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GENERA AND SPECIES AYD THEIR RELATION TO GEOLOGY AND ECOLOGY. '

Onoe in a2 while 1 meet peonls who zek me sarcastically 1if I got my
{deas about species and genera from ravelatlon or some other source not

aveilsble to the common crowd. The covert insinuntisn is, of course,
that my in formati-n is inaccurate and inadequate or that speoiea and
genera are matters of individual opinion., Thie ides I combat. The 1dea
of speaies and genersz comes only from close ohservatlon of nature 1nug
wide range of localitics coupled with deep ptudy. The close cumpsrisén
and analysis involved in classifying the masses of ebuserved detall tax
the keenest minde, even those with a naturally good eense of relationship.
¥en sre oftékzﬁho foolgBh}Yy =zay that all species and genera intergrade.
Davpnpori, who was for gome years the lesding fern speclalist, oncs
statéd that you could find intergrades in all the ferne, He must hnve
known that Bhis stetement wae untrue. Thdpniy reagon I hsve for insisting
on my opinion in thiz matter, 1s that I heve spent two generations (mored
than sixty years) in fleld study of plants, I have collested more
speaimens then any man living, and I say without misgivinge that as a
rule plants do not intergrade. There arse no few genera that are in a
state of flux, such as Aetragalus, Corcopsis, Carex, and neerly all
oultivated plante. If you go out into the woods you will never have
eny difficulty in recognizing the wild ecrab apple, Pyrus Americsna, or
the service berry, or the black raapberry, o¥ the devil grass, or the
wild cats (Avena). ¥ou will, However, not elways find it easy to tell
a wild pMm from = wild cherry, =nd your mind will be confused by the
varicus names fov the wild aprlcots, Prunus minu*irlnrz. Andersoni,
fascisulata, etc., which go under several geuerle names,
The thecry that plante huve become g8 they are by infinitssfimal
gradation is a myth, entirely unsuppnrted by the evidsnse. However, 1t
iz a manifest fret that geneve and specles sre relatively distinet as
they grow in nature,

The fact that no two botanlsta are 1ikely to sgree in all reaspecis
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in the limitation of species has been the exeuse Tor moest of the riot

in the making of ner names. That capeble botanista differ 1In alnor
details ie one thing; thet they should differ in essentials 18 gquite
another thing. The recent sruptlion of followers of Nuttall and tas
Gontinents1l botanists of Burope in splitting up genera on trivial ground
will lend into botanical chaogyif followed. That plants as a whols do
not intervgrede, and thet certaln exceptlonal genera and cpeclss may sre
two very different things.

I gasume thst 1t 1¢ generally accepted that the developuent of epecéd
snd genera fron others closely related to them ie a fact and that tis
devalopment 1z due to eanviroarental condltlons. If there sre amy left
who stil1l oling to the spscial creatlon theory, they are psopnle with
whom I canudt nrgue. I used to be one of them myself, but since ihder
undentaking brreeding esperimente with plants, I hyve had no patience
with the areationista. I? envirommental conditions cause dilferentiatiox
it fodlows as ¢ corallsry thet tHestmfenaity of these conditvions will
govern the rate of change,snd the uniformity of conditions will eliminate
change. MNow 1t is deﬁni&ly%st.ablishad by geddogical history as written
in the rocks % at conditlions on the Earth, except for slight progrecsive
aridity, have been normelly sbout as at present for ahout 100,000 yeors,
and that #he flora hes remeined obout the same under hesrly Aidentieal
conditions. Poesibly at that remote times nr‘bafurc,glacial phenomensa
czused migratlons, znd the spa'-“clel condlitions resulting oaused considerab
chenge 1.n' the flore, but the chief areas of dirf?mnziatioxx were arid
ones such oe the linvajo Baein, the Desth Velley-Carson Deésert sres, the
Imperial Valley, asnd the Arigonas bordsr reglon. The lavejo Bagln region
I have described in Contribution 6 as the desent area €ast of the Tamatch
pleteau and south of the Uints Mountains.

It i= evident that no two plapte sre alike; there is alwaye a limited
variation from gemerstion to generation, but there is no valid evidence

that specific and generic verlistion is going on todsy except in isolated
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oooes, Te ecreat changes whioh heve been mode in [lorns in the peet
hove been due to atrans of vegetebles conditions foraing planta o adjust
themeelves to sdverse oonditions.(Bee Gont.l12) BGtress 1n enuped by
aridity, nlkalinity, elewstlon, and exposure. It in nesumed that there
hoe been s great reduction of carbon dioxide in the ntmospnere, and other
#inilar gaseous changes, but,in the omnture of thicgs, Lhess things go
tos far baok to be conmidered here. That there has been o grsdual
inerenge in aridity, and therefore s change from ncid 011 Lo an alkaline
one in many placee is evident.

Thaoriata willl nssmme that the increasing aridity 18 duse to the
elevation of land arean in the grent west. This, however, owﬁ not
azconnt for the planisl periods, but may be due to the precescion of the
emuinoxes, 1 inociine to the opinjon that. n ohenge in the Japan current
12 pore 1inbla to ba & main ceuse, for tr;o reason that conditicne ef
aridity prevail on the ilaslands off the a;ust. of Californis, Juet as they
do in the interior. This would not ocour if aridity was due to elevation
of 1and masses. Doubtless all these ocamuscs have hsd their effect oo our
flora, howaver.

The seguence of animsl 1ife siows unmistakablg change in the diminutior
in the elze of elephante, bear, wolf, wild ox, an! camel. I sz inclined
to think thet these animale were contemporary with the flora of todsy,for
W&m weatern glanks of the sz,lmu of southern California
show subreriel wash to the depth of at least 400 to 610 feet with ho
peroeptible ohenge In character from todsy, while the foseils mentioned
I%e far ahove the bottom of this washi in the Bree piie. We,of courss,
do not really imow whet omused the extinotlon of these animels, But 1t
Sedma probable thei it wae due to the grodual drying out of the vegeiatén
axd the consequent death of the forests. The pleistoceae foszil planis
of the westarn side of the Mchave desert arae manifestly Populus Fremontli
and Weshingtonla filifera, whioh now are very scarce in that reglon.

Now mesuming that the vegetation of todsy is practically that of

manw thanaande Af wenne non 44 1n wanannahle to exnect a ocertain fixigy
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in species and genera die to the long-continued uniformity of olilntl.
Here and there we are to egpect translvional atates. Ve ebould expeect
to f£ind %he most new species among annuals, and on the arid plateaus,
gagh aa the Columbia Basin, the Carson Sink (which term I use to include
the waols of ths western Great Basin as far soutn zs Owen's valley), the
Meheve and Imperial Velley region, and the Nsvajo and Green River bakdas.
Thie 18 what »s find., There sre certaln new gensra also in thease resiuns.
but whelher these sre reslly new or left-overs from more anclsnt floras
we do not know. Heolsstocleis, Hermidium, ¥uilla, Kelloggils, Clarkia,
Spraguec, Onlyptridium, Parryells, COpossosoma, Winipplea, Fendlera, ete.
are genara in point,

A few yenrs ngo Bailey Willle of Stanford omme out with his much-
tooted "Age snd Area" theory, a theory alreedy known and exploited by
Gray &nd Bo;kar and others when he wae in knee pants. The assumption
that the egge of a specied 1s determined by the wiJ.neat of its
distritution geographically Willis had to modify so mich to sceount for
ecological facts in eech cmse that at leat the theory beceme so attermated
ag slomost to venish.

Sometimes,4ee,, foulty historieal botany leads to mistakse in
Judgment. OC21ifornia 1s the locus for ihe development of thece peculiar
vegetable forms known as Madia, Hemisonia, snd Hemizonella. Gray,
following the normal and propsr course in describing speclies in these
sonera, assumed their ddstinctnsss from otuer genera because, ae he &
asgumed, they were the product of local conditions. IHe erscted the
gonus Hemizonellsz, but later collectione show that thio genmas is a form
of idelsmpodium, a widely distributed Mexlcan genus., This fect reveals
that we mist consider the lexican flors in working out the genesis of
California forms, snd must recognize ths more anclent connectlon of the
Gelifernis flors with thst of ¥exicg. Such s compardtive study hsa
hardly yet begun.

Tt 18 avident that to met a correct opinion of the specific éharacter
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of amy genus or specisc we must condider not only 1ts geologieal history
(something of which we now &now 1ittle) but also its environmental
aonditicna, namely its reac;ion to nest, light, exposure, and soil. N8
one is Justified in pronouncing judgment, on these things witnout exsat
informetion e8 to the resctions observable in the fleld under actual
growth conditione. Arpuing from anelogy based on & plant's relationship
in the family ir very risky, For Dicorla will not necesearily react to
the frosts and drought of fsl1l es Ambrosis snd Franseria do , its nearest
asongeners. Oxytropie nothoxye 1a niot necesparlly poisonous becsuse 0, L
Flamberti is. Not 1e it ceriain that the Astragali will not be poiscnous
because they halong to a different genus; in rfact, we know that several
speclea are poldonous. So I say that the field botenist 412 the court of
1ast eppesl in determining the validity of a genue cr species, and not
the oloset botznist. This ia why I have so consistently snd continually
oritleised the conclusione ns to speciflic and generic identity of plants
=& proposed by the Brittonlens. The generic or specifia charsacter of a
plsot 18 s matter of direot and honest obeervation free from theory. The
suoreme %est of the worth of a botenieal text-book is its practical
ugefulness in the fleld. And yet I realize that no book will be eatirely
eatiefactory, for no one botanist ean know all the reactions of genera
and species in the fleld covered by nls book.

All through botanieal bistory each would~be systematist thlaks he has
found some g@bscure shsracter (@Lsoure to others, at least) on which to
rest his provosed apecies. Onee 1n & while a real charactsr is found.

It pppesrs alno thet different families vary ln the sigaiflcance of
seeniingly trivial cherscters. Euphorble, For example, hee specles that
diftfer only in the wrinkles scd engles of the seeda, whils the size of the
glends e of little importance. And jet the glends are conspleuous. Gray
thought he had dlecoversd o go0d character in the relative devebopmsnt of
the papnue of ray and dlsk in Towneendia, but this falls down. Blzze,

following Gray,tried to %eep un the factitione genera Tncelta Vﬂ'lrtrfa
¥ tl
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and Verbesina, but with poor success. Jepgon thought he had dise

a eimilar charscter in Yhe halrs of Celochortus, bubt this meoms to

dowa, Fernald tried to Yoose specices of Antennarla on the tipe of the =
fnvolucral sezlee but failled. Forhspe the most remarkeble of all wae f
Wateon's discovery of ths mariiags on She oniona' bulb coats, which -?
provaed most valuable in diagaosls snd #hich 1 have figured in each

known apeciss. (Comt.10) Another vsluable additional charscter, not as
waluable or striking aa Hatsanﬂi but o real character, wee the method
of root propsgation, which I discovered and brought out ia my monograph. -

(Cont.10:84) T 4riled in my work on Astragalus tc base relationship on
the curving of the ventral suture, and hdd to glve it ap, but found &

! most valuable charactsr in gusgraphlesl proximity.
L 411 this amreful and consclentious rasearch 18 bLringing ua nearer to
5 a proper eoasestisn of relstionshin. The greet activity of Germen
botanlsts ia gsnetlcs ultimately led to the adoption of the penetie
gystem by Englsr and Pranil in their PPlanzenfanilien end the claesificati
of femilies and genera in the natural order of relatlonshlp, ss
f understcod today, The 1den of genus ie of grest sntiquity, belng conmem
even befors Linnaens, but only resl students hrve discerred femily
relations. The arrangsment of plants in families (completed mugtly in
the latter part of the 19th century) wes s great sdvence in syntemetic
botany.

!he_not*llurupting and paraigigz::;endonuy ie thet of failling to note
the family relationships of exceptional casss, or freaks. The grest

herbaris are faet becoming the receptecles of botanleal fresks, vegeteble

foras never found but ones, on which msay epeciee have been imuroperly
founded. 'Vatson's Astragalua grallator and my Astrsgalue hyalimus are
cases in point.
A, I heve pointed out in my Contsibutlona from 1894-1934 (63 12:85;
13:77; 16:49) 1t 1a the poinary suspoae of Systematic ™ERAY to organige
“hRe.wagb mgferial into an outline simple enough #¢ the miad o grasp.
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dth Therefors it is eesentlal that the genera be ra few an punatbib,v
;hnt pecullarities of specles due to zpecinl siroumetances he-ronuﬂiﬁu 4
to varietles. Fersonel ambition to have one's nsme ntitached to & @
has ao plage in the work of g true asclentist. ¥e do not have to.a :
advertise curselves: our cepeblllities will show in the gquality of our b
Work.
Syatematie Sotany has been eyolved elmosi entlrely slnce I began
systematic work,but I do not know s ©slngle university that does much
more than make & bluff st tesching resl systematic betnny, and none of
thow does anything but slop alony in ecology. If there le one tescher
that knows anythlng about 1ife zones {See Tillow Femily & Oont.10:1;13:52)
I have not met him., The beut they ean d€o 1s 6o copy Merrism's
antiguated system. Vhe: ?h;Di's come along end s@sume to teach me
systemetic bamana; men whose education has been nearly all in morphology,
I got the colie. In the enrly days sycienctic botenists were dominated
by the physiologists, but now systenatiste pey 1ittle hsed to the theories
of physiologists. Certainly there should be no effort to force upon all -
botanists the half-balked conclusions of a few in-door, lohoratory bot ﬁ-
by an appeal to authority or by monopollzlng newspaper and magszine '£
3

publicity. The wexed qussiions of spacles must de =2o0lved by potilent

e

field study. U5 theorizing can tske the place of actual ecologieanl

knowledge.
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o Onoe in a while I meet people who ask me sarcastically if I got my ideas

about anscies and genera from Revelation, or sume other source not available

tu. m mm u;t;fq,. The czﬂrtﬁ_igsim:'}ntin-. iu of courjs ' my
~ !information /e : Féto- that Foics and genera are matters of indi-
vidual opinion,. This ddea T combat. WTM T LTI
e o . e i g com”%rmoﬁl 86 -l
< observation of mtu.re;:wiccenhéq#d e t.u ‘en are cf‘f‘{é'ﬁ"ré‘f}'ﬁ“‘& o

‘Ie kngwy thatthis atatement was untrue M 1
tL.mdﬁs

—

Ser y,g“ the leadinj fern snecialiat,nnce stated that you could find i-ﬂ.er— |
“”"IP in all the

_.!5 & -t.ta of flux, such ss Astragalus, OCoreopsis, Carex, and nearly all cultiva-

' . If vcm go out into the woods you will never

have any difficulty in recognizing the wild crab apple Pyrus Americana, or

q the service betry, or the black ras:aberry or the denl grass, or the wild
A g e

;!'4&-:
o oats (Avenal. You will however f—i-’t-'—ﬁ-ifrf‘i'!!ﬂ‘l't’y_ Iwaye tellimg-a wild plim

from a wild cherry, and your mind will be confused by the various nares for

PY ,
the wild apricots, Prunus -ninut:flom, Ar‘dn“som. faseiecu ata, ete. which go
ol -

Ilm-‘ler aei'ernl zeneri: names. glents have become as they are by infi’:itessi- ]

——
|mal gradation is a8 myth, entirely unsupported by the evidence

ot genera |
a:;qj gpecies a;‘e r:latively distinct a8 they grow in natu“e is a _manifest Taet')

P~ AL A
7 ¢ fact that no two botanists are likely to &

agree in all respecte In the limitation of Epecies has been the

€xcuse for
most of the riot in the making of new names

« That capable botanis te differ |a
: : i |
., 1n minor details ie one thing)that thet they,differ in esgentials ic guite P

|
jenother thing. The recent eruption of followexnd/of ¥

ttall
| snd the ’fcntin@‘t.p‘ botainsts of Pureope in ,q_"ﬁ-f-:rr ng up genera on trivial
rounds will lead_pe® into botanical chaos if @& follo fém That plangs as
a whole do not intergrade, nnd that nertain excentional "ﬂm c’m:i gpecies
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T assume that it is generally s.,x‘epf.ed f‘iat the dAzelopment of species

.

k “-/P(-mvl genera from others closely related to them is a fuct and that this devel-

v opment ie due to environmental conditions. If there afe any left who still
| " " Ket T 11 "
£ eling to the special creation theory fhey are people with whom I cannot ar- |

E'.ﬁue.l*_t follows as a corollary that if envirommental conditions c-uze differe

< tiationfhﬂn the intensity of these conditions will govern the rate of clmr.-gr:E

and the uniformity of conditions will eliminate change. Yow it is d Tinitely

established gy geologica v f:mtﬁn in the mc.kﬂ-;j‘t cenditions on
the ‘!’.arthhﬁn—ve B nen?a‘o_gut Jeﬁpnt%m t 700,000 years, and
/

that the flora has remsined about the same 1:r,rtvr4i:lnnt1‘cﬂl conditions.

hiis

Pos-

sibly h&f% that time or %‘-M*‘Mf-——i—%— glacisl phenomena caunged
¥ A

migrat*lona. and the special conditions resulting caunsed considerable change

in the flora, dbut the chief arcas of differentiation were arid ones such as

the Npyajo Basin, the Jeath Val ey-Coreon Desart area, the Imperial valley,

s
re in regio; ve de d
andgh the Arizoma border region. The Navaj%ﬂem.. region I have descrgbed in

—
: Ccntri‘but.io‘rj as the desert area eaet of the Wasateh plateau and sef
of the U\inta Mountains. 5? js eyident that no two plants are alike; ghere
A >

o is always a limited variation from generation to generatior, but there is

no valid evidence that spgeific and generie variqtion is going on todegay

except in isolated olses. The great changes wlhic" have been made in floras il
: in the past have oeen due to stress of vegetative conditjons foreing )!plantn
Lot 2
4otog to adjust themselves to adverse conditions. Stress is caused by aridity
alkalinity, elevation and exposure. it is assumed that there has been a great

v reduction of carbon dioxide in the atmosphere, and other similar gaseous chan

ges, but in the nature of things these things go too far back to be consideret
here,That there has been a gradual increase in aridity, a:d therefore a chang(
- ©

from acid soil to am alkaline one in many places is evident/ g 1
¥ 1neerists Wlll assume That Ine incressing arldity is due to the elevation

of land areas in the great west.. This however could not aceount for the gla-
cial periods, ud—-vh&'g-_may be due to the precession of the equinoxes. But I
- ineline to the opinion thgt a change }n the Japan current is more liable to
be a main cause, for ghe reason tmd\‘fﬂridity conditions prevail on the islands
off the coast of California, just as t.ﬁeyﬂ.do in the interior. This would not

ocecur if aridity was due to elevation of land masses. Doubtless all these
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animal life shows unmistakable change in the diminufition of peTephants Hf
wize-and in their actual extinction along with the saber toothed tiger, cave

< bear, dire wolf, mmt wild ox, and camel. I am inclined to think that these
lninnls.wore contemporary with the flora of today, for the reason that the
western flanks of the Sierras of southern California showr subaerial wash to
the depth of &1 least 400 to 600 feei imxd=mmkit with no perceptible change in
character from today, while the féssils mentioned lie far above the bottom of
this wash in the Brea pits. We of course do notr really know what caused the
extinetion of these animals, but it seems il é that it was due to
the gradual drying out of the vegetation and the consequent degth of the for-
ests. The pleistocene fossil plants of the western side of the Mohave desert
are manifestly Populus Fremonti and Washingtonia filifera, whieh now are very
scarce in that region.

Now assuming that the vegetation of today is practically that of manyp thou
ands df years ago, iyy it is reasonable to expect a certain fixity in species
and genera due to the long-continued uniformity of climate. Here and there
we are to expect transitional atates. We should expect to find the most new
species among annuals, and on the arid plateaus such as the Columbia Basin,
the Carson Sin.k(wh.ich term I use to include the whole of the western Great Bag
Bagin as far aou.th as Owen's vallejﬂ, the Lohave and Imperial walley region,
and the Yavojo and Green River basins. This is what we find. There are certair

. new genera alseo in these regions, but whéthere these are really new or left=

overs from more ancient flhras we do not Imow. Heclastocleis, Hermidium, Muill
Kelloggia, Clahkia, Spraguea, Calyptridium, Tarryelm. Crossosoma, Whipplea,.

A fow yeears afo Redrey Willis of Stanford came cut with

Fendlera. stic / .
1is much tooted “Age anc Area" theory. A theory already known and exploited b

Gray ‘and Hooker, and others wmhen he was in ﬁ;r:cc— panys, The essumption $tha

hatgihe age of a specles is determined by the wideness of ite distri -bution
E
u‘ geographically Willis hed to modify so much tc acesunt for ecological

ce in each c:‘.;e\‘a"ok thaet at lest the theory beceme s0 ayienunted as ,ﬁ-alw

) L“r. A

mostl vanich i T o

' | A thtE b tmpry YRty . 0 TECU tHET men-are-everyuhéte
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' Heen- hicstorical bogany ie ef= o
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Hia:. fault, California is the locus for the development of thf;e peculiar
vegetable forms known as Madia, Hemizonia, and bemizonella. Cra;,-)fc‘.l-;v.ins

the normal and proper course in deeribing species in these genera, assumed
their distinctness from cther genere 'L(CFJU{E)EE.% he agsumed,they were the prod=—
uct &6 local conditions, emc-Mke erectec the genus Hemizonella, but later col-
lections shov thet this genus is a form of tela.-npodiu:n, a widely distributed
Mexizan genus, This fact reve"a;t that we must consider the L.cmca.n flora in
v.'orlf:ina out the genesis of Californien forms, s.naz:nust recognize thp more an-

cdent cunnectwn of the Californie flora. with that of Mexico. & comparison

It is evident ;tr

that to get a eorrect opinion of the specific character of any genus or specile
we mstWh geologiocal history (samething that new we' know
little ﬂ’, Mﬁn rormental cdnditions, namely its
reaction to heat, light, exposure and so.’t‘.l, or as we oall thmJecnlociul con=-
ditions. No one is jJustified bo prmounn%?judgment on these things without
exact information as to the reactions obe;embla in thg ield under actual
growth conditions. Arguing from analogy because ;1"&2';4 relationship in the
family is very risky, and no confidence can be placed in such coneclusions.
“Fe-te-mo—wign—tihnd Dicoria ;11‘;1ﬁ;;1u?5 the fron%a o?nfail as Ambrosia and
Franseria do, ite nearest congeners. %M—ﬂi* Oxytropis nothoxys
rtatwenaily
is, poisonous 'because 0. bamberti is. Nor is it nny—aém that the Astragali
will not be poisonous.,because they belong to a different genus; for we know
that several species are poisonous. So I say that the field botanist is the
court of last appeal in determining the wvalidity of a genus or species, and
not the eloset botanist. This is why I have se consistently and continually
eritiecised the conelusions as to specific and generic identity of plants as
proposed by the Brittonians. -i‘—' generie or specific character of a plant is
a matter of direct and honest ebserwvation free from theory. The supreme test
of the worth of a botanical textbook is its pmcﬁcal usefulness in the ﬂ\ld
.O{ti;‘;;nk written by anybody will be entirely satisfactory, for ne one bot-aniut
ecan know al the reactions of genera and species in Phe field covered by ‘his

e
bpok.,
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Meadea £ W asere (bescne hasects ﬂﬂccwe/@“
othens, 2 W/m ke 5 aeek zﬁoW 0 ;
4 il il Whananlin & ,,,%A‘M, s

trivial Bhlmoterg\gel)hor‘bie fof example has species that differ -nzjr in th;
is o fuil wa=

wrinkles and angles of the seeds, while the size of the glsnds xxm worth-Llitt

,Pﬂth %ﬁhﬁ g_lnnds are conspicuous. R — 7 Q{ “' w'w
01:‘1 cl‘a*a%fcr in ~af “I

}Gra' thought he had discovered a

he pappus of ray and disk in Tmrn”wdia)but thie. falls rmm\ ﬂh-n Ela.ke f‘ol—

Encelia, Viguieris, and

lowing Gray_’ trieg to keep up the factitious genera
J?erheainaj A{dﬂwith poor euccess, 6?93
= epson thought he had dis covered a s*m"a:

character in the haire | of Calocl‘orw‘ , but this seeme to break dovn,

r[{j:mld tried to base species of Antennaria on tha,{znvolucnl fﬁt&a—uﬂér
e AR e
rPerhapE the most remar- 1

failed.
kable cf t.rﬂ&e wee Watson's diescovery of the markings on the onions& bulb
nedraet valuallt iu Keaeiracie T~
other valuable acditional

|ooa_ts’\amch 1 have figured in each kfiown Species,
,lcr"a"ractel, not 25 valuable or etriking as wetson's but a resl character, was
Mthe method of root proyabation,. vf"icl' I discovered and t*au"ﬂt cut in my

V(S Sul PUN 77T L1ioq in my work on Aetregalus to base relationship on the ourving

1monmzranh
of the ventral suture, and had to give it up, but found a most valuable char-
|

___ acter in geographical proximity. QBlhzlle] Cartfl god CocvecerTimies Ag-
S T e __i_cht '

I of German botanists ~emefion nitimmisl» Jed to tle adoption of the genetile

I

| system by Eagler and Prantl in their FPrlamsenfamille d the elapsifiecation
of [an illEf gnd geaneras in the tural order of =zeé _‘,:;i'.*--,.i:' ip. 25 wderstood to
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e

e great herberia are fast becominiithe
£
freake, vegef.m_le forms never found but ongke, on

Te€ceptacles of botanical

whicy many spcies have been fmproperly founded. Watson's A.;L:ag,alus grallator

and @y Aatra.galua b_'_.ralmu.s are ceses in Lailijt

—- % .’i) feare JEPU <I1TBY
. _m:sa-‘;o r1s u»; 4?) ?”“*f ‘j‘f‘M

W/Qﬁ‘ =
e f,ﬁmm«@ WW;&M,&,&M
’ @WW#MWWWMQ*&W

M -y -
|'l / 4o not aave to ar‘wrtinq ﬂxr capabiiit 195.%&{ sn.uvf e
L — T TR %Saveemnc

'oeen evolved alnost entirely since | began bysmmnt.ic work, but 1 do notmw |'

"nh

otany nae iz :

know a single universiiy that .0es .uca wGTe Laan make & bluff at teachig re=l

systemaiic autan,. aad none uf %.uea addla: aytaing out sluy aiiNg i 8ChLlgy. ir

there is cne t‘m. ¥nows anything aboui Llife aone: AT have not riet 2im.Che best
g,llr f\\l"'* m"[ T, 181 - ) 7
gy RVl 2K 5 woner 2. Ds |
they can 4o in to copy erriam’s antiquat grstem. 3 - !

F \j,‘f came along and assure to teach me systematic botany, men whose educaticn hse ‘

been nearly all aiaxg in morphology, I get the cﬂlﬂ :«..of., ¥
4,,7«,&;.,,,&.,& ek
Cw&:«? M e no W f.-’a 54»“

mf@%
&W»{Mm
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G b Cuon 1; Sye smatic Eotany. ‘_M\\ ,\l

X think it is time amat a clear cut distinection should be made in the posi-
,t*on of the werious critics of certain phaaeaﬁ of Amer'ican botany. There are
two schoole, the coneervative, and the so-called modern g, which is nothing but
the discarded continental Europaean sjetem, agénst which the Bew botanistis
heve always cuntended end against \'.hci Gt:;fe‘?k;gel.mn. Boott, Eaton, Dav-
enport, and & host of botaniste like Vase,_.,m built up American bota-

Wm—% Nuttall wee was the chiefl exponent of the Eure paeﬁl ‘F"

w;wt

Anericdn ‘botviste WETeE m such :na,]o;n%) du;mg Gray b time that the Euro-
pasan mt simply swa.rnpec. Then at a

death Bntto?., msim..a..;g;ﬂm oily
way tke homoeopathic augteation to print & c}:eck list of eastern plants for
convenience's sake, and got the blank éndoseement of the A.A.5. When his ks
1i8t came out it proved to be a new botanicel system, claiming the indorse-
ment of the A.A.S5, which it never bad. This was the beginning of the so-cal-
led Americen cocde. All sorte of sugar-coating wes u-sed to make this sy;:tem
:9 down , the mainflone for some years was the lie that it was based- on
deep and original study, which lic I have taken cccasion to expose several
times., There ie no denying that everyone has a right to publish what he likes
and make as great a?i ‘{iﬁésfs\ of himeelf as he cares to do, and the same right
to oritigise this work belongs to every othe: person. What most botaniets
object to is the sailing undu felee colors which has been the rule in the 3w
Brittonian sgsten of botany.m a great advanee in systematie betmny, and
whieh was eempleted mostly in the latter part ef the past eentury.

‘he idea of genus is ef great antiquity, and that &€ speeies is nearly as eold

¥rom very early times men have had an idea of generie differenees in the givi
ving of generie names, but enly students have diseerned family relations..

It has eome te pass that a speeies is eonsidered distinet if it has any ene
eharastier that is permanent and different frem others, but to find such disti
t¢inotions in species iz the difficult thing nowadays, where in fact they do
not exiet. We who are searching after the real facts of nature are all regardur



Just what was Nuttall's eonception of speeles and genus the botanists of teda
de net new, but it is te be assumed that ke follewed ethers ef his day in
assuming that God made all specles amd genera, a deetrine handed dewn frem th
the Catholie eshursh, 'bt}_t. the Tast is that ke was a hepeless splitter, and see
geemed to have me idea eof the effeet of eeologieal eonditions en spesies and

1
genera, doubtles

the men of his day aeeepted as a faet the interferenee of G
t there were many wae wanted te knew wiy and hew fle a14d it,
ed te try te find eutl., even in the faee of the dietum that

Waat Ged kas deme is past findimg out. and that it was impious te try. The ge
- gener ' idka of God has been that He 18 infinite in all khis attributes and

\

must all tmings well. When the Linnaean systen eame out it was gem-
\

'. erally lasedpted as a great humsn aeievement, Nuttall's Benera in the prefaee
a flatulent referenee te 1it, and Miehaux's Hlera of Nerth Ameriea dees th
¢ same thing., all written in Jatdnspite of all this men generally kept at
a study ef plant lafe te fimnd the order ef ereation, Jussieu prepesed a syste
and bentham and Heeker in their Genera Plantarum preposed am erder of ereatie
that was meeepted by Gray and genrally fellewed, pittimg the highest plants [
first and the lewest last a;(i the Pelygonaseae and ether apetalous families
far dewn in the seale of relatienship and entirely out ef plase ina natural e
erder., In my early days the Germans eame outl with a system eof relatiemnship
that has replaced thatf ef Gray and ethers. but with Yexeeptiens. The arrang
1aut of plants in families was a great advanee in systematie betmny, and
whieh was eempleted mostly in the latter part ef the past eentury.

The idea of genus is ef great antiquity, and that 4f speeies is nearly as eld

¥rom very early times men have had an idea of generie differences in the givi
ving ef generie names, but enly students have diseerned family relations..

It has eeme te pass that a speeles is eonsidered distinet if it has any one
eharacter that is permanent and different frem others, but to find such disti
tinotions in species iz the difficult thing nowadays, where in fact they do

not exist. We who are searching after the real facts of nature are all regardi/

b



a8 inflddels and hopelessly biased by ungodly motives by the religious rolks
who "Know the truth"™ through revelation, though they assume as facts things
assumed and not proved. I feel lkie commending FEreasted's remerk in The Dawn
of Cénscience" where he says "Llke most lads among my boyhood assdciatesI :'ea
learned the Ten uuM@cnta. 1 was taught to reverence them because I was &
assured that&hny came Jown from thi skies into the hands of losd s, end that
obedience to them was therefore sacredly incumbent ,dpfme «IN later years when
I was much older I began to be troubled by the fact that a eode of morals wil-
which did not forbid lying seemed imperract. Vhere did l??:;:%fthe moThdk yardst
stivk by whiech I diuourcd this shorteoming in the Deoalogue? Then that ex—
penenoj‘\bogan, it was a dark L‘/ for my inherited respecy for the theological
gogma of "Revelatiofi®,
when we 'see the Pactaceae a family wholly ou¥y of harmony with its en-

vironment and manifestly a misfit in nature, and know that cettein characters
in animaled are inherited long after they have ceaxsed to be useful to them
we begin to doubt the wisdom of the Creator and wonder what He had to do in

their oreation. if e is infinite in His knowledge and power.while the eonvi
vietion is forced upon us that the creation of new genera and species is g ha

haphazard thing in the attempts of species to adapt themselves to the conditi
tiobs under which they live.

@igiom people uontim;l to hold .-‘iu the old dogmas of theJ.ews and to mon
gider them the work of inspiratdon, Breasted 's Damn of COnseienoé gives in
detail much of the old Egyptian theology that prevailed thousandp of years be-
fore the time of Christ, showing that the Jews copled much of those beliefs.
in their Bible,, and that their ritual of thé pfiesthood Emcluding cireum-
cisipn was not revealed but copied, as was their beilef in a coming Messiah,.
and in tjeir selection as the chosen people of God. ''he story of Joseph seem
to have been appropriated from the Egyptian., as well as their belief inthe o
one God. and ina pristhood., which lalter has filtered down to the present da
day in th Christian ministry, based on the fables of the New lestament when

the aoctual facts show its developpmwnt from the necessity of leadership.
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- of gettlers im tue United) Btates Tl.e re ‘wag @ great ri= |
-"the nabive planis for intrudl wa'tlpn inteo botanie gardens in
! -'bo’l(aetnra were sent out to explore and égﬂ av%ira‘ble
eultivation there, Tie Indlans had nageg for those whieh they

£

.,6"- that it became nFGRSBB.J.’:f the adoption of some

de 'by the nasie 6T I.J.mre publisked a Genera Plantarm and

in an order baica 'F the musber of stamems and pistils
system whieh prsvjd‘ned. for many years and m& RET e
‘bb‘ﬁgtnta who essayed de oriptionﬁ ‘of speaies, In the la st z ‘|
8 the llanbeela.u asreef i

ent among botainsts to use the mcsa

: :{B\Ba ﬂGhsux who had traveled 19::1;Jr gively in the eastern etaes nublisned;ﬁj

flera of Euerica *x and in 1814 Purﬂ;x,a Torel lgner, zot out another floras i

/ 4n whiek he ineluded plantis qallaetel.ﬁ by lewis and Clark on their ex_neditinn I
. to the mouth of the Columbia as a gtrwem:aent expedition./These were davs

P I_‘ wf the trappers and veyagers,and tﬁic Government began 1o send out expedktions |
E Tor diseovery, and eolonlzatlion, 'l" e first plants collected wre not made by
betanists but by engineers who tutl kX suips of plants gad put thex in :ﬁmﬂé

| tie dry or meld as econditions pern lttcc and whose Taeilities for preservatien

|
N wWaTe very measer.. Thece spegimehs were oty

ie

1 Bubmitied to Tetaniste foX
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Scome pecple are conHitu,tionaLLy adverse to controversy, as though it were a

wicked form of aa%_j.}i-f,y, To me it__ig a“part Jr any critical botanical work. We

6 it what we think if itsdue. we

Bly and pointedly where we find a gross

ny peoyle take personal affront, as though think-
ak\ t—auclicial Sumh psuple

overvalue themselves

*ﬁ&«é&d&u« wab{d L -{g;j&;ﬂcv &t Lz :
Mmfm‘(df” '

: D, .ﬁa‘.{fk,,;(
w"'('f»-cf..r‘. L g 6 .{.‘g £ ./_? A ?}.—" &g, /
f i

% 4

are/ Ve yaTy frequently degérve mo
; in inatitntic‘ma

pupils’z work. ror Aferican

and do not dare

that trend is. ] are to atop dbing for fear
; ;

stepping on

someone's toes we better get out of

ograph we expect
4nd have a Fight to insist on jl?dcial
giving orrl/éha bages of the ju en
\Jz.nitio?f If ¢ person does

It is rfnd today to sic yo

/
no training but herbarium work. /
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ﬂEcently

:h} !ocdann, in which things I
vised, It iz my opiniopd that 148
There ere in all probability £
called epecies are too confluentif
¥ei foo mesger for certeinty in @
thet Amsonia brevifolis and tomentosa

characters given by Woodson do nit hold euts I seen acres mr them and

studied them in the field quite fully.

Jut it i TEe o A
pasHentur wrtentiomrto Jhemm.ogi cal) acccmpmyi‘:*“th: irmsfﬁw
Woodson does not pretend that the maps are his own, but are copied from sourcés
which he considered authentic, and n-e-Wcriticism & not
aiaed but the author of the mape, wh o is perscnally unknown to me.

Any attempt to account for the origin of species geologiwally must as a
tasic fact have accurate information on the geology involved.

I have been an active field géiogist for fifty years and have traveﬁ!éed
most of the regions involved and studed them in deteil, besides being familia /Ay
wi. the explorations and reports of Government geddogists of the 40th!° rar-
allel, the Grand Banon of the Colorado, Wheeler's and Hayden's reports, and
the geology of the Henry mountains. I have a2lso been personally acquainted e+
with the men, Emuone, Dutton, Gilbery,who did most of the work, T say withoul
any reservation that the outlines of the continent in “retacecous times as pub—
lished by Woodson are wrong, no such arease ever existed gbove the ocean in
;hoae times., Later on I will takefﬁigzg_detail this matter,

1t ie natural to want to find the origin of epecies during weological ==

time, but up to the present time there ie too little authentic méterial on

which to work, and in adéition7the pal*eobotsnists who have described most of -
the especies are not cempetent systematists, and their results are mostly :
guesework rather than established fscte. I have had a chance to check up the

work of Enowlton and Ward on certain geologicel formations. Take for €xample
KEnewlton'e work on the Tertiar, flora of the urper Snake region. There are

certain regions er ex*oﬂu*es in wh
ich fine lea%) impressions are to e found,
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i!; Filix Alanson Fam. This genus not having any species appended to it by Adanson
: must stand on the first description of it by others where gpecies were given with%
4 it, This would be of Gilib, Bxerc. 179 where he describes Athyrium filix-foemina.i
. This then becomes the type of Eilix. Lo the contest is between filix and &thryr;g
.'ﬂ'ﬁ to priority and not with Cystopteris. Therefore Laxon's and Underwood's ref=-

erences of Cyatopteris to Filix are unwarrgnted.

s |
| are when mature about an inch long, and ovate, and with the thin coats of the ‘

l iothoscordum strietum. Thes slant has much the same habit as Allium Hysctinum.

the markings of the bulb are about as in AL.Bolandery or hyalinum. The bul‘ba.

onions. At the junction of the base of bulb to the roots, bulblets are produced
outside of the coats and wwieh are sf{gending and sharp-pointed, seweral of them |
to a Bulb;, and white. {

—_———

i Anfirostephium violaceum Torr. This has the same kind of p¥dbagation ae

Nothoscordum, but the bulb coats are thick and very fibrous with many vertical
ribs.

:n Coulter's Flora of Texss he left cut the genera Cooperia, Crinus and Zeph- .

yranthes on page 430. But he put them in the key on page 423.
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" Knowlton figured and described certain penera suchk es Pipulus, Salix, etc. n@® | ;kf

F making numerous species based on those impressions. Now what competent botani-

i8t would dare to identify any species of ¥opulue on the leaves alone, knowin
~ the species as they grow all sround him ? And yet here is &g palfeob_%:;z‘ist f
‘ dhn does not hesitate to name a species from the leaves alone. I seriously

"Abt if he even knew what were ?apulua and what were Salix species. No

field botanist of today could identify certain leaves which I might fu.rnish/

from Poapulus angustifolia and Populus dimorpha and tell even the genus to

which they belong. When a person doee not know the facts on which geologi-
cal papers are based he is inclined to wonder ®Rat the acumen of the botanist
who did the work, but when he knows the facts he inclines to think the man a
gxamdstadex grandstander, and nothing more.‘mow in this cluttﬁ-ed up condi-
tien of puﬂeobotmy where will a man land who iries to find the origin of
species of plants in geological time ? It is a wildgoose chase.

In my work on Astragalus I made a serious effort to get at the origin g

of the genus in geolegical time. I found nothing worth considering prier to f
the Quaternary, glacial period. What will apply to Astragalue will else=apply

. to any other genus—ef-medern plants, in 2ll prebabitity.
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& myt.h entirsly unsupportec by the evidenca. Howeven,

Arest foot thet geners and specles are relativalx distinet as

zrow An nsture,

- fact that no two botanists mre likely to agree in all respects
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e Arizons border region, m '&‘a\‘ra

ontribution 6 as the desert avea east o
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‘which have been made in floras in the past

stress of vegetative conditions forcing plants to adjust
veree conditions.(See Cont,12) Stress is caused by
: elevation, =nd exposure. It 1e sssumed that there

but, in the nature of things, these things go
' 2 That there has been s gradusl

1inoressing aridity is due to Ll n
wﬂ Wweet. This, however, could not

wolf, wild ox, and camel., I am lnalzlnqﬁ '
=re contemporary with the flora of today.
nka of the Blerras of southern Calif 2

e change in gharaaﬁer-mm tj.‘n'aa'y, while the f_bs's'iis men-tionsa“

e far sbove the bottom of this wash in the Brea pits. We,of course,

:\ \_-‘;'.n‘__n't really know whet caused the extinction of these snimale, but It
seems probable that it was due to the grsdual drying out of the veg'etarf@n:
and the consequent death of the forests, The plelstocene fossil plants
of the weatern side of the Mohave desert are manifestly Populus Fremonti
and Washingtonias f11ifera, which now &are very scarce In thst region,

Now aesuning that the vegetation of today 1s practically thst of

many thousands of years ago, 1t is reasonable to exvect = certain Plxdty
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AT {-.ﬁ
»em zmmt.ma uniformity of cnnm» By
, are '-qmmeﬁ tz-annzmm atates. Ie ‘should omatp

ﬁhey wers 'the proﬂuat of loeal conﬂitinns. He ereeteﬁ the

:nfﬁﬁi we must copnsider the ¥exican flora in working out the genesis of
Gelifornia forms, =nd must recognize the more anclent connsctisn of the
Gelifornia flove with that of Mexico. Such s comprrative study Haz
herdly yet begun,

It 1e avident that to gel s correct opinion of the dpscific sharsoiep
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scovered a good cheracter in the relative develo 'ihe:nﬁ.. -

Tey ond disk in Townsendia, but this fglls down, Blake,

S N e
& 8ray, trisd to keep up the factitious geneps Encelia
ne 5

e isrlg,
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