQFH��VWDELOLW\��UHVLOLHQFH��UHVWR�
UDWLRQ²WHOO�XV�KRZ�ULYHUV�EHKDYH�>[YL@

Drawing Lines
7KH�OLQHV�WKDW�VHSDUDWH�ZKDW�LV�LQVLGH�DQG�RXWVLGH�
D�V\VWHP�DUH�QRW�DOZD\V�FOHDU��WKRXJK�WKH\�PXVW�
EH�GUDZQ�LI�V\VWHPV��RU�SRUWLRQV�RI�WKHP��DUH�WR�
EH�LVRODWHG��VWXGLHG��DQG�XQGHUVWRRG��(QJLQHHUV�
WDVNHG�ZLWK�FRQWUROOLQJ�ÀRRGV�QHHG�WR�GUDZ�
OLQHV�EHWZHHQ�ZKHUH�ZDWHU�FDQ�DQG�FDQQRW�JR��
6FLHQWLVWV�VWXG\LQJ�HFRORJLFDO�V\VWHPV�QHHG�WR�
PDUN�WKH�OLPLWV�RI�WKRVH�V\VWHPV��RU�WKH\�HQG�XS�
WU\LQJ�WR�FRPSUHKHQG�HYHU\WKLQJ�RQ�WKH�SODQHW�
WRXFKHG�E\�WKH�VXQ��5LYHU�UHVWRUDWLRQ�SURJUDPV�
QHHG�WR�LGHQWLI\�JRDOV��ZKLFK�PHDQV�GUDZLQJ�OLQHV�

WKDW�GLVWLQJXLVK�EHWZHHQ�ZKDW�ZLOO�EH�UHVWRUHG�
DQG�ZKDW�ZLOO�QRW��ZKR�ZLOO�EHQH¿W�DQG�ZKR�ZLOO�
QRW��ZKR�LV�WR�EH�LQFOXGHG�LQ�WKH�SURJUDP�DQG�
ZKR�LV�QRW��$W�WKH�YHU\�OHDVW��WKH�SROLWLFV�RI�UHVWR�
UDWLRQ�UHTXLUHV�WKDW�OLQHV�EH�GUDZQ��%XW�LQ�FHUWDLQ�
LQVWDQFHV��OLQHV�GUDZQ�IRU�YHU\�SUDFWLFDO�UHDVRQV�
LQ�RQH�FRQWH[W�JHW�SDVVHG�DORQJ�WR�RWKHU�FRQWH[WV�
ZKHUH��SHUKDSV��WKH\�GR�QRW�EHORQJ��/LQHV�KDUGHQ�
RYHU�WLPH�WR�ZKHUH�WKH\�VHHP�WR�EH�QDWXUDO��
WKRXJK�WKH\�ZHUH�RULJLQDOO\�KXPDQ�FRQWULYDQFHV�
GUDZQ�IRU�SUDJPDWLF�RU�KHXULVWLF�UHDVRQV��7KH�
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OLQH�EHWZHHQ�D�V\VWHP�DQG�WKH�IRUFHV�IURP�ZLWK�
RXW�WKDW�XSVHW�LW��PRUH�RU�OHVV��GHSHQGLQJ�RQ�LWV�
UHVLOLHQFH��LV�VXFK�D�OLQH�

:KHQ�ELRORJLVWV�WKRXJKW�RI�FORVHG�FRPPXQLWLHV�
RI�SODQWV�RU�DQLPDOV�PRYLQJ�WRZDUG�VWDWLF�HTXL�
OLEULXP��WKH�IRUFHV�WKDW�XSVHW�WKDW�HTXLOLEULXP�
ZHUH�GLVWXUEDQFHV��/DWHU��ZKHQ�ELRORJLVWV�EHJDQ�
WR�WKLQN�RI�HFRORJLFDO�V\VWHPV�DV�QRUPDOO\�
G\QDPLF�UDWKHU�WKDQ�VWDWLF��ZKLFK�HQFRXUDJHG�
WKHP�WR�WKLQN�RI�GLVWXUEDQFHV�DV�QRUPDO�DQG�HYHQ�
QHFHVVDU\�IRU�WKH�KHDOWK�RI�WKRVH�V\VWHPV��WKH\�
FRQWLQXHG�WR�XVH�D�ZRUG�LQKHULWHG�IURP�WKH�HDUOLHU�
HUD��D�ZRUG�WKDW�HQFRXUDJHG�WKHP�WR�GUDZ�OLQHV�
EHWZHHQ�ZKDW�OD\�LQVLGH�WKH�V\VWHP�DQG�ZKDW�GLG�
QRW�DQG�WR�WKLQN�RI�WKRVH�OLQHV�DV�QDWXUDO��,Q�WKH�
FDVH�RI�VWUHDP�HFRORJ\��WKH�FRQFHSW�RI�GLVWXUEDQFH�
UHLQIRUFHV�WKH�QRWLRQ�WKDW�ÀRRGV�DUH�IRUFHV�WKDW�

OLH�RXWVLGH�WKH�ÀRRGSODLQ�HFRORJ\��,W�UHLQIRUFHV�
WKH�QRWLRQ�WKDW�WKH�HFRORJ\�RQ�WKH�ODQG�LV�VHSDUDWH�
IURP�WKH�HFRORJ\�LQ�WKH�ULYHU��,W�UHLQIRUFHV�WKH�
LGHD�WKDW�ODQG�DQG�ZDWHU�RXJKW�WR�EH�NHSW�VHSD�
UDWH��ZKLFK�PDNHV�LW�YHU\�GL̇FXOW�IRU�HQJLQHHUV�
UHVSRQVLEOH�IRU�SUHYHQWLQJ�ÀRRGV�WR�ZRUN�ZLWK�
HFRORJLVWV�ZKR�VHH�ÀRRGV�DV�QHFHVVDU\�IRU�WKH�
KHDOWK�RI�D�UHVLOLHQW�ÀRRGSODLQ��2QH�FDQ�LPDJLQH�D�
FRQYHUVDWLRQ�EHWZHHQ�DQ�HQJLQHHU�VHW�RQ�VWRSSLQJ�
D�ÀRRGLQJ�ULYHU�IURP�GLVWXUELQJ�WKH�ODQG�DQG�
KXPDQ�FRPPXQLWLHV�DQG�DQ�HFRORJLVW�ZKR�LQVLVWV�
WKDW�ÀRRGV�DUH�QHFHVVDU\�WR�WKH�ZHOO�EHLQJ�RI�OLIH�
RQ�WKH�ODQG��DQG�WKDW�LW�LV�WKH�HQJLQHHU¶V�OHYHH�WKDW�
ZLOO�FDXVH�WKH�UHDO�GLVWXUEDQFH��$QG�WKHQ�RQH�FDQ�
LPDJLQH�WZR�OHJLVODWRUV�R̆HULQJ�RSSRVLQJ�ELOOV��
ZLWK�HDFK�GHFODULQJ�KLV�RU�KHU�ELOO�WR�EH�HVVHQWLDO�
IRU�VWRSSLQJ�GDQJHURXV�GLVWXUEDQFHV�

Facts, Conjectures, and Words In Between
7KH�GHEDWH�RYHU�WKH�KHDOWK�RI�WKH�0LVVLVVLSSL�
5LYHU�GHOWD�H[HPSOL¿HV�VRPH�RI�WKH�FRQIXVLRQ�
WKDW�FRPHV��QRW�IURP�GUDZLQJ�OLQHV�EHWZHHQ�
UHVLOLHQW�V\VWHPV�DQG�LQWUXGLQJ�GLVWXUEDQFHV��EXW�
IURP�VHHLQJ�WKRVH�OLQHV�DV�QDWXUDO��7KH�GHOWD�KDV�
DOZD\V�FKDQJHG��PRYHG��HURGHG�KHUH�DQG�DFFUXHG�
WKHUH��7KH�OHYHHV�WKDW�VHHP�WR�KDYH�FDXVHG�WKH�
XQZDQWHG�HURVLRQ�RI�WKH�FRDVWOLQH�DUH�DOVR�WKH�
OHYHHV�WKDW�KDYH�NHSW�WKH�ULYHU�LQ�WKH�FKDQQHO�WKDW�
ÀRZV�SDVW�1HZ�2UOHDQV��7R�WDNH�GRZQ�WKH�OHYHHV�
LQ�WKH�QDPH�RI�UHVWRULQJ�WKH�GHOWD�VR�LW�FDQ�SURWHFW�
1HZ�2UOHDQV�IURP�KXUULFDQHV�ZRXOG�EH�WR�DVVXPH�
1HZ�2UOHDQV�ZRXOG�VXUYLYH�WKH�GLVPDQWOLQJ�RI�
WKH�OHYHHV��ZKLFK�LW�SUREDEO\�ZRXOG�QRW��:LWKRXW�
WKH�OHYHHV��WKH�PRXWK�RI�WKH�ULYHU�ZRXOG�EH�IDU�
WR�WKH�ZHVW�RI�LWV�SUHVHQW�ORFDWLRQ��DQG�WKH�GHOWD�
DURXQG�1HZ�2UOHDQV��DQG�WKH�FLW\�LWVHOI��ZRXOG�JR�
WKH�ZD\�RI�WKH�&KDQGHOHXU�,VODQGV��D�IRUPHU�GHOWD�
WKDW�ORQJ�DJR�VXQN�LQWR�WKH�VHD��6R�OLQHV�PXVW�EH�
GUDZQ�WR�GHVLJQDWH�OHYHHV�WKDW�VKRXOG�UHPDLQ�WR�
SURWHFW�WKH�FLW\�DQG�LWV�LQKDELWDQWV�IURP�ÀRRG�
GLVWXUEDQFHV�DQG�OHYHHV�WKDW�VKRXOG�EH�GLVPDQ�
WOHG�VR�WKDW�ÀRRGLQJ�FDQ�KHOS�UHEXLOG�WKH�GHOWD¶V�

UHVLOLHQFH�DJDLQVW�VWRUPV�DQG�ULVLQJ�RFHDQV��EXW�
DOVR�DJDLQVW�KXPDQ�GLVWXUEDQFHV��LQFOXGLQJ�
OHYHHV��$OO�RI�WKLV�PLJKW�EH�PRUH�FOHDU�LI�ZH�ZHUH�
QRW�VR�FRPPLWWHG�WR�WKH�ZRUGV�³GLVWXUEDQFH´�DQG�
³UHVLOLHQFH�´�RU�DW�OHDVW��LI�ZH�XVHG�WKH�ZRUGV�ZLWK�
FDUHIXO�FRQVLGHUDWLRQ��SUHFLVH�GH¿QLWLRQ��DQG�
FOHDU�LQWHQW�>[YLL@

³7KHUH�LV�VRPHWKLQJ�IDVFLQDWLQJ�DERXW�VFLHQFH�´�
ZURWH�0DUN�7ZDLQ��LQ�Life on the Mississippi. 
³2QH�JHWV�VXFK�ZKROHVDOH�UHWXUQV�RI�FRQMHFWXUH�
RXW�RI�VXFK�D�WULÀLQJ�LQYHVWPHQW�RI�IDFW�´�7ZDLQ�
WRRN�KLV�QDPH�IURP�WKH�XQFHDVLQJ�DFFXPXODWLRQ�
RI�IDFWV�DERXW�ULYHU�GHSWK��WKH�FRQMHFWXUHV��WKDW�
LV��WKH�WKHRULHV�RI�SLORWV�DERXW�WKHLU�VLJQL¿FDQFH�
IRU�WKH�VDIH�SDVVDJH�RI�ULYHUERDWV��DQG�IURP�WKH�
ZRUGV�WKDW�FRQQHFWHG�IDFW�DQG�FRQMHFWXUH��,�WKLQN�
KH�ZHOO�XQGHUVWRRG�WKH�YDOXH�RI�ERWK�IDFW�DQG�FRQ�
MHFWXUH�DQG�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR��
7KH�³ZKROHVDOH�UHWXUQV´�KH�VSRNH�RI�FRPH�ZKHQ�
IDFW�DQG�FRQMHFWXUH�DUH�FRQIXVHG��7KH�SUREOHP�
LV�QRW�ZLWK�FRQMHFWXUH�RU�ZLWK�IDFW��EXW�ZLWK�ODQ�
JXDJH�WKDW��ZKHQ�XVHG�ZLWKRXW�GXH�FRQVLGHUDWLRQ��
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FRQIXVHV�WKH�WZR��WXUQLQJ�FRQMHFWXUH�LQWR�IDFW�RU�
YLFH�YHUVD��,W�LV�D�IDFW�WKDW�WKH�0LVVLVVLSSL�5LYHU�
LV�SURQH�WR�ÀRRGLQJ��+RZHYHU��ZKDW�LI�DQ\WKLQJ�D�
ÀRRG�GLVWXUEV�LV�D�PDWWHU�RI�FRQMHFWXUH��6LPLODUO\��
LW�LV�D�IDFW�WKDW�OHYHHV�LQWHUIHUH�ZLWK�WKH�ULYHU¶V�
QDWXUDO�ÀRRG�SDWWHUQV��+RZHYHU��ZKHWKHU�WKDW�
LQWHUIHUHQFH�LV�D�GLVWXUEDQFH�RU�QRW�LV�D�PDWWHU�RI�
FRQMHFWXUH��,W�LV�D�IDFW�WKDW�WKH�0LVVLVVLSSL�5LYHU�

GHOWD�LV�VKLIWLQJ��VLQNLQJ��HURGLQJ��DQG�JHQHUDOO\�
UHFHGLQJ�EXW�DOVR�PRYLQJ�ZHVWZDUG��DQG�WKDW�WKH�
FDXVHV�DUH�ERWK�QDWXUDO�DQG�KXPDQ��%XW�ZKHWKHU�
WKRVH�FDXVHV��ERWK�WKH�KXPDQ�DQG�WKH�QDWXUDO��
DUH�GLVWXUEDQFHV��DQG�ZKHWKHU�H̆RUWV�WR�VWRS�
WKHP�DPRXQW�WR�UHVWRUDWLRQ��RU�DUH�WKHPVHOYHV�
GLVWXUEDQFHV²WKRVH�DUH�FRQMHFWXUHV��WRR�
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