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is therefore less ground for change of gen-
erally accepted opinions than the suggestion 
of the need of revision might for the moment 
indicate. 

The second consideration concerns the proc- 
esses of combined induction and deduction by 
which the complete or logical method of scien- 
tific investigation is constituted. I n  view of 
the possible change of interpretation now open 
for truncated uplands according to Passarge's 
law, i t  might be said by one ~ h oprefers 
to morli on more purely inductive lines : "Be-
hold, here is another case in which deduction 
has led the investigator astray! He  thought 
that he could deduce the sole conditions under 
n~hich truncated uplands could be formed, and 
that these conditions necessitated uplift after 
degradation; now he finds a new series of con-
ditions under which such uplands may be 
formed and all his previous conclusions are 
uncertain. Let us, therefore, beware of de-
ductive or imaginative methods, and hold fast 
to the safer methods of observation and induc- 
tion." I n  reply to such a warning, one might 
say-besides pointing out that all problems 
xhich deal with unseen processes necessarily 
involve deduction and that the deductive side 
of the work should be conscious and systematic 
--that the fault in the method by which tmn-  
cated uplands have heretofore been discussed 
lics not in the too free use of deductive 
methods, but in their too limited use. The mis- 
take lies in our not having years ago set forth, 
by purely deductive methods, just such an 
analysis of the geographical cycle in an arid 
climate as has now been provoked by the dis- 
covery of rocli-floored desert plains. Such an 
analysis does not involve any new or difficult 
problems; it might have been successfully at- 
teinpted long ago; the difficulty that stood in 
the way lay not in tlie problem itself, Isut 
rather in the habit among physical geographers 
of trusting too largely to ohservational 
methods and of neglecting the aid that de-
ductive methods furnish. The lesson of the 
problem is, therefore, that deduction should 
bc pushed forward more energetically ancl sys- 
ternatically than ever; always checlring its re- 
sults a9 far  a i  possible by confronting them 
with the appropriate facts of observation, 11ut 

never halting in the reasonable extension of 
deductive conclusions because the correspond- 
ing facts of observation have not been de-
tccted; never lessening the activity with which 
exploration and observation are pursued, but 
aln~ays using the spur of deduction along the 
paths suggested by 'multiple worl~ing hypoth- 
escs.' The problem of the erosion of moun-
tain valleys of Alpine glaciers teaches the 
same lesson: if physiographers had, thirty 
years ago, been \re11 practised in deductive 
methods, they might have easily extended 
Playfair's lam regarding the accordant junc- 
tion of branch and trunk streams from the 
case of stream surfaces to the contrasted case 
of stream be&, and from the case of x7ater 
streams to the analogous case of ice streams; 
thus they might have predicted that, if Alpine 
glaciers were effective eroding agents, glaciated 
mountain valleys ought to show discordant or 
hanging side valleys; and in going to the 
mountains they would have found the predic- 
tion correct, and the basis of the prediction- 
that glaciers are effective eroding agents-
mould have thus been verified. So with the 
geographical cycle in an arid climate: there 
is nothing difficult in the series of deductions 
that lead to the expectation of rock-floored 
desert plains, independent of baselevel, as the 
product of arid erosion; the only obstacle to 
the de~relopm~nt of these deductions has been 
the habit of not making them. This is a 
habit that should be broken. 

W. 3f.DAYIS. 

KO~IENCLATORIAL TYPE SPECIIIESS OF PLANT 

SPECIES. 

TI-IE recent 'Code of Botanical Komencla- 
ture '  now usually lrnown as the Philadelphia 
Code, states as the fourth fundamental prin- 
ciple, ' The application of a name is deter-
mined by reference to its nonlenclatorial type.' 
Tliis means that a specific (or subspecific) 
name stands or falls according to the disposi- 
tion of the type specimen. I t  is not proposed 
here to discuss the advantages or disadvan-
tages of this method of determining thc appli- 
cation of names, although to the writer this 
method seems much more likely to secure 
'stability, uniformity and conrenicnce in the 
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designation of plants,' than the method of 
applying the name according to tradition, 
authority or consensus of opinion. Instead of 
this, then, it is proposed to discuss byiefly the 
practical difficulties which may arise in this 
method of types, and how these difficulties 
may be overcome. 

The code mentioned above states in regard 
to the application of names (Canon 14) the 
following: 'The nomenclatorial type of a spe- 
cies or subspecies is the specimen to which the 
describer originally applied the name in publi- 
cation.' 

Where an author in connection with an 
original description has indicated a definite 
specimen, there is usually no difficulty in de- 
termining the type. When an author indi-
cates only the number or other data occurring 
on the label in numbered sets prepared for 
distribution, but does not specify a particular 
specimen, the type would be the one from 
which the author drew up the description and 
would presumably be in his herbarium. The 
other specimens would then be designated as 
duplicate types. Not infrequently the author 
draws the description from all the specimens 
of a given number in a set, in which case the 
specimen in the herbarium of the author, or 
of the institution at which he is located, must 
be arbitrarily chosen as the type. 

Many difficulties arise in determining the 
types of the older authors, as the practise of 
designating specimens as such is quite recent. 
When a name is based upon a single specimen 
this becomes the type though not actually 
designated as such. If  more than one speci- 
men is cited, but none designated as the type 
i t  becomes necessary to select one of these. 

The above mentioned code provides that 
'When more than one specimen was originally 
cited, the type or group of specimens in which 
the type is included may be indicated by the 
derivation of the name from that of the col- 
lector, locality or host.' (Canon 14, a.) Fur-
ther, if no type can be selected on this basis, 
'Sn~ong  specimens equally eligible, the type is 
that first figured with the original description, 
or in default of a figure, the first mentioned.' 
(Canon 14, b.) 

There are lnaiiy original descriptions, how- 

ever, in which no specimens are cited, but 
instead the locality or range may be given. 
I t  then becomes necessary to consult the au-
thor's herbarium or the herbarium in which 
his plants are deposited. Specimens which 
bear the name in his handwriting should be 
given preference in the selection, and of these 
the type is the one from the locality first men- 
tioned, or the one collected by the person for 
whom the species is named. Even with these 
aids in selection it may be necessary to arbi- 
trarily select a certain specimen from among 
those equally eligible. This should be done 
by a monographer and only after a careful 
examination of the available data. Where 
possible the most perfect specimen should be 
selected or the one most nearly corresponding 
to the original description. For example, if 
the species is known to produce rhizomes and 
only one of the otherwise available specimens 
sliowed these organs, this specimen might be 
selected. Occasionally the original descrip- 
tion includes more than one form and the 
specimens are correspondingly diverse. I t  is 
then very necessary to use particular care in 
the selection of the type. Muhlenberg de-
scribed P a n i c u m  d e p a u p e r a t u m  without indi- 
cating a type. I n  his herbarium deposited 
in the Philadelphia Academy of Natural Sci- 
ences is the sheet of specimens upon dhich the 
narne is founded. I n  this sheet are plants 
of P. l i n e a r i f o l i u m  Scribn. and two forms of 
what is now considered to be P. d e p a z c p e ~ a t u r n  
Xfuhl., one with glabrous sheaths and one 
with pilose sheaths. From the description one 
can not determine which one of these forms 
was intended. Probably all were included as 
one species. Since the form with smaller 
spilielets has been distinguished by Professor 
Scribner as P. l i n e a r i f o l i u r n  the type of P. 
d e p a z c p e ~ a t u r n should be selected from the 
specimens with large spikelets. When the 
two or more species confused by one author 
are distinguished by a later author, this au-
thor should determine the type. The old 
specific name should remain with the type and 
the new name be based upon a different type. 
Much confusion has arisen because of failure 
to follow this rule. If  the original specimens 
are made up of both species, the author of the 
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later namc, the so-called scgrcgator, should 
iridicatc which specdimen is the type of each 
species. Professor Scribner might with equal 
propriety havc given the ncw namc, in thc 
case above mentioncd, to the form with large 
spiPclets, except for the fact that tradition, 
and the rccorclcd history of the plant had at- 
tached the na111c 1'. rfepauperalL L ~ thisto 
form. Rut, as stated, the original spccimcns 
arc ill part with glabrous shcaths and in part 
with pilose sheaths. Thc original description 
st:rfes that the sheaths arc pilose. I n  a recent 
stuclg of this collection in preparation of a 
monograph of the Pun icums  I took the libcrty 
of sclccting a specimen from the cover that 
had pilosc shcaths, and attaching a ticket with 
such indication. 

Lct us consider anothcr case and suppose 
that a reference to Muhlcuberg's herbarium 
had shown only a spccimen of P. l inear i fo l ium 
Scribn. I n  this case this spccimcn would bc- 
come thc type of the spccies P. depnuperatum 
Muhl., since i t  agrccs with Illuhlcnberg's de-
scription, and thc specics wlrich had been 
called P .  depauperatum would receivc a new 
name. 

While it is truc that the name of a species 
rests upon its type specimen, yet the specimcn 
can not talcc l~rccedencc over the description. 
If i t  is clcar that a supposed type spccimcn 
disagrees with thc description to such an ex- 
tent that i t  can not bc thc plant which thc 
author describes, then the plant must be dis- 
regarded ill determining thc typc. I n  a prc- 
vious paper I mentioned that the specimen in 
the Linnean Herbarium labeled in 1,inrl;~us's 
har~dwrilingAqrostzs ruhra is a paniclc of a 
ii 'l~oroholus,apparently ~Sporoholus junren of 
our southern states. l'liere is clc.arly an error 
her13 as the plant does not agrcXc with ihc dc- 
scription. On the other hand, there are many 
cast3s in which the type spccimcn does not 
agrcc in all rcspccts with the dcscription. 
The shcaths may be described as glabrous 
when a few of the lower may bc pubescent. 
If there is no reasonablc doubt that thc spcci- 
men was examined by the author and is the 
spccimen or at least one of thc spcciirrcns upon 
which thc dcscription was based, such spcci- 
men should be accepted as the type. 

In cascs mlicre the first cited spccir~icn is 
chosen as thc type according to rule, i t  not 
infrcyuently happcns tliat this is a form which 
does not reprcscnt faitltfully thc author's idea 
of the specics. The specimens nlay have been 
arranged geographically and the first locality 
may bc represented by a specimen of an aber- 
rant or uncertain form. I3ut the rule is ex- 
plicit on this point and is certainly casy to 
interpret and follow. 

Torrcy and Gray publish many of Nuttall's 
rnanuscript names, but in listing specimens 
those collected by Nuttall may not bc mcn-
tioned first; ncvertllelcss, his specimens should 
be talren as the type by a broad intcrpretation 
of Canon 14, a. C w d a m i n e  h irsuta  L. P 
acuminata  Kutt. mss. in Torr. and Gray F1. 
1 : 85. The spccimens citcd are : British 
Amcrica, ltichardson; Oregon, Kuttall. The 
lattcr specimen should be taken as the typc. 

When thcre is no original specimcn we must 
make use of Canon 14, c, in determining what 
shall servc as the typc: ' I n  default of an orig- 
inal spccimen, that represented by the idcnti- 
fiablc figurc or (in default of a figure) descrip- 
tion first citcd or subsequently published, shall 
servc as thc type.' I t  sornetin~cs happens that 
the citations will leacl to a spccirr~en, which 
then should be tal-cn as the type. P o a  flava 
L. is bilscd upon a citation from Gronovius 
Flora Virginica, that is, J,innzus gives a spe- 
cific name to a plarrt described by Gronovius. 
A reference to Gronovius shows that he mcn- 
tions a particular spccimcn, Clayton No. 273, 
which plant is dcposited in the herbarium 
of the British Museum and is thc typc of 
I'oa flava I>. 

I will now rcfcr briefly to a second scrics of 
cases, those where tlicre has bccn only a 
change of name. If a specics has bccn trans- 
ferred from one gcnuh to anoillcr thc typc 
spcciincn is ciefcrnlinccl accorcling to the rules 
mentioncd above, by a refercncc to the orig- 
inal dcscrir,tion. If a new name is given to 
a species bclcause the old orlc is untenable, 
the type of the old name bccomcs thc typc of 
the new. Therc are no new difficulties pre- 
scnteci hcrc, if thcre is no doubt that thcre 
has bcrn only a change of name. Ilowevcr, 
one finds many cascs whcre an acthor has 
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changed a name and at  the same time has 
given a description of the species as he under- 
stands it. The description may not agree 
with the historic type. If  the author states 
the synonymy in such a manner that there is 
no doubt that he meant to change the name 
of a given species, the old type must be re-
tained regardless of the description or the 
specimens cited at  the time the change is 
made. This may sometimes become a ques-
tion of judgment to decide whether there is 
primarily a change of name or a description 
of a species with a doubtful reference to a 
previously published species. For example : 

(a)  Panicum barbipulvinatum Nash. Mem. 
N.  Y. Bot. Gard. 1: 21. 1900. 

Panicum capillare brevifolium Vasey; 
Scribner, Bull. U. S. Dept. Agric. Div. Agrost. 
5 : 21; not Panicum brevifolium L. 

Then follows an  extended description and 
finally a specimen is cited as the type (Ryd- 
berg and Bessey 3544). This is evidently a 
change of name and the type should remain 
the same and be determined by a reference to 
the original publication of P. capillare brevi- 
folium Vasey, where a certain specimen from 
Montana is mentioned, Rydberg & Shear 436. 
Even though it may have been that the plant 
described by Mr. Nash was a different species, 
still the name P. barbipulvinatum Nash is a 
typonym of P. capillare brevifolium Vasey 
and a new type can not be assigned. 

(b )  Panicum scribnerianum Nash. nom. n. 
Bul. Torr. Bot. Club. 22: 421. 1895. 

Panicum scoparium S. Wats. in A. Gray, 
Man. Ed. 6, 632. 1890. Not Lam. 

P. scoparium minor Scribn. Bul. Univ. 
Tenn. 7:  48. 1894. Not P. capillare minor 
Muhl. 1817. 

The synonymy is arranged chronologically 
and both names are untenable. I believe that 
the fact that Mr. Nash chose scribnerianum 
for the new name is sufficient evidence to 
show that he intended to change the name of 
P. scoprtri~im minor Scribn., and hence the 
type of the former is also the type of the 
latter, namely, a specimen from middle Ten- 
nessee collected by Gattinger. 

Others may hold that the new name must 
rest upon the type of the plant described by 

Watson, since this is the first synonym cited. 
A reference to Watson's description shows that 
P. pauciflorum is given as a synonym in the 
6th edition of the 'Manual '; that the descrip- 
tion is identical with that under P. pauci- 
florum Ell.? of previous editions back to the 
first; that in the first edition the range is 
given as N. Pennsylvania (Carey) and W. 
New York to Michigan. I n  this case Carey's 
specimen becomes the type of the species 
doubtfully referred to P. pauciflorum Ell. by 
Gray and also the type of P. sc$bnerianum 
Nash. 

( c )  Panicum minus (Muhl.) Nash. Bul. 
Torr. Bot. Club. 22: 421. 1895. 

P. diffusum Pursh 1814. Not Swartz 1788. 
P. capillare minus Muhl. 1817. 
P. philadelphicum Bernh. 1829. 
Mr. Nash then describes his plant briefly, 

but sufficiently to show that i t  is not Muhl- 
enberg's plant, but P. capillare minimum 
Engelm. Nevertheless, the type of P. minus 
(Muhl.) Nash must be that of P. capillare 
minzu Muhl. (which, by the way, was not thus 
published by Muhlenberg), as there is pri- 
marily a change of name. I t  might be argued 
that P. diffusum Pursh is also a typonym of 
P. minus Nash. I f  Mr. Nash had given an 
entirely new name to P. diffusum Pursh, then 
the new name would have been a typonym of 
P. diffusum,but he chose to take up another 
name founded upon a different type, in which 
cnse P. minus Nash and P. diffusum are 
synonyms or at  least supposed to be, but they 
are not typonyms. 

(d)Dactylis cynosuroides L. Spec. 71. 1753. 
Linnwus gives first a description of his own 

apparently based upon the specimen in his 
herbarium, which is Spartina polystachya 
Willd.; second, a citation from Gronovius 
Flora Virginica, which is supported by a 
specimen of Spartina polystachya Willd. in 
his herbarium; thirdly, a variety P which is 
Spartina glabra Muhl. The localities given 
are Virginia, Canada, Lusitania. All the 
evidence here is in one direction, and the type 
specimen is the one in the Linnwan herbarium. 
%lichaux next transfers this to his genus 
Trachynotia as T. cynosuroides. As he uses, 
the specific name cynosuroides, and quotes as 
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synonym D a c t y l i s  cynosuroides L., we nlust 
consider this as primarily a change of name, 
although the plant he describes comes frorn 
IIutlsoll Bay, antl probably is Spczrtzna cynos- 

urozdes as gtmerally understood, that is, the 
plant fro111 the interior, with fern spikes. 

S p a r t i n u  c?/nosuroideo Willd. Enunl. 1 :  80. 
1809, must also be considered as a typonynl 
of I l a c l y l i s  cynoc~s?.oid(-.s T,., since i t  is pri- 
marily a change of name. The description 
also applies. Tho two synonyms cited are 
I). cynosuroides Willd. Sp. 1 :  40, which is 
based on Ait. Ilort. Rew. 1: 103, which in its 
turn is based on D a c t y l i s  cynosuroides L. sp. 
2d Ed. 104, and secondly upon T r a c h y n o t i a  

cynosuroides Michx. 
I t  is evident that Michaux took up Lin-

niius' nanle for the wrong plant, and his two 
species T. cynosuroides and 1'. polystachyn 

must stand as synonyms. This leaves without 
a narne the plant which Michaux describes 
under 2'. cynosuroides. 

I t  is not best to be too arbitrary in deciding 
sucli cases and thus be led into an abrurdity. 
This is particularly trne for I,inn:ran sl)c,cic.s, 
as the conditions are unusual. 1 , i n n ~ u s  is 
introducing a new rystern and gives specifi c 
names to a large numbcr of plants already 
well known. Judgrilent should bo used so 
that a blind following of rules i ill not lead 
us into untenable positions. Thc American 
species are quite likely to he based upon type 
specimens which agree with his description. 
If there is no sprcimen in the TYnnzean JJer- 
barium the type should be traced, if possible, 
to a definite plate. I f  there are no plates and 
tlzere is a conflict of cited dcscriptions, much 
care and study may be necessary in deciding 
upon what shall br a substitute for the type. 

I t  is to be noted that there are many species 
of plants for which there are no noniencla-
torial types. Only a. few of' Walter's grasses 
described in I ~ i r  ' I7lora. Carolinians' are pre- 
served in his herbarium now deposited in the 
British Museum. Names of species not rep- 
vescntecl in this collection are bascd upon 
descriptions and one can only say there is no 
type specimen. It may be that thcre is not 
in cxistcnctx the type specirnerl ol a species, 
according to the rules quotecl, yet there may 

be other specimens which for practical pur- 
poses may take the place ot' the type. Many 
type specinlens wcre lost at  the time Yrofessor 
Scribner's herba~.iulrr x7as destroyed by fire. 
Where there are duplicate types (specimens 
of a set or scrlcs bearing the same nunlber 
or other data to show that they are a part of 
the same series) one of these may be chosen. 
I t  may be necessary to select a second or sub- 
sequently cited specirnen to take the place of 
the type, when the latter is known to be lost. 
I n  all cases such a selection should hc done 
by a lnonographer w21o has had opportunity 
to give the lnatter careful study. 

A type specimen may consist of more than 
one individual plant. Consequently portions 
of the typc specimen may be deposited in dif- 
ferent placcs. I n  the National ETerbarium are 
portions of the types of lnany species of grass- 
es, such as those of Trinius, Muhlenbcrg and 
Elliott, sometimes consisting of an individual, 
more often of spikelets. These cases should 
not be confused with those mentioned above, 
where a description may have been drawn 
from all the specimens of a given number, 
one of which was retained in the author's 
herbariunr and the remaindcr distributed. I t  
would seem better, here, to distinguish the 
specimen or shect of specimens in the author's 
herba~iunias the type. 

Finally, the following suggestionr as to 
nomenclature are submitted : 

Duplicate type: Specimens of the same 
serics or set as the type as indicated by the 
number or other data. 

Co-type : A specimen cited with the original 
description in addition to the type specimen. 

h.8.~Ir~cr- rcocl~ .  
Ti. S. DEPARTMENT AGRICULTURE.OF 

~ 1 , ~ r l o l i u ~ rrnuch has been written aho~it  the 
physiological effects of high altitutlri, every 
new contributiort lo lhe suh,ject is of intcrcst. 
I n  a recent account of 'The Silihirn IXinl-
~12%)'~ afi'lg., April, 1905), Mr.' (dcot. ( ~ P O ~ T .  

Dougl~sW. Feshfieltl gives the following 
summary of his psrtg'q cxperienecs :31ountain 


