
4

3WHURQDUF\LGDH +5D,

3HUOLGDH########################+5E,

6WRQHIO\#1\PSKV#+3OHFRSWHUD,

6WRQHIO\#IDPLOLHV#GR#QRW#KDYH#ZLGHO\#XVHG#FRPPRQ
QDPHV1

4

D1 $OO#WKRUDFLF#VHJPHQWV#KDYH#FRQVSLFXRXV/
EUDQFKHG#FOXVWHUV#RI#JLOOV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5

E1 *LOOV#RQ#WKRUD[#DUH#HLWKHU#DEVHQW/
XQEUDQFKHG/#RU#RQO\#RQ#WKH#SURVWHUQXP
+FKHVW#SODWH#FORVHVW#WR#WKH#KHDG,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6

5

D1 *LOOV#RQ#WKH#4VW/#5QG/#DQG#VRPHWLPHV#6UG

VHJPHQW#RI#WKH#DEGRPHQ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3WHURQDUF\LGDH

7KHVH#ODUJH#VWRQHIOLHV#UHTXLUH#407#\HDUV#WR
PDWXUH/#HPHUJLQJ#LQ#WKH#VSULQJ#RU#HDUO\
VXPPHU1#7KH\#IHHG#PRVWO\#RQ#FRDUVH#SDUWLFXODWH
+RUJDQLF,#PDWWHU#DQG#LQKDELW#GHEULV#LQ#VPDOO#WR
PHGLXP#VL]HG#VWUHDPV1##>/242425@

E1 *LOOV#DEVHQW#RQ#WKH#YLVLEOH#VHJPHQWV#RI#WKH
DEGRPHQ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3HUOLGDH

3HUOLGDH#DUH#UHODWLYHO\#ODUJH#SUHGDWRUV/#FRPPRQ
LQ#VWUHDPV#RI#DOO#VL]HV#DQG#OLYLQJ#ZLWKLQ#WKH
GHEULV#LQ#FRRO#IDVW#ULIIOHV1#7KH\#UHTXLUH#406#\HDUV
IRU#GHYHORSPHQW#DQG#HPHUJH#LQ#WKH#VXPPHU1#
>/292432&@

http://www.entomology.umn.edu/midge/Pteronarcyidae.htm
http://www.entomology.umn.edu/midge/Perlidae.htm


5

3HOWRSHUOLGDH +6D,

XQHTXDO#+7D, HTXDO#+7E,

7ZR#GLIIHUHQW#W\SHV#RI#VWRQHIO\
ODELXP#VWUXFWXUH +7D27E,

3HUORGLGDH +8D,

&KORURSHUOLGDH +8E,

6

D1 7KRUDFLF#VWHUQD#+EUHDVWSODWHV,#H[WHQG#EDFN
WR#RYHUODS#HDFK#IROORZLQJ#VHJPHQW>#JLOOV#DW
WKH#EDVH#RI#WKH#PLGGOH#DQG#KLQG#OHJV#DUH
VLQJOH/#GRXEOH#RU#IRUNHG>#ERG\#IRUP#LV
URDFK0OLNH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3HOWRSHUOLGDH

7KHVH#GLVWLQFWLYHO\#VKDSHG#Q\PSKV#OLYH#LQ#VPDOO
PRXQWDLQ#VWUHDPV#ZKHUH#WKH\#IHHG#RQ#GHFD\LQJ
OHDYHV/#GHWULWXV#DQG#PLFURRUJDQLVPV1##0RVW
GHYHORS#LQ#405#\HDUV#DQG#HPHUJH#LQ#ODWH#VSULQJ
RU#HDUO\#VXPPHU1##>/252525@

E1 7KRUDFLF#VWHUQD#DUH#QRW#RYHUODSSLQJ>#LI
JLOOV#DUH#SUHVHQW#DW#WKH#EDVH#RI#WKH#OHJV
WKH\#DUH#QRW#SRLQWHG>#ERG\#IRUP#LV#QRW
URDFK0OLNH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

7

D1 7KH#SDUDJORVVDH#+RXWHU#OREHV#RI#WKH#ODELXP
>ORZHU#OLS@,#H[WHQG#IXUWKHU#IRUZDUG#WKDQ
WKH#JORVVDH#+LQQHU#OREHV,/#DGDSWHG#IRU
SUHGDWLRQ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

E1 7KH#SDUDJORVVDH#DQG#JORVVDH#DUH
DSSUR[LPDWHO\#HTXDO#LQ#OHQJWK/#DGDSWHG#IRU
KHUELYRU\/#VFUDSLQJ#RU#FROOHFWLQJ#GHWULWXV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

8

D1 7KH#FHUFL#+WDLO#ILODPHQWV,#DUH#DV#ORQJ#RU
ORQJHU#WKDQ#WKH#DEGRPHQ>#WKH#KLQG#ZLQJ
SDGV#GLYHUJH#IURP#WKH#D[LV#RI#WKH#ERG\>#WKH
KHDG#DQG#WKRUD[#RI#PDWXUH#Q\PSKV#DUH
XVXDOO\#SDWWHUQHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3HUORGLGDH

6PDOO#WR#PHGLXP#VL]HG/#WKH#3HUORGLGDH#OLYH#LQ#DOO
VL]HV#DQG#W\SHV#RI#VWUHDPV1##0RVW#DUH#SUHGDWRUV
DW#OHDVW#LQ#ODWHU#VWDJHV#RI#WKHLU#RQH#\HDU
GHYHORSPHQW1##7KH\#HPHUJH#LQ#WKH#VSULQJ1#
>/282442&@

E1 7KH#FHUFL#DUH#VKRUWHU#WKDQ#WKH#DEGRPHQ>
WKH#KLQG#ZLQJ#SDGV#DUH#SDUDOOHO#WR#WKH#ERG\
D[LV>#WKH#KHDG#DQG#WKRUD[#XVXDOO\#KDYH#QR
SDWWHUQLQJ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 &KORURSHUOLGDH

7KH#&KORURSHUOLGDH#DUH#VPDOO#DQG#SUHGDWRU\#LQ
ODWHU#VWDJHV#RI#D#RQH#\HDU#GHYHORSPHQW1
(PHUJLQJ#LQ#ODWH#VSULQJ#DQG#HDUO\#VXPPHU/#WKH\
LQKDELW#JUDYHO#ERWWRPV#RI#FROG/#VPDOO#WR#
PHGLXP#VL]HG#VWUHDPV1##>027292&@

http://www.entomology.umn.edu/midge/Perlolidae.htm
http://www.dfg.ca.gov/cabw/lab/chloroperlidae.html
http://www.troutnut.com/specimen/487
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7DHQLRSWHU\JLGDH +9D,

1HPRXULGDH +:D,

/DUJH#WULDQJXODU#SODWH

&HUFL

7DHQLRSWHU\JLGDH#WULDQJXODU#SODWH+9D,

9

D1 7KH#5QG#WDUVDO#+IRRW,#VHJPHQW#LV#DERXW#DV
ORQJ#DV#WKH#ILUVW>#JLOOV#RQ#WKH#LQQHU#FR[DH
+EDVH#RI#WKH#OHJV,#DUH#VLQJOH#DQG
WHOHVFRSLQJ#RU#WKH#ODVW#DEGRPLQDO#VHJPHQW
ZLWK#ODUJH#YHQWUDO#WULDQJXODU#SODWH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7DHQLRSWHU\JLGDH

.QRZQ#DV#D#³ZLQWHU#VWRQHIOLHV´/#WKHVH#VPDOO#WR
PHGLXP#VL]HG#Q\PSKV#HPHUJH#LQ#ODWH#ZLQWHU#RU
YHU\#HDUO\#VSULQJ1#7KH\#FUDZO#VORZO\#EXW#VZLP
HIILFLHQWO\/#DUH#KHUELYRUHV0GHWULWLYRUHV/#DQG#DUH
IUHTXHQWO\#IRXQG#DPRQJ#YHJHWDWLRQ#LQ#VWUHDPV
RI#DOO#VL]HV1##>026282&@

E1 7KH#5QG#WDUVDO#VHJPHQW#LV#PXFK#VKRUWHU
WKDQ#WKH#ILUVW>#JLOOV#RQ#WKH#LQQHU#FR[DH#DUH
DEVHQW#DQG##ODVW#DEGRPLQDO#ZLWKRXJ#D
ODUJH#YHQWUDO#WULDQJXODU#SODWH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

:

D1 6PDOO/#UREXVW#ERG\>#OHQJWK#?#45#PP>#KLQG
OHJV#FDQ#H[WHQG#WR#RU#EH\RQG#WKH#WLS#RI#WKH
DEGRPHQ>#ZLQJ#SDGV#DUH#GLYHUJHQW#IURP
WKH#ERG\#D[LV>#PD\#KDYH#FHUYLFDO#JLOOV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1HPRXULGDH

7KHVH#VWRXW/#VPDOO#ODUYDH#DUH#GHWULWDO#IHHGHUV
WKDW#OLYH#LQ#GHEULV#DQG#VRIW#VHGLPHQWV#RI#VPDOO
VWUHDPV#DQG#VSULQJ#VHHSV1#7KH\#GHYHORS#LQ#RQH
\HDU/#DQG#HPHUJH#IURP#VSULQJ#WR#DXWXPQ
GHSHQGLQJ#RQ#WKH#VSHFLHV1##>/292<2&@

E1 (ORQJDWH#ERG\>#KLQG#OHJV#FDQ#QRW#UHDFK#WR
WLS#RI#DEGRPHQ>#ZLQJSDGV#DUH#SDUDOOHO#WR
WKH#ERG\#D[LV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

http://www.entomology.umn.edu/midge/Taeniopterygidae.htm
http://www.entomology.umn.edu/midge/Nemouridae.htm
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&DSQLLGDH +;D,

DEGRPLQDO#VHJPHQWV#:0<#ZLWKRXW#D
PHPEUDQRXV#IROG#+;E,

DEGRPLQDO#VHJPHQWV#40<#GLYLGHG
E\#PHPEUDQRXV#IROG#+;D,

3RVLWLRQ#RI#PHPEUDQRXV#IROGV#RQ
DEGRPLQDO#VHJPHQWV#RI#&DSQLLGDH
DQG#/HXFWULGDH +;D2;E,

/HXFWULGDH +;E,
/HXFWULGDH +;E,

;

D1 $EGRPLQDO#VHJPHQWV#40<#GLYLGHG#E\#D
PHPEUDQRXV#IROG#DW#WKH#ORZHU#VLGHV>#KLQG
ZLQJ#SDGV/#LI#SUHVHQW/#DERXW#WKH#VDPH
GLVWDQFH#DSDUW#DV#WKH#IRUZDUG#ZLQJSDGV
+DQG#RIWHQ#VKRUW#DQG#EURDG,>#DEGRPLQDO
VHJPHQWV#ZLGHVW#DW#WHUPLQDO#HQG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 &DSQLLGDH

$#³ZLQWHU#VWRQHIO\´/#WKH#VPDOO/#HORQJDWH#Q\PSKV
DUH#HVSHFLDOO\#DEXQGDQW#LQ#VPDOO#VWUHDPV#DQG
VSULQJ#VHHSV1#7KH\#IHHG#RQ#GHFD\LQJ#OHDYHV/
GHYHORS#LQ#RQH#\HDU#DQG#HPHUJH#LQ#WKH#ODWH
ZLQWHU#RU#HDUO\#VSULQJ1##>/26282&@

E1 $EGRPLQDO#VHJPHQWV#:0<#ZLWKRXW#D
PHPEUDQRXV#IROG#DW#WKH#ORZHU#VLGHV>#KLQG
ZLQJSDGV#VLPLODU#LQ#VKDSH#WR#WKH#IRUZDUG
ZLQJSDGV/#EXW#FORVHU#WRJHWKHU>#DEGRPLQDO
VHJPHQWV#F\OLQGULFDO
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /HXFWULGDH

)RXQG#PRVWO\#DPRQJ#JUDYHO#LQ#FRRO/#VPDOO
VWUHDPV/#WKH#/HXFWULGDH#IHHG#RQ#GHFD\LQJ#OHDYHV1
7KH\#DUH#VPDOO#DQG#HORQJDWH/#GHYHORS#LQ#RQH
\HDU/#DQG#HPHUJH#IURP#VSULQJ#WR#DXWXPQ/
GHSHQGLQJ#RQ#WKH#VSHFLHV1##>/25262&@

http://www.entomology.umn.edu/midge/Capniidae.htm
http://www.entomology.umn.edu/midge/Leuctridae.htm
http://www.entomology.umn.edu/midge/Leuctridae.htm



