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Hexagen ali nbat a

JSEPA and Environnent Canada have hostedtiree
X & e of-the- Lake Ecosystem Corf erences (SOLEQ

i nce 1996 to encour age the deve opnent o
ndcaas o ecosysemhedth

SOLECindcaas wil be usedtoreport tothe
rternaiond Jart Comnission andthe pubic on
rogress nmadeinrestaingthe chenicd, physicd, and
idogcd integity d the Geat Lakes, as cdledfain
he Gea Lakes Water Quality Ay eenent.

We sd ected Hexagen a becauseit:

was higaicdly abundart in g o Gea Lakes
mesatrophi c environments,

isitdeant d and was extirpa ed by pdluionin nost
of those environnentsinthe 1940s-50s,

has recoveredin one d those environnents fdl ovng
pd| i on abat enent,

We usedthe s zefrequency nethod fa esti nating P
because:

itis wddy used far that purpose and per nits drect
conparison d resuts withmost dher sud es.

does nat requiretheidertificaion o cohortsto produce

rdiad eresuts and

can be appiedto sanp es contd ring norethan one
Hexageni a sped es, if they have the sane life span and
maxi mum body s ze

A study conductedinthe U S weters d Lake 8. Gdr
illustraesthe use o the s ze frequency approach far
esti meting B and Pin Hexagenia Lakebed sed nents
wer e sanpl ed vith a Ponar grab & 16 sions nontHy
duri ngtheicefree portion of one 12- nont h peri od

sanplinglocationsin US waeterso Lake 8. Gdr

Each sanpl e was washed on afine- mesh (Q 65
mn) seve Nynphs and extraneous particu ae
mat eri d (detritus and sed nent) retd ned onthe
seve weredacedinasanyeja vithfa ndinand
takentothelabora oy fo further processi ng

Ny mphs were extracted manudly and neasured
(tad lenghto nearest Q5mn). Lengths were
convertedto dy we ghts using equati ons fromthe

is ecd og cdlyi nportart as atrophicindcaa, liling jitga e Annua production (P andits vari ance
detritd energy resources drectlytothe many fishes that \er e esti mat ed viththe s ze-frequency method o

feed on Hexageni a and

has higHy visHe mating swar ns that cantdl an
rfar ned pubictha the water body supportingthe
ny npha popd &ionis hedthy.

Hynes, as nodfied by Hamilton (1969), and a
cohort productionirtervd (Benke 1979) cons stert
wth a2year life cyd e (365 * 2 =730). Sudy resdts
are showninthe next figure.

We chose mean annud biomass (B and annud
producti on (P asthe pri mary metricsfarind caor
devel opment because:

Bcan be used dredly as anind ca a and
becauseitis usedto esti mate P,
Pirtegaesrecrtt nent, gowth nortdity, and

when Pis considered WwthB it prov des a
measure o tunover (A B, whi ch can be
subst arti d in Hexageni a popd &i ons.

Density (no.Jm?), and B and P (mg dry weight/m’) of
Hexagenia nymphs in U.S. waters of Lake St. Clair.
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The absence o nynphs a staions 7(167) and 8
(168) was dueto pdluion by netds dl, and sewage
froma ng or tributary. Lowdensity (D, B and P a
stations 9(169) and 10 (171) were dueto urfavorald e
sed ment type.

The igh D B and Pvd ues & the cther staions
reflect a hedthy environment. Dwas weally card aed
with Band P(Rs =025 and 049, respectivey). P
and B were grondy card ated (R = 0.94) as shownin
the next figue

P-B relation for Hexagenia nymphs in
Lake St. Clair
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Add ngthe Pand Bdaafa dher North Anerican
popu aions o Hexageni a at 39-53° Northl aitude
i nproved thefit dightlyto R =0 96 ind caingthe
rd dion cou d be apdied broad yto esti nate Pin
North Anerica (see Edsdl et.d. 2001 J. Gea
Lakes Res. 27 449-456, fa data sources).

P-B relation for Hexagenia nymphs
at 39-53° North latitude
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Sanpl e cdl edion and process ng a el abor
irtens ve because

nortHy sanplingis needed far theicefree
portion o a 12- mort h peri od,

thefine mesh g eve cdleds extraneous nmeterid,
whi ch prd ongs sanpl e washi ng andi npedes
extradion d sndl e nynphs, and

neasuinglage nunbers of sndl nynphsis
ti me consuning

Regression andys s d the s ze-frequency datafrom

Length. istribution of i
nymphs collected in Lake St. Clair with a
Ponar grab and washed on a 3.2-mmssieve

One sanpling staion was locat edin each o 49 cdls wherethe cdl
area was >50% wet er and the substra e was nud o nud and fi ne
sand, the substra e preferred by Hexageria W cdlected the sanpl es
wth a Ponar gab washed themon a 3 2 mmsi eve and took the
nynphstothelaboraayfor futher processing
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Lake S. h tha th th h . "
e?reer gsenacir:orst ‘ZV\BEd nyi-phs E igﬁsn: "';Jaursng ) e Problem As showninthefdlowngfiguretheleng hfrequency daa
cou d be usedto esti mete B and P(R =079), as L 151 fa the nynphs dd na le us separaethe energ ng cohort fromt he
showninthetwo fdlovingfigues. é w0l cohort that wou d emer ge the fdl owng year.
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To verifyth s cohort-based approach, we cdlected
25 sed nent sanp es vith a Ponar gab & one
locetionin Lake §. @arinJune and washed them
on acoarse (32 mn deve (¢andard one-eghth
inch hardwere ddh). W sd ectedthe coarser seve
todi mnaethe snal nynphs and extraneous
paticuae neterid whleretarngthe nynphs o the
emer g ng cohort.

The 32 mmsi evetes resuts showed

smdl nynphs and extraneous neterid passed
quickythroughthe s eve, and

the severedned dl d the nynphs o the 1998
cohort that wer e about to emer ge (ny nphs > 19mm
tad lengh and d so many of the nynphs (918 mm
tad lengh o the cohort thet wou d have emer ged
thefdlowng year (seefdloa ngfigure).

We used the cohort-based approachin spring 2001 to
monita Hexageri a popu a@ionsin vestern Lake Hie We
estalished asanpling gid vith 8 kmsquare cdls as
showninthefdlowngfigue
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Sanpling gid western Lake Hie

The s zefrequency nethod prov des rdial e esti mat es of B anc
P, but islaborirtensve and wou d be expensivetousein
rouine nontaing

The cohort-based nethod can providerad d rdial e esti it es
o Band P if the cohorts can be easily andrdially separa ed
However, if cohort separaionis nat feas He dther DS a BS
can be used asthe nonitaing netricfa reporting on

popu aion staus and trends.

If DSis usedthe nynphs onthe screen can s npy be court ed
and recordedinthefiddand the sanpl e d scarded vithout
futher processing thus g eatlyredud ng sanpl e process ng

ti e



