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TRULV GROSSANATOMV
$ometimes it is necessary to immerse your-self in d subject. Erik Vance meet'S! woman whose

research takes her deep - waist-deep ~ into cetacean anatomy;

JQy Reidenberg ti"ds that an<liom[ca!'

st'udies #" whales $!% involvE: efforts as

t1uge !!the mammal's themse/ves.

I
fyou work !" ! to11co11ector !! {#$ Lificoln %&''$l io

New York City, !"# (ight think you've "$$' it !1l.Unti!

the day ! w)(!' drives past yo#r booth with ! dead
dolphin stuffed in her h:atchback

"1had to fold the front seat OVer011the passenger's side

and "#)*$ the bottlenose dolpl1in's face out ofthe front +!"-

senger window to nt the thing in {#$ car;' "!*" Joy Reidel1-
berg, almost losing her breath in laughter at the memory,
''And ") ,)(i!lg i11through the Lincoln TUn11el,they're "!*-

ing 'What do *)& have !" ! passenger?'"

Almost all conversations with Reidenberg, ! specialist

irl cetacean anatomy at the Mount Sinai School ofMedi-

cinc io New York, end with her deep, #$!-t* iaughter. 1l}

!11age wbe-t$ lt.l$,ulaJ-·l$v$~ work i8'king !'/ n1edica~
stl1dents rar'ely tOl1chdead bodies, she is )'$ of ! handfl1U

ofresearcher·s left who st0 embrace the title 'anatomist',

Although collcagues describe her !" )'$ of ! dying breed;

"#$ regularly publishes research that breaks neW g12l1'd
- !'/ maintains that anatomy [" !" important today as it

was in the days of Aristotle"
"&' this is fiot (#)tl'te weak stomach;' $he says [% her

distinctive New York accent. "Breathe througll your moutJ1
and #)+$ the wind is strong:'

%) abtaifi sp$,i(ens far her research, Reidefiberghas
to br'ing #!,3 parts )4cetaceans stranded )' beaches f-)(

Florida to Mai11e.%5$ r'$!6$alf-day (!-!tIl26Sthat are !

,-)"" between !:JacqlIes CousteaU' *+ !'/ ! night atthe
graveyard. "%) bri11gback ! larY11xthe $ize of thi$ table;'

she $!7$,thumping 011! c011fere11ceroom table, "take$ six

+$)+($, ! tug-of-war, and (!*#$ ! backhoe and ! !!'$:'

Reidenberg 11<1$extracted body part$ such as nns, brains

and tracheas from !1lmanner of ,$t!,$!6$, incll1ding )',$

fro( ! (!ssiv$ 5l1$whale. This' (!* $ol111dsimple" but

body part$ ,!' weigh t)''$$ and catca$seS are often hard

to !,,$"". At times she has #$$' chased #* sharks, lowered

#* ,-!'$ into il1testil1es as deep aS! swir'mi'g pooI, and
$*$' pinned again$t ! boat bythe errant tolling head of !

pilot whale.

Yet she find$ plenty of eager v)lu't$$-s to l1eIp. "She

was, !'d i$, incredibly passionate about this type of a:nat·

"$!. 8'd that's prettyinfectiol1s;' saY$8l'm!'d 8!l#)'i,

! forme,r $tudent who is now ! postdoctoral re$earcher
at 9)&0 Sinai. Her gro$$' anatomy classe$ a1'~hugely

popular - although :'"not clear whether thi$ [!; because

of he1'engaging +$-s)'!lit* or her habit )f#-i'gll1g whale
flipper$ !'/ sea tllftIes to cla$$.

;( ReideI1berg ·ismore tharJ jU$t! pop-ula:rteacher witn

!11ove1'f1owingf1'eezer.She holds academic !++)il1tm$'ts
at the Smith$onian [6$titl1ti)', the Wood$ :)l$ 2,$!')·

gTapllic [i1$titutiofj afid the NewY(jrk <OI1s!rtiu( of4vo-

111tionary Primatology. She #!$ di$$ected more th!' 140

cetacean$ ofvariou$ $izes, repre$enting 19 diffel'ent gen·

$-!, And she +'blish$s reg&la1'lyacross ! wide S15$,tf60

oftopics.

9l1<# of her work $=!(i'$s the- ,$t!,$!' throat
- i',1lLdi'g how bl'eathil1g, eatitig and $(jU6(!genera-

"This is not

for the weak

stomach,"

- Joy

Reidenberg

:)' work t)g$t#$- in !11t1I1derwater environmel1t, For

instance, the mechanism$ #* which s)($ baleen whales

relea$e clouds of tiny ai1'#'#bl$$ to ,)'f6$~+-$* #!*$ long
#$$' ! mystery. ;* comparing $$*$n humpback whale

carca$$e$ Reidenbergdiscovered ")>$ odd Ifiorphology

[' the epiglottis, ! structure that helps separate eating and

breathil1g, She deduced t11<1tit [$$peciaIly formed to f1ip

back !'/ 10rth, channellil1g air $:#$!' to tlle blowllOle or'

to the mOlLth,where it would #$ forced throl1g11the baleen
!$ ! #?#5$ cloud. '15$ not )'l* answers ! ql1$$ti)' of

mec11anics;but it means that #&#5$CIOlLds- which whales
>!* l1se daily in colder Waters - @:f$ valuable efioLIgh

to ri$k water from the ()uth entering the trachea and

a$phyxiating t#$ !'i(!l 2. S. Reidenberg & J. %. Laitman
A%at. Ret. 290,569-580; 2007).

R$id$'#$-g #!" also looked into the mY$tery of $ound
generation in cetacean$. 7),!l folds dOH;tseem to exi$t

in wl1ales, and >!'* researchcfs I(v$ a$sl1med tha:t most
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noises !"#$ (!"# the nasal $!%$.,But that is because &"'$!
folds in land animals [!" perpendiculal' to air t1ow,Reiden·

berg discovered $ structure in '%%$'%$( t$!&(g%s that f)1s
*$!$1+%lto air flow, thereby not blocking the airway when
it vibi'ates #, S. Reidenberg & J. ,. Laitmat1 A%at, &$!. 290,
745-759; 2007). She discdVered $ simi1ar structufe i( -*·
pos, tl1eclosest living relative to cetaceans.
Evolution ".the cetacean voice is still mysterious Decause

%/% soft tissues of the throat don't fossilize well. $% to Ref·
denberg, /%! discovery reinforces %/% idea that whenever
possibIe, nature finds solutians using structures at hand,

rather than invefiting SOmetmfigfiffi. Ifi the case ofwhales,
low-frequency sound travels well unelerwater. ,"make sucb
sounds, 01Llneed longer foIds. Long folds cant fit *%!*%(-
dlcLllarIy actOss the aii'way; 50 fiatUFeturned them 90" ("!
#"!% elbow ro"#.

The fear factor
Reidenberg's closest assoclate and mentor, JeffLait!llan of

21l1(%Sinai, co-$Llth"!%d both studies. But as $ depart-
mei1fhead /% doesn't always share /%! entnusiasm. "#/%
two words that have Llsually sel1t fne into (%$! heai't attack
have /%%( %/%words '!llass stranding'. ," 11%!,this is "(% of
the greatest excitements in the world;' he says. "1, "( the
other hand, have %/% \vonders of explaining t'o the institu·

ti"(s, the boards, the loading dock, the security people the
wonder(111material that comes in - t!&i(g to stand there
with $ straight [$'% and say, 'Odourr What od(jur~'"
With $ lab "v%!l""ki(g Central Park, taking 3* sOme of

the world's most %4*%(siv% l'eal estate, Laitman says that

/% cringes %v%5 time Reiden /6-!gexcited( & cai1st(Jsay that
she has contl'acted $ t1atbed trLlck to bring back sOme giafit
speci!llen. "$he's 1Ll!thel'e al1d!" thougl1ts $!%, '1/ Lord,
please let it /% somethillg ill whicl1 the larynx is less than

five feet~' /% sa)'s.
#/%!% $!% upsides to the job. 7"! instance, Reidenberg

rarely has to opell /%! carry"on luggage "('% inspectors
l%$8 what's inside. 9(d theI1 %/%!% was the time 5/%Was
asked /& $( airline whether /%! travel was because of $ sud·
den deatl1. Not thinking, she said it was. She flew to North

Carolina ufidef $ special rafe, *F%S)llin:g5/%Wasifi m"uF:-
ing ["! $ dead ;*%!# whale.
As $ child in su/8/$( Connecticut, Reidenbel'g says that

she WM always #"!% ifiterested in tfHcks and foad kill %<$(
dolls. 1('%, at about age eight, she decided 1l1%ofher few
dolls l1eeded $ fur coat. Rather than asking hel' mother [11"

Ofie,she wefit "= $(> tound $ dead cl1ipmtlnk, She ?$&%'+
lt and was drying the hide whel1, to her horrol', $ !$''""l1
took her prize.
Todayher !";:d ki@ l'equil'es $ little morework. 111addi-

tion ta tl'Llcksalld cranes, $ lal'ge whale (%'!"*A& reqttires
pel'haps $ dozen people with speclalized hooks al1dknives,
which havB'often /%%( otten c011fiscatedfCm wha!ing ships

that wander 111toUS waters. Dead whales $!% categorized
il1to"(% of five codes, based "( the level of de,ompositiofi.
'"'+% 1is (l'esbly dead, or $; Reidenberg says, "like walking
iJ1to$ butchel' shop': .">% 5 is %;;%(<$<&$ dried skeletol1.
,/% tnost '"##"( is Code 3, $ terrible middle gr"$(d
whel"e the cal'cass still contains llseful sC1entific matel'ia!,

but '$l1 /% best deSCl'ibed as putrid, At this stage, the dark
l'ed meat has t)11%d%$( arid is peelil1g [!"# the body; and
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"The two

words that

sendme

intQ near

heart attack

are'mass

stranding',"

- Jeff Laitman

Not in my back yard': this fin whale is in immaculate condition

compared with some decomposing cetaceans that wash up.

Ol'ganshave liquefied into $( i(:d%ci*h%rabl% #3sh.
2$l10of the best dissections 11$**%1lin the wintel' whel1

the ani!llals al'e pl'esel'ved /& the '"-. But t11ethin Iatex
gl(jves Reidefibefg WeafS)%$( that ;/%must intermittelltly
bury l1%!hands {( tlle carcass ta staywarm enough to [%%!
/%!' tools. Yet sl1ewillllappily WOl'k["! 11 /"8A extracting
$ brain that i#t %&%( ["! /%!"(!WJ1reseal'ch.-
Lori Mal'illO, $ nelll'oanatomist at D#"!& Ul1iversityil1

Atlanta, Georgia, who wOl'kswith Reidenberg, '$[]; her $
"scalpel and table" ar1atomist. I( truth, sh(' is $ hammer,
chfsel, $4%, f1ensing kllife $(d haI1d-s$w anatomist. (She

s*u8s chainsaws ["! their "f1i(g"fact01'.)Marino says this
gives hel' $ cruciaf pel'spective "&%! the entire body that few
sLiel1tists have il1tbls %!$ of specialization.
logether, Reidenberg a11dLait!llan argLletl8 tesearcn-

%!; '<E8"t undel'sta11d molecular bio[ogy 1!'ge11eexpl'es-
sion without bettel' understandingthe form and fu('ti"(
"Danatomy. Further, they say that puttil1g the I8m$l1 body
in context l'equires ul1derstandi11g how it relates to other

l11ammals.Yet$($to(i& remai11S$ 11al'dfield to l8% students
to, a11d%&%11hal'der to find fUl1din:gil1,
Afthough R%id%(/%!g's work has informed researcIlers

who study human tl1roat ma!adies sLlch$; acid ret1ux, she
ad!llits that it is ("! tIle kifid of ttlifig that ifit~rests !#*"!-
tant backers such as the National I(stitut%s-"f<%$lth. 111

fact it's so hard to get gross~al1atomy fU11dil1gthat m$(&
medical schoo1s don't %4*%$ their professors to publish at
$D.AccOl'di11g%" the Amel'ican Assoclation of Al1atomists

and varicius a11atomy departmel1t heads, this leads to $
vicioas ciFcle with fewef academics seeillg $ (uture i11
anatomy and then %&%( less funding. "WIlere is tlie (%4!
getleratiotl of $($t"mists comll1g [!"#?" asks Reidenbel'g.

"1Fis is $ big *!"-%#:'
Sne is tryil1g to do (%!' pal·t it1her classroom. But ifyou

have $ questiol1 about $ !ecture, &"3 #$& ("t fitld 11erduring
"#.'% /"8;. That is, crnless &-"3al'e [-l1'+&with $( $4% and
don't mitld the smell.

Erik Vance is & freelance science writer in Berkeley,

GaIifor-nia.
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