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that the most siqnificant recent a. clvances 
ill l\rnerican botany have been along eco- 
rioinic lirrcs. By many or our younger bot- 
zt~~iststhe clominance of the practical point 
of view is talrcu for granted, but  to some 
of our olclcr investigators and teachers the 
cl.langing attitude has brought something 
of a shock. And there arc a fcn. who are 
not yet conscious of the great economic 
title which is engillfing ns. F o r  the salre 
of this last q r o q  i t  will be well to consicier 
briefly a f c ~llislorical facts. As yi.t 
within the memory of the older living bot- 
anibis, American botany mas scarcely more 
than the taxononly of the vascular plants. 
Tn the eighties we began importing the 
inboratory mcthocl from Europe, particn- 
lady from Germany. It mas the psycho- 
logical moment, ancl naturalizatjon tooli 
1)lace with snrprising swiftness. A t  first, 
tlkc new illovernent found expression 
~ n a i i ~ l yin the direction of morpl~ology and 
nnatony. 13y the early nineties, however, 
:I prononnced plysiolonical trend founri 
lal-qc place, and in the late niuclties ecolo- 
gists began taking the laboratory -method 
lo l11e field. 

No attempt will be made to picture ht.r.e 
the rise of economic botanj-. It rnag be 
poiutecl out, merely, that in our older pro- 
grams i t  had very littlr place. &4some-
r\ hat no1 able exception to  this is afforclerl 
by vnctlical botany, which has long been 
pait1 nt tont io~~ tu by botanists. Tndeeil, 

1 Lkdt l~ewof tlre vrce l?rcsitlcrrt and ehnirmnn of 
S11c.tIOII  G ,  Iiot:~rly, h m e r ~ c n n  L i < c o r i : ~ t i o ~ ~  thofor 
. \ d ~xnrcnlelrt of C5cic.nce. Plril:ldcl~?hi;r, Ilecernber, 
1914. 
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htm~7almost began with a n  attempt to 
find thc cures for hlll~ian ills. So i t  was 
natural  er~ough that  posts of botany i n  the 
olden time sho~rlil be assigned so generally 
to pliysicians, a n d  that  so mwny physicians 
slloulid cnltivtlle bota~lical seiencc. Eve11 
to-day, in  rnalry Europran  universi iies 
botanists who Icnow nothine of sucli things 
a re  often obliged to give lectures don:. 
thcsc lines to rnedicttl students. 

Tt is only ;I fciw years ;iqo that  otlr bo- 
tanical prograrris were made np almost (vt- 
tirely of tlle reports of iirvestigations in 
what we are  acenstomcd to call pure qci- 
ence, as tho i~qh  applied scicncc mere im-
piare. IJut  sec what lrave to-day ! It :s 
a consc~rvativib cs t in~ate  l o  say t h a t  tilrce 
forarlhs of our  botat~icsl  invcstiga+ion i s  

11ow along eecoltojrlic l in(>.,, as ro~nparc(1 
with essentially none at all, \vlreri t h ~  old-
est among 11s n-crc 1)eqilr~ring botariic~al rc- 
search. 

If onc wcrc to connt the titles in the  
pr~st3nt r)r*Ogri~1~1 llic EfPctta~lical Society o f  
of A.rnc~*ic.a,hc  might he inclined to clis-
pldc this ~intcr t rc~~i t ,  h u t  i t  mast 1 ) ~rcnlrlrl 
bcr:.cl Ihni ty of thethc. ~ i ~ a j o r i  econoniir 
pitpc"t8sarc. now civi.~? in the v ; ~ r i a i ~ s  tt.cl.1-
> ~ l i c n lsocicllics. previoi~sIr~~rni~dinic'ly to tllc 
.fornlatio~i of tlic i\lricrii.an I'11ytop;itho-
logical Roc.iet!,-, npl)~*oxi~nnf(.ly t h ~half of 
titles c8'rrt.d i r i  the coa~bincld p1-ograrnr of 
Section C: a r ~ d  Ill(. T3otanic:~l Society TI-cut 

phytol'at21oloqic.al. IF we 1nke ncconnt oi' 
t h t  worli tloric. 1)g the various divisions oF 
the  Ui~itect St;ltc&s I l c p a r h l ~ c i ~ t  r2:ric1nl-of 
t n re  nlitl 1j.y tlrc. many st;~tc.aqriclrllural 
col!egc..; : ~ n dcupci.iint.~lt \tntior~s, 1,jr wor.l<-
ers ir i  bnitc.r+iolocy ant1 p1:lnt Ixcccling, ;tt~tl. 
by in\t,\tigators in the rorc::t ser\lice. it 
will bc rcalized that  more rathcr Ihan lc5s 
than '75 per ecr~l .of ollr hotanival investi- 
g:~.tioli i~ cconornic. 

M7hntrvcr may I~ttvc been 111(. sc.it~ntiG,: 
d~f i~i~x1e.y01inuch 01Ihis ~1o1'1i in the p;l,t 

;~nclof par t  oP i t  to-day, it inllst t)r ad-
nritt cd 111:11 t h ( ~ cis cornir~g fro111 thcse 
sonrcrs air increasing body of vorlr of the  
higlicst v a l i ~ c  sc.icntifically. 'l'l~js is tvc~l 
~nciicatrd by  the .Tourilcrl of ilgriclrl tzsral 
Rcnctrl.cJi, which fl*orn the first numbpr has 
tnkcil i'a~tli n i th olir 1)cs-t botanical jou~.-
~la ls .  

It is siaarccly to he supposed that eco-
llotrlic 1)ot;itry is a passing id ,  and  that  
pure 11otany. as TYC all i f ,  m ~ l lonce ai?nin 
c 4 0 1 r l f ~illlo ,I j,lace of domiilancc. 'l'hr shift-  
ill:; i.inpll;rxis i r l  hotany is hut a par1 of  n 
$]-cat movernen t as broad as hnmnnity itsc.1F. 
'1'41~ tlircc. srctinns tha t  hitvck bc.t>nmost rc- 
cc~ritly o iyat i i~cd in the Llmcrican Associa- 
tion lor. tl.re Adva~~cr lnci l t  of S c i ~ n c care 
practical ~ ' i l t h ~ ~than thcorcticttl, ancl the  
last of tlit~se. agr.icolturc1, is one which ;S 

loor~lingnp cverywh(2re ah a competitor of 
l~otar~q'. ( ' h t ~ r l ~ i s t r . ~  physics ~ 1 s t )  , ~ r ( ~ancl 
lic>ing ssnrcpt ~ritl-i the sailic cconon~ic. titlv. 

No betler intlev is to be qomr of the trpvd 
of the tiinp thnu in  the  ern~~.ic:ula of sc?hools 
: ~ n dc~ollcgc~s. Otlve the cc11llr;rl f ~ : ~ t ~ ~ r ( l  O F  
olir c~d~rc:rtional spstcm waf ihc  diz;cil)linai*y 
study of thc  clas.;ics. Tialii~ and  Gz*reli, 
c t ~ l ~ j ~ ( * f ~  O F\\hic.h s~lrvivctl tllr har)>:~~.isrn 
lli11 ~i t i t l~ l le  n g c ~  anti t l ~ c  i~h,ingin y vie.\\--
poi r~ts of sr ll?scifircnt c j~nt l r r i~s ,  havv given 
\'i-,~yhc)fo~'r our  ~nodc~rn( Ic~I I :~  forI I ~  ( ' ~ 1 -
t n r c  t11i~1 is pr;ietical; :riltl I{, is cJon0tful 
if fliey c<tn cvcv again tall(. ,I leacling. 
ljla(~(lin cdnc:itior~al hys1 : s l ? ~ ~ . 111 ilkany 
of onr  s.~coirtlnry sc'hools l)ot;~tl?- has 
yivc~r Ira)-\;, znd ~ ) e r i ~ a [ ) ~ ,ptc.nriaric.rii,ly, to 
ng~+icul t r i~~c~,i n  cithrrs trerierll- and  i ~ l a r ~ y  
1 ilrcL ir irlfr.ocKl~c.eci .rlorlq \I ]ti1 I~citatly, o r  
1he dt~rrrnncl IS  rrltatie t i ~ a t  bota~iy  f)c ~nuclt. 
p~.,u:tical. S:rtui.:~lly thdl last i~lstitutioiis 
to fec.1 f l ~ c  l)l.rss of Ihi. 11cw rnoven~(>rit will 
bc the j~r ivatc  o r  endowotl i n s l i t~~ l ions ,s11c.h 
2.; l l ~ c  liriivrrsitj o r  Chicago, Prorrl wlricll 
yollr s l )c \ :~k~r  13111 even we itr*P feel-(;f~c>i~(~s. 
ing  it.  An inrreaciit~!: nurn1)er of  o~lr .s111 

http:phytol'at21oloqic.al
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de~its arc demanding more practical 
courses or are going elsewhere through 
failnre to find them with us, and what is 
more. an incrrasinq number of schools are 
clema~~dingteachers with more practical 
training than we have been supplying. 
J~as t  summer one of our graduates, well 
traitled in theoretic:ll botany, was offered 
;t porition if shc ctnlld teach agriculture. 
POI-tm~atelyn-e liacl imported a professor 
of agricult~rrc for thc snrnmcr, and the 
j701xnq lady took a hnrriecl course, and se- 
cnrctl the position .4t1 increasing number 
or opportux~ities are ofycacd to qualified 
gradntltcr, prepared to t:-~lce up work in 
ngricnltural colleqes ancl experiment sta-
tions. and ;I relatively decreasing number 
of places available in theoretical bot- 
any. 

If the situ;tlion above depicted is a gen- 
eral n~oven~entrather than a passing 
~vhirn.it is evident that in many of our 
instifrrtior~s botany to remain a living force 
n~us t  chanqe its methods. It may, as did 
Jiatin and Greek, stand inflexibly for past 
ideals and tiecline, or it may adjust itself 
to prest.nt-day problems and live with in- 
creasing vitality. We must not be de-
ceived by the fact that more of ns than 
ever before nre engaged in the pursuit of 
theoretical botany. I t  is not a question of 
absolute, but of relative, numbers, and by 
that test theoretical botany is losing. For 
one, T mourn the passing of Greek and 
T~atin. To me those langinages have been 
in~m~nsclypractical and I do not at all re- 
gret the seven years I employed in their 
study. Yet how much better off we all 
wonlrf be had the classics, as we took them, 
been related to our modern life ! And they 
might have been so related, for there are 
many points of contact, but your teachers 
and mine held rigidly for classics for the 
calassics' st&e and for disciplinary values; 
and it is for this that they have fallen. 

At Chicago, we still adhere to the an-
cient notion that the A.B. degree should 
s la~id  for traininq in the classics, and %he 
result, of course. is a great decline in A.B. 
graduates. Some convocations pass with- 
ont a single student taking that degree. 
One day I asked one of our professors of 
Tiatin if the slump in Latin and Greek were 
general and permanent or merely locd 
and temporary, and he replied with sad- 
ness: "1 feel that it is world-wide and 
lasting; even Os!orcl feels it. Almost the 
only ray of hope for us is that tlie botan- 
ists still require the diagnoses of species to 
be in Latin.'' 

I t  wonld be a world traqedy if theoret- 
ical botany should die, or even if it were 
lo be less influential than it is at  present. 
I t  is vastly more important than are Greek 
and Latin, and yet their clecline is t c ~be 
contemplated with profound regret. But 
botany is the foundation of agriculture, 
and agriculture is the most fundamental 
employment of the human race. 

7'0 be sure, we can farm without being 
botanists, but a-e can not farm so well. 
Thro~xgh the ages agricultural man has 
stumbled on many importcant facts and 
principles that the botanist has later on 
explained, thus nraliing more scientific 
farming possible. Witness thc enrichment 
of land by growing leguminous crops--a 
fact mentioned by Pliny, and explained by 
moclern botany, and as a result utilized 
with vastly increased success b37 the pres- 
ent-day agriculturist. Witness, too, the 
history of our knowledge of the wheat rust, 
or the recently discovered hereditary 
symbiosis of bacteria and seed plants-phe- 
rlomena seen by agriculturists as in a g l m  
bat very, very darkly until the theoretical 
botanisks explained them. 

I n  spite of these instances and a. hun-
dred more, the practical man is coming 
increasingly to looli with scorn upon the 
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theoretical botan isls. MThat n ~ a t t e r s  it, 
say wc>ihlas, i t  tni~ttcrs much, unlcss wc 
happen irrclividually to be enclo~ved. F o r  
i-iotarlical l)obitior;s, lilrc otlie~. thillgs i n  
lire, :xre hy the 1:uv of c o ~ ~ t r o l l ~ t l  slrpply 
:tud dc>mand. TI] Itlore tir:ln one iristitu-
tion that  I line\\ Ihc tcwure of position of 
t11~ l~otarrist clcpri~ds upon his srlccess in 
attractinr: stttdeuts. '['he i t~ lden t ,  needing 
bread and butter, will not I)e at tracted to  
lines i11 which hc van ilot e;t13n it, ancJ, its 
Mr. Doo1c.y s:%ys, "'['hc~*i: ye are." lu sev-
eral state ~ t ~ l i v ~ r s i t i ( ~ s  115s already the  ~ ' l i i ~ h  
come, a n d  in cver.y case of ~ r h ~ c l ih am cog-
rlizant . tl-ic more practical hot:n~y of tlre 
agriauliural drpa~. tmcnt  has I T ~ O ~ Ii14 against 
the moril theoretical hotally of the aca-
demic, depan.tnicnt. Ex-en in our private 
instit~xtions we commolily have practical 
Irustecs who soonela or later  Inaj- see the 
trend oC the time and act  accorclingly. 

Notwithsta~icling the s o r v  picture just  
painted, T s1;spect that  all o f  11sl.)clieve a t  
]-reart t ha t  Ihc nlost f1incl:rnrrrital niin of 
botar~y is the improvement of the  hurnan 
race. All of u s  desire RS 0x1~supremest 
wish, t l i ~ t  we may clo sor-netliing i n  our 
brief life to mnlic. rnxn'v lot ?)ctter than be- 
fore \wlcame. The1*eforr. it remains only 
lo  malw i*onc~-etc0111- i i i m o ~ t  ideals, in 
ordcr lo save t l ~ c  day for botany. as it 17~as 
not saved for  Crecli arrd T~alin. 

A good many years ago I pirblishcd a 
paper on thr  vc>getation of tlte sand dnnes 
of Tialcc 'Ailiulrigan, clcbpiciing the p r i n c i p l ~ s  
of plant  succession, as there so strilringly 
illustrated. Shortly after ,  wit11 a n  expres- 
>ion on my race betolienit~p,"There norrr, 
isn'l tllilt something like ) "  I gaTre a copy 
to a luan of the  world, irho saicl niercly 
"Well. what of i t  l" I lgI~ast ,I said noth- 
ing  and oi11y now, fifteen gears afterwards, 
is tlir ails\vcl. forthcomil~g. I t  is as Lol-
lolvs : 

'I'JYO >7eu1.-: ago I mas surpribed to receive 

:I nrt \\age 17nited Slittcs I l rpir t -h o m  t l i ~ ~  
nlcv~tof Jirsticc, aslri~ig for m j  icrvic.c.s as 
:III cc3i)!ogical csper.t in s0111e~ O V C I ~ I I I ~ P I I ~  

('ilsc., ill :\rlcalls;ls. \\-if ll many niihgiv-
ings. :mil 75 ith t11~E ( ~ ~ ~ i i ~ ~ ~ yIh:l t i~ i~l loqy.i BY 

r rcpi+cvcrrt il, was noir iptlt.ifieally on trial, 
1 f ook n p  tlic \\ o ~ l i  :issignet1 nlc '1'0 1n-y 
unalloyecl gratiiicat iot~ T Iha ttllsc*n~-c~rc~tl 
rriatters nhioh pcl.pler;c~rl tl~ib I)c.l?ai.frricut 
of  d11itiiv \\ ticlrl\.r cL1*cl sirrlplc. c ~ i o n ~ l i  e s -
amirlecl 13)- an ec.ologist ~*n thc r  ti-i;ul hy arr 
;Itl ol.ncy. TII 1847 the o r j ~ i n a l  snrrcy  \i7as 
miitlv l)y tlie l'nitcd Stales 0 1  the hottortr 
Ii~rltls aloilq thi. Alishissil~pl River in east-
i m  ~ 1 ' ~ i ~ l l ~ i l ~ .and  fhc c4nnntr.y\ \as  opcxi~rtl 
I'or s(4tl(~rnr~nt. ,\ great rlcal o f  thc :t~.ca 
v a5 s~i~*vcyct l  lakc., a11i1 is SOtls pc3~rnnnent 
sltomn esrcli 01.1 tlic inost iact:ent rlctailcd 
tl):~ps. A 1 the p s c ~ s i ~ ~ ~ t  iinie flicscb so-cailetl 
lake5 :IT(? orc~i ip i~d ti111~IPV of grt'atk~) t i ~ n v y  
valne. li'n~.lhc.rn~or.c, this "lake " lancl is 
very fcrtile, :111cl 11rnc.h in deinaucl f o i *  rair-
in? corn aritl cot to!^. TTo~verc~r,as i t  i s  

I c>t*mctlI;I l i c l  oi- i~~inal  canin 11.~1 qurvc)-, it 
iiol I~i~nic>\ic~~tlct lPilrrnctl. .\ Semaltd 
yrnr i  :iyo c c ~ l  ain Iluill~el. irt  terestbi, havnrp 
r~g,c~cl111) 1111~high g~+:xdc 1irnbc.s or1 thc s i ~ r  
vc.yc~I lancls. 1ool;ctl \r it11 ctirvy on the spleil- 
rlid 1iryll)cr qrov in? in thcsc 40 callrcl lnkcs. 
Consc~l11c.nt 1y t hcj. c~or~ccivccllllc irlc:t of  

yr~rc~hnsirt: r.il)ariur! riohts frorli the own-
c>rx of t11e a t l jo i~l i :~g survejeci lai~cl, iind 
tlrcj. ~)roct~t:dcd to cut  tlic timljer. Shortly 
;iftern urtls thc l i i l i t  ccl State? governmcn t 
irrst i t~dcd s ~ ~ l t  into^-against t11vstl llimber 

c.;ts, i t h  c r )~~tc l? t io t~ 
bring that, the origir~al  
survey n-as f i~trtdulvnt, that  la1;es cyicl not  
r.-iisi ill 1847. n l ~ d  tha t  riparian 15.ights 
t ltc~rc~fo~.r 1101- In thc mean-dicl inherr~. 

tlrrri., pe~tdlny scLltl~~nicnt, 
provisioi~al en- 
tries mere made by "srjrri~ttcrs." Whik 
lest 5uits mere niade oir only a Sew of these 
so-c.allcd lakes, there exist ninny tracts oS 
siinilar natttre, involviny in the txggregate 
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niany thousands of acres and property 
values up into millioris of dollars. 

As an ecologist i t  was my duty to deter- 
mine from present indications the nature 
of these so-called lalies in 1847. The work 
mas ridiculously easy, since i t  was found 
that these "Lake beds" were covered with 
upland timber of great age. The attor-
neys for the lumber interests endeavored 
somewhat half-heartedly to show the inac- 
curacy of the method of determining the 
age of the trees by a. count of the annual 
rings, but in the face ol' the hundreds of 
years of age shown by many of the ring 
counts, this contention had short shrift. 

Somewhat greater efforts were put forth 
in support of their claim that trees can 
grow in lakes, much being made of the 
well-known fact that the bald cypress, 
Taxodium disticl~zim,occurs in well-de-
fined bodies of water. It was here that the 
ecological argument had its greatest force. 
IIaving visited the country of the lower 
Jfississippi on two previous occasions and 
having made four trips to the territory in 
question daring the course of my work for 
the government, I was in a position to 
linow the main facts in the ecological suc- 
cession on the nfississippi bottoms. 

Employing the happy terniinology of 
TV. 8.Cooper, there are two types of hy- 
drarch succession in the area in question, 
that from the river and that from the lakes 
which generally are back of the levee or in 
old cut-offs due to a shifted course of the 
river. On the river front, as the alluvium 
is built up, there is frequently seen a sand- 
bar vegetation of ephemeral annuals as-
sociated with low sumnzer levels of the 
river. Bacl~ of this there appears the first 
ligneous vegetation, dominated usually by 
willows, such as Xulix longifolia and X.  
nigra. Further back there appear more or 
less definite stages of vegetation, each 
stage associated with a water table of a 

given depth, culminating in the great river- 
bottom forests of Qzcerczcs tezana, &. Zyrata, 
h e r  rlbbrum, Liguidnt?zbar, Celtis, various 
hiclcories, Populus deltoides, Ulmus, Pla-
tawus, Praxitzus amer-icuna, and the like. 
I t  is probable that this forest type is not 
the permanent climax of the region, but 
rather a very long-enduring temporarjr 
climax. 

In  the lakes, whether formed by the ele- 
vation of natural or artificial levees or 
through the shifting of the river channel. 
the course of vegetational development is 
somewhat different. At  first there is a 
pond vegetation with Nelumbo and other 
pond aquatics. Following this one finds a t  
times a flag grass prairie or again a willo~v 
belt, much like that of the river front. The 
most striking feature of these lake succes- 
sions, however, is the stage dominated by the 
tupelo, bald cypress and water locust, which 
usually follows the willow or prairie stage. 
As shown by the great age oE the trees 
(tupelos of 200 years, and cypress of 700 
years having been observed), this stage 
rnay la& for a long time. 

I t  is particularly important to note that 
many tupelo and cypress trees were seen 
to have been killed by submergence dur- 
ing periods of high water, thus showing 
that these trees are properly trees of the 
land rather than of the water. If they oc- 
cur in lakes, as they do, this fact would seem 
to indicate that the lalies are but tempo- 
rary, or at  least that there were only short 
periods of particularly high water during 
their early life. After these trees there 
comes a forest of red maple, sweet gum, 
pumpkin ash, planer, pecan, etc., and then 
again after a lapse of many more years 
there comes the characteristic forest of the 
so-called lakes, the temporary climax for- 
est above noted, with its gigantic oaks, 
hackberries and other trees of the dry 
ground; therefore, when one cuts an over- 
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cup or Texan oak and finds it  to have an 
age of 300 years, it  is clear from these 
facts of ecological succession that i t  has 
been much more than 300 years since there 
was a lake, where the trees now are. 

Through a study of trees that germinated 
on these lands in and aboixt 1847 1 was 
able to determine that at that time the con- 
ditions were essentially as a t  present, since 
in the so-called lalrc beds the same species 
of trees are developing now as in 1847. I 
testified that in the lands in suit the evi- 
dence of ecological succession shows be- 
yond all question that even a thousand 
years ago these so called lalres must have 
been land, and it is my firm belief that 
there have been no lalres in these sites for 
a t  least two thousand years. 

The physiographic evidence corrobo-
rated the ecological evidence in striking 
fashion. It is a well-known fact that de- 
posit is more rapid on the immediate banks 
of the hfississippi than farther back, much 
coarse material being deposited near the 
shore, whereas further back the material 
is finer and finer and constantly less in 
amount. I t  is this fact that accounts for 
the formation of the natural levees ;thus in 
these so-called lakes which mostly lie some 
miles back of the river front, thc alluvial 
accumulation is slight. It is mostly to the 
much slorver accumulation of vegetable 
material that they owe their gradual eel- 
vation above the water table. Excavations 
near the river and in the so-called lakes 
brought out this difference most strikingly. 

Furthermore, the spur roots which are 
sent out at the ground line are still uncov- 
ered by accumulated alluviixm, even on the 
oldest trees. IIad lalces existed in 1847 
and been subsequently filled by detritns, 
it is clear that the spur roots of old trees 
would be deeply buried. In the so-called 
lalce beds there are many logs of trees that 
fell in the earthquake of 100 years ago, 

and even these logs are still unburied, 
thus showing an absence of appreciable 
alluvial accumulation for a t  least a cen-
tury. 

Two cluestions may have occurred to 
you that are more of human than of ecolog- 
ical interest. What was the object of a 
fraudulent survey of such colossal magni- 
tude, and how were the suits decided? As 
to the motive of the surveyors, it  may be 
noted merely that in 1847 our government 
surveyors got a cert,ain sum per mile for 
ordinary surveying, and considerably more 
for Burveying lake shores because of the 
greater difficulties involved; i t  was an ob- 
ject lo return lakes, even if the meander 
lines had to be traced while in camp. 
As to the decision of the suits, the district 
judge at Little Roclc, in the first test suit, 
made a sweeping decision in favor of the 
government as against the lumber inter- 
ests, though an appeal has been taken to 
the highcr courts. I t  may Be interesting 
to note that the judge based his decision 
largely on the ecological facts, in the 
face of testimony given by some of the 
oldest inhabitants that they had actually 
seen the lakes in question! Rowevcr, 
other equally old and perhaps more 
respectable inhabitants testified that condi- 
tions in 1847 were essentially as they are 
Lo-day. It mas brought out in court that 
i t  is safer to believe a tree than a man! 
Thus a line of investigation which we had 
supposed to be theoretical only has turned 
out to have large practical significance. 
No claim is made, of course, that this is 

the first demonstration of the utility of 
ecology. A field of research of almost; 
limitless possibilities is indicated by 
Shantz7s splendid paper on the natural 
vegetation as crop indicators in the Plains. 
Just as untold sums of money have been 
wasted in the search for gold where the 
geological formation is such that the pres- 
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ence of gold is impossible, so countless 
amounts of time and money have been 
squandered in agricultural experiment on 
land whose natural vegetation, if studied, 
would have directed other uses. One of 
the best applications of ecology is afforded 
by the worlr of Coville, on the culture of 
the blueberry, of which we are to learn 
something more to-day. The utilization 
of acid lands by the growth of crops that 
thrive in the presence 01certain organic 
acids is a large conception and will doubt- 
less prove to be one of the great utilitarian 
discoveries of our day. 

I will not trespass on your time by indi- 
cating further practical applications of my 
chosen field, ecology. Others will suggest 
themselves, as will similar applications in  
various lines of botany, particularly in 
physiology. If we are to keep botany alive 
and abreast of the time, we who are in 
academic botanical departments must give 
more attention than formerly to the eco-
nomic aspects of our subject. We must 
offer more courses in the practical phases 
of botany. In our research we must not 
avoid practical problems, but loolr for 
them, and we must emphasize the practical 
possibilities of our theoretical problems. 
Our sister science, zoology, which perhaps 
is in a more serious plight than we, gives 
evidence a t  this meeting of an at-
tempt to meet the situation by choosing 
for its symposium the significant topic, 
"The Value of Zoology to Humanity." 
Above all we must treat the economic re- 
lations of our snbject, not as an annex, a 
thing apart, a "sop to Cerberus," but as 
the vital and essential thing, the very ker- 
nel of i t  all. By pursuing such a course 
we sliall Beep in close relationship .with 
our practical nlodern life, and me shall 
justify ourselves to our fellows. We shall 
then have ample opportunity to continue 
our researches along theoretical lines. 

And one may never kiiotv how soon a 
purely academic study may come to be re 
factor of the first importance in the better- 
ment of the human race. 

HENRYC .  COWLES 
UKIVERSITY CFIICAGOOF 

COATSERVE TD'E COLLECTOR 

ITis with considerable apprehension that 3' 
have observed an unmistakable decrease in 
the number of collectors during the past six 
or eight years. &ratters of precision and 
accuracy in the field of ornithology are, I 
have no doubt, suffering as a consequence of 
this forsaking of the "shotgun method." Our 
faunistic literature to be of the highest scien- 
tific character must be based on the surest 
means of establishing the identzcation of 
species. The "skin record" is essential, and 
the availability of this is dependent upon the 
existence and activity of the collector. 

The type of field observer who depends solely 
on long-range identification is  becoming more 
and more prevalent. But tlie opera-glass stu- 
dent. even if experienced, can not be depended 
ppon to take tlie place of the collector. Accu-
racy in identification of species and especially 
subspecies rests for final appeal upon the actual 
capture and comparison of specimens. Ornith-
ology as a science is threatened, and it 
should not be allowed to lapse wholly into the 
status of a recreation or a hobby, to be in- 
ciulged in only in a superficial way by amateurs 
or dilettantes. 

It is to be doubted whether authoritative 
and expert systeniat.ic and field ornithologists 
can be developed through any other process 
than by personal collecting of adequate num- 
bers of specimens in the field. The processes 
of hunting, and personal preparation of bird 
skins, bring a linowledgc. of the characters 01 
birds, both in life and as pertaining to their 
structure and plumage, which can be secured 
in no other way. 

The prescnt tendency toward extermina-
tion of the collector bears obvious close rela- 
tionship to the increasing number of extreme 
sentimentalists. The latter, beginning in a 


