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EXECUTIVE SUNMNARY

Huantitative mussel surveys were conducted at two locetions
in the Hisgsiesippl River during 1988, one in Poel 24 Migsissippi
River HMile {(MRH)} 300 bhelow lLock and Dawm 22 in Ralls County and
another in Pool 22 (MRM 309) near Hannibal in Marion County. Both
gites were in the mein channel border, with substrate consisting
primarily of =sand, gravel and rochk with some finer sediment along
the shore. These surveys provided us with valuable insight into
the dengity and size/age structure of several common mussel
species, although much remains to ke learned.

Tétal numbers of musesl species recorded at MRM 300 and MRM
309 were 12 end 20 respectively. Previous qualitative surveys
recorded 32 species from Pools 22 and 24, Mussel density was
remarkably similar at both sites with Z4 nussels per square meter
at MRM 300 and 22 per square meter at MEM 309. These densities
vere low compared with densities averaging 125 mussels per ﬁquaré
meter in other poolz. Standing crop estimates for the 48, 000
square-meter areas sampled at MRM 300 and 209 were 1, 166, 400 and
1, 660, 800 respectively. The mean zsge of selected living mussels
ranged from 2.7 years for the fawnsfoot tao 22.4 years for the
wvashbozsrd, Length and age distributions for selected species vere
zimilar at the two sites; hovever, not enough is knawn of musssl
population dynamics to state confidently that these samﬁl&s

reflect river-wide conditions.



Recruitment of juyenile mizsEels seems low.in gome speciles,
ezpecially the commercially valuable washboard and threeridge.
Recruitment may occur sporadically cr at regular lengthy
intervals in certain species. We have evidence which suggests
tnat the washboard way be recruiting at 4-5 year intervals.

The management of this rescurce may best be approached on a
leng term menitoring basis. Additional surveys should include
detailed substrate anzlyses, nore acourate ageing techniques and
sampling of different habitats. However, the immediate concern
with potential overharvest of commercial specles, considering
their lov and sporadic recruitment, provides the justification to

cbtain additional baseline data.



INTRODUCTIQR

Few guantitative data exist regarding ihe mollusk fauna in
the upper Missigsippi River, especially in that portion bordering
Missouri. Basic information must be acguired before we can begin
managing this unigue and valuable resocurce. This report provides
quantitative and gualitative information on two mussel
communities in Pools 22 and 24. Mussel communities may exist in
various portions of the Missiesippi River depending upon
availeble habitat. The two areses discussed herein exist along a
suitable portion cf the main channel border. '

Background

Little interest was shown in the mussel resource in the
Migsieggippl River prior to the discovery that the shell could he
used in the manufacture of buttons. Beginning in the late 1800's,
the mugsel rescurce in the Upper Hississippi experienced
extensive harvest and depletion due to this demand. The concern
about over-harvest caused considerable interest in the early
1900"'=s and resulted in the establishment of a research station by
the U. 8. Bureau of Fisheries at Fairport, Iowa. Efforts vere
conducted there to prevent depletion of the mussel resource but
were suspended, in part due to pellution in the river preventing
establishment of new mussel "beds". The harvest of mussels
diminished in the 1920’s-30’'s and eventually ceased during the
19407s-30"s due in part to depletion of the resource and the
manufacture of plastic buttons. Harvest resumed during the
1860’8 as mussels wvere utilized in the production of cultured
pearls. Harvest of this resource has continued to the present.
Recent harvesgst in Missouri was first observed in 1982 (Bordon
Farabee, perg. comm. ) and has continued and increased in recent
years.

In addition to the economic value of this rescurce, mussels
are valuable as bhiclegical indicators of environmental quality.
Juvenile mussels are being used in toxicity tests (TVA, Don Wade,
personal communication) and mussel communities are being
evaluated as to their role in ettracting sport fish (ILDOC,
personal communication). Although there has been recent reneved
interest and ettention given to the mussel re=zource, much remains
to be lesrned about the mussel fauna of the Mississippi River.



METHODS

Preliminary site selection was done by brailing to escertain
if mussels were present and to determine the extent of the mussel
community. Two sites vere selected for sampling, one in Pool 24
at Mississippi River Mile (MRM) 300.0, located approximately one
mile downstream of Lock and Dam 22 on the Missouri =ide of the
navigation channel (Figure 1). The second =site was located in
Pool 22 at MRM 309.0 near Hannibal (Figure 2} on the Missouri
side of the channel. Both sites were situated between the
navigation channel and shoreline along the open river, with
substrate consisting primarily of =and, gravel and rock with =ome
finer sediment along the shore. At each site, the total area in
which samples vere collected was 48, 000 square wmeters, delineated
by an srea 800 meters in length and &0 metersz wide. At MRM 300.0
this area was contiguous; but at MRM 309.0 was separated by ahout
70 meters due to boat itraffic which created unsafe sampling
conditions,

Aregs were subdivided into 100 meter by &0 meter sectians
and each section further subdivided into 20 meter hy 10 meter
zampling units. A total of 47 snd 50 units vere randomly selected
from the 240 sampling units at MRM 300.0 and 309.0, respectively.
Each unit selected for sewmpling was marked near itz center with
an anchored five gallon plastic jug. HMeasurements were made with
a Ranging 1200 Rangematic-MXS distance finder. A floating line
vag used to =zid in merking off portions of the sample areas.

Sampling was done by divers using a three-inch modified gold
iwining sucticn dredge. The tip of the sucticn dredge tubing was
narreoved to 2 3/4 inches to prevent clogging by large objects.
The sanmpling process began with the dive boat anchoring near the
plastic jug to ensure collection would bhe within the selected
unit. A metal 1/4 meter square quadrat frame was lowered to the
river bottom. A diver heolding the end of the suction tubing,
folloved the cord connecting the boat to the sampling frame. The
diver first collected large mussels (>2 inches) by hand from
within the sampling frame and placed the musselsz in a fine mesh
bag which was raised to the surface by the bhoat tender. The
suction dredge was then activated and the diver moved the end of
the suction tube aver the substrate within the sampling frame,
removing material to a depth of 4 to & inches. Material brought
ta the surface by the dredge exited onto a zeries of sieves.
Sieves vere constructed of a 2 by 4 inch redwood frame with an
inslde square measurement of 54.6 centimeters with openings of
the following sizes, 11.1, 3.4 and 2.0 millimeters. Sieves were
stacked on a frame under vhich A chute directed water and fine
gediment over ithe boat’s edge. When the diver signaled that
sampling was completed, he then randomly moved the sampling frame
from 2 to 35 feet and the =sampling process was repeated.



Two samples vere collected in each selected unit. Large, coarse
material was discarded, but other material retained by the sieves
wag placed into plestic Zipleoe bags and labheled, and later placed
in a freezer for storage. Processing of wmaterial vas accomplished
by thawing and emptying the conteats of the bag onto a metal
tray. Muscels, snails and clams were then zeparated from the
substrate, hagged, labeled and stored in a freezer. Crganisms
were later identified and height and length measurements to the
nearest millimeter receorded on mussels and the Asian clam,
Corbicula fluminea (Muller, 1774). Mussels vere aged. hy
determining and counting external growth rests. Sonme young
mussels vere designated as "age-plus® if it seemed that there was
growth beyond the most recent annuasl growith rest. 01d mussels
sometimes received an "age-plus" designation when age vas
uncertain, but wvas greater than or equal to the number givern.
Mollusk names used in this report follew that of Turgeon et, al,
(1388} except for the pockethbeck mussel, which iz referred toc as
Leampeilis ventricosa (Barnes, 1823) instead of L. cardium
{(Refinesque, 1820), pending rescluticn of correct nomenclature.

RESULTS ARD DISCUSSION

Mussel species recorded

The total number of species recorded during this survey at
MRM 300.0 and MRM 309.0 were 19 and 20, respectively (Table 1),
This compares to a record of 32 species (fresh dead or alive)
from these two pools from various gualitative surveys or
collections conducted since 1986. The gpecies represented were
typical of those which are likely to occur in habitat near the
main channel border or open portion of the river experiencing
substantial flov. Most species not recorded during quantitative
zampling were either extremely rare and/or were not likely to
accur in this particular hehitat.

Snails and elame recorded

Three gpecies of =nails vere recorded at both sites
including the =ilty hornsnail, Pleurccera canaliculata (Say
1821), the olive wystery snail, Viviparug subpurpureus {Say,
1829), and the pointed campeloma, Campeloma decisum (Say, 1817).
The Asian clam and an unidentified species of Sphaeriidae were
present at both sites. Little iz know about the snail fauna
occurring in this portion of the Mississippi River; however, the
gsampling method used in this study possibly selected for the
larger species. Smaller snails such as the hydrobiids and Physa
spp. are present in the river. They either did not ocour in our
gampling locations or were not retained by cur large-mesh sieve.




Mussel species density

For most species, densities were remarkably similar at both
sites (Table 2). The deertoe, Truncilla itruncata {Rafinesqus,
1820) and the butterfly, Ellipsaria lineclata (Rafinesque, 1820)
wvere approdimately twice as dense at MEM 300.0 =z at MRM 309, 0.
The mapleleaf, Cuadrula guadrula {(Rafinesque, 1820) was over
three times as dense at MRM 309.0 than MRM 300.0 and was the
dominant species numericelly. The averall densities recorded at
both of these locations wvas low compared to certain sites in
other pools of the Mississippil River vhere an average of 125 (31
to 333) mussels per square meter have been chserved (Miller,
19307,

Densities of the tvwo primary commercial species, the
washboard, Megalonaiass nervosa (Rafinesque, 1820) and the
threeridge, Awblema plicata {(Conrad, 1841), were similar between
sites with the threeridge being more dense at MRM 309.0. Both
sites experienced harvest pressure up to and beyond the time of
this survey; howvever, the MRM 300.0 =ite is an area designeted as
& mugsel sanctuary in 1989. A quantitative mussel survey
conducted in Wiscons=in during 1986 in Pools 9 and 10 found that
mean densities of washboards ranged from .28 to 1.47 per square
meter in five communities sampled (Heath et. al., 1988), laver
than the average 1.6 per square meter in ocur survey.

Size distributicn of commercially exploited washboards and
threeridges was similar at both sites (Table 3}, The majority of
individuals of each of these species vere of "legal size".
Continued harvest of legal sized nmussels, if sufficient to remove
mest of the available adults, could result in an extensive period
to replenish these =tocks. Future surveys on other "beds" within
these pools may provide different results. The densities we found
may seem too low for commercial fishing to be profitahle;
however, a fisherman, by stretching and sweeping his hands and
arme out to feel for the large mussels, i= able to cover a large
area in a short period of time.

Standing crop estimates vere similar for the two 48, 000
square meter areas sampled (Table 4). These particular areas
praobably contained more mussels than other nearby portions of the
Mississippi River. The actual availability of suitable habitat
for each species is unknown. Concentrations or clumps of mussels
often occour sporadically, even within suitable habitate.



Snail and clam densities

Density and standing crop estimates for snails and clams
were much lower than for mussels (Table 4). The vast majority of
clams at hoth sites were sphaeriids (Figure 3), while Pleurocera
canaliculata and Viviparus subpurpureus dominated the snail
community {(Figure 4). Most snail shells contained living snails,
but 42 percent of V. subpurpurcus shells were fresh dead at MEM
300 (Table 5).

Muyssel position

An attempt vwas made to determine if there wag a pattern in
regard to mussel position within the sample area. Mussel poasition
might be influenced by changes in substrate and/or navigation
effects from propeller wash or other factors. At each site
nussels veres recorded as ocecurring in the inner, center or cuter
portion of the sampling area. These portions were each 20 meters
in width and extended the entire length of the gtudy area. At HMRM
300.0 species such sz the deertoe, the fawnsfoot, T. donaciformis
{I. Lea, 1828), and the washboard were somevhat evenly
distributed (Figure 5). The butterfly, the fragile papershell,
Leptodea fragilis (Rafinesque, 1820), the threeshorn wartybaclk,
Obliguaria reflexa {(Rafinesque, 1820), the hickorynut, Obovaria
elivaria (Rafinesque, 1820), the pink heelsplitter, Potamilus
alatus (Say, 1817), the pimpleback, @Quadrula pustulosa (1. Lea,
1831) and the mapleleaf vere collected in greater number avay
irom the river’s edge. At MRM 309.0, the mapleieaf, the threshorn
wartyback and the deertoe were meore abundant in the center
portion (Figure &). Habitat conditions within these areas vere
generally =imilar encugh to expect only slight variations. More
detailed sampling of the substrate in relation to existing
mussels is necessary to adequately address mussel position or
habitat preferences within the areas =tudied.

Age and length of musselg

Most mussels cbserved were living (Tahles & and 7). Fresh
dead valves were most evident among the shorter-lived species,
which in moast instances are thin-shelled, weigh less and might he
expected to he swept from the site earlier than the longer-lived
gpecies. If fresh dead valves are not being removed from the site
at which death occurred, then natural mortality may be low at
these locations. Age structure of live mussels of most species
vas similar at the tvo locaticnes; however, the deertoe and the
fragile papershell vere younger at MRM 300.0 and the mapleleaf
wvere younger st MRM 309.0 (Table 8). The reasons behind these
apparent age differences are not clear and wmay not be explained
until more sites and/or habitats are examined.



Age structure varied among eight selected species, but was
often similar between sites for a particular species (Figures 7-
14). Four of eight gpecies, the deerteoe, the fawnsfoot, the
fragile papershell and the threehorn wartyhack vere represented
primarily by young individuals. The deertoe, the fawnsfoot and
the fragile papershell are all relatively short-lived species.
This age structure might be expected in a "normal® population of
mussels; hovever, the butterfly, mapleleaf, washboard and
threeridge are much different. The butterfly (Figure 11) had a
relatively high number of young individuals present (1-2 years
old). It is pogsible this relastively high number of young could
be an extraocrdinary year class; hovever, little is known ahout
this species’ recruitment success and it will take further
studies to determine if this is atypical for the butterfly. The
mapleleaf (Figure 12) had lower numbere and =cattered age groups
at MRM 300.0, indicating it is deoing poorly there as compared to
MRM 309.0. At MRM 309.0 mapleleaf recruitment hae besn more
guccessiul; hovever, at both sites recent reproduction was low.

The commercially valuable washhoard and threeridge were
repregented moztly by very young (ages 1-2) and old, maturs
individuals {(Figures 13 and 14). Thesze data suggest that if the
large mussels are harvested extensively it may regquire up to 20
years before exploitable stocks are replenished. Also, depletion
of current adult stocks may veaken recruitment, which seems
unpredictable and low. Unfortunately, little is actually known of
stock-recruitment relationships in mussel populations. Judging
from Figure 13, it seems that washboards may undergo at least
some recruitment every four or five years. In Wisconsin,
wasghhoards recruited successfully at spproximately seven-year
intervals {Heath et. al. 1988).

Length-frequency data lead to =imilar interpretations as the
age-frequency histograms. Deertoe and fawnsfoot exhibited similar
size structure, and both were most numerous at MRM 300.0 (Figures
15 and 16). There vere far wore large fragile papershell at MRM
309.0 than at MRM 300.0 (Figure 17). Threehorn wartyhack and
butterfly had similar population structiures, with few mid-gize
individuals (Figures= 18 and 19). Mapleleaf were more numerous at
MEM 309.0 than at MRM 300,0, hut populations at both sites vere
characterized by increasing numbers at larger sizes (Figure 20).
Very few mid-sized washhoard or threeridge vere sampled at either
site (Figures 21 and 22).

Age and length eurves (Figures 23-30) vere derived by using
a simple linear regression formula for those which seemed to best
fit a straight line, and a quadratic regression formula was used
for the remalning species (Appendix A). Curves derived from these
formulee may he egpecially useful in determining the approximate
age of a museel at a particular length (Figures 23-30). Although
there are great variations evident, the species represented are



generally more ageable using the externel growth rest method than
some other species. Less variation in age vas evident in the
emaller or ycounger individuals., Minimum size regulations are
usually based on height measurements. The curves for washhoard
and threeridge may be helpful in determining eupected age at
harvestable gize {(Figures 31 and 32).

CORCLUSIONS ARD RECOMMENDATIORS

It is difficult to draw conclusions about the health and
stability of the unussel communities in Poolg 22 and 24 from these
initial quantitative surveys. Comparisons between the tvo sites
are algo limited even though habitat conditions sppear eimilar fo
some degree. Continued surveys are necessary to determine trends
in dengity and recruitment. Additional surveys should include
detailed substrate analysis, more accurate ageing techniques, and
the zampling of different habitats.

An important concern noted in this report is recruitment of
Juveniles into the population. It is apparent that recruitment
may be low in commercially valuable species and also in certain
species not utilized in the shell industry. Although comnmercial
harvest may or may not influence recruitment, other reascns for
low recruitment must also be examined for these and other
gpecies., The life span of most mussel species indicates the need
for a long term monitoring approach. If recruitment cccurs
sporadically, or st regular lengthy intervals, dive surveys of
the kind reported herein may not be required annually for each
community initially examined; however, other guantitative
sampling (eg. peterson and ponar dredge, snorkeling) may be
appropriate on an annual basis.

The overall management of this resource may hest be
approached on a long term besis; howvever, the immediate concern
with overharvest of commercial species, apparent low recruitment
and the status of rare species, provides the justification to
obtain additional haseline data,
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Table 1. Mussel species recorded live or fresh-dead since 1986 from
gualitative surveys in pools 22 and 24 and species recorded during
the MAY-JUNE 1988 guantitative survey at MRM 300.0 and 309.0.

Popl MRM HRNM

Scientific Name Vernacular Name 22 and 24 300 309
Cumberlandia moncdonta * spectaclecase ® - -
Anodonta imbecillis paper pondshell ® b4 ®
Anodonta grandis giant floater b4 - -
Strophitus undulatus squawiocot 4 - -
Arcidens ceonfragosus rock-pocketbook ® - X
Laswigona complanata white heelgplitter b - -
Megalonaias nervosa vashboard % b b4
Tritogonia verrucosa pistolgrip b4 - -
fuadrula quadrula mapleleaf b4 b x
Huadrula metanevra mankeyface e o b4
duadrula nodulata vartyback 14 ® o
uadrula pustulosa pimpleback b4 4 b
Amblema plicata threeridge b4 b4 b4
Fusconaia ebena ebhonyshell b4 - -
Fusconaia flava Wabash pigtoe o b4 b4
FPlethobasus cyphyus sheepnose b1 - b4
Elliptio crassidens elephant-ear x - -
Ubliguaria reflexa threehorn wartyback x b4 ®
Actinonailas ligamentina mucket x - -
Ellipzgaria linecnlata butterfly . % b e
Obgvaria olivaria hickorynut x b4 X
Truneille truncata deertoe ® 4 ®
Truncilla donaciformis fawvnsfoot % b4 b4
Leptodes fragilis fragile papershell X e ®
Potemllus alatusg pink heelsplitier L4 2 %
Potemilug ohiensis pink papershell X b4 -
Potamilus capax fat pocketbook X - ~
Toxolasma parvus 1illiput x - -
Ligumia recta black sandshell ® X b3
Lampsilis higginsi Higgins eye b4 - -
Lampsilis teres yellow sandshell ® x ®
Lamp=silis ventricosa pilein pocketbook o X b4
TOTAL 32 i9 20



Table &,
fiRM 300, 0
Speries Dersityfen, meter Sandard Error

to Truncilla truncata 1.8 2.
7. Ellipearia linenlazta T G, 87
3. Obliguaria refleva 3. 58 0.79
4 Truncilla dopaciformis 2,70 23
d. Megalovaias rervesa 1,52 0.73
£. fmblema plicata 1,54 .57
7. Leptodea fragilis 2,93 0,50
8. Buadrula pustulocs 873 (.30
% Quadrula guadrula 0.75 .28
i, bovaria olivaria 0,54 0,25
11, Potamiles alatus .42 el
18, Fuscopaia flava 6,2t 415
13, Lampsilis verbroosa 0.21 017
14, Guadrula metanevra 0.1 0.96
13, Arodorta imbecillis 0,43 0. 08
16, Petamilus chiensis R 0.05
17, Lampsilis teres .03 0.5
18. GQuadrala nodulata . 04 G, 04
19, Linumia recta 0,04 0.04

Total (a1l species) / sg. seter = 24,68

i6.

17.

18

9.

20,

Species

Density of mussels per square weter ab MRM 300.0 ard MRM 309.0 durirg May=-Jure 1568,

HRM 309,49

Bersifv/so. weter Standard Epror

Quadrula ouadrula

Truncilia truncata

Deliguaria reflexa

Asblema plicata

£1lipzaria lirenlsta

Truncilla donacifornis

Menalonaias vervosa

{bmvaria clivaria
Leptodea frapilis

Buadruls pustulosa

fnodorta imbeciilis

Potamilus zlatus
Buadrula nodalata

Breidens confrancsus

Lampsilis ventricosus

fuadrula melanevra

Flethobasus rvphvus

Lampsilis feres

Fueconaia flava

Linumia rerta

350

013

0,08

(.08

.08

.04

0,04

Total {21l species) / sq. meter = 23,33

117
0,74
076

.89

017

0,13 |
0.16
0,07
0,068
0.08
0.05
0. 04

A



Table 3. Numher ard percerd of the two primary comwercially valuable mussel species by size grouping from MR 200.9
and MRM 308.0, :

Lecation Washboard (Megalonzias rervosal# Threeridne (Amblewa plicata)se

HRM 300, 0 { 3.5 5 {10,4) (2.5 0 (19,2
15 - {370 (0} 2,5 - {275 0 (0)
375 - (40" @1 27 and ) 82 (80.8)
5,0° and ) 2 (ELE)

HRM 30,0 { 3.5 3 (7.3 { 2,5¢ 22 (26.8)
35 - (LT 0 (0) 2.5 - {275 0 (08
LT - (40 0 0y 27 ad) & (732
8,0% and ) B

Combined ( 3.5¢ % (14,0 { 2.5 239

HRM 3000

and 3090 A5 - (3750 (0) 25 1275 0 O
I O (1,0) - o7 and) 102 (6.1
40% and ) 85 (850

¥ mininum legal size for the washboard is 3.73 inches.
¥% minimum legal size for the threeridge is 2,73 inches.



Table 4. HMean number per square meter and gtanding crop estimates
for mussels, snails and clams from MRM 300.0 and MRM 309.0 during
May-June, 19886,

Location Mean HNo., /sgq. meter Standing Crop est., «

Mugsels

MRM 300.0 24.7 1,185, 600

MRM 309.0 232.3 1,118,400
Snails

MRM 300.0 3.5 264, 000

MRM 309.0 3.1 148, 800
Clams .

MRM  300.0 3.7 177,600

MRM 309.0 3.5 168, 000

* Standing crop estimate is for the area sampled, which was 800
neters by &0 meters.



Table 5. Numher and percent of live and fresh dead snaile found at HRY 300.0

end HRM 3059.0 during May-June 1988,

Location Species

Pleurocera cenaliculats

HRH 300.0 Viviparus subpurpureus

Campeloma decisum

Pleurocera caneliculats

MRM 2309.0 Yiviparus subpurpureus

Campeloma decisum

(4
o

w

44

31

Live
Ko.,

)
(813
{58)

(100}

(712
{7Q)

{100)

Fresh Dead
21 {19)
22 (423
18 (29)
13

(30)



Table 6, Number and percent of live and fresh dead museels by species and age
group at MRM 300.0 during Msy-June 1988.

Live Fregh Dead

Species Age - No. (%) Nao.  (4)
Hegaslonsilas nervosa <1-5. 4 (100} - -
»5-10 2 (100} -- -

»10-15 -- -~ _ - -

>15-20 o 3 (100} -- --

»>20-25 7 {100} -- --

>25-30 13 €100} -- -

>30~35 . 3 {1000 - -

Quadrula quadrula <i-3 2 (100} -- -
»3-10 - - - -

>10-15 2 (100} -- -

>15-20 9 (100) - -~

>20-25 6 (100 -- --

>25-30 1 (1003 -- -

Amblema plicata <1-3 8 (100} -- --
»3-10 1 (100} - -

>10-15 1 {100} -~ -

>15-20 3 (10, - -

>20-25 13 (100} -- --

>25-30 7 (100} -- -

>30-35 2 (100} -- --

Obliguaria reflexa <1-5 43 (98} 1 (2}
»>5-10 10 (100) - -

>10-15 2 (100} - --

>15-20 11 {i00) -- -

»>20-~258 7 {100} - -

>25-30 3 (100} - -~

Ellipsaria lineclata <1-5 34 (100) - --
>3~10 [ {100} - -

>10-15 22 {100) - --

*»15-20¢ 8 {100) -- -

»20-25 7 {100} - --

>25-30 3 {100) - =



Table &: cont.

Trunecilla truncata

Truncilla donaciformis

Leptodea fragilis

)

¥

v

v ¥
W0 ~3 T Oh o R

v
| ]

¥ v

1

bl

2
75
16
46

B
WO O

18
18

WK P®

(30}
(100}
{89)
{94)
(100}
(100)
{100}
(100)
(100}

{95)
{95)
{89)
(100}
{100)

-

(100)
(100}

(50)
(100)
(100}

(100}
{5)
(5)

(1)

(100}

{30)



Table 7. Number and percent of live and fresh dead mussels by species and age
group at MRH 309.0 during May-June 1588,

Live Fresh Dead

Specieg hge No. (%) Ho. (%)
Megalonzing nervosa <l-3 & (100} - --
>5-10 3 {100} - -

»10-15 3 {100} -- --

>»315-20 3 (100} o e --

>20-25 7 (100) - -

>23-3Q- 3 (100} - --

»30-35 10 {100} - -

»35-40 2 (100} - -

Quadrulas quadrula _ <i-5 & {86) 1 (14)
»53-10 24 (100} - -—-

>10-15 7 3 (100} - --

>»15-20 13 {100) - -

>20-25 15 (100) -- -

>25-30 3 {100} -- --

Amblema plicata <f-3 - 11 {85) 2 (15)
>»5-10 8 (100) - -

>10-13 4 (100) - --

>»15-20° 4 {1003 - -

»20-25. 18 {100} -- -

>258-30 13 (100) -~ -

>30-33 4 (100) - --

Obliguaria reflexa <1-5 33 {(97) 1 {3)
»3-10 - . 28 {96) 1 {4}

>10-15 8 (100) | -- -~

*15-20. T3 100y - -

»20-25 3 {100} - -

Ellipsaria lineolats <i-5 8 {100) - --
. *3-10 13 (100) -- -

>»10-15 13 (100} - --

»15-20 8 (100} - -

>20-25 2 (100) -- -



Table 7: econt. .

Truncilla truncata

<1-1 1 100
>1-2 17 (100
>2-3 12 (1loQ)
>3-4 17 (100}
>4-3 15 (100)
>3-6 & (100}
>6-7, 3 (100}
>7-8 3 (oM
>8-9 3 (100
>9-13 3 (100
Truncilla denaciformis <l-1 3 (60)
>1-2 14 (78)
>2-3 5 (90)
>3-4 3 (63}
>4-5 6 (100}
>3-6 3 (100)
»6-7 1 (100)
>7-8 | (50}
>8-9 1 {100}
Leptodea fragilis <i-1 -- e
>1-2 -- -
>2-3 1 (50
>3-4 3 (100}
»4-3 4  (100)
>5-6 6 * (100)
>6-7 4 (100}
>7-8 2 {100)
>8-9 1 (100}
>3-13 3 (100}



Table 8. Mean age of selected living mussels from MRM 300.0 and MRH 309.0, NKay
and June 1988,

Locetion

Species Mean age He (SP)es Hean age N+ (SDissx
Hegaloneisg nervosa 22,4 34 (39.8) 21.5 43 (11.3)
Amblema plicata i7.8 32 (16,0 i8.1 62 {i0.&)
Quadrula quedrula 17,7 16 (6.9) 13. 4 a3 (7.4)
Ellipsaris lineplata 9,9 80 (8.3 10,6 44 {(5.7)
Ohligquaris reflexa 8.7 78 (8.0) 7.3 77 (3.0)
Leptodea fregqilis 2.8 22 (1.3) 6.2 24 (2. 1)
Trupcille truncata 3;0 174 (1.8) 4,2 az {2.4)
Truncilla donaciformis 2.7 530 (1.2 3.2 43 (1.9

* H = number of museels
+% 8D = gtendard deviation
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APPENDIX A

Simple linear regression faoarmula

Y T A+BX .

Quadratic regression formula

Yy ¥ age

x
f

length



