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Terminal Lakes

Walker Lake –  
Terminal Lake at the Brink

David B. Herbst, R. Bruce Medhurst, Ian D. Bell, and Graham Chisholm

Setting

VDVW�ERGLHV�RI�ZDWHU�KDYH�¿OOHG�DQG�
HEEHG�LQ�GHVHUW�EDVLQV�RI�1RUWK�
America as ice ages have come 

DQG�JRQH��3OXYLDO�/DNH�/DKRQWDQ�RQFH�
FRYHUHG�PXFK�RI�WKH�ZHVWHUQ�*UHDW�%DVLQ�
GXULQJ�SHULRGV�RI�LWV�PRVW�UHFHQW�KLJKHVW�
VWDQG�LQ�ODNH�OHYHO�DERXW��������\HDUV�
DJR��)LJXUH�����$V�/DKRQWDQ�GULHG�RYHU�
WKH�VXFFHHGLQJ�PLOOHQQLD�LW�OHIW�EHKLQG�
WZR�PDMRU�ODNH�UHPQDQWV�±�:DONHU�DQG�
3\UDPLG�/DNHV��ERWK�LQ�ZHVWHUQ�1HYDGD��
:DONHU�/DNH�LV�IHG�SULPDULO\�E\�WKH�
:DONHU�5LYHU��ZLWK�LWV�RULJLQV�LQ�WKH�
VQRZ\�SHDNV�RI�WKH�6LHUUD�1HYDGD�RI�
&DOLIRUQLD��HQWHULQJ�DW�WKH�QRUWKHUQ�HQG�RI�
WKH�ODNH��7R�WKH�ZHVW��WKH�ODNH�LV�ERUGHUHG�
E\�WKH�GU\�:DVXN�5DQJH��DQG�JHRORJ\�RI�
WKH�ZDWHUVKHG�PL[HV�YROFDQLF�DQG�JUDQLWLF�
URFN�W\SHV��$V�LQ�RWKHU�VDOW�ODNHV�RI�WKH�
ZHVWHUQ�*UHDW�%DVLQ��ZDWHU�FKHPLVWU\�LV�
GHFLGHGO\�DONDOLQH��D�PL[�RI�FDUERQDWHV��
FKORULGH��DQG�VXOIDWH�VDOWV�RI�VRGLXP�DW�
D�S+�QHDU����DQG�WRWDO�GLVVROYHG�VROXWHV�
DSSURDFKLQJ����J�/��VHDZDWHU�LV�URXJKO\�
���J�/��EXW�PRVWO\�VRGLXP�DQG�FKORULGH�
ZLWK�S+�W\SLFDOO\�DURXQG�����:DONHU�/DNH�
LV�PRQRPLFWLF��VWUDWLI\LQJ�LQ�VSULQJ�DQG�
PL[LQJ�LQ�IDOO��ZLWK�WKHUPRFOLQH�DW�D�PHDQ�
GHSWK�RI�DERXW����P�DQG�PD[LPXP�GHSWK�
QHDU����P��DQG�D�VXUIDFH�HOHYDWLRQ�RI������
P��XSGDWHG�IURP�+HUEVW�HW�DO������D��

History of Native Fish
� +LVWRULFDO�HYLGHQFH�JDWKHUHG�IURP�
ODNH�ERWWRP�VHGLPHQW�FRUHV�LQGLFDWH�WKDW�
:DONHU�/DNH�KDV�EHFRPH�YHU\�VKDOORZ�
DQG�SRVVLEO\�GULHG�VHYHUDO�WLPHV�VLQFH�
EHFRPLQJ�LVRODWHG�IURP�/DKRQWDQ��'XULQJ�
WKHVH�GU\�SHULRGV��ZKLFK�RIWHQ�ODVWHG�
KXQGUHGV�RI�\HDUV��QDWLYH�¿VK�ZHUH�DEOH�WR�
¿QG�UHIXJH�LQ�WKH�:DONHU�5LYHU�XQWLO�WKH�
ODNH�UH¿OOHG�DQG�VDOLQLWLHV�ZHUH�VXLWDEOH�
IRU�WKHP�WR�UHWXUQ��/DKRQWDQ�&XWWKURDW�
7URXW��Oncorhynchus clarkii henshawii��

Figure 1. Map of the extent of Pleistocene Lake Lahontan and Lake Russell showing locations of 
present-day remnants of Walker Lake and Mono Lake.

�/&7��ZHUH�RQFH�GLVWULEXWHG�WKURXJKRXW�
/DNH�/DKRQWDQ��EXW�ZLWK�WKH�GU\LQJ�DQG�
UHFHVVLRQ�RI�/DNH�/DKRQWDQ�LQ�WKH�ODWH�
3OHLVWRFHQH�HDUO\�+RORFHQH��WKH�/&7�
EHFDPH�LVRODWHG�ZLWKLQ�ULYHU�V\VWHPV�
HQGLQJ�LQ�WHUPLQDO�ODNHV�LQ�QRUWKHUQ�
1HYDGD��HDVWHUQ�&DOLIRUQLD��DQG�VRXWKHUQ�
2UHJRQ��'XULQJ�������WR��������\HDUV�
RI�LVRODWLRQ�/&7�KDYH�GLYHUJHG�LQWR�IRXU�

JHQHWLFDOO\�GLVWLQFW�VWRFNV��3HDFRFN�HW�DO��
�������DOO�RI�ZKLFK�DUH�REOLJDWH�VWUHDP�
VSDZQHUV��7KRVH�KDYLQJ�DFFHVV�WR�ODNH�
KDELWDWV�FDQ�OLYH������\HDUV�DQG�FDQ�
UHDFK�D�VL]H�RI�����FP�DQG����NJ��PDNLQJ�
WKLV�LFRQLF�¿VK�D�SUL]HG�FDWFK�WKDW�RQFH�
JDYH�:DONHU�/DNH�UHQRZQ�DV�D�SRSXODU�
UHFUHDWLRQDO�¿VKHU\�WKDW�LV�QRZ�JRQH��
1DWXUDO�VSDZQLQJ�UXQV�RI�/&7�EHJDQ�
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WR�GLPLQLVK�LQ�WKH�PLG�����V�ZLWK�WKH�
GHYHORSPHQW�RI�DJULFXOWXUDO�GLYHUVLRQ�
GDPV��/DUJH�VFDOH�FRQVWUXFWLRQ�RI�GDPV�
DIWHU�WKH�WXUQ�RI�WKH�FHQWXU\�FXW�/&7�RII�
WR�DOO�VXLWDEOH�VSDZQLQJ�KDELWDW�LQ�WKH�
XSSHU�ULYHU��VR�H[WLUSDWLQJ�WKH�:DONHU�
/DNH�VWUDLQ�RI�/&7��ZLWK�WKH�ODVW�QDWXUDO�
VSDZQLQJ�UXQV�EHLQJ�GRFXPHQWHG�LQ�WKH�
����V��6LQFH�WKDW�WLPH�WKH�:DONHU�5LYHU�
KDV�EHHQ�VWRFNHG�ZLWK�RXW�RI�EDVLQ�VWUDLQV�
RI�/&7�ZKRVH�RULJLQV�VKDUH�HOHYDWHG�
VDOLQLW\�OHYHOV��/&7�ZHUH�OLVWHG�DV�
HQGDQJHUHG�LQ�������WKHQ�UHFODVVL¿HG�DV�
WKUHDWHQHG�LQ������
� ,Q�PRGHUQ�WLPHV��XSVWUHDP�
DJULFXOWXUDO�ZDWHU�GLYHUVLRQV�KDYH�UHVXOWHG�
LQ�D�ORVV�RI�ULYHU�LQÀRZ��D�YHUWLFDO�GURS�
LQ�ODNH�OHYHO�RI�RYHU�����IHHW��DQG�DQ�
LQFUHDVH�LQ�VDOLQLW\�IURP�����J�/�WR�QHDUO\�
���J�/�DW�SUHVHQW��)LJXUH�����7KH�LQFUHDVHG�
VDOLQLW\�DQG�ORVV�RI�D�ULYHU�³HVFDSH�URXWH´�
IRU�¿VK�WKDW�OHG�WR�WKH�GLVDSSHDUDQFH�RI�
/&7�IURP�:DONHU�/DNH�QRZ�WKUHDWHQV�WKH�
SRSXODWLRQ�RI�7XL�FKXE�DV�ZHOO��6DOLQLW\�
WROHUDQFH�GLIIHUV�DPRQJ�WKH�YDULRXV�VWUDLQV�
RI�/&7��EXW�DFFOLPDWHG�DQG�VHOI�VXVWDLQLQJ�
ZLOG�VWRFNV�VXIIHU�OHWKDO�HIIHFWV�RI�VDOLQLW\�
DW�OHYHOV�RI���������J�/��6HGLQJHU�HW�DO��
������

Other Aquatic Life and Falling Lake Level
� ,Q�DGGLWLRQ�WR�WKH�PL[�RI�QDWLYH�
¿VK�VSHFLHV��WKH�RSHQ�ZDWHUV�RI�WKH�ODNH�
KDYH�EHHQ�LQKDELWHG�E\�]RRSODQNWRQ�
LQFOXGLQJ�VHYHUDO�FODGRFHUDQV��FRSHSRGV��
DQG�URWLIHUV��VRPH�RI�ZKLFK�KDYH�DOVR�

Figure 2. History of falling lake levels at Walker Lake.

GLVDSSHDUHG�ZLWK�ULVLQJ�VDOLQLW\��%HXWHO�
HW�DO���������$W�VDOLQLWLHV�VRPHZKDW�
UHGXFHG�IURP�SUHVHQW�FRQGLWLRQV��
WKH�QLWURJHQ�¿[LQJ�F\DQREDFWHULXP�
Nodularia spumigena�ZDV�WKH�GRPLQDQW�
SK\WRSODQNWRQ�RI�WKH�ODNH��Nodularia 
VRPHWLPHV�EORRPV�WR�KLJK�GHQVLWLHV�
DQG�SURGXFHV�KLJK�R[\JHQ�GHPDQGV�
DV�LW�GLHV�DQG�GHFRPSRVHV��DORQJ�ZLWK�
RWKHU�RUJDQLF�SDUWLFXODWH�PDWWHU�LQ�
WKH�K\SROLPQLRQ�RI�WKH�VWUDWL¿HG�ODNH��
7KLV�FDQ�DOVR�EH�DFFRPSDQLHG�E\�WKH�
JHQHUDWLRQ�RI�VRPHWLPHV�WR[LF�OHYHOV�
RI�DPPRQLD��'XULQJ�VXPPHU�ZDUPLQJ�
RI�WKH�HSLOLPQLRQ�WKDW�UHGXFHV�R[\JHQ�
DYDLODELOLW\��WKH�DQR[LD�RI�WKH�K\SROLPQLRQ�
FDQ�FRPELQH�WR�SURGXFH�DQ�R[\JHQ�GH¿FLW�
ZKHUH�¿VK�DUH�³VTXHH]HG´�WR�D�OLPLWHG�
DUHD�RI�VXLWDEOH�KDELWDW�DW�PLG�GHSWKV�
EHWZHHQ�WKHVH�VXUIDFH�DQG�ERWWRP�OD\HUV��
� 7KH�ODNH�ERWWRP�HQYLURQPHQW�
FRQVLVWV�RI�DQR[LF�VHGLPHQWV�EHORZ�
WKH�WKHUPRFOLQH��DQG�OLWWRUDO�VKDOORZV�
RI�PL[HG�URFN��VDQG��DQG�PXG�ZKHUH�
DTXDWLF�LQVHFWV�DQG�RWKHU�LQYHUWHEUDWHV�
KDYH�EHHQ�IRXQG�LQ�DEXQGDQFH��+HUEVW�
HW�DO������D���([WHQVLYH�PDFURSK\WH�
EHGV�RI�WKH�ZLGJHRQ�JUDVV�Ruppia 
RFFXU�LQ�VXPPHU�LQ�WKH�OLWWRUDO�]RQH�
RI�WKH�ODNH��GHQVHVW�EHWZHHQ���WR���P�
GHSWK��:LWKLQ�WKHVH�EHGV�DQG�RQ�URFN\�
VXEVWUDWHV�LQ�PRUH�VKDOORZ�ZDWHU��WKH�
midge Cricotopus ornatus�DQG�GDPVHOÀ\�
SUHGDWRU�Enallagma clausum�KDYH�EHHQ�
PRVW�FRPPRQ�LQ�UHFHQW�\HDUV��,Q�GHHSHU�
ZDWHU�RI�WKH�OLWWRUDO�]RQH��WKH�PLGJH�

Tanypus grodhausi��WROHUDQW�RI�R[\JHQ�
SRRU�FRQGLWLRQV��EHFRPHV�GRPLQDQW��/HVV�
DEXQGDQW�EHQWKLF�LQYHUWHEUDWHV�LQFOXGH�WKH�
DONDOL�À\�Ephydra hians��WKH�ELWLQJ�PLGJH�
Culicoides��WKH�VPDOO�SUHGDWRU\�GLYLQJ�
EHHWOH�Hygrotus masculinus��DQG�DTXDWLF�
ROLJRFKDHWHV��3ULRU�WR�VDOLQLWLHV�H[FHHGLQJ�
DERXW����J�/��WKH�DPSKLSRG�Hyalella 
ZDV�WKH�PRVW�DEXQGDQW�LQYHUWHEUDWH�RI�
WKH�OLWWRUDO�]RQH��EXW�LW�WRR�KDV�VLQFH�
GLVDSSHDUHG�
� ([SHULPHQWV�H[SRVLQJ�GDPVHOÀ\�
Q\PSKV�DQG�PLGJH�ODUYDH�WR�YDULHG�
VDOLQLWLHV�VKRZHG�WKDW�VXUYLYDO�ZDV�EHVW�DW�
OHYHOV�RI�VDOW�FRQFHQWUDWLRQ�WKDW�RFFXUUHG�
LQ�WKH�SDVW��DQG�WKH����KU�/&���IRU�
PLGJHV�ZDV����J�/��MXVW�VOLJKWO\�KLJKHU�
WKDQ�SUHVHQW�GD\�VDOLQLW\��+HUEVW�HW�DO��
����E���'DPVHOÀ\�JURZWK�DQG�IHHGLQJ�
UDWHV�ZHUH�VLJQL¿FDQWO\�UHGXFHG�EHWZHHQ�
���DQG����J�/��DQG�PRUWDOLW\�RI�VPDOOHU�
Q\PSKV�VKRZHG�WKHVH�HDUO\�LQVWDUV�HYHQ�
PRUH�YXOQHUDEOH�RQ�DYHUDJH��7KHVH�
UHVXOWV�VXJJHVW�ERWK�WKDW�WKHVH�LQVHFWV�
ZHUH�DOUHDG\�VWUHVVHG�DQG�DQWLFLSDWHG�
WKH�FKDQJHV�QRZ�RFFXUULQJ�LQ�SRSXODWLRQ�
G\QDPLFV�
� ,Q�������ZLWK�ODNH�OHYHO�IDOOLQJ�
DQG�VDOLQLW\�ULVLQJ�DERYH����J�/��PLGJH�
QXPEHUV�ZHUH�ORZ�LQ�WKH�IDOO�FRKRUW�RI�
WKDW�\HDU�DQG�FRPLQJ�LQWR�WKH�VSULQJ�
JHQHUDWLRQ�RI�������)LJXUH�����$�GHHS�
VQRZSDFN�DQG�KLJK�VWUHDP�UXQRII�LQ������
UHVXOWHG�LQ�UHERXQGLQJ�QXPEHUV�RI�WKH�
IDOO�JHQHUDWLRQ�RI�PLGJHV�DQG�VLPLODU�
KLJK�UHFUXLWPHQW�LQWR�WKH������SRSXODWLRQ�
RI�GDPVHOÀLHV��$IWHU�WKLV�VKRUW�UHVSLWH�
RI�ULVLQJ�ODNH�OHYHOV��SURORQJHG�GURXJKW�
FRQGLWLRQV�LQ������DQG�FRQWLQXLQJ�LQWR�
�����LQ�WKH�6LHUUD�1HYDGD�KDYH�UHVWULFWHG�
VWUHDP�ÀRZV�WR�OHVV�WKDQ�KDOI�RI�WKH�
KLVWRULF�QRUPDO�UXQRII��:LWK�XSVWUHDP�
DJULFXOWXUDO�LUULJDWLRQ�GLYHUVLRQV��PXFK�
OHVV�WKDQ�WKLV�UHDFKHG�VDOLQH�:DONHU�
/DNH��$IWHU�D�UHFRUG�GURXJKW��ODNH�OHYHOV�
FRQWLQXHG�WR�GURS�DQG�VDOLQLW\�LQFUHDVHG�
LQWR�UDQJHV�WKDW�DUH�QRZ�WKUHDWHQLQJ�WKH�
SRSXODWLRQV�RI�EHQWKLF�LQYHUWHEUDWHV�LQ�WKH�
ODNH��$V�RI�VXPPHU�������WKH�SRSXODWLRQV�
RI�SUHYLRXVO\�GRPLQDQW�LQVHFWV�RI�WKH�ODNH��
WKH�PLGJH�À\�Cricotopus�DQG�GDPVHOÀ\�
Enallagma�KDYH�FUDVKHG��)LJXUH�����
7KHVH�FKDQJHV�DUH�FRQWLQXLQJ�LQ�������
ZLWK�VQRZSDFN�ODJJLQJ�EHKLQG�HYHQ�WKH�
GURXJKW�RI�WKH�SUHYLRXV�WZR�\HDUV��$V�
WKHVH�LQVHFW�SRSXODWLRQV�GLVDSSHDU�DW�WKLV�
VDOLQLW\��WKHUH�KDV�EHHQ�DQ�DVFHQGDQFH�
RI�WKH�PRUH�VDOW�WROHUDQW�DONDOL�À\��7KLV�
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Figure 3. Recent population dynamics of midges (&ULFRWRSXV���GDPVHOÀLHV��(QDOODJPD) and varied 
salinity in Walker Lake.

PDUNV�D�WUDQVLWLRQ�LQ�HFRV\VWHP�
VWUXFWXUH�WKDW�SRUWHQGV�DQ�
DOWHUHG�IRRG�ZHE��)LJXUH�����
EXW�DOVR�VKRZV�WKH�FRQGLWLRQV�
QHFHVVDU\�IRU�UHFRYHULQJ�WKH�
FRPPXQLW\�WKDW�ZRXOG�H[LVW�DW�
KLJKHU�ODNH�OHYHOV�
� $V�WKH�LQVHFWV�RI�WKH�ODNH�
KDYH�EHHQ�LQ�GHFOLQH�VR�KDYH�
WKH�7XL�FKXE��)DOOLQJ�QXPEHUV�
RI�WKH�UHPDLQLQJ�¿VK�LQ�WKH�
ODNH�RYHU�WKH�SDVW�VHYHUDO�\HDUV�
KDYH�QRZ�EHHQ�MRLQHG�E\�ORVVHV�
LQ�WKH�¿VK�HDWLQJ�ELUGV�RI�WKH�
ODNH��QRWDEO\�SHOLFDQV�DQG�
FRUPRUDQWV��)LJXUH�����:KLOH�
LW�LV�WHPSWLQJ�WR�FRQFOXGH�IURP�
WKHVH�GHYHORSPHQWV�WKDW�WKH�
:DONHU�/DNH�HFRV\VWHP�LV�D�
ORVW�FDXVH��WKH�IDFW�LV�WKH�ODNH�
LV�UHFRYHUDEOH��$V�REVHUYHG�
KHUH�DQG�DW�RWKHU�ODNHV�RI�
YDULHG�VDOLQLW\��LQYHUWHEUDWHV�
FDQ�UHFRORQL]H�TXLFNO\�IURP�
UHIXJHV�LQ�VHHSDJH�DUHDV�
DURXQG�WKH�ODNH�VKRUHV�RU�E\�
ÀLJKW��DQG�KDWFKHU\�UDLVHG�/&7� )LJXUH����$EXQGDQFH�LQFUHDVH�RI�WKH�PRUH�VDOW�WROHUDQW�DONDOL�À\ ((SK\GUD) as salinity rises.

FRXOG�EH�UH�VWRFNHG�JLYHQ�WKH�UHWXUQ�RI�
ULYHU�ÀRZV�DQG�UHGXFHG�VDOLQLW\��

Conservation
� :DONHU�/DNH�KDV�EHHQ�WKH�VXEMHFW�
RI�FRQVLGHUDEOH�FRQVHUYDWLRQ�IRFXV��DQG�
WHUPLQDO�ODNHV�LQ�1HYDGD�KDYH�EHQH¿WHG�
IURP�EHLQJ�FKDPSLRQHG�E\�8�6��6HQDWRU�
+DUU\�5HLG��ZKR�VXFFHVVIXOO\�SDVVHG�WKH�
'HVHUW�7HUPLQDO�/DNH�$FW��3�/������
������6LQFH�LWV�RULJLQDO�SDVVDJH�LQ�������
6HQDWRU�5HLG�KDV�EHHQ�DEOH�WR�DPHQG�WKH�
$FW��LQFOXGLQJ�D�SURYLVLRQ�LQ������WKDW�
HVWDEOLVKHV�D�:DONHU�%DVLQ�5HVWRUDWLRQ�
3URJUDP�DGPLQLVWHUHG�DQG�PDQDJHG�E\�
WKH�1DWLRQDO�)LVK�DQG�:LOGOLIH�)RXQGDWLRQ�
�1):)���8QGHU�WKH�3URJUDP��1):)�
KDV�EHHQ�DFWLYHO\�DFTXLULQJ�ZDWHU�ULJKWV�
DQG�HQJDJHG�LQ�UHYHJHWDWLRQ�RI�UHWLUHG�
IDUPODQG�DVVRFLDWHG�ZLWK�ZDWHU�VDOHV��
ZDWHU�FRQVHUYDWLRQ�PHDVXUHV��DQG�RWKHU�
HIIRUWV�WR�SURWHFW�ZDWHU�LQ�VWUHDP�IRU�
:DONHU�/DNH��%\�������1):)�KDV�
DFTXLUHG�DSSUR[���������$)�RI�VXUIDFH�
ZDWHU�VWRUDJH�ULJKWV��DQG�RYHU�������
DFUHV�RI�ODQG�IURP�ZLOOLQJ�VHOOHUV�IRU�
DSSUR[LPDWHO\�������PLOOLRQ��1):)�KDV�
EHHQ�ZRUNLQJ�WKURXJK�WKH�OHJDO�SURFHVV�WR�
SURWHFW�DQG�WUDQVIHU�WKH�ZDWHU�ULJKWV�
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)LJXUH����'HFUHDVHG�QXPEHUV�RI�¿VK�HDWLQJ�SHOLFDQV�DQG�FRUPRUDQWV�DW�:DONHU�/DNH�

IRU�LQ�VWUHDP�XVH�WR�EHQH¿W�:DONHU�5LYHU�
DQG�:DONHU�/DNH��$Q�LPSRUWDQW�YLFWRU\�
RFFXUUHG�LQ�0DUFK������ZKHQ�WKH�1HYDGD�
6WDWH�(QJLQHHU�DSSURYHG�1):)¶V�LQLWLDO�
DSSOLFDWLRQ�IRU�WUDQVIHU�RI�DSSUR[LPDWHO\�
������$)�RI�ZDWHU�ULJKWV��%HIRUH�ZDWHU�
IURP�WKHVH�ZDWHU�ULJKWV�ÀRZV�WR�WKH�ODNH��
WKH�)HGHUDO�'HFUHH�&RXUW�ZLOO�UHYLHZ�
DQG�UXOH�RQ�WKH�SURSRVHG�WUDQVIHU��:KLOH�
D�OHQJWK\�SURFHVV�UHPDLQV�WR�FRPSOHWH�
WKH�REMHFWLYHV�RI�WKH�3URJUDP��:DONHU�
/DNH�LV�WKH�EHQH¿FLDU\�RI�DQ�DFWLYH�ZDWHU�
DFTXLVLWLRQ�SURJUDP�WKDW�LV�KRSHG�ZLOO�
SURYLGH�VHFXUH�DQG�VXVWDLQHG�ZDWHU�ÀRZV�
WKURXJK�WKH�:DONHU�5LYHU�V\VWHP�IRU�
WKH�IXWXUH�VXVWDLQDELOLW\�RI�WKH�ODNH�DQG�
HFRV\VWHP��
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