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"’i"l’l er e i s r:) er hap : "}o g r" eat er’" mvstery ab(3ut p r" eh i st or- i E 1 i .f e
%.ha:: :l’-at c:c.tsed the extin(:tiori o: dir’losaurs. Hol.,evel’-. the
s:.tbe(:::t has rei::ent, lv beel"l dis(::ussed so mu(::h I a,I slightly
r" e :!. (’: ’1": an t t (:) (:: {:in t :i. i"i ue "] n : ear" that by add i rl g t. c) t. he p r" esen t.
c-,n s ]. aught o t heoret. :i. : a 1 bmbardrent reader , m i ght se(:culrb i n
ctespair’. Never"t:he:l. ess. ]: al’, dist:LIr"bed by the poor" qualit:+’ o: a
"theory" that over the past several years has received exc:essive
and iI1 .fot..tnded att.erition,

Tl"i e "the(:, r" y, a :.’- pr ,,.’.ip (:i secl by Wa i ter AI ver’ ez and others.
suggests that the quietus o.P the dinosaLtrs :as :aused by a
vlayl,.)ar’d c:omet ’l’.’.hat :.i]arr,led int(::. "l_-’.he earth. "l’h.s is ba.ied upe.in

indings :, higl"i (::(3rc..er’tratior’s o iridiuE in marine sediments
that ::: ? i" .r.. ii:le i th the ex t i n i_- t i rJrl o :: el’- t a i n mar i ne i:)r gar" i m .s at
I’.’. he ver" v ei"d o#: i’.’. he l] r" et ar: e(.-lus. Wether" t he i r" i d i um c: ame rom
sr.ia(.-’e debris or .ro’ ,,ithin the earth is a moot qestion since the
e e,lent i s (:: (3mm(’.’n i n b (.’.)t h I::’ 1 a i:: es. Regar" d I ess the i i"" i d i um I ayer"

is e>,’r.:itin. nes but t,hat does that have to do :lith the
d r-osai..Ir s?

]’his ,lay seem unrelated l’:rj mv canopy :,,:?r"k but in .Pae.:t the
extiictiorl .-, the dirl.rJ.-iaurs i<..’i intimately related to the origin
an (:’.! evo I ...t i i.n o. t (:)d ay s 1 o I and r’" a i n : (:it" est s a sLtb e(:: t that
,ill be elabor’ated upon in ensuirg reports. Here I vill only
br :: e: :I. y d :i. : i::: u :i .is t he r’ ec: ei’i t d si:: :)ver i es: arld poI i t i i: a i ba-. k drop.h i c: h have brou(a ht th i s url I i I...: e :i. y hypothes i s t .r. t he (:it eg r"ound.
l\le;,’t @,ont!"i I i].l cc-,rrtinue "this essay .,lhile reporting on progress
in the (:::)n*.trui:"tii:)n m#: the ::anopy r’esearr:l-i station at Rar"a Avis.

My desii’-e t: vr’ite th:is piei::e reached a high level ater I
l::)i:ked Lip a t.herl i::urrert (’_’:opy (:)i: ,l.:..i...!b.-.!._Z..E:::.!.-.: magazine., in Nvember
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0ne r" epoI’- t ed t ha t’. a i’" esear (:: her had e-F .: ec:: "L". i "ve I v d e.f: 1 at ed a c I a i m
(bv D. Raup and J. J,, Sepkosl-:::i Jr’. that: ove Khe past. 20() mi I 1 on
years extir-ct.:i, ors have occurec:! on a c:vc’:le o about 26 mill:i.:n
years. Per’haps you. hear’d o.f: t::hi claim when :i.t: c:ame "t:o t:he
pLblic: cloaked J.r" a hyl0ot:hesis "’:hat. our" ..n has a cc,mpar-icr death
t.ar’, which inas br’azenly been giver", ’fzhe name "Neme:i.s." Nemesis
is postualted to s.,ing around the sun evel’"v =:3 mJ.i ion vear
c:ausing ast.er’oids to ihii:t -f:r’om t’heir nor’real or’bits and
LI i t i mate ]. v 1" a i n on t. he p I anet t o ex t i ngu i sh much 1 i .l: e F i nd i ng
tha-t ext:i, nc:t:i, ons ar’e r’idq]idly c:vc:lic would be a stupenclous
discovery ar’d I am exc:Jtedlv ,.aiting to hear the results ot::
add i t i ona ] mat he, .i..,= i c: a 1 ver" i .t: :i. c: at i on "Th i p r" ob ]. em w ] ], s::on be
resolved and a].thouc]h I do not know .,#"ich way i k w:i ].-1 end ! would
bet that the ridgid c:vc:les.ar"d N.emesis do not e:,x:i.it,,

! would ]uess that. Gould did not like "L-.he editorials not .so
much bec:au.;e t.her’e wer’e some errors but:. bec:atuse editor’s aired

their be].ie., well {ounded or" not. t.hat: t.he c’v,cli,,::ai

t:heorv was an abe:rr’at.ion.

"T’he appar’ent, per:i odc:itv o: e>:t:i, nctions :i. n the
Fossil I"ecord is pr’obablv an ac::cident.al by pr-oduc:t o{

the met.hod used t.o cour’t. "[::hem. In esence, a high
ext:irc’t:ir’ fate was asumed t.o have occurred during any

geologic:al stage wit:h more extinc:t:icns thar’ the stages
be.ore or" a.ter it,, But that de{inition biases t.he
counting toward per’iodicity, indeed make l:i. ke]v that
one stage in .f:our will at random seem to be a peak o.
ex t i n :: t i on s. Ju i v 7, 1985. ""’f’er" rest r’ i a I event s,
lil.::e volc:anic: ac:tivitv or" changes :i.n c:limate or’ sea
level, are the most immediate possible cause o{ mass
e:-:tinctions. Astronomer’s should leave t.o the
astrologers the task o- seekin? the causes o{ earthl’y
events in the star,= (Apr’il "? 1985

Gould responded with as acidic an assualt on "the .reedom o{

the press as I’ve ever" read.

"...the editorial pages o- the newspapers ar’e .ust not.
the p 1 ac: e s. t o I’- eso ]. ve comp 1 e::.: sc i en t. i .t: i c i =. :..,,.,,..,,, s.. At" e
we t.o (:lec:i. de intricat.e {:act.ual issues by vote. or" by
bald marshal ing O’{: popular c)pinon ’": So c" mon .{:el las how

slutin t.o t.he national debt in my next column on
insect brains and you lay o.F.: about, the ,ats o. mass
ex t i nc:t. i on.

It (:heers me to see the c:ollis:i.on the(3r’v being blasted,
because I do not think high].,/ o.{: theories that do not Cl’-edib].v

support their c:laims. I. Gou].d can SE.?Iiousl./ ask the t.-.)r’ess t.o
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lav oE the .acts :: mass ext.inctcns then its .Fair or" me [’:.o ask
], ). V I"0t.hat, all the statement. :ro or" con e=,,..ecia I: th .t ha’re

appear"ed c: onc er"n i n. "t. h e c: o ]. 1 i s i on t. heory i: or" Cr" e t a c: eous
ext i ncti ons be retr’acted.

The aster’c:id theor’v r’eceived :i. mmediate at, tent:i, on but not
without, perpetuatin(] the popular belie-f that d.inosaurs came to an

abr’upt end. In so doing;! the theor’v t.r’eaded heavi:iv on the toes
(.) paleontoloc...]ists some o.F which we’-e invited to a symposi.m t:o
disc:uss the "Geoloq:i.c Implic:at, ions ot: ]:mpacts o.F Larc,’e Aster’oids
and Comets on the liEar’th." The paleontoloc...ists concluded that
there is non ossil ev:i. dence suppor’t.ing a r’al:.):i.d end to t.he
dinosaurs. I quote rom a paper de].ivered by Will. Jam C].emens.

These pronouncements shoc].d have e>: "l:: i ngui shed the c:omet
theory yet the ev.ider’c:e has been swept aside in the e>,’citement c.-.,
i mag i n i ng ecosyst era..=., w i t’. her i ng under ast. er" oi d bombar" dment

In the same symposium Norman l’,Jewa]. ]. sugc.?ested that the
asteroid theory provides more :i. nsight into vhat peo!::)le preer" to
disc:uss rather than e>,’p].aining the dinosaur:’s dilemma.

"The concept o: world-wide catastrophe, death and

destruction appeals to the imagination and is .Firm].v

rooted in Western t.rad:i.t.ions [and rel.ion]."

But it is not ust. tradition that makes us inter’(. t.ed in

cataclysms. Nuclear ar:are and an ensuinc] "nuclear winter" have

presented us with some very r’ea], threats. ’T’he a.steroid theory

has been making political milea(.e as another vehic].e or keep]n(.
the need or disarmament in the news. A subtle e>,’amp].e o: this

is an article ritten by Natalie Angler Eof an Oc:tc)ber, 1985.
i ssue o T,.i...,m__e.. maaz i he.

"The stupe.Fying .Force o the :i. mpact.: estimated at. 100
millior’l megatons,., ould have generated an enormous

3...00’ degree F ::i. reba!l t, hat: wou].d have spr’ead ou’t’.warcl
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Amer’ic:a to Asia. ,.-..,evera]. hundred billi(:.,n !’ons ,
p ]. an "I’ s and an i ma s ..::u d hav ,,..’-:.., b een i n ::: i ner’" a t. ed, s .-’:..;’" d n

.r..."eat. st:at’yes r..".: b].ar.:k smoke to ioin t.he ir.,’,F, ac.1..’, d.st in
n (:! :t. a t. a ;" Wh ak he s’l: r" a t. .. p her" e a ::: r c: u e ::un d 1." he c! 1 .::b e I::

e.:i.,,--:. more bec:ause ....r..f:. do nr.t ra’J.n .:ut’:. as easily as
dust.,, t.he F:’RO’T’ONI..IC:!...I.:.i:AR l::mv caps] .:inte.r" ,,.::uld have
I a f:. ed mu(: h 1 r.:,n :er t han ob s:: u’" i n .r.] d .. s1.:. a 1. :)ne Mcst
p :1. an t:: s an d :I. a ’- .’..! e an ma 1 s "t:. tn a t. sur v i ved t".: he b ]. a s t., .f: !" e.
l:.i.e and ".kh.’.:., ].et.hal {::!.r.:,uds o. r.:arbon rn.cnc>,’ide ,:.].d

t’" ave su c: c: umbed ’f:. :: 1.:. h e c: 1 i mat. i ::: r.:: h anc e.,.’!.; Bu.t sma ! ]. er
c:r’eatures ::ou.ld have s].i,rJped int:: caves and h!i. hernat.ed
un t:. :i. 1 sun ! :i. (::! h t’:. r" e u.r ned an d. t h ey emer" ’.! ed t: r ep :pu a!: e
t.he earth,,"

moves c:cur"’:ri es t":c, star’f:, bLlr’vir,,: their’ swords ,...e .i ! 1 al !
bene.: i "f.’..

’T’!"; e t. tn e::)r" v. h o,,,e’ver", r" em :i. r"J d s me ::}.f: a morl s 1.’, er .f: I" i::)m a h I::r’" i"’ c) r’

f:ilm :here no ameunt o-: dead!v ammunit, i:n has anv e:.:ec:t, In
ener’al, ther’ies about 4:oss:i. 1 l:i..e ar’e muE:h ]:i. ke m:tnsters
bec: ause c:,n ::: e t. hev have been pr p r:sed thev r" es :i. st deat h A g:::d
example is an i"’ypn’l:lnesis 1.:hat hell:ed et us intc t.his ’1::
beg n ., :i. "!: h t h e tine ,h i c: h ::: 1 a i ms mamma s (:: a,, ed t. he end c,F :: a n "1".
r’eptiles by eating ail their eggs, "l’here is is abso!.te!.v no,

SUl::por’t. ing evidenc:e ":ur t.h:is hypct.hes:is ye’f" bec:ause a mcre
"c o ]. (:r .F u 1 t heor- y .,#as not ar(und t. he e;.g eat i ng hyp’t. hes i s has
remained :i.n Ecr,c:e..

"T’he 4:azt t.hat mammals survived the Cretac:ez...s and t.hen
evc!ved t: i!l m(st n:i.:hes has led to an uniustit:ied belie t, hat
mamma:is -er’e super" :r" 1.:o the dincsaur’s and drove them t::
ext.:i, nct.cn,, It: so. "khen :ne 4clulld have t.c cnEler -hy mammals

.-"peac:e.Fully" coexisted a]. or-d..i de the dirlosaLlr’s t:or more than one
hundred mi:l.l:i.cr years becre dincsaur’s 4:ina:l. l y #:ent ext.irc’:, "!"his
is one (:.F t.he greatest puzzels o: mammal. Jan evolution. It .,ould

appear" t.hat mammals c:o.]d ncM:. cu.t-c:mpete d:i. nosaur’s and had t.o
.,ait..{:(r an outside event, not ne(:essar’ilv a c:olliding aster::id
beor’e they c::)uld ::ume "f:: dumnanc:e. Th:is leads t. some
interesting biolgi::al questi(lns that have not. been ans,#ered ver’v

,.::e:l. 1. What ,as t.he 4cir’ld :!. i ke hen mammal s and dincsaur’s :1. ved

t(ether’7 What .,ere the ecr3].ogica], needs o both grc,ups?

We ., 1 1 never" I.:: n ci-, .F ur" (:: er" t a i n t he an s er" s t :J "t hese
questi(:,ns., bLM:. that is har-dlv the point. Theories about :ossil
cr’ganisms mirr’cr" the bel e-F.s and kno] ede c).F the thecr’i st: Ar.,d

it is mv vie, that the best and mr.:,st pr-obable theories about, past
extinct:i, clns --i 1 .r..;r:- i:rom the kno,ledge -’e have about i iv:i ng
or" (! an i srns.

There are sc,und e(::(:lcuical rea:s(.ns why mammals did nc’f:.
compete ,it.h dinosaurs .For survival. Still these -or-’t. convinc:e
pr(ponerts o-F the a’f:.er(:)d hypothesis But r’e.membe.r" thai.: a
pi-otol’LC ]. ear int.er decerded or’ a].] the eal’-th s s[:)ecies. "There
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Which anima].=.., would have survived’.’= This is a problem o.F
energet.:i, cs. The an:ima].s that used up ’t.heir stofe, of ener’0y.., most
quickly ,ould have ctied. Relative to mammals, t.he dinosaurs had
a d:ist:i, nct advanta#e as do all "ept.:i. les. A dinosaur’ that as
the same sil,ze as a mammal needs only a sraal! .Fr’action the amount
o-F occi t.osur’vive. A1 so dinosaur"s, 1 ke mammal ,, bOLI] d have
been ab].e to hiber’nate as soon as they got. cold. There -ould
have bee..q a lar0e n.{mbe’" o small, and medium-sized dinosaur"s tl"lat.
could have been as ].ike].v or even mor’e ].ike].v to sur’vive a
"pr’otonucl eal.... ,: nter as Irlarrlmal s.

’l’he coup de !race for the c:o].lision hypothesis is that i’l:’
tot.a]. ! v .f:a:i. ]. s at pr’edi (::’k.i i")(;7 41"’at wou:[ d have l"appened "b.o birds.
Birds are animals ’l:lnat are liter’ally teetering on the brink o{

deat.h. Ever’v day t.hev need lar’{.e emounts o{: Tood r’elative to
’:heir’ body size :Ltt. "t:o survive,, they don’t hJ. bel"nate and t.hev
forage in the devt:i, me. Nith:i.n a .geel.( a4:t:e [the c::osm:ic b]as’t.

birds ,,ould have been t.otal].v e>tinct, vet. near].v a].] me,or
gr’oul:s o.F b:i. rds surv:i, ved the Cr’eta:::e u= and rapicllv pr’ol:[Ter’atled,.
The c:ollJ, s:i.cn theory mal.::e the very existence o: birds a far
b] (#(el" myst.er’v than the ext] nct.i on o-F t.he d:i. nosaurs. Those
.,inged, .,ar"rnb].oc:ded reptiles -hich popu].ate our yards pr’ove
ab,=io].ute! v that. t.her’e could net have be:.Ln a protonuclear" t,,inter"

during the last. one hundred mi ]. ]. ion years. ,.#-ich in tur’n means a
c::olret c:ou].d i’"lo’’: have c:aused videspr’ead and genera] extinction o.
ar-y o-F "l:he p].aqet :’s I-e(:ent ].ife. A dif.Fe-ent sort of evertt must
have f]n:i, stned o-F.F t.he dinosaur’s. "t"h:i.s t,,i] 1 be a top:i.c o{ an
upc:ominq report.

On Februar’v 7. 1986:: the day a.Fter arriving in Costa Rica, I-as ,t:’. r" an ". or’ t. ed t. o :. :i. n ::: a i.,.. a Se 1 va, a 1 ow and r" a :i. n .F or" e s...t r’ e",,,-’.== ={ c h
st.ation o.,ned t:rv the Organ:i zation .For "l"ropical St.udies, "l"inere I
lear’ned that the t.r’ee holding up my resear’ch plat.or’m had been
d r" o!:::, P i n .! ]. mb s. i n Nc::,vember o.F 1 ’:’-c,.: I had noticed plat.e {ungi
gr’oing fr’om t.he ].ower ’t:.r’unk and ant.:ic:i, pat.ed pr’ob]ems though not.
quite so soon.

The ext.ent, o.{: "k’he tree:’s problems became mor’e not..c:abie in
,] u ]. y o’F i o,-’. :; ........-o,.. when a huo,,.. ].&mb in the cent.ra], par’t, c,.F t.he cro.,n

c o ]. 1 ap sed Not. ab 1 y t h :i. s ,as a 1 :i. ml:::, unassoc ated :i. t. h t: he
p ]. at .F or m and one ,h i c: h suppo’- t. ed a ]. a’" ge (.,. ,,.. #:..,. an arborea !
t3L.tsh having c:or"lsiderab].e {.,ei(;ht,, Nog .t..tst eiht, months ].ater

the sit.uat, ion is acu’t’,e. Many more ]:i. mbs have 4:a] ]en i:ring:i, ng
do.,n numer’eus smaller trees direct:ly under’neath,. A ].arge light
gap, has c:,pened and mv p]at{or’m :i.s prec:ar’iousiy per:hecl amid a
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mass of ailing limbs- these trees regu].arlv shed limbs.

Not all limbs reached t.he (.round. One as sus,Dended Trom my

eb, ,hich as remarkable in that the rope system has nc,t tc’tally
degenerated rcm being exp,-d t.o :ull trcpical sun :cr nearly
the ho].e per’iod since 1979. My .ob, hich I dr’eaded, ,,as to clirnb
to the platform and cut the veb rope tc) all(: the limb to)

i:all. My .First irst climb to the plat.F(rm in three and a hal.
years as p(oc)r’ly executed. 70 eet above the (.rc);..Ind I heard a

sharp cracking sound hhe limb I as hangin. irom broke, it
ell a e Eeet bedsore bein caught by anc,i"her" br’anch. Even t.hs
limb ccu].d have been ,eak, so ith rrry heart in my thr’oat.. I
cclnnected tc descent equipment, arid caut:ius].y slid :back tc the

round. (I have since remcved the limb and .ound another sit.e
or a plat(orm in the same tree.)

As the GEO .Film crew le.Ft I... Selva Am(;)s Bien, Mike Gr’ayum, a

plant, taxc)nomist ;r(m the Miss(;ur’i Botanical Gar’dens, and his
i.fe Pare aft’i veal tc take me ’tic, Rata Avis From the road head e
hiked (::r’t.y-ive minutes tc El F’astico a ;ar’m hc,use (shack) that.
eou].d be our base camp .Fcr t-c nights. The house i tse].i; was a

tcl-st(ory gray--c)od, str’ucture eith living and dining quar’ter’s
above and stc)rage below. It seemed to) stand pr’oudly, i.F

insecur’ely, at the t(]p (;)i: a hill in a small pastur’e. Its p(;)r’ch
l ociked up the mc)untain c)ntc.) the .Fc)rest o Rata Avis., d’-i].e its

bacl< eas turned against, the eather c)i: t.he Car’ibbean ]. c),l ands.,

By ].eaning c..F the saggin. stairs a e a(]ing timber’s had

decayed and -ere in need c;- repair one c()uld see tl-’e seemin)]y
end].ess ].oeland plain here l....a Se].va was ].ost amid a quilt :)

farms, pasture and residual .c)r’est Air’ r’is]n(;; .p t.he s]ope -as

cool and re;reshing and as nigrt..ell tink].ing ].ight.s c).: ic:,land

settlements dc,tt.ed the r(;ad to Rio Fr’ic.. I as taken by the
tremendous beauty o. El. P].asticc:, and it acted as a nar’c:c)tic: t
d r" i ve a,ay "t:. h c)ught s o; t he c,m i n c)u s pec t. er (::.f d e.f or t at (;)n

In the morning Amos ai’d ]] hil..’.ed -i.-.(:, the .t:u’t.ure site o.: his

b i r" dat. c: h i n r" et r" eat Rara Av :i. s. I t. ,as ad ac: en t. "h :: a ,,,at er"-: a ]. 1

that. seemed out c.F an advertising brochure. We made c,ur" .,ay up
r i ver hopp i ng .: rcm bou ]. d er ’t o bn. ]. d er" beneath ] :i.. mbs : estoctr’ e ’:!
tith epiphytes. We turned inte the .Forest and c].irnbed the steep
canyen al]. at the t.c,p o -hich I hcped t[: -::ind a ;::(::d rant.age
peint. A:ter many hours e. )rc:in(;.! our’ .,ay throu(h dense

undergrc,th I gave up. It .as useless t.c hunt .Fear" a s:i.t.e .I:rcm
the ground. Am(is agreed and the next m(ir’nir’g ,e returned t.c, San
Jose te rent. a small, air’p].ane ,h:i. ch .culd save sever’a], mcnt.hs

The weather’ bec ame : :u ]. ma ..: i n ]! aer’ i a 1 r" ec .’.n n a :i. :s sanc e

impossib].e. I am st. ill "ait. ing" as t.his rep()rt c..(’mes due.

Sincerel y,

Don
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