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The Silent Extinction
by Arthur E. Bogan

Eaxuinetion s u convept familiar to both patlesmmiologists
and verlehrate biologists, but 15 topic refatively new to
mverighrate biologists - those scientists who study the most
oo aninviks o Earth. Today the scienitfic and conservation
journals are replete with articles on biodiversity and its loss
worldwide. Although most of tos attention is directed toward
farge land-living vertebrates (e, Eldredpe, 1992 bat see
Emberion [1996] for o recem discussion of e [ eiﬁﬁ"m of
ervation of seil inveriehrates and thesr lack of protection in

SHECHT), today WE are wipeniencing  d ST Wave o
extneuons wmeny more humble creafures « Myalved mollsks
(mionodds] -~ in the vvers and streams of sur cwn hackyard,
custern Nortdh Ameriea. This extinetion, although less widely
known than those affecting larper, move “charismaric” SPE I
suchs as tgers and marmosess, has profound implications for boid
the health of aur ceosvstoms and our understanding of ature
aaed ity lastory.

Before any discussion of extinction may proceed,
several defintions ar CESSEYY I Clear Op sneme commnon
misconceptions.  Exraoiion of 2 species occurs with the loss of
the Jast remmeining individual of that species daoaghont the total
rnge of the speeios. Ferirpation acours when 2 local proprirlation
of 1 species is completely elimioaied, but otber populations of
e samie species comtinee o oxist in offbor arcas within the tokal
range of that species. Another term is wsefnl i the dscussion of
extirpation and exdnotion in Feshwaley Bivalves: Junetionally
eatinet, Fomctionally extinet refers to a species in which females
vorstinee o produce lervae (plochidiz) it dus (o hebita foss and
destrizetion and host fish fosy, there is no metamerphosis from
slochidin o juveniles on the gills of the host sl There are fhs
cndy a few edivs, senescent individuals rensining of the species,
Suel & species is effeuively or functionally extiven there are
still a few animals extant but reproduction has cessed and the
speies with become ¢xbinet whm e lasl revauingng incdividual
of this species dies,

Umianoid freshwarer bivalves are unique in the Clags
Brvalvia in requiring a parusitic stage for iis young on the aills
of o host fish, or 0 one case the gills of the mndprngy
salamander. At the present thme, we know the host fish{es) for
oy about 25 percent of the unicnoid species in North America,
The information for this host fish of unionnid species for the rest
of e worlds unonoid species s even more me SHELT AL
Watters, 19943,

Frioe to moderes tes, the feshwater nndonoid bivalves
in Morth America (families Margaritiferidas and Linoaadae
were the most diverse in the world, with approximady 300
species (Turgeon et al, TONR, Bogan, 1993) The two river
systerns with the most diverse freshwater molluseaa faung wers
the Mobile Bay and the Tennesses River basing (Bogan, 1993),

The fossil record of the freslyvater bivalves i ensten
Lindted Srates is long but incomplete. I beging with unionoid

g
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spectraeng from the Upper Jurassic of Conneoticnt, fllowed by
Miovene fossils frem western Louvisizng, Pliccene unicaoid
evidence is Hmuted to some isolated specmens from Floride, The
carbest Plelfsracens unionodd fauna is fromt the seuthwest coast
of Plordas {1-1.0 million vears old Bogan and Portell, 19ady,
The newt oldest univnoid fmmas are reported from eastern West
Wirginaa {ea. 800000 years before presest [vbpl; Bogan and
Crady, 19913 and from New Jursey {ca. 125000 vhpy Bogan et
ab, F992) Fossit ovidence of ihe freshwater mollusear fauma
becomes more abundant in the lattee part of the Pleistocene,
r&sp-e'c:ézzﬁiv begining about 15000 vhp (Bozan and Grady,
P The Pleistocene freshwaler fossil record of the sastem
Ln s.i.r:.ci States, although fmited, does not contain any evidence
[ enti cs: abl known Plemocens fosst
The Halocene or Recent peried s represented by a
variety of wrchasologival assemblages (Bogan, 1900). The
archaeologicnl recond for the Mississippi River Basin, imcheking
the Cumberland, Ohio, Tennesses, and Missimsippl Riwer
nages, contains o evidence of any species which beeame
extinct before 1R00 AD, A single extinet, undescribed SpECies
has beew identified from late prebistoric archaeclogical sites on
stachicols Rever, Florida and the Chattahoochee River in
Georgia, which s urknown in modern unionsid
collections (f. £, Williams, pers. conum., P97

The revognition that the {reshwater moliusks of North
Armericd are JAEDPEATIg 5 e B new COCEDE, i[ag ving {1 RERY
devtied the decline of the rich molluscan fauna in Olis and
blaried the phenomenan on land clearing. Rhoads (1899 noted
the loss of the freshwater mussel faung from the Monongahels
Baver st and above Pitsburgh and blamed dararing  and
pollutivn. Oetmenn {1909) reported on the desiruction of the
freshowater fauna m Westem Peansylvania dae ty pollstion and
the detrimental effects of scid mine disinigee, asd in 1918 he
reparted the destaction of the freshwater bivalve fauna of the
Pigeon Rreer i t Termesses dut to the offfuents of & paper
i, These were sl focal ovents, however, resuliing in the
extirpation of lozal populations. Van der Schalie {1938) pointed
out the deletwrions offect of silty waters on wionoid bivalves
and lamented the eonstrection of dams on the Tennesses River
by Tennessee Valley Ambhority and the smpending toss of
diversity in the river,

The first serious affempl W assess the status of
[reshwater bivalves in America began in 1970 and 1971 at that
tarm 11 Bivalve species or subspecies were presumed extinet and
P20 were gonersdly considerad rare or ¢ eadangered (Stanshery,
PO, TOT Y D i s Endangered Species Act was passed
andd Lhe. L8 Fish and Wildlife Sorvice began evaluating the
starus of gpecies sl Hsted some as threatened or endungered.
Becunse of increased interest and the federal Hating, warloss
stutes began listing freshwater bivalves as focally extivpated,
threatened or endangered. The Ametican Fisheries Soukely, In




its Congmen andd Spientific Nawes of Aquatic fnvertehrates from
the Einited Starey .mfffamwfae Mofivcks (Tarpeon et al, 1988)
beated 13 bivalve species of subspetios as extnct ar;d 30 as
federaily endangered. Todey at feast 30 kinds of freshwater
bikvalves are presumed extinet, 36 endangered, 6 threatened at
the federal level, and an addisional 70 Hzted as candidates for
efther threatemed or endangered status, AT this thwe 129 of this
fzmuma Js presumesd exdinet, 42% s Hsted or to be Bsted, and an
wditional 25% of the wxa s declining, Less dhan 25% of presemt
Freshwater bivatves appesr o be maiptaiming stable populations
teday (Willinms et al, 1903

Kuowledge of the smius of e froshwaler snai
Cpastropoddt fung is even mare Hodted than that of the wniosodd

heabves, OF abous &xﬂl Freslranter gastropod spocies in Marih
Aanarica, 97 ave became extingt, 38 iy the Mobile Ray Basin
(Hhopay et ad., 199 This inchades the extinction of four genera
of squatic gastropods: Cleppie {2 spevies, Fydrabli
Chrarome [ species, Pleuroceridac], Meoplanorbis 14 5
wnek dmphiovra |l species, Planorbidae] (Bogan of al.,
All ol these genera were restricted to the Cooss River i the
\%"nhﬂw Bay Hasin, These spoo

shonls i large rivers was fnpounded and coversd with deep,
standing water avd sift. A number of other plenrocerid pastropod
species are only pessisting on the cleanswept shoal areas helow
the darns on the Tennesge

The central cause of this dech i devimation of the
fresivwater motboscan Fasna s the modification and degtruotion
of their aquatic kabitat, with sedimentation as a leading mafor
Factor. Bowmees of sedimenstation imelads poor agricaltural and
tmbering practices. Damseodog of msjor rivers has alse had

dramratic inipact on this S with the Toss of enicnsdd eblizate

%msst f“nh J;ﬂw o len R }a:.u-r:.s;E. water quality and loss of

e drainage and various podnl and novepoint pollution somees
also continne to decimate Jocel aguatic moflusk populations.

A e tooeat o the contimeed survival of uniopoid and
prevrngerid gastropod tave s 1be introduction in the mid-1980's
of the zebra mussel (Drefsvena pelmorpha), These small
bivalves colonize an areq and attoch o any bard bottom by
mgars of Wwogh threads called 2 bysmus, ai thew Tand on another
bivalve they can cover and smother st This s what is happesing
to the pavive usionoids o areas fnfested by 2ebra nass
pleutocerids gastropods con be conpletely encased by zebra
mussels,

This & & rather dark picture of the state of freshwrer
ractiusks especially in the sastenn Unied States., § shows us that
a hightly diverse, thriving fauna can be decimated in & refatively
short time by envirommental chenge. There are, however,
accasional bright spore, like the Ohio River below Pitishurgh
 wlx species «
siver which was proviows!y devoid of mussels. Such insances
sipaest teat with very active conservaiion offors - soch as
cahihl]i?’ﬁf.iﬂﬁ of stredrn banks, curziling of poor farming

ig;
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ipht b showed or even stopped,

s were lost when their halvitas of

wimonaics have reeodomized a streteh of

and improvement of weter quality - this wave of
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Presy, aultrnn, FHGL The suthor's mundest goad is o
d: simaatle the dammable link between dinossurs and birds, the
forging of which hay been one of the crowning achievemenis of
chadisties doring the past 20 years. | myself have never been a
great enthusiast of cladistics, but | accept tat it iz a aseful tonl,
To my adnsticdly  dine-centric mind, one of the wost
comstnuctive  things that the method s achieved is o
demonstrate the monephyly of the Dincsauria, melouding hirds,
repdering  sccondary  dhe  division into Sawrischia  and
Ormithischia, When something as fundemental 25 e link
Belween dinosmeg and birds is challenged, | fake aotive.
Feducein s an ormithologist with  wide-rangimg
- He draws on anatomy, embryology, phiysiology,

knowled
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DODSON ON DINCOSAURS

by Peter Dodson

Hd Dinosaurs Fly?

1 have notived a sorprisingly widispread avsthienc
revuision to the principle of evidution by nataral selection
smcug otherwise sducated, even eradite, people, To those of us
who have dealt with evolition all of eur professicnal Hves, this
realization comes a3 a bit of a surprise. Diell my fricnds that, like
Parians who are mortified at having been born saked in bed
with & woman, they sisply have to deal with it - we Ive inan
evolving werdd, Similarty, whether e rensons he understoad or
unt, thege exats among many Wologists a revalsion o clidstics
- the method of reconstructing fife's bistory by rigoreus analysis
of "shared-derived” versus "shared-primitive” characteris the
former indicate eveluiionary relationship, the latler o not, The
cladistics wars, fought with great heat and fipht over o decade
atd 2 half beginsing s e lste 60s, have been chromiclad in
Pavid Halls (1988} masterful book, Seienes av & Process.
Cladistivs now reigns triwmphant, ealy in part becawse of the
tnherent strength of 118 tenels. w2 the prevailing paradigm for
Hiterpriting relationships among tng. An enlire generation of
yaung switernatiatg his come of age withont withessme a copent
chglienge to the hegemany of cladistios,

This renguil state of affabrs has been challomged by
Alan Fedoccia of the University of North Caroling at Chapet
Hill, who has published a splandid, provocative, beautifilly
Wustrated new book, The Oriwin guid Evolition of Birds {Yele
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palearindy

,And sysiemaiics o make his case. Deconstnicting
the Yirk between siall theropods and binds seems a dannting,
aphill battle, but he goes stiaiplt w the sowrce, examining
closely Thomas Heary Huxley's statements on ,-ém':s;umm.?:_
b TE70, Hwxley stated "if the whobe hind limb quarers from the
Hium to the toes, of 4 hall-balched chicken could be suddeanty
endarged, ossifiod, and fossilized as they are, they would farmish
us witly the last step of the transition between Birds and Reptilos;
for there would be nothing in their characters fo prevest us from
refrring them to the Dirosaucta” fgunted from Feduoeis, g 67)
Feducein desws oo inferences from this remarkable statement.,
Une 1 the mischief saused by selocting a chicken. a bsezhly
specialized ground bird, which he charscferizes as "rether
atypical of the class Aves as o whede" (ibid)) as the prototype for
cornparisons of Birds and dincsasss. The ofher is the oheervalion
it serenlardies of hind liobs poted result from comve penes due
w the similanity of lifestyles of dinosaurs, especially smnll
dinosars, and  birds. Some of the greatest minds in
palecntelogy, from Louis Dollo to Henry Fairfield Oshorn to
LG Simpson o ALK Romer have reparded the similarities
berwean dinossars and birds as parallelisms and convergences,
nol &g evidence for phylogenetic relationship,
Indevd, for Feduccis, one of the greatest problems of
istics is that the method assumes that convergence is
: andd thag msost characters evolved enly onee,
& in [t convergence s out to be a pervasive atribute
af ‘mmw He analyees several examplies where cladistic analysis
of sketetal mnr];hﬁaﬁm‘ seems W ghve moorrect results due o
comvergence. Two of these are mmlhul{mlmi exnmples that are
appsrently faterdied by DNA-DNA hybrideaton studies. In
HORZ, Joel Cracraft inferved that imm&, grebes and Cretaceons
hesperomithiforms, ol foot-propetied  diviag  birds  with
biyperaopliod crests on the thiotazsus, formed sirgrle clade.
Chares Sibley and lon Ahlquist showed in DINA hvbridization
it prebes sre withoul modern selathees, Again, Cracealt
attgrmpied {0 deonsirate taag bawls (Falooniformes) and owls
{Strigilornes ) formed a morgdivlenic clads, oven (houghi hose
b gronps have been held by oraitholopists thronghoul the 20
cemtary 1o b distinct orders. Sibley and Allguist again flsifiod
thie Cracraft position, and maintain the separateness of the twi
orders, o position that is widely supported among ormitholowgises
fe.g, Gill, 19959,
I have no vested interest in the sulcome of quarrels i




