
Z eb ra mussels (D reissena poly m o rp h a) we re fi rst 
d i s c ove red in Lakes St. Clair and Erie in 1988. Th ey
q u i ck ly colonized mu ch of the hard substrate found in
wat e rs deeper than 3 feet in we s t e rn Lake Eri e. As of Ju ly
1 9 9 6 , zeb ra mussels have been found in all of the Gre at
L a kes and in wat e r ways in 19 states and two prov i n c e s .
Major river systems that now have zeb ra mussels incl u d e
the St. Law rence Seaway and the Hudson, I l l i n o i s ,
M i s s i s s i p p i , O h i o ,A rk a n s a s , and Tennessee Rive rs .

Z eb ra mussels also have been rep o rted in a growing list
of inland lakes including Lake Champlain and lakes in
I n d i a n a , M i ch i ga n , O h i o , and Ontari o .

In 1991, a second species of D reissena was discove re d
in North A m e rica. Quagga mussels (D reissena bu ge n s i s)
h ave been found in the St. Law rence Seaway, L a ke
O n t a ri o , L a ke Eri e, and Sagi n aw Bay in Lake Huron. Th e
p e rc e n t age of the total D reissena p o p u l ation composed of
q u agga mussels is increasing noticeably in some are a s .

It is not clear wh e n , h ow fa r, and into wh i ch wat e r way s
the zeb ra and quagga mussels will spre a d. The zeb ra mu s-
sel has spread faster and fa rther than ex p e c t e d. Its south-
wa rd spread was thought to be limited in areas with
ave rage summer water temperat u res ab ove 81°F (27°C)
but recent re s e a rch shows that individual mussels adjust
well to wa rmer temperat u res. The nort h wa rd spread might
be limited by soils deficient in calcium or by summer
water temperat u res below 54°F (12°C). 

Questions about zeb ra and quagga mussels ab o u n d, bu t
finding answe rs is a difficult task. The fo l l owing info rm a-
tion answe rs some of the more commonly asked questions
about zeb ra and quagga mu s s e l s .

The inva s i o n
D reissena poly m o rp h a and D reissena bu gensis a re nat ive
to an area in the Ukraine and Russia near the Black and
Caspian Seas. Canals built during the late 1700s allowe d
the mussels to spread throughout eastern Euro p e. Duri n g
the early 1800s, canals we re built across the rest of
E u ro p e, wh i ch made bulk shipping mu ch easier but also
a l l owed rapid expansion of the zeb ra mussel's ra n ge. By
the 1830s, the mussels had cove red mu ch of the continent
and had invaded Bri t a i n .

The introduction of zeb ra mussels into the Gre at Lake s
ap p e a rs to have occurred in 1985 or 1986, when one or
m o re transoceanic ships disch a rged ballast water into Lake
St. Clair. The ballast, wh i ch is water ships carry to balance
the vessel when they are n ’t fully loaded, m ay have con-
tained zeb ra mussel larvae and possibly juveniles; or, a d u l t
mussels may have been carried in a sheltere d, moist 
e nv i ro n m e n t , s u ch as a sediment-encrusted anchor or
chain. The faster speed of today's ships provides ex o t i c
species a better chance of surv iving the trip across the
A t l a n t i c. Being a temperat e, f re s h water species, the zeb ra
mussels found the plankton-ri ch Lakes St. Clair and Eri e
to their liking.
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Z eb ra mussels in North A m e rica 
The invasion and its implications

Z eb ra and quagga mu s s e l s
The rapid spread and abundance of both mussels can be
p a rt ly at t ri buted to their rep ro d u c t ive cy cles. A fully
m at u re female mussel may produce up to one million egg s
per season. Egg release starts when the water temperat u re
wa rms to about 54°F (12°C) and continues until the wat e r
cools below 54°F. In Lake Eri e, s p awning may begin as
e a rly as May and end as late as October, but it peaks dur-
ing Ju ly and August at water temperat u res ab ove 68°F
( 2 0 ° C ) .

E ggs are fe rt i l i zed outside the mussel's body and within
a few days develop into fre e - swimming microscopic larva e
called ve l i ge rs that soon develop miniat u re biva l ve shells.
Ve l i ge rs swim and feed by using their hair- l i ke cilia for 3
to 4 we e k s , d rifting with the currents. If they don't settle
onto fi rm objects in that time, t h ey die; the vast majori t y
a c t u a l ly suffer this fat e. It is estimated that only 1 to 3 per-
cent surv ive this planktonic period of life. Those that find a
h a rd surface quick ly at t a ch with sticky, s e c reted thre a d s ;
t h ey are then considered juve n i l e s .

Mussels become adults when they re a ch sexual mat u-
ri t y, u s u a l ly within a ye a r. Th ey grow rap i d ly, n e a rly an
i n ch in their fi rst ye a r, a dding another 1/2 to 1 inch their
second ye a r. European studies rep o rt mussels may live 4 to
6 ye a rs. Th ree ye a rs seems to be the maximum life span in
L a ke Eri e, but there is insufficient data to know wh at to
expect in other North A m e rican bodies of wat e r.

Z eb ra mussels ge n e rate a tuft of fi b e rs known as a
by s s u s , or byssal thre a d s , f rom a gland in the foot. Th e
byssus pro t rudes through the two halves of the shell near
the hinge. These threads at t a ch to hard surfaces with an
a d h e s ive secretion that anch o rs the mussels in place. Small
j u veniles can actually shed their threads wh e re they at t a ch
to the body, l e aving the threads at t a ched to the substrat e.
Th ey then secrete new, bu oyant threads that allow them to
d rift again with the currents and find a new surfa c e.

Z eb ra mussels can colonize any surface that is not tox i c
— ro ck , m e t a l , wo o d, v i ny l , g l a s s , ru bb e r, fi b e rg l a s s ,
p ap e r, p l a n t s , or other mussels. Beds of mussels in some
a reas of Lake Erie now contain more than 30,000 — and
sometimes up to 100,000 — mussels per square meter.
Z eb ra mussels can colonize soft, mu ddy bottoms wh e n
h a rd objects deposited in or on the mud — such as pieces
of nat ive mussel shells or grains of sand— serve as a sub-
s t rate (base). As a few mussels begin to grow, t h ey in turn
s e rve as substrate for additional colonizat i o n , fo rming wh at
is known as a “ d ru s e.” I n d ividual zeb ra and quagga mu s-
sels can also live dire c t ly on a mu ddy or sandy bottom.



Z eb ra mussel colonies show little rega rd for hy d ro s t at i c
p re s s u re (dep t h ) , or even temperat u re when it is within a
n o rmal env i ronmental ra n ge. The life stage most sensitive
to low temperat u re is the ve l i ge r, and juveniles are more
s e n s i t ive than adults. All life stages are sensitive to low
l evels of dissolved ox y ge n , p a rt i c u l a rly as temperat u re
i n c reases. Colonies grow rap i d ly wh e rever ox y gen and
p a rt i c u l ate food are ava i l able and water currents are 
not too swift (ge n e ra l ly less than 6 feet per second). 
Th u s , colonies are ra re in wave - washed zo n e s , ex c ept fo r
s h e l t e red nooks and crevices. In most European lake s , t h e
gre atest densities of adult mussels occur at depths ra n gi n g
f rom 6 to 45 feet. Quagga mussels appear more tolerant of
l ow temperat u res and ex t reme depths than zeb ra mu s s e l s .

B i o l ogical and ecological concern s
Z eb ra mussels alter and re d i rect the pat h ways of aquat i c
food webs. Literat u re rev i ews suggest that they eat mostly
a l gae in the 15-40 micrometer size ra n ge. Th ey use cilia on
their gills and body to pull lake water into the shell cav i t y
t h rough an ‘ i n c u rrent siphon’ (a tube-like device) and
ex t ract part i c u l ate matter by allowing it to stick to mu c u s
t h at is then moved by other cilia into the mouth. The new ly
p a rt i cl e - f ree water is then disch a rged out the ‘ ex c u rre n t
s i p h o n ’ as are feces from the intestine and urine from the
k i d n eys. Each adult mussel is cap able of fi l t e ring 1 or more
l i t e rs of water each day. Th ey re m ove nearly all part i c u l at e
m atter to wh i ch they have access, i n cluding phy t o p l a n k t o n
and some small fo rms of zo o p l a n k t o n , i n cluding their ow n
ve l i ge rs. A ny undesired (or distasteful) part i c u l ate matter is
bound with mucus into loose pellets called “ p s e u d o fe c e s ”
t h at are ejected back out the incurrent siphon and accumu-
l ate among the shells in the colony.

By re m oving significant amounts of phy t o p l a n k t o n
f rom the wat e r, zeb ra mussels reduce the food source fo r
m i c roscopic zo o p l a n k t o n , wh i ch in turn are food for larva l
and juvenile fishes as well as fo rage fish species that sup-
p o rt sport and commercial fi s h e ries. This competition fo r
p hy t o p l a n k t o n , the base of the food web, could have a
l o n g - t e rm negat ive impact on Gre at Lakes fi s h e ri e s .
Because of difficulties measuring the rate of delive ry of
a l gae from the upper wat e rs wh e re it grows to the bottom
wh e re zeb ra mussels can re a ch them, i nve s t i gations of the
e ffects of zeb ra mussel fi l t ration upon the food base fo r
fish communities are still inconcl u s ive.

Most ro cky areas in Lake Erie are almost completely
c ove red with mussels seve ral inches deep , and about 25
p e rcent of the soft-bottomed areas are also cove re d. In lab-

o rat o ry observat i o n , the accumu l ation of pseudofeces in
these beds cre ates a foul env i ronment. As waste part i cl e s
d e c o m p o s e, ox y gen is used up, the pH becomes ve ry
a c i d i c, and toxic by p roducts like ammonia and hy d roge n
s u l fide are pro d u c e d. Biologists initially we re concern e d
t h at poor water quality on spawning reefs could hinder
n o rmal incubation of eggs for species such as wa l l eye and
white bass. Howeve r, l a rge hat ches of wa l l eye docu-
mented in Lake Erie in 1990, 1 9 9 1 , 1 9 9 3 , and 1996 sug-
gest that the flushing action of water currents are suffi c i e n t
to prevent env i ronmental deteri o rat i o n .

Z eb ra mussels re a d i ly encrust nat ive North A m e ri c a n
mussels (fa m i ly U n i o d i d a e). In Lakes St. Clair and Eri e,
h e avy fouling by zeb ra mussels has seve re ly reduced pop-
u l ations of nat ive mussels. Some nat ive mussel species are
m o re tolerant to fouling than others , but even for these
resistant species, zeb ra mussel encru s t ation leads to
reduced energy re s e rves and vulnerability to other env i-
ronmental stre s s o rs , s u ch as ex t reme water temperat u re s ,
l a ck of fo o d, or parasites and disease. As zeb ra mu s s e l s
s p re a d, b i o l ogists are concerned that populations of nat ive
mussels will decl i n e, and perhaps some of the ra re r
species may be completely eliminat e d. 

Z eb ra mussels have contri buted to the increase in Lake
E rie's water cl a ri t y, wh i ch began with the initiation of
p h o s p h o rus ab atement programs in the 1970s. Shallow
e m b ayments are being re c o l o n i zed by ro o t e d, a q u at i c
p l a n t s , since turbidity no longer shades them out.
A c c o rding to Dr. Ruth Holland Beeton, who conducted
re s e a rch near Stone Lab o rat o ry on Lake Erie in the 1970s
b e fo re phosphorus ab atement progra m s , water cl a rity wa s
ap p rox i m at e ly 3 fe e t , i m p roved to 6 to 10 feet in the
1980s after a decade of reduced phosphorus inputs, a n d
i m p roved again to 10 to 17 feet in the early 1990s, a f t e r
zeb ra mussels colonized the are a .

N oxious bl u e - green algae blooms are not like ly 
to be reduced by zeb ra mussel fi l t ration. During re c e n t
M i c ro cystis blooms in we s t e rn Lake Erie and in Sagi n aw
B ay, zeb ra mussels we re observed rejecting the clumps 
of M i c ro cystis pulled into their siphons. In add i t i o n , a l ga e
is digested by zeb ra mussels more rap i d ly than it decom-
posed befo re the mussels arrive d. This results in more
rapid re cy cling of phosphorus and nitroge n , wh i ch 
p rovides more nu t rients to stimu l ate the growth of new
a l ga e. Recent increases in growth rates of C l a d o p h o ra,
a filamentous green algae that at t a ches to ro ck s , a n d
Ly n g bya, a filamentous bl u e - green algae found among 
the mussel beds in Lake Eri e, a re thought to have re s u l t e d
f rom this pro c e s s .

The pro d i gious fi l t e ring of water by zeb ra mussels may
i n c rease human and wildlife ex p o s u re to organic pollu-
tants (PCBs and PAHs). Early studies have shown that
zeb ra mussels can rap i d ly accumu l ate organic pollutants
within their tissues to levels more than 300,000 times
gre ater than concentrations in the env i ronment. Th ey also
d eposit these pollutants in their pseudofeces. These pers i s-
tent contaminants can be passed up the food chain so that
a ny fish or wat e r fowl consuming zeb ra mussels may also
a c c u mu l ate these organic pollutants. Likew i s e, h u m a n
consumption of these same fish and wat e r fowl could re s u l t
in further risk of ex p o s u re. The implications for human
h e a l t h , h oweve r, remain uncl e a r.
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I n d u s t ri a l , c o m m e rc i a l ,
and re c re ational concern s
The zeb ra mussel's pro cl ivity for hard surfaces located at
m o d e rate depths has made water intake stru c t u re s , s u ch
as those used for power and municipal water tre at m e n t
p l a n t s , s u s c ep t i ble to colonization. Since 1989, s o m e
plants located in areas of ex t e n s ive zeb ra mussel colo-
n i z ation have rep o rted significant reductions in pumping
c ap abilities and occasional shutdow n s .

P re ch l o ri n ation has been the most common contro l
t re atment used to date because it is alre a dy ap p roved by
the Env i ronmental Protection A ge n cy to control biofo u l-
ing in intakes. Howeve r, ch o ri n ation raises concerns ab o u t
t oxicity to other aquatic organisms when ch l o rine re a c t s
with organic compounds in the water and fo rms other
ch l o ri n ated compounds, s u ch as ch l o ro fo rm. Po t a s s i u m
p e rm a n ga n ate is an incre a s i n g ly popular altern at ive, e s p e-
c i a l ly for drinking water sources wh e re ch l o ri n at e d
by p roducts are a health concern. Other control strat egi e s
in use include pro p ri e t a ry molluscicides, o zo n e, a n t i fo u l-
ing coat i n g s , and sand bed fi l t ration. Control methods like
e l e c t rical curre n t s , sonic vibrat i o n , and ox y gen dep riva-
tion are being inve s t i gated but are not yet in ge n e ral use.
Some thermal electric plants curre n t ly are ex p e ri m e n t i n g
with the dive rsion of waste heat into intake stru c t u res to
kill zeb ra mussels or prevent settlement.

R e c re ation-based industries along Lake Erie have also
been impacted by zeb ra mussels. Unprotected dock s ,
b re a k wa l l s , b o at bottoms, and engine outdrives we re
rap i d ly colonized beginning in 1989. Consequently, t h e re
we re nu m e rous rep o rts of boat engines ove r h e ating due
to colonies of zeb ra mussels cl ogging cooling wat e r
inlets and mussels colonizing boat hulls. The proper use
of antifoulling coatings has been shown to reduce hull
and engine fo u l i n g. 

B e a ches are also affected by zeb ra mussels. Th e
s h a rp - e d ged mussel shells along swimming beaches can
be a hazard to unprotected feet. By autumn of 1989,
ex t e n s ive deposits of zeb ra mussel shells
we re on many Lake Erie beaches. Th e
extent of these deposits va ried with suc-
c e s s ive periods of high wave activ i t y. 

Z eb ra mussel contro l
L a ke-wide control of zeb ra mussels is not
fe a s i bl e. The European commu n i t y, a f t e r
t wo centuries of infe s t at i o n , and the Gre at
L a kes commu n i t y, after ye a rs of infe s t a-
t i o n , h aven't been able to develop a ch e m-
ical toxicant for lake-wide control that
isn't deadly to other aquatic life fo rm s .

In some parts of Europe and on 
L a ke Eri e, l a rge populations of div i n g
d u cks have actually ch a n ged their 
m i gration pat t e rns in order to fo rage 
on beds of zeb ra mussels. The most
ex t reme case occurred on Germ a ny ' s
Rhine Rive r. Ove r w i n t e ring diving 
d u cks and coots consumed up to 97 
p e rcent of the standing crop of mu s s e l s
e a ch ye a r. High mussel rep roduction rat e s ,

h oweve r, replenished the population each summer.
In North A m e ri c a , the species most like ly to prey on

re l at ive ly deep beds of zeb ra mussels are scaup, c a nva s-
b a ck s , and old squaws. But populations of these species
a re quite low. In the Gre at Lake s , d iving ducks are migrat-
ing visitors , pausing only to feed during north- and south-
wa rd migrations. Howeve r, w i l d l i fe biologists and bird
wat ch e rs alike have noted increasing nu m b e rs of div i n g
d u cks on we s t e rn Lake Erie during migration. Th i s
ap p e a rs to be in response to the increased food supply
p rovided both by zeb ra mussels and the submerge d
a q u atic plants growing in the now - clear wat e r. In southern
L a ke Mich i ga n , zeb ra mussels encrusting an underwat e r
p ower plant intake at t racted fl o cks of lesser scaup.
U n fo rt u n at e ly, some we re pulled into the intake pipe and
d row n e d. The stomachs of these dead scaup we re full of
zeb ra mussels. Mallard duck s , although they do not dive,
also are fre q u e n t ly observed fo raging on zeb ra mussels on
s h o reline ro cks and shallow stru c t u re s .

Among fish species, f re s h water drum feed heav i ly on
zeb ra mu s s e l s , as do the re c e n t ly introduced round go b i e s .
Ye l l ow perch feed on juvenile mussels during autumn
when the mussels are detached and dri f t i n g. Other fi s h e s
t h at feed on zeb ra mussels include cat fish and carp .
R ega rdless of this growing list of zeb ra mussel pre d at o rs ,
b i o l ogical control has been ineffe c t ive in the Gre at Lake s .

One novel ap p ro a ch to controlling zeb ra mussel popu-
l ations is by disrupting the rep ro d u c t ive process. Zeb ra
mussel eggs are fe rt i l i zed ex t e rn a l ly; there fo re, males and
females must release their gametes (sperm and egg s )
s i mu l t a n e o u s ly. After re l e a s e, zeb ra mussel sperm re m a i n
v i able for only a short time — perhaps only a few min-
utes. Disrupting the synch ro n i z ation of spawning by males
and females may effe c t ive ly reduce the nu m b e rs of fe rt i l-
i zed eggs. Research e rs are curre n t ly studying the env i ro n-
mental cues and phy s i o l ogical pat h ways that coord i n at e
zeb ra mussel spawning activ i t y.
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These data are a part of the U.S. Geological Survey Biological Resources Division’s Nonindigenous Aquatic Species Data Base located in
Gainesville, Florida.Information is collected from federal, state, and private agencies and is available upon request (352/378-8181).



S p read to inland wat e rs
Z eb ra mussels can spread to other inland wat e rs either as
ve l i ge rs tra n s p o rted in water or as adults at t a ched to boat
h u l l s , e n gi n e s , a q u atic we e d s , or other surfaces. Ve l i ge rs
a re small — about the size of the period at the end of this
sentence — and may be able to surv ive in any re s i d u a l
water sourc e.

Adult mussels are ve ry hardy and can surv ive out of
water for extended periods depending upon temperat u re,
h u m i d i t y, w i n d, and sunlight. Maximum out-of-water 
s u rv ival time in ideal conditions is about 10 days fo r
adults and 3 days for new ly settled juve n i l e s .

By 1995, C a l i fo rnia A gri c u l t u re Station inspectors 
had found zeb ra mussels on six boats that had been 
t ra n s p o rted ove rland from the Gre at Lakes; two of wh i ch
we re tra n s p o rting live mu s s e l s .

For other publications  or 
advice from local experts,
contact the Sea Grant program
or state natural resources 
management office nearest 
you.Phone numbers of several
Sea Grant programs follow.
Connecticut .........806/445-8664
Delaware ..............302/831-8185
Florida ..................904/392-1837
Illinois-Indiana.....847/872-0140
Louisiana .............504/388-6349
Maryland ..............410/267-5660
Michigan ..............517/353-5508
Minnesota ............218/726-7677
Mississippi-Alabama.................

..........................601/875-9341
Massachusetts ....617/253-9308
Maine-New Hampshire..............

..........................603/749-1565
New Jersey ..........908/349-1152
New York ..............800/285-2285
North Carolina .....919/515-5287
Ohio......................614/292-8949
South Carolina ....803/722-5940
Texas ....................409/762-9800
Wisconsin ............414/465-2795

Sea Grant Nonindigenous
Species (Internet Site)
h t t p : / / w w w. a n s c . p u r d u e. e d u / s g n i s /

An interage n cy Gre at Lakes task fo rce recommends the
fo l l owing to prevent further spread of zeb ra mu s s e l s :

• R e m ove any visible vege t ation from items that we re in
the wat e r, i n cluding the boat ’s hull, p ro p e l l e r, t ra i l e r,
and all equipment. (Zeb ra mussels re a d i ly at t a ch to
a q u atic vege t at i o n . )

• Flush the engine cooling system, l ive we l l s , and bilge
with hot wat e r. Rinse any other areas that get we t ,
s u ch as water collected in trailer fra m e s , s a fety light
c o m p a rt m e n t s , b o at deck i n g, and the lower portion of
motor cooling systems. Water hotter than 110°F will
kill ve l i ge rs , and 140°F will kill adults. If hot water 
is not ava i l abl e, use tap wat e r. Do not use salt and 
ch l o rine water mixture s , as both are ve ry toxic to other
o rganisms and may also damage your equipment.

• Examine the boat ex t e rior for mussels if it has been
d o cked in infested wat e rs. If mussels are found or the
ex t e rior is heav i ly fouled by alga e, either clean fo u l e d
s u r faces or leave the boat out of the water for at least 
5 days befo re entering uninfested wat e rs. A ny mu s s e l s
s c raped off should be bagged and discarded in the
t ra s h .

If your gear feels gri t t y, then young microscopic 
mussels may be at t a ch e d.

• Do not re-use bait. Empty your bait bu cket on land.
N ever release live bait in lakes or streams. Vi l i ge rs may
be tra n s p o rted easily in water used in live bait contain-
e rs. Minnows or cray fish taken from lakes 
containing zeb ra mussels should be tra n s fe rred to we l l
water or aged ch l o ri n ated tap water befo re carry i n g
them to other bodies of wat e r.

Be advised that these re c o m m e n d ations are still being
studied by re s e a rch e rs and re s o u rce manage rs; there fo re,
the re c o m m e n d ations may ch a n ge.

The zeb ra mussel is now a permanent part of the 
G re at Lake s , m a ny major river systems, and inland lake s .
It continues to spread rap i d ly throughout major rive r
basins. Increased support for re s e a rch is needed to ga i n
u n d e rstanding of its nat u ral pre d at o rs , s p awning activ i t y,
and pollutant uptake, as well as its effects upon ecosys-
t e m s , i n d u s t ri e s , and local economies.

Th e o re t i c a l ly, zeb ra mussel populations should peak 
a few ye a rs after initial infe s t ation and then decl i n e,
d epending upon pre d ation and upon each water body ' s
c a rrying cap a c i t y. It is not certain whether or not this 
has occurred yet in any North A m e rican wat e rs. Th e re is
little doubt that the zeb ra mussel's impact will be felt by
eve ryone who uses our nation's inland wat e rs .

Thanks to generous printing donations made by
Brunswick Marine to Ohio Sea Grant, several other 
fact sheets on nonindigenous species are available free.
Other species-specific fact sheet cover the ruffe, the
goby, and the spiny water flea. Other fact sheet present
boaters concerns with zebra mussels, inland managers
concerns with zebra mussels. and consequences of 
zebra mussels to the native mussel population. 
For more information, contact Ohio Sea Grant.

Zebra mussels 
and Quagga mussels
Zebra mussels (Dreissena polymorpha) were accidentally introduced into the
Great Lakes in the mid-1980s. Quagga mussels (Dreissena bugensis), an East
European relative of the zebra, was found in the colder depths of Lake Ontario
in 1991, across the bottom of Lake Erie in 1992, and in Saginaw Bay in Lake
Huron. This table contrasts the characteristics of the two species.

ZEBRA MUSSELS QUAGGA MUSSELS

Shell Triangular shape Rounder sides
Obvious ridge between side and bottom Ridge lacking
Sides merge with bottom
Byssal (ventral) side flat Byssal side rounded

Color Variable colors and patterns Pale near hinge
Usually dark Dark concentric rings on the shell

Byssal Large groove in middle of flat side; Small byssal groove near the hinge
allows tight hold on rocks

Depth in Lake 3 to 98 feet (1-30 m) 3 to 351 feet (1-107 m)
Maximum 33 feet (10 m); rare below
50 feet (15 m.) C o m m o n ly found down to 98 feet (30 m.)

Temperature 32°to 86°F (0°to 30°C) 32°to 86°F (0°to 30°C)

Tolerance 54°to 68°F (12°to 20°C) prefer red 39°to 68°F (4°to 20°C) preferred

Reproductive
Temperature Young present at 57°to 68°F (14°to 20°C) Young present as low as 46°F (8°C)

Growth Up to 1 inch (25 mm)/year Up to 0.8 inch (20 mm)/year

Source:
Ontario Ministry of Natural Resources with an update by Dr. Robert Heath, Kent State University.
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