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Novel Biofilters ?

By Anna Mclvor, supervised by Dr Dave Aldridge

Dep’t of Zoology, Cambridge University, UK

Freshwater mussels

ecosystems.

occur at high densites
Although the impacts of invasive mussels on freshwater

in many freshwater

ecosystems are well recognised, litle is known about the effects of native
freshwater mussels. Potentially they could be playing an important réle in
nutrient cycling and reducing turbidity. In my PhD | hope to study the effect
of freshwater mussels on river ecosystems, and to assess the feasibility of
using mussels as biofilters of algal blooms in rivers and ditches.

How much water can a mussel bed filter?

Freshwater mussels may filer a signfficant proporton of a fiver’s W6
discharge: Swayer ef al {1994} calcufate that the mussels of the

Huds on River flier a volume of water which & roughly equivalent to Elﬁo] O e

the dver discharge, Using availalie data on the denskles of unfonid H

mussels in some British rivers (Negus, 1962; Aldridge, 1997; Muller, .;Z“ i T

1999 Melvor, 199%; and unpub. dat) and equations describlng £l Wayeney e
i have E

mussel ffwaton rates {Kryger and Rligiard, 1988),
estimated the proporton of e channel vokimie filtered by mussels.
These cakulations suggest thal mussels may flter between % and
25% of dver volume per day, S0 that In the summer it may onfy take
410 7 days for the mussels to fliar out haif the swspended mater in
3 river. With 3 knowledge of the rates of algal increase within the
water colurmn and the river-flow, it may be possble to estimate the
algatdepression haz mussels are causing in the river.

How many mussels will we need?

femperature

sunligh nutrisnts
1
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In order w contrel algai bloems, the rate of algal clearance by mussek
miust exceed algal production. Aigal production wil depend on water
<hemiswy {partcelary nitate and phosphate}, temperatwe, Hght
tensity and phowperiod. Mussel cleatance rates wil alic be
emperattre dependens, but the clearance of individual algai species by
mussels may vary accordlng to the size and shape of the algal cells.
Different species of mussef and differentsized mussek may be able to
selectvely flter different algal specles. | hope to smdy some of these
factors this winter, ustng cuftured algae n tanks wih mussels.

in the meanwhile k seems reasonable o assume thatlarge number of
mussels wii be needed, at least equivalent 1o dense natural populatdons
of native unlonids (30 - 2004n?), Tavaslve specles, such as Drelssena
polymorpha and Corbicula flumines, are ofien present at densities of
>{000/ m2

mussel pump
and fifter

$So we're going to nead a lotof musseks,,,

Can mussels survive poor water quality?

If mussels are to act as biofllers In eutophic water, the fist
requirerent |5 that they can survive In eutrophic condidons, To test
this, 12 sies with vatying levels of eutrophication were chosen
throughout the Quse Catchmeny, and labelied mussels were placed n
cages ateach site. Thelr survival and growth wiif be measured after a
year, and compared with Environment Agency data Covering vasious
water chemisty parameters (chlorophyll 3, nivate, phosphate, DO,
amongst many others §,
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In additon mussels have been placed at different densises n cages at

one she, to fook at optimal densites for mussel sunvival, Cantbiiie

e
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Where will all these mussels come from?

The only way o get such large numbers of mussels is by breeding hem, Mussel farvae, or glochidia,
nawrally parasitze fish where they metamorphose lnto Juvenlle mussels. The in vitro method of om and
Hudson (1982} w rear juvenile mussels was tied fukiafly without success, Atempts 0 rear mussels have
been condnued using fish infection followed by rearing in wiks (see below). We stF have a long way 0 go
before we can rearlarge encugh numbers of mussels for use as biofiters.

In the meanwhiie, however; we can also work owards rearing rare and endangered musselspeclaﬁ for
refnfroduction. A possible candidate Is the Depressed River Mussel, Pssudanodonta complanata, which has
become extremely rare In many Eurooean rivers in the fast decades.,

3spined sﬂcldeha:k have been infected I
with musse! glochidia {Pseudancdonta
compfaneta and Uric pictorim). The
juveniie mussels were coflected as they
excysted femt the fsh. They were
tansferred 0 smalt dishes v a wel-
mixed aetated @nk, 2o fed 2 mixoere of
algae and fne sediment So far juvenifes
have been reamd for ¥ weeks In this
way. AlempS o rear mussel wiif
condaue  with ol nadve  Feshwaer
mussel species.

Leweek-ald fuventie Unio pictarumr
showlag dew shell growdn

Tuventie Peuadanodonta
complanats with feet cut

Large scale trials

The' Ouse Washes, in East Angi consistof a system of diches separatng paswre. Tn winter the whole area
floods, while In summier.the ared becomés an important whdfow! reserve, and also suppors rame plans.
Recenty the ditches have become ciogged #p whth Rlamenteus algal growth, due to high nfrawe and phosphawe
fevels in the Inflowing walter.

As part of a project by Rob Cadhcart looking at eutrephlcauon controd i the diches (see Rob Cathcart’s
poster), this yaar we have manstocaed 6000 missels into 3 ditches {2000 mussels per ditth, 40 per meire
fength of dilch). The levels of niraw, phosphate and chlumphyu aare belng manlored at
rolghout the summer, and we hope tat the mussels mdy be able o reduce the algal !eve!s

A Inidal abservadon that flzientows algal growth was significandy rediiced I one dltch iy the pro);!m
mussels & very promisingl

The sutvival and growth of the musseks & afo being monitored using 2 subsample orhbel}ed and: measured
mussels. The mussels wilf be taken ous of the ditches In tate S epieraber before the dhches rsfood for me
winter,

each.carrot bag; d. moving mussels © ditches o a quadblke-malier;
ek a[ lm Enmrvals, ditch.with 50 carrotbags (2000 mussels),

References

Alddge, D. C. (£997). Reprodiciive erology of Bueeling {Rhodewr serfeeus Paflag)  MOHer, 5, ), £1999), Popalalion: geasiits, tcalagy ond watorway menagement in the
s titlaiid musseta. PhD Thieeis, Depariment of Zovlagy, Universlty of Combridgs.  Sonservation of the Bepresscd River Mustel {Preusdanodonts camplanaial, MEH
Ham, B. . wd Hudsos, B G, 11982). Jn wiira ewbrure of pasoritic freshiwader munsel  Thests, Depament of Zoolugy, Univeesity of Cantbridge,

iochiia. The Meiihun 96, 147-15%, Hegas, T 1 (1956}, & quantieative Ruty of growts and pduction of nionid sussels
Kayger, ). and Nicgheod, 1, 41, {(988). Fikization rule capachies in 6 species o furopesn it the River Thmnes a Readig, Joual of Animat Ecotoge 34, 813332,

frézfvaster bivalves, Qevolugia 19, 3638, !(myer B.L. Humer, D.C., Smim, L.C, =nd Borg, CX. (1984), Dlaribolion,

Melver, A, (1 Lot chenne {Hivalvia, Unionidac) in the lrosbwarer tidai
Protdabectomin

Acknowledgernents Anna Mchvor
This project & fanded by foe Rlotechackey snd Bloboplcsl Selences Research || Adud tic £cology Group
Councl, wih eddifonst funding bom Thames Waeer. | would Bke © thask my || Dep’ of Zootogy

supenbin Dr Dave Adddge, for #ik advice, and Stevhan Mulhs, Yo Reades, Rod 11 Cambiidge Unlverslty
Catacant and Pawl Efor nay felow piiop members, kor 2 dialr help wih kel aad ' Downing Sweet

prckatl, 1 e Held, A big thank pou % Roger Kortkleid for RS sigiestons 1t |1 Cambridge £52 mF e
have saved me an enaitiont amownt of tme and made some Hings petslbie which § phone: 223 336617

thought wers Inposi ble. Ak s dank you oy many oter flends who have fietoed




speaag
jagion s ue
f oquom o

. 93pUPLY prav(] Xy Aq postazadns spip Auogny
speoxg oY) pue ‘Aowely JusumIOnAuT oyf ‘puzial
o pue wmug jean Jo ARpeg Exfojoysuc)
g Aq pauoddns pue ‘DN Lq papung st 1oefoxd styl

SRS PO[MOIDOY

S20ULIIY

“60P-86L "L 20UAISA2Y "SI 3Y8°] "IAOIYUEN] 18 S|oSSNLL Plussialp ue SYINp Suljuis PUE 491) Aq nopepasd fu s1%ags (0007 o fuerdeiy pue 3y Aajteg S 1 1SN
TP 19 *LY Semorsy O uoBuises mou £190189 taary deoi0g M e s5ueya 1221801020 (22|~ W1SKS puB (Dawunyf trrorgeery) e anesy L {e6l) 1 H ‘sdieng

sSRI MWapeay 0BG UEG ) 9¢-6g “dd (1omn-jjessny () " Po) 9 ‘oA “‘ABojasy - PISHO YT UL bInDiqio DAEAL] 35ad dAIEAUI tE 3o L3000 (£861) “J T UOqeRN sy
‘£81-LL1 “LE Dopoyoue) fo pwmop spedug {euazod pUe SRS WBLIRD TTIRIY W ‘pouztungf BImoIgaT) CWER WY IGL (1602) 1S “opaw pue - ¢f 23puply

. “Edlgury
nﬁoZEac»_n%.am:mnﬁwru:nﬁﬁnﬁumna

EILUNY prde Juaoas aif jo wred v SuonEndod wedwoly .
poog pue wedomy Buso o wum agpafo)
S Jo 'sussardzs pue m.ho_au_.:m& featialy wrew o1
: o) [eaguop; Ajenita 81 woteindod XjoponN a3, ¢
MR HY WS pagEd
Aendod pey) pus wmumesdny (ensu)
USILISULY I3[s 8 (RLuy) ueaewy e
AURNLIA) - i wos s30unbos Him parediod. pue pouonbos
s AwRUULD PUR NjGMON wel) sustaiedg
dagsg wNQI
T 2S0PIX0 SwouyIctis
Ry g ———
100
HlOJION —
- pueqsyy,
SO130U3
a
uonemdog E—

uonnqLISIp
1IN

At
pessg araeencoy i
oz aatuny iy

suasadl oapmng 3 kr

SQRIOW 7] IR passasse
34 flte ubnrginsly Louabag-azis pue SHTISUID WD U0 I JO SI9ALA Y] JEawmipss o Bumorss
woy sionepand apn(axa of 18y Ioany 2yl b suoueso] p 3o 4oea 1@ paoeid usaq savy $98e WXT XIS

SIIPN)S WOISH[IXI 103BpAL]

‘sxanp Butatp Fuiiego.
ue pue samsuap Leld. 1euTig
2 Yita SEAJE UD B1EHUIMOT
MO0 i BHOPH Cpuncy
SHIEEY O jng ‘pauiwEXa saeds
Spenpiaipin - g7
IB] OF SUMMEIAL Bounamf 104
pauturexs v:m. wuo.nuuo_ SNOLBA

snoueA o

WIOE) PAUIIGO JUIM $3STEIIED
jonp {trer MpE 01 saqundag
181} vosess Juymorpie Suuing]

SISATBUE JHI) 10D YIBWIO]S HOn(Y

paupanf -3 wiol] ugmd JIJLIOLED JO JUBIUSSISEE
aspeguEnb Lo paysnif-gorni0)s sy,

signe snyrny yasoy

Apnys yopd e se PIp] YsH.

SisA[eue
JHAIUOD YORTIOIS YSI]

$3199]J9 WIIISAS0IY

uonmkod
2w w6 Bueufag
s odIog niogy Rk
2yt wpurant 5 paswe Spgrgoid
YO SITRRLAIL D248 AP
s 1R SO s e oy
prmelon AITaNs 1o {f NG

s A g P S VR VP U Y AR
PR i s s, 54550 - TR S Q7S 341y ity

‘SAIAG] 0 aun08 §2 5% i
S SEL CSERPARLL Zpgr
‘it P 4R PITH Uipous
P womedasd oy
saplaan] jo wqunn oy
Sy wEH (2 g

A, dogin
A AP Yoy wnS Yhpe
OF mOUF 07 BpqenT: UF PUE ST
e w0y sy popedaes
Fyassod - sopeaat] o 4xquiny
uBy wg tas fue jo simpe
0 SRquRe mo Lo (I NS

T} e arig

pult) ware ATE 14

o} waws ws

VR DAL ST e
AL U D U PO 2re e - 1525 e el

8% a5 =2 a .,

HEEEEEE ELEE

TR WY 143 sog Bl L P

By Ry Yy

T 100z Ae Wy Papg -
sorweudAp uopemdog

B

£193]33 SuiBpsi(.

121P HSHY.

TP IMOIDIEM

saduey> uonnqrysip pue sormeudp vogemdo g.
WONBUIIAP 324A0§ Honendo .

:s31pnis Sutaof]o] a1 “sisif3o Suoue ‘SOPNOUE ST,

“S[(] Y3 JO 1821 Ay} PUE SpEOIg M[f10N
Yy wi wawpunyf ) jo syvedmy [epuated pue peaads sy wipsad oy,

SaARI9[qo YoIeasIy

L

(mo1491
aaIsuaGaIdures & 10§ £861 UOYRNOW 295) (pep] “sdiayg) STIRISAS000 SLLUSHOR]
PUE SULDAL uo s1oedur o8ny pey sey pue (sadid Furjecs voneys temed Furpoorq
Aq '8'9) soqmg PO} eyl UI afewrep [BIGSUpUI STIOLISS PISNED SET 3] SIS
9] & UMM SOTIW JO SPRIPUNY JO o181 € 18 sAemidlem ginony) Jupeoxds ¢
ZUrPUE g0°p¢ T 01 dr) seonemdod ssuep ‘efze| Surysigmss Apider o7 Goedes
2y seq poutuyf ) 1oy $18388ns odolng puw soym)S POIMIf) AU UI YDIRSSTY
BB U ooueodi DIHO00s puE [PHE0j000 OSUSUNUL JO Sq O SUDIEAI)
I (1097 ‘WA 7 sApuply) sdomsg ur seore puepes jepodun jsow pue
189318] oY) jO SUO ‘sprorg NIQHON AY) Ui Plogooy ® pewed Apudel sey pue ofe
siepd moy Apewrnxosdde MRS T PAATIR Downun]f DIN1q.L07) “WIR]S URISY Y],

UCHINPOIIU]

{1y XoPULAZPUIPIR AT RIS00Z, A0 28 Wey 00z mavs/y di| tofedowoyy

WopSursy pajmu ) A8pLIquIz) jo ANSIdAIE])

HOOE UG wis ety

‘4801007 30 ‘1daq ‘dnoary LS00y oyenby 9SpLIplY praeq Aq pasiaradns “wynp ¢ vegdyg

uiejLIg jeaan) ul ‘vourunyf pPnI1g407) ‘We urisy Y |,




