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N 0 one pretends thn t estima tes of 
geological tinw are t'\·en ap
proximate!,,- exaet ; yet th(',\' arc 

not pme g11t•sswork. ( 'nrl\'r rging eYi
denre, deri,·l'<I from man~· differen t 
sources, leads us to thr belie!' that ,,-e 
can, i11 a ,·er» ron~h 1111d general way, 
calculate the passage of time representeu 
by the cliffC're11t strata. It is not im
possible that, in t he future, om k11owl
eclge will bcconw rr lat iYely precise, bu t 
for the presen t \ \'l' ma,v nssu111e that the 
.Florissan t fossil beds arc a milliou years 
old, more or less. Such an assumption, 
e ,·en if corre<"t, ii; perhaps not particu
larly illumina ting, for few of us have 
had to do with a million of anything. 
P erha ps the easiest 11· a ,\ ' to think of it is 
to note t ha t it rC' p1·esen ts fh·e h1111clred 
times t he· distance of time between us, 

and the t iml' of Chris t. If one mile is 
taken as th1.· rq uin tlt•n t of the passagl' of 
t ime s ince the birth of Christ, th t•n fh·e 
hundred miles "·ill rnkr us back to Lah 
Florissan t nnd i ts i1J ioee1H· lift-. The 
estimate of a million ~·cars is rrrutinl~· 

not too great; t lie e rror is probahly on 
th<.' side of modern t ion. 

lmportant disco,·cries do not ahrn~·s 
presen t d ra matic d C'men t:; un t il scrn in 
th e light ol' subscqucll t c ,·ents. Dr. 
A. ('. P ea It'. in the !'arl~· sc,·cnties of the 
last ren tur~-, nccompaniecl a part~· of the 
Uni ted Sta ll's (; cologirnl Snrn·~- \\·hid 1 
camped om• t·,·cniug in a mO\m tain 
YallC'y \ \'l'St of P ike's Peak. \\"hile 
supper was IJei11g prepared , Peal t> wan
dered around examining the rocks, and 
soon came upon wcll-prcscn ·cd fos;;i) 
lca,·cs. This ,,·as the actual discon"'ry 
of the Flori--ant hales. I did my best 

to get Dr. Peale to write ou t in detail 
his rt'collee t iolls of the occnsion, hu t he 
J1~· ,·cr did so. This nncxpectecl disco,·
c rr of TC'rti11ry fossils iu th t• midst of a 
gm ni te regio11 in ter('stC'd natural is ts , 
('Specially wh('n it appeared that not onl~· 
were beautifully p1·est•r\·e<I leaves to be 
obtained, hu t also 11u111C'1·ous fossil in
sects, togcthC'r with fishes and cvC'n Lir<ls . 

ln 1 77, Dr. S. H. Scudder, then the 
greatC'S t authority 0 11 fossil insects, 
spcn t the summer a t F lorissant, alld 
obtained a ''er~· large collection . The 
beds pro,·ecl so rich that many were 
attracted to them, and the total number 
of specimens s0eurecl mounted to man~· 

tl1ousands. Great ,-olumes \\·ere e ,·en
t uallr publishr d b.'· th<' l ' nitecl S t.a tes 
Geologica l Sun·c.r, in which Scudder 
dcscrilied the inserts and Lesqucre11x 
the plan ts, while Cope mn<le th <' fishes 
kno\\11, in connection with othc1· stuclit•s 
of T Prtiarj' ,·cr tebmtes. 

Lesqur rcnx rlied, ancl Scudder wns 
stricken wi th p1\ rnlysis before he had 
co111pletecl his labors. For a long t i111c 
Florissant was neglected , cxC'ept for . 
oteasional ,·isits b:· touris ts who gath
ered small C'ollcctions of fossils . l t is 
probable that during this period the 
total number of spccim<.'ns taken away 
\\·;is not in con:o id t•rahlc., but the~· w«re 
s('at tcrecl nhout the coun try a llcl re
c·l'in·d li tt le scien tific atten tion., The 
lla111hnch eollec-t ion , now in the l'ni ted 
States :'\at innal ::\111 ~t·11 111, was t lw bas is 
of a pnper 0 11 the fossil plants by :\lr. 
\\'. C. G . Kirchner. A rather lurgc 
collection exists in t he >: atural lfo;tor.v 
::\Iuscum nt Dcm ·er, lin t for the most 
pa rt it remni11s unstudied . The Princc-
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ton Expedition, of whieh th<' l1111int•nt 
palrcoutologists \\". B. SC'Otl and H. F. 
Osborn wt·n· mt•mhers, gatllC'rC'd impor
ta11t 111a tnia l, pa rt or whil'h \\'('Ill to th(' 
Uri tish ~h1sc•111 11, and wm; C'YC'nt11ally 
stu<lic·d hr tit(' prC':;ent \niter. Other 
sprcinwns and c·olll•(•tion,, c•xist in ,·ariou:-. 
pla<·<'s, and frolll time to time r('ach tlw 
hand::. or st11dmts. l"nfortunatd,\-. pri
\':ltC c·ollc•<"lors, and e,·c·n C'urators of 
11111sC'11 111s, do not nlwn:·s recognize the 
obi iga t ion to Illa kc thC'sr pre('io11s oh
jc•C'ts St'l'\-C' t lw c·ausc· of seicn<'<'. 

ln rno:>. :\ lc•ss1-:-.. H('tldl·rson and 
Ramal<·:-. of thl' l 'nin·rsit,\· of Colorado, 
,·isitC'cl Floris..o;ant, and sc•C'ured a :;mall 
collC'l·tion, inducling se\'l'ral new spe('ies. 
In IOO(i, arrani.:c•m<•nts wrre made for 
morC' l'Xt c•n:-.in· work, with the• finam·ial 
coOpC'ra tion of tit<' • \ mrri<"all )1 u:;c•um of 
::\atmal ll istor,,-, Yall' l'ni\·('1-:;it:·, tlw 
British ~[USl'lllll, ancl t hC' l·ni,·rrsit_y or 
Colol'ado. Dr. \\". :\1. \\'hed cr l'C')>l'e
:;<.'ntc>d th<' .\nwrienn :\Ius('111ll in th<' 
fidd, while :\Ir. and :\lt'S. C'oC'kt'rdl and 
:\Ir. S .. \. Hohwrr c·anw from Bouldl·r. 
The rt',,lllts w1·rr "urprisingl~· goml, and 
for M•\·c·ra I .'·e·a rs t•x1wdi tions from thl' 
l·nin•rsit,\· or ( 'olorado, ('o0pt·rating 
with otltc·r institutions, work('(! durin)! 
th(' s11 111111<·r at Florissant. l 11 l!)Q!l, 

.\Ir. (:1•orw· S tc•rnli<"rg, ussist1•d h~· a 
('Ollpk or Bouldl'I' st11de·nts, .\kssrs. 
J>uc·c· a nd Husk, 111acl<• a rathl'r large· ('ol
lt·c·t i•m , wh idi wc•ut to thl' .\11H'ric·:111 
\l11s1·11111, ancl was clrsC'rilied h~· th<• 
writ<'l',1 with tlw C'!-<·c·ption of a hc•a11ti
full.' pr<•s<•n·1·cl gc·olllNricl moth, wltid1 
n·111ai11" at tlw .\11wri<·a11 :\111-;1• 11111 1111-
, lc·sc·ril 11·1 I. 

\Ion· n·c·c·111I.'· tlw l ' 11i \'C·rsity of Colo
r:ulo bas c·c·us<·d to sc•tHI c•Xj)('dition-; to 
Florissa11t , 1111· 11\·ailal1IC' ti111<" and f'1111ds 
hc·ing 1·xp1•11dC'cl in o tl11•r din·1·t io11': 
h11 t tl!C' st nd.\· of' tlu• l'illllla a ·~cl flor:i has 

c·o11tin11ed, the suppl,,· of 1natl·ri11ls being 
as ~·et far from exhaus ted. 

l'e•rhaps the hcst public displa~· of 
Florissant fossils is a t the l'niwrsit~· 

or Coloraclo, hut that in tlw hall of J.:C'Ol
og~ at tit<' .\11wrican .\Iusc•um of .\'atural 
ll i-.tory is scarC'el~· inferior, nnd a good 
0111· is to hl' S<'Cn i11 tlw :\atnral Ilistor~· 

:\ln:wum in London. 
T lw Florissant shales ar(• dcrin•cl from 

fi ne \'oltaniC' ash, whid1 fell in 1111111erous 
showers from volcanoes whidt were ad
jac·1·11 t to the an('ient Lake Florissant. 
Falling upon or heini.: wash<'cl into thl' 
lak<', this ash formed la~·c· 1-s which c·o,·
erC'd up the numC'rous insc•<·ts and othc•r 
organism::. killed by th<' emptions, to
)!<'llH'r with plants of all ki1uls, e•spC'ciall_y 
ll'an•s of trc·c·s. \Yh<'n la\'lt or mud 
llO\n·d O\'('l' tlwst' deposits, t lwr WCl'l' 

s<•1ded up and C'OmprC'ssed, forming shale 
whid1 no\\' c·an be· split with a k11ife, 
l'('\'('alini.: fla ttened but \\'ondc•rfull.'· prr 
H'l'\'t•d n•1rn1i11s. After , ·okanic· aC'ti\·
it ,,· had ('t•as<'cl , and the shal1•,; had aC'eu
mula11·d in d1·<·p lay<'rs, strc•a111s flowing 
on·r till' s11rfaC't' hegan to c·ut out th<· sofc 
r<wk, and t•\·l·ntuall~· fornwcl tlw ,·:tilt·~· 

\\"\' find today. It is prin('ipa ll~· nlon~ 

the• sidc·s of this Yallc·~· that th<' shal t· i; 
c•xposl'cl, and l>:· card'ul l ~· di!-(1dn~ it out, 
1•xa mi11ing c·,·er~· pir<'<' minutd~-, eollce
tions ma~· be madt• b,,. thost• \\'ho arc 
willing to take th<: trouhl<'. 

Thost• who ha n • :-.1·en till' l'~hibits in 
11111s1•u111s are likrl~· to ht· disappointed 
wh1·11 \·isit ing thl' lntality, sine·<· fir:-t
dass sp<'<·i111 r11s :ire ft'W, and it ofte·n 
s(•e•111s tha t nothing of \'aht<' is hc•ing 
ol1taim·d io eompcnsall· for thl· l11l1or in 
t·ra1111wd and 111wo111for1:il>lc• pnsitio11.;. 
Yc·t. in tlw hands of 1·x1wrts, 1 he· ,Yi<"ld 
is s11C"h as it would lw hard 10 d11plin1t1· 
<·l~c·wlll'l'l'. 'fh us, in I !l J :!, Prnt't'ssor 
I I. F. \YiC'klwm, of the· l"ni ,·c·rsit:· of 
Iowa, olnain!'d 111or: than 11i1wt,\ spt·C"i<"s 

1111•1 · '"·" 11u '"'· " "'· \ \ \ ;i:. :•I'· ~1:; :!•'>. o · l1t'\·tl1·s, nf whic·h mnn• than fort,\'\\ t' I"<' 



1 J<I 

5 
5 Cl 

3 
3a 

FLORISSANT FU ES 
!\lore than a thousand different species of insects and plants have hoon found in the Florissant shales, many o f 

them, like the horsellies (Figs. 1 and 2 above) being very closely allied tn living forms. Tho horses and other 
animals which U.esc insects must have persecuted were, however, very different from those of today, the mam
malian groups having grcnlly cha nged since the Miocene while insects and plants have remained nearly the same. 
llligrntions that have taken place among the latter, make it J)OSSible to connect the prcscoce o r absence of cer tain 
ronm; wh.b chaoses or land and wat.er. Jn the order numbered, the flies above are Ta/Janus parahippi, 1'a.banu.t 
hipparioni•, Psiloctphala hypagza, Lilhocosmus coquilltlli (a genus now extinct). nnd Ch ilosia mioct.nica 
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new , in an excan1tion abour twenty feet 
long and s ix feet dC'ep. The amount of 
shale existing is such that it can hardly 
he cxhaustc<i, bu t it is Y<'l',\' unfortunate 
that inexperien<'<'<l C'ollectors throw away 
man~· rnluable specimms, looking only 
for conspic11011s ones, while from time to 
time ,·ery fine things are prcs('rwd hr 

confusion of mind regarding the money 
Yalue of specimens. T o a non-scientific 
prrson it sC'ems highly illogical to say 
that nn objt•ct is in one sense of priceless 
ntlue, and in :mother onl~· worth ten or 
fifty cents. The Yaluc of a new species 
of fossil fl~· or beetl e, in a mom·~· sense, is 
of course ,·er.'· small, s in<·t• neither mu-

Tl1al lite dimnl~ vr Flori.-;.~a•H \lt US OIWC holU ruilJcr nuJ moi~C..cr than it is today is evidenced by the pluut rr .. 
mains ruunJ. Fig, runguolin, elm , hcech, wnlnul, cedur, poplar. piu~. oak , giaol rcdwootl , ::unl other lrees, formrc.I 
a forf':st or mi:c:t\•l "'•'men ls surh as cannot I~ round togctllcr anywhere tot.lny. The redwood. now C"onfincd to Cali· 
(t-Jrnia, was once widespread over tl1c northrrn hcmi$11lic•re anti is represented aL Florissant not only by foliage but.. 
ol<t> hy laru<' >ilidliNI s t111n1"' (fit111win ht1wlt 11 i). [Sec Cockcrcll's Mioctn• Trus of lh• llocky Mountains, J90.?} 

the uon-s<:ientific as curios ities and arc 
e\'cntually hrokt•n or lost . 

::\ fany species of F lorissant in:w<:ts arc 
st ill known only b~· uniques, and in spite 
of the ricluwss of the fi 1·ld it is impossible 
to han• :in~· assurance that sprcirs so 
reprc.~rnted will <·Yer lw found a~ain. 

In some cases there is a not unnatural 

seums nor naturalists can afford to gi,·e 
largt> sums for objects which "bake no 
bread," and which at the t ime interest 
perhaps fe"·cr than half a dozen persons 
in t lw world. On the other hand, such 
specimen:; form part of the material of 
science, and essential parts of t he great 
s tructure or knowkdgr, and will continue 



for unknown gl•ncn1 -
t ions to tell t Jwir 
humble but not m
significant lu ll• of 
what has bl'l'll. To 
lose or destro,,- t hc111 
is like re1110,·ing a 

brick from somr 
splendid building: 
the building will not 
fall, but lhl' of\'('ns1· 
is intoleralill'. 

P erJia ps t lw gn•a t
est importanc'l' oft lil· 
Florissant dt·po"il 
lies in tl1c fac·t that 

so man.' :.1wcics 
(more than a thou
sand desC' rilit•d) of 
insects and plant s 
ha ,.c bt•en fou nd. 

The gn·at n11111lwr nf 
forms of life known 
enables us to n·c·on
strnct a piC't 11r1• of 
the µeduc! , mid to 

cl raw c·o11elusio11,.. 
l'ro111 the ali;wnn· "" 
\Yell as the prt':->l'IH't' 

of cer tain group-.. 
Florissant is, in 

cfl'ect, a. sort of ~I io
ccnc Pompt ii, afford
ing us an ins ight in to 
the past conditions 
which fl'\\' cll·posi ts 
in the who l1• world 
c:m gi,·e. From it , 
WC may l'\'('1\ l't';\SOll 

about conditions in 
remote parts of tll<' 
world. Thus, lhl' 

Tlu.,·~c fo~ . .,il h·nH!'Joi "re hrlinvccl lo hi•luu,,: lo 1110 fnmil y Protcm'f'ill". pluuts \\ llich 
lOllay un· romul ouly in rouutric-~ uf ltw Mmth(.\rn hcmi~phPr<". i\uLurnli.;l"' hrwc 
~neculah>tl o~ lo lan,t hritlt;es 3Cross '"hit-h th<"-,.c- plnuL~ mig ht ha\C '"omt•. hul t l i~ 

CO\t:'f'y or \h4•m in 1la<.' (.'o(or ;ulo'."<.h.tlM, l(l1o~in,: l la.tL tllcy Ont..'<' t•'ti~Ll"t1 iu lhf" north 

lem1X"r.1tc 7.on1•, " "' dMus .. ~d thr n.tluff• of th~ 'J;et"ula1 ion... Tltc 1~ ~.,,~..,. ahovc 
arc '.">trili11i:ll Ii"" th~c or th~ mo1lt•rn i::n"t~uhou.....r phnt r;r~ritlto ro/Jutltt 

Dragon Oy (l'litt1aco/<Slcs) (ountl in lh~ Flori'-'anl shales, belonging to o gt-nus 
DOW CJC.l i.n<'l 

presenc.-e of Cl·rtain characteris tic Old 
\\·orld forms of life suggesl.:; t hnt Janel 
was, or had rl'Cl'ntly been, continuous 
between .\ sia and .\merica; the al>Sl·nce 
of a distinct South :\merican dcmmt 

indicat l'S that the lsth11111s ol' Pa nama 
was still under water. Tht>sc geograph
ical changt'S mn be clemonstratl·cl to h:n-c 
occurn•cl, using quite other evid(•nct•; and 
if it appears that the Flori:iSl'lllt heels were 
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This butterfly (Nymp/ialilts scudde.ri) lived a million years ai;o. Florissant is especially rich io flowers 
and flower-visiting insects, ood is the only locality in the New World where fossil buttcrllies are found. 
Some of these show the wing markings very perfectly 

H o...,<,"'i. lcovcs, rM11S 1 ~ra~.!:8. eveu ruu,;i amt moss~. urc among t.hn smaller fossil ,,lanls found at Florissant, 
ond flowe"' rirc ahundant. Thi• one (Porami ltnui•) belongs t.o a type now found in Asia but wbolly absent 
in America, nnd llor. finding of such Ol.1 Worl.J forms 8U6Aests lhnt land was. or recently had beeu al the 
tim<' the shales wcro laid clown, continuou~ hetwe'"11 Asio untl Arncric.a 
HS 
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laid down before this eYent, but after 
that, we have tbC'n a relative elate to use 
in our studies of s tratigraphy. Forward 
C\·olution among the plants and insects 
during tbe last million year:> or so has 
been cxtremdr slow, or perhaps in most 
groups altogether lacking; hut migra
tions have been mnnr, and from these 
we ma>' date our 1·ocks and connect the 
presence of fossils with changes of land 
and waler. 

Among the Florissant insects, perhaps 
the most interesting arc two species of 
tsetse fly (Glossi1w), a genus now wholly 
absent from the ~cw \\'oriel, hut well 
known in Africa, where certain species 
carry disease-producing Protozoa. Sleep
ing sickness in man results from the bite 
of tsetse flies infected with a certain 
trypanosomc. Whether the :\Jiocene 
species of Glossina carried any organisms 
producing disease we cannot now deter
mine, but it is not unlikely. Professor 
H . F. Osborn had written concerning 
the probable reasons for the extinction 
of so man>· of tbe large American mam
mals, and had ci ted the tst·tse fir dis
eases in illustration of possible causes. 
By a curious coincidence, the tsetse fly 
was discovered at Florissant shortly 
after the publication of these suggestions, 
affording such measure of confirmation 
as could in the nature of the case be 
expected. The second species of rossil 
Glossina, found later, was named G. 
osbomi in commemoration of this coin
cidence. 

Florissant is famous for its fossil 
flowers, and equally for the flower-,·isit
ing insects, bees and butterflies. AH th(} 
N"ew 'York! fossil butterflies are from 
Florissant, and some of them show the 
bands or spots upon the ";ngs wry 
perfectly. Tbe finest of all was obtained 
by Scudder, and is in the 1\I uscum of 
Comparatin Zoi:ilog~· at HaiT:ml l'ni
Yersit,\-. A ver~· good one, lacking the 

lower wings, was found by l\lrs. Cocker
ell. ~Ioths, for some reason not ex
plained, arc extrcmclr scarce, and usu
allr poorly presen·ed. A \'Cry good 
caterpillar has been found. B ec· d cs 
arc \'cry abundant, and including tho!>e 
la tcly published by Professor \Yicklw 111, 

now number fi,·c h1mdred and fiftrrn. 
To these will be acldPd thirt>·-nine 
species of Elatcrid~. which Professor 
'Yickham has described in manuscript. 
While the beetle famm sho,,·s much in 
common with that of today, the absence 
of certain groups is no less remarkable 
than the great abundance of others, 
especially of tbe wec,·ils. 

The plants, better than the insects, 
indicate a milder climate than exists in 
Colorado today, and especially a moister 
one. There were no palms, but great 
rcd,,·oods mingled with figs, magnolias, 
Ai/ant/ms, Sapindus, elm, beech, walnut, 
chestnut, incense cedar, maples, pop
lars, pines, and oaks; a mixed forest con
sisting of elements whicb cannot be found 
together in any one place today. !\earl~· 
all the plants arc YC'ry closely allied to 
living ones, in some cases so closely, that 
but for the interval of time we might 
well regard them as mere varieties. ScY
cral specie's a re said to belong to the 

· famil~' Protcacere, and although this ref
erence has been <lisputcd, it appears 
to be correct. Certainly they are quite 
unlike any components or the present 
Korth American Aora, while some of 
them, at least, are extraordinarily like 
certain proteaceous species. 

On one occasion I led my wife up to 
some young plants of Grei·i/lea robuslct in 
a grce11house, and asked without any 
e;\1)lanation, "\\'here have you seen 
that?" The reply came instantly : "In 
tlie shale." She did not know why I 
asked, nor what the plants were; the 
impression made by the cut of the le:n-cs 
was naiYc and immediat e. The fossil 
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plants li;n·ing the cut of Grevillca nrc 
currently rC'forrecl to Lo111atia, but they 
ruight ns well be placed in the former 
genus. This case is of unusual interest 
because the Protcncere arc today south
ern plants, ~caltt•red through the coun
tries of the soutlwrn hemisphere, where 
the.'· lead nnturnli:. ts to imagine land 
hridges ncross whid1 the.'' might haYe 
come. Proof that they once abounded 
in the north tt•111 1wratc zone puts nn 
entirely m·w l'i1cc 011 tht•sC' speculations. 

Among tlw sn1allrr plants at Florisi,ant 
arc r OS<.'S, including n well-presen·ed rosr
bud, ferns, grns:>t·l>, and C\·en fungi and 
mo;;s<:s. .\ frniting 111oss which we fo1111d 
\\·as transmitted to :\! rs. :\. L. Britton, 
ancl is now at the :\cw York Botanical 
Garden. ,\ s111nll li\'erwort, also sent 
to the .:\(·w York Botanical Garden, s till 
awaits description. 

The wt•ak poin t in the F lorissant col
lection, so far, lies in the inndequntc 
representation of organisms other than 
plants and insects. Scudder d<'ScribC'cl 

man> spidt•J'S, hut th<·y were most!.\· 
poor!,,· pres<·n ·C'<l. Other spiders :in· 
now in the hands of Dr. .\lexander 
P etrunkcvif('h for d escription. .\ single 
millipC'dc wns puhl i ~hrcl hy thC' writer, 

m1tl aspecime11 was hmidt•d to :\ Ir. IL \\'. 
l\l incr of the American :\f11sc11 m for 
d<•scription, but has not yd bt•c·n pub
fo,hcd. Xo centipedes ha\'C been round, 
nnd it is extraordinary that a single 
ostrncod represents the C'mstac<•a. The 
mollusks number seYen, two onl~· heing 
land snails. There are It'll flsht•s, in
clncling an extinct genus of especial 
intt•rcs t. '1\,·o birds h;wc hccn cle
scrilwd, and another is in the possession 
of Dr .. r. 8. C11 tler of Den\'C'I' Cni,•ersit~·, 

nnd wi ll shortly be made known. 1"cath
c1-s arc• quite common. 

The onl,\· trace of Florissant man11nab, 
as ,\'l't, consists of some minut e and frag
mcntal'.\' teeth. :\o reptile or amphibian 
has been sec·n, al though wt• lrn' c an 
ohjec·t which ma~· possihl~· he a turt le's 
fiat tt•necl egg. .\ genernl summ;H.V of the 
fo11nn was published in the .1 l 111rriran 
./011r1wl of Seir111:c, J!)Ja, (p. ms), bu t 
rather m1111ero11s add it ions have since 
hct'n maclc, and about sixt,\' species of 
inseets (clcscribcd b,,. \\'ickham and the 
\\Titt•r), and Se\'ernl plants (described 
b,\' K nowlton) await publication. A 
su111111ary of the flora was gin•n in B11lll'
l i11 .timer .• ll us. Xal. Jli.~t. , Yol. XXI\', 
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