
4

+HOLFRSV\FKLGDH#FODZ#RQ
DQDO#SUROHJ +4D,

+\GURSV\FKLGDH +6D,

+\GURSWLOLGDH +6E,

&DGGLVIO\#/DUYDH#
+7ULFKRSWHUD,

&DGGLVIO\#IDPLOLHV#GR#QRW#KDYH#ZLGHO\#XVHG#FRPPRQ
QDPHV1

4

D1 $QDO#FODZ#ZLWK#PDQ\#WHHWK/#FRPE0OLNH>
FDVH#VSLUDOHG#DQG#UHVHPEOLQJ#D#VQDLO#VKHOO
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +HOLFRSV\FKLGDH

7KHVH#ODUYDH#QHYHU#DEDQGRQ#WKHLU#VQDLO0OLNH
FDVH1##7KH\#FUDZO#RYHU#URFNV/#ZRRG/#DQG#EXUURZ
LQ#VDQG#EHGV1#7KH\#FDQ#WROHUDWH#ZDUP#ZDWHU/
GHYHORS#LQ#D#\HDU#DQG#HPHUJH#WKURXJKRXW#WKH
VXPPHU1##>/232425@

E1 $QDO#FODZ#QRW#FRPE0OLNH#DQG#KRRN0VKDSHG
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

5

D1 7KRUDFLF#VHJPHQWV#FRYHUHG#GRUVDOO\#ZLWK#D
KDUGHQHG#SODWH#RU#SDLU#RI#MRLQHG#SODWHV
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

E1 0HWDQRWXP#DQG#RIWHQ#PHVRQRWXP#+WRSV#RI
KLQG#DQG#PLGGOH#WKRUDFLF#VHJPHQWV,#ZLWK
KDLUV#DQG#VFDWWHUHG#VPDOO#VFOHULWHV
+KDUGHQHG#SODWHV,/#EXW#RWKHUZLVH
PHPEUDQRXV
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

6

D1 %UDQFKHG#JLOOV#DORQJ#ORZHU#VLGHV#RI
DEGRPHQ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +\GURSV\FKLGDH

7KLV#FRPPRQ/#GLYHUVH#DQG#LPSRUWDQW#IDPLO\#LV
IRXQG#LQ#VWUHDPV#RI#DOO#VL]HV/#FXUUHQWV#DQG
WHPSHUDWXUHV1#7KH\#DUH#RPQLYRURXV/#IHHGLQJ#RQ
ZKDWHYHU#LV#FDXJKW#LQ#WKHLU#QHWV1#7KH\#GHYHORS
LQ#4#WR#5#\HDUV1#6RPH#VSHFLHV#DUH#TXLWH#WROHUDQW
RI#SRRU#FRQGLWLRQV1##>+282;2$@

E1 1R#EUDQFKHG#JLOOV#RQ#DEGRPHQ
1 1 1 1 10LFUR0FDGGLVIOLHV/#+\GURSWLOLGDH

7KHVH#YHU\#VPDOO#ODUYDH#DUH#IUHH0OLYLQJ#LQ#WKHLU#ILUVW
IRXU#LQVWDUV#DQG#EXLOG#D#SXUVH#RU#EDUUHO0VKDSHG#FDVH
GXULQJ#WKHLU#ODVW/#ZKHQ#WKHLU#DEGRPHQ#LV#UHODWLYHO\
HQODUJHG1#7KH\#IHHG#RQ#DOJDH#DQG#RWKHU#SODQW
PDWHULDO#LQ#D#YDULHW\#RI#KDELWDWV1##>0272452&@

http://www.entomology.umn.edu/midge/Helicopsychidae.htm
http://www.entomology.umn.edu/midge/Hydropsychidae.htm
http://www.entomology.umn.edu/midge/Hydroptilidae.htm


5

/HSWRFHULGDH#FDVH +7D,

/HSWRFHULGDH/#ODWHUDO
YLHZ#RI#KHDG#VKRZLQJ
DQWHQQDH#+$, +7D,

3KU\JDQHLGDH#ZLWK#SURVWHUQDO
KRUQ#++, +:D,

3KU\JDQHLGDH +:D,

7

D1 $QWHQQDH#ORQJ#+DW#OHDVW#9#WLPHV#DV#ORQJ#DV
ZLGH,#DQG2RU#VFOHULWHV#RQ#PHVRQRWXP
+PLGGOH#EDFN,#OLJKWO\#SLJPHQWHG#H[FHSW#IRU
D#SDLU#RI#GDUN#FXUYHG#OLQHV>#KLQG#OHJV
ORQJHU#WKDQ##RWKHUV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /HSWRFHULGDH

7KHVH#ODUYDH#DUH#GLYHUVH#LQ#FDVH#FRQVWUXFWLRQ/
KDELWDW#DQG#IHHGLQJ#EHKDYLRU/#WKRXJK#WKH\#DUH
JHQHUDOO\#RPQLYRURXV1#>0282:2&@

E1 $QWHQQDH#QRW#PRUH#WKDQ#6#WLPHV#DV#ORQJ#DV
ZLGH>#QR#VFOHURWL]HG#OLQHV
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

8

D1 0HVRQRWXP#VSDUVHO\#VFOHURWL]HG/#VFOHULWHV
FRYHULQJ#OHVV#WKDQ#KDOI#RI#QRWXP
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

E1 0HVRQRWXP#PRVWO\#FRYHUHG#ZLWK#VFOHULWHV/
XVXDOO\#SLJPHQWHG
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 45

9

D1 $EGRPLQDO#VHJPHQW#<#ZLWK#D#GRUVDO#+WRS,
VFOHULWH
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 :

E1 $EGRPLQDO#VHJPHQW#<#ZLWK#GRUVXP
HQWLUHO\#PHPEUDQRXV
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 3URVWHUQDO#+IURQW#FKHVW,#KRUQ#SUHVHQW/
WKRXJK#LW#PD\#EH#VPDOO>#PHWDQRWDO#VD6#+6UG

VHWDO#DUHD/#IDUWKHVW#WR#WKH#VLGHV#DQG#VOLJKWO\
IRUZDUG#RQ#QRWXP,#ZLWK#D#VPDOO#VFOHULWH
DQG#D#FOXVWHU#RI#VHWDH#+KDLUV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3KU\JDQHLGDH

7KHVH#ODUJH#FDGGLVIOLHV#XVXDOO\#KDYH#D#EROGO\
VWULSHG#KHDG#DQG#GLVWLQFWLYH#FDVHV#RI#VSLUDO#RU
FRQFHQWULF#ULQJV#RI#YHJHWDWLRQ1#0DQ\#DUH
SUHGDWRUV#OLYLQJ#DPRQJ#GHEULV#LQ#D#YDULHW\#RI
ZDWHUERG\#W\SHV1##>0242:2&@

E1 1R#SURVWHUQDO#KRUQ>#PHWDQRWDO#VD6#ZLWK#D
VLQJOH#VHWDH#DQG#QR#VFOHULWH
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/Leptoceridae.htm
http://www.entomology.umn.edu/midge/Phryganeidae.htm


6

*ORVVRVRPDWLGDH#+OHIW,#DQG
5K\DFRSKLOLGDH#+ULJKW,/#SRVLWLRQ
RI#DQDO#SUROHJ# +;D2;E,

5K\DFRSKLOLGDH +;E,

3V\FKRP\LLGDH
SURWRFKDQWLQ +<D,

3KLORSRWDPLGDH#KHDG +43D,

;

D1 $QDO#SUROHJ#MRLQHG#ZLWK#ODVW#DEGRPLQDO
VHJPHQW#DORQJ#DERXW#KDOI#RI#LWV#OHQJWK>
FODZ#LV#VPDOO#DQG#KDV#DW#OHDVW#RQH#KRRN#RQ
WRS
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 *ORVVRVRPDWLGDH

/DUYDH#EXLOG#D#WXUWOH0OLNH#FDVH#DQG#LQKDELW#URFN\
VXUIDFHV#LQ#FROG/#FOHDQ#VWUHDPV1#7KH\#IHHG#RQ
GLDWRPV#DQG#DOJDH#VFUDSHG#IURP#WKH#VXEVWUDWH1#
>/25272&@

E1 $QDO#SUROHJ#PRVWO\#IUHH#RI#ODVW#DEGRPLQDO
VHJPHQW>#FODZ#QRW#VR#VPDOO#DQG#ZLWKRXW
DQ\#KRRNV#RQ#WKH#WRSVLGH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5K\DFRSKLOLGDH

7KHVH#IUHH0OLYLQJ#SUHGDWRU\#ODUYDH#LQKDELW#FRRO
VWUHDPV1##>/24242&@

<

D1 3URWURFKDQWLQV#+SURMHFWLRQV#QHDU#VKRXOGHU
RI#IURQW#OHJV,#EURDG#DQG#KDWFKHW#VKDSHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3V\FKRP\LLGDH

7KHVH#ODUYDH#JUD]H#RQ#GHWULWXV/#IXQJL/#DQG
SHULSK\WRQ#LQ#WKH#YLFLQLW\#RI#WKHLU#VLON#UHWUHDWV1#
>/25252&@

E1 3URWURFKDQWLQV#SRLQWHG#RU#SRRUO\
GHYHORSHG
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 43

43

D1 3URWURFKDQWLQV#SRRUO\#GHYHORSHG>#ODEUXP
+XSSHU#OLS,#PHPEUDQRXV#DQG#QDUURZHU
ZKHUH#LW#MRLQV#WKH#KHDG#+70VKDSHG,/#RIWHQ
UHWUDFWHG>#KHDG#ZLWKRXW#PDUNLQJV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3KLORSRWDPLGDH

/LYLQJ#LQ#VLON#UHWUHDWV#RQ#WKH#ERWWRP#RI#URFNV/
WKHVH#ODUYDH#FDSWXUH#DOJDH#DQG#GHWULWXV#LQ#WKHLU
QHWV1##>/26262&@

E1 3URWURFKDQWLQV#SRLQWHG>#ODEUXP#ZLGHVW#DW
EDVH#DQG#VFOHURWL]HG>#KHDG#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 1 1 1 1 1 1 1 1 1 44

http://www.entomology.umn.edu/midge/Glossosomatidae.htm
http://www.troutnut.com/specimen/559
http://www.entomology.umn.edu/midge/Philopotamidae.htm


7

'LSVHXGRSVLGDH#OHJ +44D,

:LWK#UHWUHDW

:LWKRXW#UHWUHDW

3RO\FHQWURSRGLGDH/#IUHH
IORDWLQJ#DQG#LQ#UHWUHDW
+VLONHQ#WXEH, +44E,

%UDFK\FHQWULGDH/#ZLWK
IXUURZHG#WKRUD[ +45D,

44

D1 7DUVL#+IHHW,#ZLGHU#WKDQ#WLELDH#+IRUHDUPV,/
IODW#DQG#KDLU\>#PDQGLEOHV#VKRUW#DQG
WULDQJXODU#ZLWK#WKLFN#EUXVK
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 'LSVHXGRSVLGDH

7KHVH#ODUYDH#EXLOG#WXEHV#LQ#WKH#VDQG#DQG#VLOW
DORQJ#PDUJLQV#RI#ODNHV#DQG#VWUHDPV1#7KH\#HDW
GHWULWXV#FDXJKW#LQ#WKH#QHW#ZLWKLQ#WKH#WXEH1#
>024242&@

E1 7DUVL#QRW#DV#DERYH/#ZLWK#D#ODUJH#FODZ>
PDQGLEOHV#HORQJDWH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3RO\FHQWURSRGLGDH

0RVW#VSHFLHV#DUH#SUHGDWRUV#DQG#KDYH#WXEXODU
UHWUHDWV1#7KH#UHWUHDWV#DOVR#DLG#LQ#UHVSLUDWLRQ/#DV
WKH#ODUYDH#XQGXODWH#WKHLU#ERGLHV#WR#PRYH#ZDWHU
WKURXJK#WKH#WXEH#DQG#SDVW#WKHLU#JLOOV1#
>026282&@

45

D1 )LUVW#DEGRPLQDO#VHJPHQW#ZLWK#QR#ODWHUDO
RU#GRUVDO#KXPSV>#SURWKRUD[#GLYLGHG#E\
GLVWLQFW#IXUURZ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 %UDFK\FHQWULGDH

2IWHQ#DWWDFKLQJ#WKHLU#FDVHV#WR#PRVV#RU
YHJHWDWLRQ#LQ#FROG#VSULQJ0IHG#VWUHDPV/#WKHVH
FDGGLVIOLHV#JUD]H#RQ#SHULSK\WRQ#RU#JDWKHU#IRRG
IURP#WKH#FXUUHQW#ZLWK#WKHLU#ORQJ#OHJV1#
>/25262&@

E1 )LUVW#DEGRPLQDO#VHJPHQW#ZLWK#ODWHUDO
KXPSV#DQG#RIWHQ#D#GRUVDO#KXPS
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 46

46

D1 &ODZV#RI#KLQG#OHJV#YHU\#VPDOO#FRPSDUHG#WR
WKRVH#RI#RWKHU#OHJV#RU#PRGLILHG#LQWR
VOHQGHU#ILODPHQWV#DERXW#WKH#VDPH#OHQJWK
DV#WDUVXV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0RODQQLGDH

7KHVH#ODUYDH#OLYH#LQ#VDQG#DQG#VLOW\#VHGLPHQWV#LQ
VORZ#FXUUHQWV/#IHHGLQJ#RQ#DOJDH/#YDVFXODU#SODQWV
DQG#LQYHUWHEUDWHV1##>0242425@

E1 &ODZV#RI#KLQG#OHJV#VLPLODU#LQ#VL]H#WR#RWKHU
FODZV
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 47

http://www.entomology.umn.edu/midge/Polycentropodidae.htm
http://www.entomology.umn.edu/midge/Brachycentridae.htm


8

&DODPRFHUDWLGDH#ODEUXP
ZLWK#URZ#RI#4904;#ORQJ
VHWDH +47D,

47

D1 /DEUXP#ZLWK#D#URZ#RI#4904;#ORQJ#VHWDH
DFURVV#FHQWUDO#SDUW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 &DODPRFHUDWLGDH

&DVHV#DUH#PDGH#RI#OHDI#SLHFHV#RU#KROORZHG#WZLJV1
7KHVH#ODUYDH#DUH#IRXQG#LQ#SRROV#RI#FRRO#VWUHDPV1
7KH\#FDQ#WDNH#WZR#\HDUV#WR#GHYHORS#DQG#JURZ
TXLWH#ODUJH1##>/242425@

E1 /DEUXP#ZLWK#9#RU#OHVV#VHWDH#DFURVV#FHQWUDO
SDUW
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 48

48

D1 $QDO#SUROHJ#ZLWK#D#ODWHUDO#VFOHULWH
H[WHQGLQJ#SRVWHULRUO\#DQG#EHDULQJ#D#ORQJ
VHWD#+KDLU,#DW#WKH#HQG>#LQVLGH#EDVH#RI#DQDO
FODZ#ZLWK#D#PHPEUDQRXV#VXUIDFH#DQG
EUXVK#RI#VHWDH
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 %HUDHLGDH

/DUYDH#RI#WKLV#IDPLO\#DUH#UDUH/#OLYH#LQ#PXFN
PDUJLQV#RI#VSULQJ#VHHSV/#DQG#EXLOG#FXUYHG
WDSHUHG#FDVHV#RI#VDQG1##>/2;2425@

E1 $QDO#SUROHJ#QRW#DV#DERYH>#VHWDH#PD\#EH
SUHVHQW#RQ#GRUVXP#RI#SUROHJ#EXW#QRW#DV#D
EUXVK#RQ#LQVLGH#EDVH#RI#FODZ
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 49

49

D1 $QWHQQDH#+VPDOO,#FORVH#WR#IURQW#RI#KHDG
FDSVXOH>#SURVWHUQDO#KRUQ#ODFNLQJ
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 4:

E1 $QWHQQDH#FORVHU#WR#H\H#RU#PLGZD\#EHWZHHQ
H\H#DQG#IURQW#RI#KHDG#FDSVXOH>#SURVWHUQDO
KRUQ#SUHVHQW/#WKRXJK#LW#PD\#EH
VPDOO 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 4;



9

6HULFRVWRPDWLGDH
SURWURFKDQWLQ#+3, +4:D,

/HSLGRVWRPDWLGDH/#KHDG#VKRZLQJ
DQWHQQD#+$,#DQG#DQLPDO#LQ#FDVH

+4;D,

*RHULGDH#WKRUD[#ZLWK
PHVRQRWXP#+0,
H[WHQGHG#RQ#ERWK
VLGHV +4<D,

4:

D1 $QDO#SUROHJV#ZLWK#DERXW#63#ORQJ#VHWDH
HDFK>#SURWURFKDQWLQV#ODUJH#DQG#KRRN0
VKDSHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6HULFRVWRPDWLGDH

7KHVH#ODUYDH#OLYH#LQ#KRUQ0VKDSHG#FDVHV#LQ#WKH
VDQG\#VXEVWUDWHV#RI#ODNHV/#VWUHDPV#DQG#VSULQJ
VHHSV1#7KH\#IHHG#SULPDULO\#RQ#GHWULWXV1#
>/242425@

E1 $QDO#SUROHJV#ZLWK#DERXW#8#ORQJ#VHWDH#HDFK>
SURWURFKDQWLQV#VPDOO#DQG#QRW#KRRN0
VKDSHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2GRQWRFHULGDH

&DVHV#RI#WKHVH#ODUYDH#DUH#KRUQ0VKDSHG#DQG
WRXJK1#7KH\#DUH#IRXQG#LQ#FROG#VWUHDPV#DQG
VSULQJ#VHHSV/#DQG#DUH#RPQLYRURXV1##>/24252&@

4;

D1 $QWHQQDH#YHU\#FORVH#WR#H\HV>#GRUVDO#KXPS
RQ#4VW##DEGRPLQDO#VHJPHQW#ODFNLQJ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /HSLGRVWRPDWLGDH

0RVW#PHPEHUV#RI#WKLV#IDPLO\#OLYH#LQ#FROG
VWUHDPV/#WKRXJK#VRPH#DUH#IRXQG#LQ#ODNHV1
/DUYDH#DUH#GHWULWLYRUHV#DQG#DUH#IRXQG#DPRQJ
GHWULWXV#RYHU#YDULRXV#VWUHDP#ERWWRP#W\SHV1#
>/24252&@

E1 $QWHQQDH#PLGZD\#EHWZHHQ#H\H#DQG#IURQW
RI#KHDG#FDSVXOH>#GRUVDO#KXPS#XVXDOO\
SUHVHQW#RQ#4VW#DEGRPLQDO#VHJPHQW
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 4<

4<

D1 0HVRQRWXP#H[WHQGHG#IRUZDUG#RQ#ERWK
VLGHV/#HLWKHU#ORQJ#DQG#SRLQWHG#RU#URXQGHG
DQG#VSLQ\
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 *RHULGDH

/DUYDH#LQKDELW#HLWKHU#FREEOHV#RU#PXFN#LQ#WXEH0
RU#KRUQ0VKDSHG#FDVHV1#7KH\#IHHG#RQ#SHULSK\WRQ/
YDVFXODU#SODQWV/#DQG#GHWULWXV1##>;2;2525@

E1 0HVRQRWXP#ZLWKRXW#H[WHQVLRQV#DV
DERYH
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 53

http://www.usask.ca/biology/skabugs/Candlelakebugs/CLtrichoptera/AsynarchusmontL.JPG


:

7KRUD[

&DVH

8HQRLGDH#WKRUD[#DQG
FDVH +53D,

/LPQHSKLOLGDH#ZLWK#DQG#ZLWKRXW
FDVH +54D,

$SDWDQLLGDH#EDVDO#VHWD
RI#WDUVDO#FODZ +54E,

53

D1 $QWHULRU#HGJH#RI#PHVRQRWXP#VRPHZKDW
QRWFKHG#DW#FHQWHUOLQH>#PHWDQRWDO#VD4#+IURQW
DQG#FHQWHU#SDLU#RI#VHWDO#DUHDV#RQ#WKH#KLQG
WKRUDFLF#VHJPHQW,#XQVFOHURWL]HG#DQG#ZLWK
RQO\#RQH#RU#WZR#VHWDH
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 8HQRLGDH

7KHVH#ODUYDH#RFFXU#LQ#VWUHDPV#DQG#VSULQJV/
ZKHUH#WKH\#IHHG#RQ#GHWULWXV/#GLDWRPV#DQG#DOJDH1
7KHLU#FDVH#LV#HLWKHU#ORQJ#RU#VKRUW#DQG#KRUQ0
VKDSHG1##>/24242&@

E1 $QWHULRU#HGJH#RI#PHVRQRWXP#VWUDLJKW#RU
FRQWLQXRXVO\#FXUYHG>#PHWDQRWDO#VD4#ZLWK#D
VFOHURWL]HG#SODWH#DQG2RU#PRUH#WKDQ#5
VHWDH
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 54

54

D1 0HVRQRWXP#ZLWK#VHWDO#DUHDV#RQ#5#RU#6
SDLUV#RI#VFOHULWHV#RU#EDVDO#VHWD#RI#HDFK
WDUVDO#FODZ#H[WHQGLQJ#IDU#VKRUW#RI#WLS#RI
FODZ#DQG#PDQGLEOHV#HDFK#ZLWK#WZR#RU
PRUH#WHHWK
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /LPQHSKLOLGDH

7KLV#LV#D#ODUJH#DQG#GLYHUVH#IDPLO\/#GLIILFXOW#WR
FKDUDFWHUL]H#DV#WR#KDELWDW#RU#FDVH#FRQVWUXFWLRQ1
7KH\#IHHG#SULPDULO\#RQ#ODUJH#SDUWLFXODWH#RUJDQLF
PDWWHU1##>/292572&@

E1 0HVRQRWXP#ZLWK#4#SDLU#RI#VFOHULWHV#MRLQLQJ
RU#FORVH#DORQJ#FHQWHU#OLQH>#EDVDO#VHWD#RI
HDFK#WDUVDO#FODZ#H[WHQGLQJ#WR/#RU#FORVH#WR/
WLS#RI#FODZ>#PDQGLEOHV#ZLWK#VFUDSHU#EODGHV/
QRW#WHHWK
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 $SDWDQLLGDH

7KHVH#ODUYDH#DUH#IRXQG#LQ#FROG#PRXQWDLQ
VWUHDPV/#VSULQJ#VHHSV#DQG#FROG#FOHDQ#ODNHV1
7KHLU#FDVH#LV#WDSHUHG#DQG#VWURQJO\#FXUYHG1#7KH\
IHHG#RQ#SHULSK\WRQ#DQG#GHWULWXV1

http://www.entomology.umn.edu/midge/Uenoidae.htm
http://www.entomology.umn.edu/midge/Limnephilidae.htm



