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WHALES THAT
WALKED

LIM Paleontologist Discovers Two New Ancient Species
That Fill Gaps in the Evolutionary Record of Leviathans

BY PHILIP D. GINGERICH

hales. hawe long fascinored us; and remain
populor toduy, | think, because we somelow see
opselves i Them, We see the mystery, of o
intelligence in the myvstery of their meellizence:
We hee the paystery of g onlgiey | rhl INYRIETY
of theirs, Whales wre nteresaing boo becisse they dre Titermlly
“extrmterresirials” Ancesmil mammals moved from the: sea 1o the
[tmnel; Bin lieer cetn Dy schunidiss Tefn elses Land and moved Back tooelye s,
The genealopy of living whales, ineluding ||u|p]|i|:1.~=. cin be iraced
Iicke ro |"|_rir1l same 35 million VE=ars e, [0 thie time when mod-
(&A% § R R RN ] |‘.|Ill-rll~ i e llf.l.llllu. Juizait T s W and LTI ¥ RS RY ||r.||
ppweellmg prowided new oppomomities leiding 1o diversifieation of
thie midermn whales: | study archaic whales thar Hyved before this
|u'|t|hi af diversihicatiom of medeny whales, snd whose fodsils can bi
tound inthe “Bocene strata™—layers of tock jmil sedimene tha
lommed from 35 million vears w35 million gpe. These cregmres
liveed b i senn cnnllisd Tebdvy= )it inosely disippenred wlien e Jisdu-
Makisran subconnnent elised againg thie rest of Asin mil merged 160
lomi ome continent. Fossiliferous steata, including marine anmml
aleeteromg, deposited aalie ime, ore now Golded fnro the Toothills o
the modern FHimalaya Moontmins, Exposed fossi] beds are bestin the
deser, monntaims of Pakiaran, l'lul'nlr_'riug .*";J';|1;J1\1.-C!:t|1, andd it was
e 40 il sunmmer of 000 tlhat oy temm of felliw ||.I|.L'I||Ill. -|-.J_|_I|-|.x
discovered whar canie o be two new species of uncient whales
Belore deseribing our find, let ihe
r!L1'|.:I1'I'| me - bl "Edcend wlhines”
They were-fiest discewered T the el
1960 century. One,, Baalosaen, icthe
losal]l  whinle of DA GbvDick, Bogepe

whales are the ones thar mede the il

The UM Exhibit Museum ol Natural Histary hasoneof the
best collections af ancient whale fossiis In the country—

due, in nosmall part, to Paleontalogist Philip Gingerich's
A apyercoeinnan ely 50 il years apo, discoveries, inclucing bis most recent in Pakistan,

poorly known teansition oo land 1o PAKIS
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" ffl.-mmmwr sketche I.I rrc-mnr.-.rm of this extinetwhale

e tor—lkme st Il:muiﬂtur:. .md T'nﬂll'; 1ilua:l.-

and l'ur (see above ) Lmsdd upor i ﬁ;mklhulshu\lumn

discovered Ty rmlummlngist Philip. Gingersch: The
well-preserved skeleton | Lave hl‘dumlmftrﬂ ginxl sense
ol thie anmals moscle -.unliurlailuu. such (14 ||‘||. ;mw

etful’ ]mr-nnuclu. Bt i 37 :milblim i-m-ﬂ]s]‘j

_tn”ﬁ nulhing uf " l:n.*::lkutl.:"s Tlesh. "]mvt‘il' Ir;l".-ntltp"

ﬁﬂ# mnmmuln. ﬂﬂulmg,mlwn. m
'iT‘yenrﬁﬁ-ne tmpressed expecs
by does Klsusrmeyer drawe and

tmlnf. T prs, Bikcks inodels anl exhibii, il

wiires e.ﬂilhlr te:ﬂ‘ Fle glio teaches 4 cliss iy exhibif

: wm'k ﬁﬂgm..ﬂlf a'n'ludin:al illustrarar (wath a B.EA. and

M5, trom LMY, _Kl-ﬂl-lﬁhl"'fl."r wwieched Ty I||||1.u].1
anatomy o amimal becanse e wunn.*J mire vatiery Ho
hii wiirk

St wharalsone B fir on Rhodoctis hales higmensis!
L.rmgut:::h and Kl: IsTeyer, l.lh’.‘l,d!l.] then this create

[ pmbdlﬂ!f\m |tghtlrFunnl like tonday s sea lions since it

fpent p:ur ol 108 s I el ecean mnl it o b, A

the ipecies wradually evolved into sobely aquatic Q@
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] these are the ones tha) Birer gave rise 1o modem whales
The problem of understanding the arigin of whales has olways
been that whales changed 50 much, evolving from Land 1o sea,
argl that they now retain very livtle thut & distunctive about
their land-mammal ancespy.

Bicchemists first tackled the problem of whale relarionships
in the 19508 by sidying eross-reactiviey of the hnmurnie sys-
ety They found a fie o artiodactyls and nothing else.
Artindactyls include all of the familiar even-toed or split-
hesofed, plinteating mamimals, such s wdiys cows, deer,
piigsy wcomels, and hippopotaml. Paleontologists interpreced
thesé immumological tests as meaning that an extiner group of
meat-eating scavenging hind mummals called mesanyehids
watd [ntermedinte,

However, in recent years, hiclogisis studyime DNA
sequences have teinforced the connection of whales to artlo:
dactyle—hut nor o the branch of mesmychids—and nrgoed
even more confidently for a close relationship to hippos
awbthin e artfedaeryls, Thetr work stemmed from DNA com-
parisons of modern hoofed manmals and whales, | knew of
this jues but did nor cake v very seriously hecause mesony-
chids seemed the only evolutionary bridee we had o the
fossil record. We had noe discoverasd any sheleral remning to
prove that mesonychids were not an “evolutiomary step” for
el whinles.

CH eomitse, 10 whale fossil, cormin banes are elltle clies
as o whar you have befare you: The most distinctive hone of
an artiodacey| skeleton s the “double-pulley! astragalus that
forms 4 ddouble hionge in the ankle, and morks arciodaceyls s
artiodactyls back o the very bepinming of their hisory.
Mesonyehids, in conirast, have o normal ‘singlepulley!
astragalos like most mammanls, incloding ourselves. Whales
today don't have ‘an astragalis becasse they don't have
ankles atymone.

Whiale astengalis bones were not knowno unol our field work
in Egypt in the 19805, when we showed thar Basilosaurus
retained legs and feet. These were stmall dwoogh and uninfor:
mative because the legs and feet were already 100 reduced in
Basilosanms (we were actonished char they had feer ar all),
MNevertheless, the Egyprian fossils hinted ar the posstbilicy of
analder nncestor thie also might have astragalus bomes, So,in
199, | starred & series of expeditions i Pakistan to find and
suutchy older whales il look for the astrmgatos bones inthem.

This proved extremely difficult, but finally lnee st aymmer,
on the first moming of our field work, eradoace sodenc lvad
Zalmout found the fist sheleron wirly an astrogalust Iniomlly,
small fragments of wenthered bone were scattered across o

gently sloping hillside. lyad traced these fike breadenomls,
working slowly up the slope antil the scatter of fragments
comverged - ac their source: Here much of a skeleron was
entombed in the nck, Later mour field work Munir ul-Hag
of the Geological Survey of Pakistun found smother skeleron
with complete hinds and feet.

At the fieit fossil site, | fie two pleces together 1o muke o
complete asttagalus amd wis astomished to see how perecly
this msembled the disdnctive "double-pulley™ of aruodacryls
tather thim “single-pulley” of mesonychids. At echat moment,
the evidence wis clears Whales evolved dectly from
artiodactyls without an inrermediare mesonychid smze. The
skelewon with complete hands and feer surprised me oo in
resembling anthrwotheres, the “coal benst™ amodaciyls
thought 1o have given nse 1o hippos. Thus the evidence now
seems clear that whales arese from the base of the happo
branch-of artislactyl evoly tion

The axonomic names for the new species we found are
Aritocetiss clavs . and  Rhodocems  balochissanensis {prewred
oppositel. As with other smeent whales, these species lived
part of the time in warer, sl pace on land, hicching them-
selves mihwore wsmodern sea lons dos They were up o mine o
10 Feet amad we estimte weighed ns much as o halfon, They
would have shaved the earth with carly forms: of horses,
clephonts, primates, bas, wind the now-exuner condylarchs
.'ll'll.i L'I'-:'iilli“T'll.ﬁ.

Lase fall, | weote s cover story for the journal Sceence. The
seientific and populin press picked upoour find, and our work
wind leatured o The New York Times and Nadonal Geopraphie
magazine, among many others. We're pleased wirh our dis-
covery. Lo o an important, sacislying resuly, cappine years of
freld wod labomtory work of many paleonmwlogiss, especully
at the University of Michizan.

But there's more work 1o be done. We'te eager o pin down
putt when and how land-lving plant-eating arnodaeryls over
millions of years became sea-dwelling, fish-earing whales, We
have yee w fimd a full ser of inenmedinee species skelerons
linking the two groups.

The war in Afghanistan postponed our field wark 10 2001,
Butwe hwope o retumy soon o the arid mouneams ot Pakisean
g search of whales:

Philip D. Gingerich Is the E.C. Case
Collegiate Professor of Paleontology,
Professor of Geological Sciences, and
Director of the Musaum of Paleontology.

More abour whales
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