
 
EXW DQ\RQH ZKR EHQHILWV IURP WKH FXUUHQW

GDPPHG VWDWH RI WKH 5LR *UDQGH PXVW

VKDUH WKH UHVSRQVLELOLW\ IRU 6DOWFHGDUV· JULS

RQ WKH ULYHU�

,QGLYLGXDO ODQGRZQHUV FDQ SXUVXH

6DOWFHGDU HUDGLFDWLRQ SURJUDPV RQ WKHLU

RZQ SURSHUW\� 7KH 86 'HSDUWPHQW RI

$JULFXOWXUH� WKURXJK VXFK SURJUDPV DV WKH

&RQWLQXRXV &RQVHUYDWLRQ 5HVHUYH 3URJUDP

�&&53� DQG RWKHUV� FDQ SURYLGH

ODQGRZQHUV ZLWK IXQGV WR FDUU\ RXW

UHVWRUDWLRQ LQ ULSDULDQ EXIIHU ]RQHV� 7KHVH

SURJUDPV JHQHUDOO\ UHTXLUH D FRVW�VKDUH

UHVSRQVLELOLW\ RQ WKH ODQGRZQHU·V SDUW EXW

FDQ SURYLGH WD[ EUHDNV DV ZHOO�

7KH JUHDWHVW FKDOOHQJH WR HOLPLQDWLQJ

6DOWFHGDU� KRZHYHU� LV NHHSLQJ LW IURP

FRPLQJ EDFN� $ ODQGRZQHU PLJKW HOLPLQDWH

6DOWFHGDU RQ KLV RZQ SURSHUW\ RQO\ WR ILQG

LW UH�HQFURDFKLQJ IURP QHLJKERULQJ ODQGV�

6WLOO� ZLWK FRQWLQXHG HIIRUW� LVRODWHG

SRFNHWV RI QDWLYH KDELWDW FDQ EH

PDLQWDLQHG� VXFK DV LQ %RVTXH GHO $SDFKH

DQG 6DQWD $QD 3XHEOR�

0LOOLRQV� SHUKDSV ELOOLRQV RI GROODUV

ZRXOG EH UHTXLUHG WR PDNH D GHQW LQ

UHPRYLQJ 6DOWFHGDU SRSXODWLRQV IURP WKH

)RUJRWWHQ 5LYHU VWUHWFK RI WKH 5LR *UDQGH�

DQG DW WKDW OHYHO RI IXQGLQJ WKH IHGHUDO

JRYHUQPHQW ZRXOG DOPRVW FHUWDLQO\ QHHG WR

EH D VSRQVRULQJ SDUWQHU� 6XFK DQ HIIRUW

ZRXOG UHTXLUH D FROODERUDWLRQ EHWZHHQ

IHGHUDO DQG VWDWH DJHQFLHV� ODQGRZQHUV

DQG WKH SXEOLF�

,Q WKH )RUJRWWHQ 5LYHU VWUHWFK� D

SURJUDP WR LQYROYH DQG�RU FRRUGLQDWH ZLWK

0H[LFDQ ODQGRZQHUV ZRXOG KDYH D JUHDWHU

LPSDFW� $ FRQFHUWHG� ORQJ�WHUP� IHGHUDOO\�

VXSSRUWHG 6DOWFHGDU HOLPLQDWLRQ FDPSDLJQ

FRXOG EH XQGHUWDNHQ WKDW ZRXOG JR D ORQJ

ZD\ WRZDUG UHVWRULQJ VRPH HFRQRPLF DQG

HFRORJLFDO YDOXH WR WKH )RUJRWWHQ 5LYHU�

)RU PRUH LQIRUPDWLRQ RQ ODQGRZQHU

FRQVHUYDWLRQ SURJUDPV� FRQWDFW�

7KH 5HVRXUFH &RQVHUYDWLRQ DQG

'HYHORSPHQW &RXQFLO IRU WKH &KLKXDKXDQ

'HVHUW� EDVHG DW 6XO 5RVV 8QLYHUVLW\ LQ

$OSLQH� 7H[DV�

����� ��������

7KH 86'$ 1DWXUDO 5HVRXUFH &RQVHUYDWLRQ

6HUYLFH RIILFH� (O 3DVR

����� ��������

DQG $OSLQH� ����� ��������

7KH )RUJRWWHQ 5LYHU $GYLVRU\ &RPPLWWHH DQG LWV SDUWQHUV DUH GHGLFDWHG WR ILQGLQJ ZD\V WR

HQVXUH WKDW WKH 5LR *UDQGH LV UHFRJQL]HG DQG SURWHFWHG IRU LWV LQWHJULW\ DV D G\QDPLF OLYLQJ

V\VWHP� FDSDEOH RI VXSSRUWLQJ DTXDWLF OLIH DQG VXVWDLQLQJ ULSDULDQ KDELWDW� 7KHVH ZD\V

LQFOXGH HGXFDWLQJ SHRSOH DERXW WKH ULYHU� FRPPHQWLQJ RQ SROLFLHV WKDW PD\ GHWULPHQWDOO\

DIIHFW WKH ULYHU� DQG ZRUNLQJ WRJHWKHU DQG ZLWK DJHQFLHV LQ WKH 8�6� DQG 0H[LFR WR SURPRWH

PRUH VXVWDLQDEOH SROLFLHV DW WKH VWDWH DQG QDWLRQDO OHYHO�

7KH )RUJRWWHQ 5LYHU $GYLVRU\ &RPPLWWHH�

5LR *UDQGH 5HVWRUDWLRQ

)DUIOXQJ $GYHQWXUHV
)/2 (QJLQHHULQJ

%RVTXH GHO $SDFKH 1DWLRQDO :LOGOLIH 5HIXJH
6RXWKZHVW (QYLURQPHQWDO &HQWHU

7H[DV &HQWHU IRU 3ROLF\ 6WXGLHV
:RUOG :LOGOLIH )XQG

&RQVRUWLXP IRU WKH 5LR *UDQGH

(O 3DVR�7UDQV 3HFRV $XGXERQ 6RFLHW\
%LJ %HQG 1DWLRQDO 3DUN

5LR *UDQGH�5LR %UDYR %DVLQ &RDOLWLRQ 

)RU PRUH LQIRUPDWLRQ DERXW )5$& DFWLYLWLHV RU WKLV

QHZVOHWWHU� SOHDVH FRQWDFW�

.DUHQ &KDSPDQ

7H[DV &HQWHU IRU 3ROLF\ 6WXGLHV

�� (DVW $YHQXH 6XLWH ���

$XVWLQ� 7H[DV� �����

����� �������� SKRQH

����� �������� ID[

NF#WH[DVFHQWHU�RUJ
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6DYH�WKH�)RUJRWWHQ�5LYHU"��
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$ QHZVOHWWHU RI WKH )RUJRWWHQ 5LYHU $GYLVRU\ &RPPLWWHH

)RU SHRSOH LQWHUHVWHG LQ WKH 5LR *UDQGH �

USGS Quad, Indian Hot Springs NW: 10/19/97. Satellite photo of Forgotten River 
segment, illustrating the extent of Saltcedar damage.  Tamarisk monoculture is 
seen in red while Rio Grande main channel is largely obliterated. Photo courtesy 
Texas Natural Resource Information Service, via the Bureau of Reclamation. 



 �����7KH�)RUJRWWHQ�5LYHU�VWUHWFK RI

WKH 5LR *UDQGH WULFNOHV WKURXJK UXUDO ZHVW

7H[DV� URXJKO\ IURP EHORZ )RUW 4XLWPDQ WR

WKH 5LR &RQFKRV MXQFWXUH QHDU 3UHVLGLR�

7UDYHOLQJ WKH )RUJRWWHQ 5LYHU DQG WKH

FRXQWLHV WKURXJK ZKLFK LW SDVVHV VSDUNV

WKH LPDJLQDWLRQ DQG FRQMXUHV LPDJHV RI

WKH 2OG :HVW� ,PDJLQLQJ ZKDW WKH DUHD

PXVW KDYH RQFH ORRNHG OLNH LV DOO RQH FDQ

GR WRGD\� DV PXFK DV WKH ULYHU LV LPSDFWHG

E\ D ODFN RI ZDWHU� WKH UHJLRQ LV LPSDFWHG

E\ D ODFN RI HFRQRPLF RSSRUWXQLW\� 3RYHUW\

UDWHV LQ +XGVSHWK DQG 3UHVLGLR FRXQWLHV

KRYHU DURXQG ���� DQG 3UHVLGLR·V ���

XQHPSOR\PHQW UDWH LV WKH KLJKHVW LQ WKH

VWDWH�

$ UHFHQW DVVHVVPHQW RI WKH UHJLRQ

FRQGXFWHG E\ )HUPDWD� ,QF� LQGLFDWHV WKHUH

LV JUHDW SRWHQWLDO IRU QDWXUH WRXULVP WR

EORVVRP KHUH� ZLWK WKH DSSURSULDWH

PDUNHWLQJ DQG LQIUDVWUXFWXUH LQ SODFH� )RU

QDWXUH WRXULVP WR RFFXU LQ DUHDV RI WKH

)RUJRWWHQ 5LYHU� UHVWRUDWLRQ RI VRPH RI WKH

ULYHU·V FRUH DVVHWV ZLOO QHHG WR EH

XQGHUWDNHQ DV ZHOO³FRUH DVVHWV WKDW KDYH

EHHQ ODUJHO\ REOLWHUDWHG E\ VHYHUDO IDFWRUV�

FKLHI DPRQJ WKHP D VHYHUH LQIHVWDWLRQ RI

H[RWLF 6DOWFHGDU�

�����6DOWFHGDU��7DPDUL[��LV�DQ�

LQYDVLYH�H[RWLF�VKUXE�RU VPDOO WUHH�

LQWURGXFHG WR WKH 8�6� IURP (XUDVLD LQ WKH

HDUO\ ����·V� ,W LV HVWLPDWHG WKDW RYHU RQH

PLOOLRQ DFUHV RI 6DOWFHGDU KDYH VSUHDG

DORQJ ULYHUV DQG VWUHDPV LQ WKH 6RXWK DQG

:HVW� 7R PDQ\ ZKR KDYH KDG WR GHDO ZLWK

7DPDULVN� WKH LPDJH RI 6DOWFHGDU LV D

SUROLILF� ZDWHU�VOXUSLQJ� VDOW�SURGXFLQJ SODQW

WKDW KDV UHSODFHG QDWLYH &RWWRQZRRG DQG

:LOORZ WUHHV VR H[WHQVLYHO\ DQG HIIHFWLYHO\

WKDW LW LV RIWHQ WKH GRPLQDQW ULSDULDQ

VSHFLHV ZKHUH LW LV IRXQG� 6DOWFHGDU

UHGXFHV ELRGLYHUVLW\� ORZHUV ZDWHU WDEOHV�

DQG KDV OLWWOH HFRQRPLF RU HFRORJLFDO YDOXH�

(DUO\ HIIRUWV DW ELRFRQWURO RI 6DOWFHGDU

ZHUH VWDOOHG EULHIO\ ZKHQ WKH 6RXWKZHVW

:LOORZ IO\FDWFKHU� D 6DOWFHGDU QHVWHU� ZDV

SODFHG RQ WKH HQGDQJHUHG VSHFLHV OLVW�

+RZHYHU� VWXGLHV VKRZ WKDW WKH

IO\FDWFKHU·V QHVWLQJ SUHIHUHQFH KDV PRUH

WR GR ZLWK WKH IDFW WKDW 6DOWFHGDU KDV

EHFRPH WKH GRPLQDQW VSHFLHV LQ PXFK RI

WKH ELUG·V UDQJH� 5HSODFLQJ 6DOWFHGDU

PRQRFXOWXUHV ZLWK GLYHUVH KDELWDWV RI

QDWLYH VSHFLHV FRXOG QRW RQO\ UHVWRUH WKH

IO\FDWFKHU·V KLVWRULF QHVWLQJ JURXQGV� EXW

DOVR DWWUDFW D JUHDWHU YDULHW\ RI ELUGV DQG

RWKHU ZLOGOLIH QHFHVVDU\ WR LPSURYH YLHZLQJ

RSSRUWXQLWLHV IRU QDWXUH WRXULVWV�

)XUWKHUPRUH� VLQFH D PDWXUH 6DOWFHGDU

FDQ FRQVXPH DV PXFK DV ��� JDOORQV RI

ZDWHU D GD\� FOHDULQJ ODUJH VWDQGV LQ VRPH

DUHDV KDV KDG D GUDPDWLF SRVLWLYH HIIHFW

RQ WKH ZDWHU WDEOH� RIWHQ UHVWRULQJ HQWLUH

ZHWODQGV� :KLOH FOHDULQJ 6DOWFHGDU KDV QRW

EHHQ VKRZQ WR LQFUHDVH GRZQVWUHDP

VXUIDFH ZDWHU IORZV� ULSDULDQ KDELWDW FRXOG

EH YDVWO\ LPSURYHG� DQG DOWHUDWLRQV LQ WKH

ULYHU V\VWHP FDXVHG E\ 6DOWFHGDU PD\ EH

UHYHUVHG�

�����$FKLHYLQJ�WUXH�UHVWRUDWLRQ�LQ�

WKH�)RUJRWWHQ�5LYHU�VWUHWFK�ZRXOG
LGHDOO\ LQYROYH PRUH WKDQ VLPSO\ UHPRYLQJ

6DOWFHGDU� 7KH V\VWHP KLVWRULFDOO\

EHQHILWHG IURP SHULRGLF IORRG IORZV WKDW

VXSSOLHG WKH LQXQGDWLRQ QHHGHG IRU

JHUPLQDWLRQ RI QDWLYH WUHHV DQG

FRQWULEXWHG EDFNZDWHU SRQGV IRU PLJUDWRU\

DQG QDWLYH ZDWHUIRZO� 7KH FRQVWUXFWLRQ RI

(OHSKDQW %XWWH 5HVHUYRLU ODUJHO\ KDOWHG

QDWXUDO IORRGLQJ� KRZHYHU� DQG ZDWHU LQ WKH

)RUJRWWHQ 5LYHU VWUHWFK LV PRVWO\

FRPSRVHG RI UHWXUQ IORZV IURP (O 3DVR�

-XDUH] PXQLFLSDO XVH DQG LUULJDWLRQ

GRZQVWUHDP RI WKH VLVWHU FLWLHV� 'XH WR

H[WUHPH FRPSHWLWLRQ IRU ZDWHU VXSSOLHV³

ERWK VXUIDFH DQG JURXQGZDWHU³LQ WKLV

UHJLRQ DQG HOVHZKHUH� VHFXULQJ DGGLWLRQDO

IORZV IRU HFRV\VWHP UHVWRUDWLRQ ZRXOG EH D

SURWUDFWHG DQG GLIILFXOW HQGHDYRU�

6RPH %XUHDX RI 5HFODPDWLRQ DQG

,%:& SHUVRQQHO EHOLHYH WKDW VLJQLILFDQW

IORZ �DW OHDVW ������� DFUH IHHW� PDNHV LW

Saltcedar stand, Bosque del Apache NWR  
Photo courtesy Gina Dello Russo 

 
DOO WKH ZD\ WKURXJK WKH V\VWHP IURP )RUW

4XLWPDQ WR WKH &RQFKRV FRQIOXHQFH�

+RZHYHU� WKH W\SH RI IORRGLQJ UHJLPH WKDW

PLJKW EH QHHGHG WR UHVWRUH ULSDULDQ

KDELWDW LV OHVV GHSHQGHQW RQ FRQWLQXRXV

IORZ WKDQ RQ WLPHG UHOHDVHV� DQG WKHUH LV

QR LQIUDVWUXFWXUH LQ SODFH WR KROG DQG

UHOHDVH WKHVH IORZV�

:KDW DERXW EX\LQJ ZDWHU ULJKWV WR

ERRVW IORZV" (YHQ LI IXQGV ZHUH DYDLODEOH�

DQG HYHQ LI DOO FXUUHQW ZDWHU ULJKWV KROGHUV

LQ WKLV VWUHWFK ZHUH WR VHOO WKHLU ULJKWV�

WKHUH LV QRW HQRXJK WR SURYLGH D VLJQLILFDQW

DPRXQW RI DGGLWLRQDO LQVWUHDP IORZ �OHVV

WKDQ ������ DFUH IHHW�� DQG QR ZD\ WR

IXOILOO WKHVH ULJKWV DW D SDUWLFXODU WLPH DQG

SODFH DV WKH\ DUH ´UXQ�RI�ULYHUµ IORZV� ,Q

RWKHU ZRUGV� WKH ULJKW FDQ·W EH H[HUFLVHG

XQOHVV WKH ZDWHU LV LQ WKH VWUHDP�

�����(OLPLQDWLRQ�RI�6DOWFHGDU�ZRXOG
DW OHDVW LQLWLDWH WKH UHVWRUDWLRQ SURFHVV�

6HYHUDO SURMHFWV LQ 1HZ 0H[LFR DQG 7H[DV

WR HOLPLQDWH 6DOWFHGDU DQG UHVWRUH ULSDULDQ

YHJHWDWLRQ KDYH EHHQ VXFFHVVIXO� &RVWV

YDU\ DFFRUGLQJ WR WKH PHWKRGV XVHG�

0HFKDQLFDO UHPRYDO RI WKH WUHH LV SUREDEO\

WKH PRVW H[SHQVLYH� ZLWK FRVWV UDQJLQJ

IURP ���� WR ���� SHU DFUH� EXW WKLV LV

WKH PRVW HFRORJLFDOO\ VDIH DOWHUQDWLYH�

5HQWLQJ DQG RSHUDWLQJ HTXLSPHQW� DV ZHOO

DV ODERU FRVWV� DUH JHQHUDOO\ WKH KLJKHVW

H[SHQGLWXUHV�

0HFKDQLFDO UHPRYDO WDUJHWV RQO\

6DOWFHGDU DQG GRHV QRW LQWURGXFH

FKHPLFDOV LQWR WKH HQYLURQPHQW� %RVTXH

GHO $SDFKH 1DWLRQDO :LOGOLIH 5HIXJH LQ

6RFRUUR� 1HZ 0H[LFR DQG 6DQWD $QD

3XHEOR� QHDU $OEXTXHUTXH� KDYH ERWK XVHG

WKLV PHWKRG� 0HFKDQLFDO UHPRYDO LQYROYHV

D FRPELQDWLRQ RI URRW SORZLQJ� EXUQLQJ

EUXVK� FRQWUROOLQJ UH�VSURXWV DQG

UHSODQWLQJ QDWLYH &RWWRQZRRG DQG :LOORZ�

/DMLWDV 5HVRUW� QHDU %LJ %HQG� KDV DOVR

XVHG PHFKDQLFDO PHDQV WR UHPRYH VRPH

��� DFUHV RI 6DOWFHGDU DQG SODQW QDWLYH

ZRRG\ DQG KHUEDFHRXV VSHFLHV�

���� (IIRUWV�DW�FKHPLFDO�FRQWURO�RI�

6DOWFHGDU�KDYH EHHQ FDUULHG RXW LQ WKH

8SSHU 3HFRV 5LYHU� LQYROYLQJ D YDULHW\ RI

KHUELFLGHV� ,PD]DS\U �EUDQG QDPH $UVHQDO�

DQG JO\SKRVDWH �5RGHR DQG 5RXQGXS� DUH

PRVW FRPPRQO\ XVHG� &KHPLFDO FRQWURO LV

FKHDSHU �HVWLPDWHV UDQJH IURP ��� WR
���� SHU DFUH�� UHTXLUHV PXFK OHVV ODERU�

DQG NLOOV D ODUJHU SHUFHQWDJH RI SODQWV�

+RZHYHU� ZKLOH WKH KHUELFLGHV XVHG DUH

JHQHUDOO\ QRQ�WR[LF �DW OHDVW LQ VKRUW�WHUP

WHVWV� WR RUJDQLVPV� WKH\ DOVR NLOO DOO RWKHU

SODQWV WKH\ FRPH LQWR FRQWDFW ZLWK� $HULDO

VSUD\LQJ DQG WKH SRWHQWLDO IRU GULIW PD\ EH

D FRQFHUQ LQ DUHDV ZKHUH 6DOWFHGDU LV

LQWHUVSHUVHG ZLWK RWKHU QDWLYH VSHFLHV� DQG

DORQJ ZDWHUZD\V� WKRXJK 5RGHR LV

DSSURYHG IRU XVH QHDU DTXDWLF VLWHV�

%LR�&RQWURO�VKRZV�VRPH�

SURPLVH�� 7KH 6DOWFHGDU LV NHSW LQ FKHFN

LQ LWV QDWLYH UDQJH E\ LQVHFWV VXFK DV WKH

&KLQHVH OHDI EHHWOH �'LRUKDKGD HORQJDWD��

$IWHU EHLQJ WHVWHG LQ ILHOG FDJHV LQ �����

WKLV VSHFLHV LV QRZ EHLQJ UHOHDVHG LQWR WKH

HQYLURQPHQW LQ 7H[DV DQG &RORUDGR IRU XVH

DV D ELRFRQWURO DJHQW DJDLQVW 6DOWFHGDU�

6FLHQWLVWV KDYH KLJK KRSHV WKDW WKH EHHWOH

ZLOO DFW WR OLPLW 6DOWFHGDU·V VXFFHVV� WKRXJK

LW LV QRW H[SHFWHG WR HOLPLQDWH WKH SODQW

HQWLUHO\� 7KHUH DSSHDUV WR EH QR LPPHGLDWH

FRQFHUQ WKDW WKLV EHHWOH� LWVHOI DQ H[RWLF

VSHFLHV� ZLOO SUH\ RQ RWKHU QDWLYH

YHJHWDWLRQ RU KDYH D GHWULPHQWDO LPSDFW RQ

ORFDO HFRV\VWHPV� 2QO\ WLPH ZLOO WHOO LI WKH

EHHWOH FDQ LQIOLFW HQRXJK GDPDJH WR EHDW

EDFN 6DOWFHGDU WKURXJKRXW WKH UHJLRQ�

:KR�VKRXOG�EH�LQYROYHG�LQ�

6DOWFHGDU�UHPRYDO�DQG�

UHVWRUDWLRQ"�6DOWFHGDU DIIHFWV
ODQGRZQHUV� PDQDJHPHQW DJHQFLHV�

ZLOGOLIH� DQG FRPPXQLWLHV LQ PDQ\

VHJPHQWV RI WKH 5LR *UDQGH� 7KH SODQW·V

UDSLG H[SDQVLRQ PD\ EH D UHVXOW RI JRRG

LQWHQWLRQV ZLWK XQLQWHQGHG FRQVHTXHQFHV�

Restored area on Bosque del Apache NWR 
Photo courtesy Gina Dello Russo 


