
Vol. XXIII. No. 578 

dominance of Palmacez Lauracez, Magno1iace;z. Cedrel- 
acea, Sapindacez, and arborescent Leguininos~; in the 
presence of such genera as Engelhardtia, Ailanthus, Bau- 
hiilia, Lygodium, and Chrysodium; and in the frecluency 
of Cinnamomuni, Persea, and species of Myricacea, 
Cesalpine~, and Mimoseze we are introduced to a vegeta- 
tion which is certainly very different f ro~n that now 
existing in southern France, and the contrast ~ ~ o u l d  be 
complete were it not that these types are associated with 
genera still indigenous, such as Alnus, Betula, Carpinus, 
Ostrya, Populus, Salis, Ulmus, and Acer. 'l'he tropical 
and sub-tropical types were eliminated during the course 
of the l'liocene, and the other types became variously 
modified, as shown by a scrics of intermediate forms 
extending from the Aquitanian down to recent Pliocene. 
Another fact of interest is that the greater tluinber of the 
European descendants of these ancient floras belong 
exclusively to the Mediterranean flora, while many occur 
only in isolated localities and seem to have but a slender 
hold upon the region, l'he absence of certain species which 
form an integral part of the present flora lead to the belief 
that they appeared later than the period represe~lted by the 
Aqt~itanianof Manosque. Toward the mio-Pliocene a new 
alluvion containing vegetable forms was superposed on the 
preceding, and this was correlative with a partial ellimina- 
tioii of species which Europe had possessed until then. 
Up to and including the Aquitanijn there are no vestiges in 
southeastern France of any of the folloli7ipg types: A1nv.s 
glutinosa, Coryllus Avellaua, Carpinus betula; the Robur, 
l'oza and Infectoria sections of Querctrs; Platanu~, 
Liquidambar and Liriodendron; Ficus carica; 'I'illia, 
Carya, and Pterocarya; Ilex aquilifoliun~, Acer Pseudo-
platinus, A. plataiioides, Sorbus torminalis. These came 
in at a later date and in most cases apparently fro111 the 
north, appearing lower down in formations further to the 
north. In the Swiss Helvetian there is a Pterocary;~ 
which nothing distinguishes from a living species of the 
Caucasus, and a Liriodendron scarcely distinct frola that 
of America. The Platanus aceroides seems to  have fol- 
lowed the same course as the 'l'ertiary tulip tree, both 
species growing together in mio-Pliocene times in the 
valley of the Khone. The last part of the paper is taken 
up with a critical consideration of the southern Evropean 
oaks based on it study of inaterial from the inio-Pliocene 
beds of Italy and France, in which there are species of the 
following sections of the genus Quercus,-Cerris, Ilex, 
Toza, Robur, and Infectoria. The paper is accompanied 
by three lithographic plates and two figures in the text. 

T H E  BOTANICAL LANI~SCAI'IC. 

BY J. W. CHICKXKING, NATIONAL l3KAP-MUTIC. COI.T.I~.OIC, 

WASIIINGTON, I). C. 

IF there be amoilg either the older or the younger 
botanists of our country any who, in these days, when so 
much attention is paid to laboratory ivork, microscopic 
investigation, discussion of the laws of nomenclature and 
other theoretical inquiries, still retain interest in field 
work, and are not ,afraid of being considered '' mere 
collectors," I shot~ld like to suggest one direction in 
which there is still opportunity for observatioi-t.and record. 

Distributive botany has always had its fair share of 
attention. We are familiar with the change in the vege-
tation, as we go from the equator to the poles, or from 

catalogues present us with the percentage of change in 
the flora, as we pass froin New England either west or 
south. 13~1tlittle has been said in either manuals or local 
catalogues about what might be called the botanical land- 
scape of different localities. By this is meant a recogni-
tion of those species occurriilg so in mass as to give color 
and character to the whole landscape, even when seen 
from a carriage or a railway train. 

Our ordinary itlea of a local flora is the whole number 
of species detected by the careful and skilled botanist, in 
the narrow ravine, or underneath the dark shadows of 
over-hangil~g cliffs, or over-arching forests. But I wish 
now to suggest, especially to those who may edit future 
niannals or local catalogues, the desirability of noting those 
plants which thus form a conspicuous part of the landscape, 
and inoreover of noting and recording the gradual change 
of species, as, for instance, among the SoZztl'czgus and Asyrs 
in passing from one section to another. 

As an example, I will give a few notes of such social 
and colonizing species as attracted attention during two or 
three summers in eastern Maine and Nova Scotia. Many 
of our sub-Alpine plants here descend from the nvuntains 
and take possession of the soil near the level of the sea. 
Notably is this the case with Em$eh.ztm 7 t @ ~ ~ m ,  covering thc 
swamps, intermixed with LE~UIII ZafljodiZl~.t, and Rhodo den-
&on rkndoru, and in a few localities Rl~bwchu71taemorns, the 
cloud-berry, sufficiently abundant to have its fruit brought 
to market, under the name of baked-apple, though, ac-
cording to Mr. ICennan, much ihferior in flavor and 
juiciness to  the same species as found so abtrndantly on 
the Siberian steppes. 

Along the valley of the Cornwallis River, for miles on 
either side the railroad, are masses of C:nre~7da conrnrti, and 
all through eastern Maine Yaccinii.u~t m2&-irtne~z is the most 
abundant, as it is the most aromatic in flavor of all the 
cranberries. 

In eastern Nova Scotia a European species, S~r~rr io  
jncoboet/s, the ragwort, was noticed as replacing and exter- 
minating the native Solittaayos, and likely to becol?;e a 
tro~iblesome weed, if it holds on its westward way. 

In eastern hlassachusetts are seen occasionalty patches 
of Genistu tilrcto~ia, wonderfully brilliant on Salem hills, 
and less abundantly C;nZiitr~lzlerwz. 

In some parts of western hlassachusetts, Potentilkr 
f/-~/ticosa is similarly conspicuous, but a most pestilent in- 
sader, over-running and ruining hundreds of acres of good 
pasture land. 

Down in the Shenandoah Valley, in Viginia, the traveller's 
attention is arrested by the great masses of Bchi~711 .itu1',grsre, 
known as blue thistle, not only diversifying the landscape 
with its cerul~an hue, but supplying honey to millions of 
nees. 

I'erhaps the most beautiful sight I ever beheld of this 
sort, was along the banks of the Carrabasset River, in 
Maine, where for four miles Epil'obium nn~wsttjfolilrrt, 011 c 
of the nlany plants known as fire-weed, covered the ground, 
reaching a height of three or four feet, and rising and fall- 
ing with every inequality of the surface, suggesting the 
idea of a fall of pink snow to that depth. 

'l'hat was on August 14,and on June 8 fire had de-
vastated that section,lasting for some two weeks,apptu.ently 
destroying all possibility of vitality remaining in any seeds. 
And yet less than two ixionths after there was this profusion 
of inflorescence. 

Whence did that growth originate? Our driver said 
that it had never been very abundant in previous years, 
and that it began to start about three weeks after the fire. 

But it is of course the AS~CLCI=F a few and SoZidaayos, with 

other Co~tzjositne, thaL in the autumn give color to the 

landscape almost to the exclusion of all the other 


sea level to the snow line on our lofticr nlountains. O L I ~species. 



SCIENCE. 

I n  eastern Maine by far the most abunttant anct con-

spic~iousof these is ,Soli(t(~.o nernoralis, covering the  dry 
rolling uplands with a yellow carpet of great beauty for 
mile after mile. Along roadsides partly shaded 
S. serotitzn, var. gknirtetz is the nlost common. 

111 moister groand S. p/~bcru/lz prevails, and i n  the ex-
tensive swamps S. vl<qr'/rosn is very abundant, vigoro~ls 
and bea~~t i f t i l .  

This region, especially ~vhere  it is a litrle swampy, is the 
paraciise of Asters, A. prizicc//s being the most abuiida11t 
and showy. 'The earliest of all is A.  rniZultr, whicl! is 
gradually replaced in southern Massachrrsetts by A. sprc-
t~zbilis, and again in New Jersey lty A, st~l-cuDst~s. In a 
few localities A. Norlac Ati'yLtirc is very shou*y and ahun-
dant. 

In Massachusetts, as autumn approaches, the  fielcfs and 
roadsides are .rvl~itenecl with lorn, bushy species, ~vhicll 
ai-e mainly and A. f l i~/im~us,  a sA. ~~mZtzlj/lo?-us a,hich, 
we move sot~th\vard, we finti lxrgely replaced by A. o-i-
coi~tcs. 

I11 the  ~ricinity of Washington, D.C., Asit/- tmt:'csti~7zti, 
~ Z ~ I L S I G S ,  nt/ri~iZrzi/.s, piz~~it.~~Intw.s tenzti-pntc~s,  si//@I~~t^, and 
foIircs are often seen in suflicieut cjuantity to  give character 
to  the landscape, which A. Zi/ztr~i~jCjZl'irsis very abuiitlant, 
2nd among the pines il. cn?rcn/o~- is occasionally fo~mti in 
mass, as IS its congener, A.Cul-tisiir, among the North 
Carolina mountains. 

Among the golden rods which color e~xtenclet areas. are 

the  bellelits the  i,upils clerivc ,froin their study, the 
tabulated statement consisting in  lrlany cases of the 
pedagogical principles tha t  a normal school student is 
crainmed with before an examination, or that one hears 
rattled off so  glibly a t  a teacl~ers '  institute. 

Anti yet behind the r e a s o ~ ~ i n g  state-and the  tabulat.etl 
ment there is usually & dense ignorailce of the subjects. 
l'or if the  subjects mere i.lnderstood, no person of ordinary 
int.elligeiice would feel callect ui3o11 to  give apo!ogetic 
reasons, or mouiit expect that  teachers without any pre- 
vious training iin those subjects tvoulcl be competent. t o  
teach them. 'l'rainect teachers are 1)rovitled for rnusic, 
cirawing, physical culture, sewing, cooki~lg,  and manual 
training, who, bcsidcs teaching the  pupils, nieet the 
teachers a t  stated iiilles to  coach them in the ~vorli, so 
that  they also may be fitted to  help the pupils. Btrt in 
' '  nature study " it is not consictered necessary t o  have a 
special teacher, any ordiliary teacher being supposert 
capable of ~tlastering the  subjects enlbraced uncter that  
head. 

Here is an extract froin one report :-" 'l'ruly it is said 
that  this work must Ite done ill s ~ i c h  a \tray that  it shall. 
lead t o  the  love of nature. lXere the task-mastcr has no  
place. Only they who call lead in the spirit of the  stuctent 
have the power tha t  will inspire in the chilctrei~ the needed 
zeal." 'This reads beautifully froin the rhetorical point 
of view, but in tile colnzection in which it ivas usecl it was 
the veriest rot ,  for the writer knew that  the teachers, 

,Si,Zidig.o birolor, with its var. 6o/?coko/., cl-ccfa, (ti;y//1'11, TI~'?OS(Z, being for the  most part graduates of his own high scltool, 
~icmornlis,CVa~/izdcrtsej-anci Irr./?coLrrtct, while S. s e ~ r ~ t / , i ~ i r e ~ sin which neither 1lt)tany nor zoijlogy was taught, knewis 
found in mass, bordering salt marshes from Maine t o  
Virginia. 

Kut.l'erhaps this article is already sufficiently cstentlad 
t o  call attention t o  the point desired to  be en~phasize:l, 
rind t o  suggest t o  botanists the habit of observing !:and 
putting down ill their note-buoks those species ivliich by 
their abundance give color anti character to  the Innclscal>e, 
and then occasionally sending to  scientific journals the 
resillts of such observations, so  that  future editors of 
manuals alld local floras nay l ~ eablc to  give some accurate 
and reliable notes respecting this long neglected rlepnrt-
merit of botanical research. 

I%O'l'hNY I N  TLIE SCI1001,S, 

THEREhas been a great deal published in Sciturc upon 
the  subject,of biology in the  colleges, btit little or  rlotlliilg 
has been said relative to the teaching of the srtbject in 
the  common schools. 'I'his point was iml~ressed ul>on me 
more forcibly upou receipt of some school repcirts. In 
the  reports, which are prepared by the superjntendetzt of 
instruction- mainly for the benefit of the tax-payers, a 
statement is made it1 regard to  the. vario~is subjects 
taught, and for those subjects not in the ortiinary 
curricula reasons are given showing their rlesirability for 
the pupils. 

From the  fact that  reasons are considered necessary, i t  
would seem to  imply that the srthjects in  question are 
considered not entirely essential, this  being es1)ecially 
true of the  subjects that  come under the  heading "nature 
study," these usually being botai-ly and a very little 
zoijlogy: 'J'here is given uszrally a tnbulatetl s t a t e m e ~ ~ t  of 

nothing of the subjects. '.L'he writer closect his statements 
Ily :;ayirig that  eleineritary botany had been taught the pre- 
trious year, and that, when directed by a teacher in syin- 
pathy wit.h it, always interested the young. 

13otany is the frtvorite "nriture stucly," I)ec;ause rhe 
teacher can inalte selections of such pretty flowers, with 
beautifully long narnes. 'i'ben the floiver can be separated 
into its constituent Ix?rts, and the name of each part 
learnetf by the pr~pils;this sanle process can be gone 
over witti other flowers, anti all on pedagogical priticipies 
c)f the latest date, for is not the  pupil using ~~a t r r r a l  
objects, and findirrg out th i~jgs  for himself hy an analytic 
process? 

Now, if instead of frittering away the  children's time 
by "object lessoi~s " of the Jalnes l\'hitcornb Riley "pea-
nut " variety, a competent specialist mere t o  be put in  
charge of the work, one  who woultl have a schenie of 
worli that  was consecutive, and who could instruct the 
teachers, just as the specialist does in music, drawing, 
etc., a minimum alnount of time devoted to  the work i l l  

school would give good results, besides taking a burden 
off the  shoulders of the teachers. For the  public school 
teachers are rnt~ch iniposed upon in having t o  teach sub- 
jects of this kind for which they are not prepared, -and in 
nmny cases do not know how t o  set about inaking up for 
the  cieficiency. A subject of this kind is sprung on thetn, 
so t o  speak, by the silperintendent, who someti~nes does 
not realize what its teaching involves. 

I t  is said that the pltblic schools are overburdened with 
work, a114 that  they cost too  much already; well, if that  
be so, then drop the subject altogether from the  curricu- 
lum. If this staternent as t o  overburdenrnent and cost 
be not true, then the subject should be taught in a proper 
manner. And to  teach i t  in a proper manner meitns to  
pay for a specialist tvho knows the work and who .cat1 
direct it properly. Not an "object: 1Zsson " specialist, 
but  a botanist. And i t  cannot be expected in this work 
that  a cheap teacher will clo, for nearly invariably a forty-
dollar man does forty-dollar work. False economy in 
teaching always involves more or less waste of time allti 
money. 


