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ants in having the power of feeding by re-
gurgitation and of forming polydomous colo- 
nies. These conditions ~nerely serve to link 
the P o n e r i n ~  more closely with the Myrmi- 
cinze, Camponotinze and Dolichoclerinze. Dr. 
Cook destroys the value of his own observa-
tions by continually using them in support of 
his perverse speculations. I can see no reason, 
therefore, for revising my opinion in regard 
to the taxonomic and economic status of the 
kelep as expressed in two previous papers in 
this periodical.' Apparently the liarcler Dr. 
Cook works to confer exceptional attributes on 
the kelep, tlie greater becomes its similarity to 
other ants, especially to tlie relatively un-
plastic Ponerinze, and hence the less promising 
it beeo~nes as a subject for agricultural ex-
periment. 

The sole result, which, in my opinion, we 
had a right to look forward to, from all this 
Corybantic enthusiasm over the introduction 
of an exotic ant into the United States, was 
not the protection of tlie cotton plant from 
the attacks of the boll weevil, but the proclue- 
tion by some well-trained ento~nologist of a 
carefully written and illustratecl memoir on 
the structure and habits of a ponerine ant. 
Under the circumstances and with tlie funds 
and facilities a t  its disposal, this lay well 
within the competence of the Bureau of Ento- 
mology, and may, in fact, be actually under 
way in the promised report. But assuredly 
Dr. Howard is not to be congratulatecl on the 
kelep articles hitherto published under the 
auspices of his bureau. We are accustomed 
to receiving much better work from that 
quarter. W~r,r,mw MORTON WIIEEI~ER. 

ISOLATION AND TIJE OKIGIN OF SPECIES. 

PRI<SID*:TLJORDAN'Spaper ' The Origin of 
Species through Isolation'' has been read by 
me with much interest. The following para- 
graph may be quoted as the caption under 
which he writes : 

I n  nature a closely related distinct species is not 
often found quite side by side with the old. It 
is sinlply next to it, geographically or geologically 
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speaking, and the degree of distinction alrnost 
always bears a relation to the importance or the 
porinanencc of the barrier separating the supposed 
llew stock froin the parent stock. 

I t  appears to me, however, that the case as 
stated by him can find scant support of the 
botanists, to wlio~n i t  is, I think, easier to 
find exceptions to the rule, than facts in sup- 
port of it. The question is, of course, a very 
complicated one and all who embark on a dis- 
cussion would fain sound the ' ob l iqato '  of 
Leonard Stejneger, 'so far as I know.' A few 
instances drawn at  random will suffice at least 
to throw a reasonable but large doubt upon the 
factor of isolation and the extent of its effects, 
as stated by President Jordan, at least so far  
as plants are concerned, and this doubt should, 
I believe, obligate us to put the caption cited 
nhove into the form of an open question. 

L y c o p o d i ~ ~ mcornplanaturn 1,. and L. tris-
tuchyurn Pursh are two very distinct but 
closely related species of club-mosses oecupy- 
ing tlie same range. If  we attempt to con-
struct a theory of their origin we are eom-
prllecl to regard them as genetically related, 
whatever tlie mode of origin may have been. 
These species often grow intermingled in the 
same habitat, and i t  was tlie contrast which 
they presented under such conditions which 
forced me to examine them with great care 
and finally to decide upon their distinction.' 
And if, as has beell urged, our eastern North 
American plant, /I. cornplmaturn,  is not the 
true European species, tlie ease is strengthened 
rather than weakened. 

I n  the deserts of tlie southwest are to be 
found numerous closely related species of 
cacti, especially of the genus Opun t ia ,  occupy-
ing the same habitats and, perhaps, the same 
ranges. I t  would be difficult to apply the 
~ r i n c i ~ l e  As an example of isolation to these. 
T may say that there are two distinct but 
closely related species of the prickly pear type, 
which I may not, in tlie present state of their 
taxonomy, presume to name, distinguishable 
by their fruits, which are in one species 
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globosc and dark red, and in the other ob- 
conical and yellow and brown, in maturing, 
respectively. The hybrid character of some 
individuals must be admitted in theory, b. 
the presence of the two types associated in the 
same habitat is beyond doubt. 

Again, to cite a striking, if sweeping, illus- 
tration, it is to be properly appreciated that 
all the species of tlie fleshy Euphorbiac'c:~~ 
are confined to one grand region, and all the 
analogous species of tlie C a e t a c e ~  to another. 
The species composing a genus may not be 
exactly coextensive, but the ranges of many 
species may and often do overlap, and are to 

!
this extent coincident. 

Among the violets, the old species, of Gray's 
'Manual,' Viola palmata, a few years ago was 
made to comprehend a number of 'varieties ' 
then so called. These have now been showl~ 
to be a humber of distinct but closely related 
species, some of which, at  any rate, exist side 
by side in the same habitats and have the same 
or similar ranges. rThc same may be said of 
the certain yellow, stemmed violets, and of the 
white violets, V .  lanceolata and primulmfolia. 

Two species of Drosera, rotundifolia and 
Zongif oZia, are constantly found together and 
are usually expected to be so found by every 
collector. Two other species are often asso-
ciated with them, though not always. 

CEnothera biennis and 0. Oakesianu grow 
togetlicr in the same habitat. So also Asclepias 
incurnata and pulchra, two species of the milk- 
weed which are not readily recognized by the 
tyro, but are yet perfectly distinct, grow con- 
stantly associated in tlie same swamp. 

Rhodiola integrifolia is distributed from 
Colorado to Alaska. I n  Colorado R. poly-
gama, closely related to it, is found with i t  in 
the same habitat. The two are not separated 
by any geographical barrier. 

Of the Potentilla quite a number of species 
are very often associated, especially those of 
the nivea, gracilis and rw bicaulis groups. 
Three or four of the species may usually be 
found growing in the same patch of an area 
not larger than a good-sized room. Of tlie 
sedges, many species, often closely related, are 
to be found in the same bog. 

The ha~nmocks of Florida are particularly 
interesting in this connection because of tlie 
great number of species to be found in 
restricted habitats. Two species of white-
flowered Lantana, odorclrta and involucrata, 
are always or nearly always found together, 
and this applies to tlie two yellow-flowered 
kinds, depressa and ovatifolia. The two live- 
oaks, Quercus gerninata and Virginians, are 
in the same case. Catopsis nutans and Ber-
teroniana grow intermingled on the same tree, 
and the same may be said of many other 
epiphytic species, including Tillandsias, Epi- 
dcndrons and other orchids. I t  is worthy of 
remark that just at  the places where the 
struggle for existence may be presumed to be 
the most intense between tlie individuals of 
the vegetation there also do we find many 
examples of the same association of closely 
related species. 

Among the ferns, examples are numerous, 
notably so again in the ease of the tropical 
epiphytic filmy fern, Elaphoglossums and 
Polypodiums, which grow intermingled, as 
every one can testify who has examined her- 
barium specimens which are often conlposed 
of two closcly related species and therefore 
not discerned as such by the collector. I n  
Jamaica there are a half-dozen species of tree- 
ferns which are endemic to the island and are 
practically always intermingled! Of northern 
edapliic species Botrichium obliquum and 
dissrcturn are always expected to be found 
growing together, and the same may be said 
also of B. neglectum and lanceolatum. Dry-
opteris Goldieanum, though more restricted 
in its choice of habitat than D. marginale, is 
often found with it. 

Examples among the mosses and liverworts 
are abundant. Orthotrichwrn Brownii, Ohio- 
ense and brachytrichum may not infrequently 
be found mixed together, and even three other 
species, of this genus may be associated with 
them, all growing on trees. The rocks support, 
for example, Dicmnzcrn loizgifoliurn and 
viridis, often components of the same tuft, 
and thus also D. fuscescens and montanurn. 
Concerning the liverworts, a citation from 
Spruce is instructive: "I have a small tuft 
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gathercd by Mr. Stabler on Rowfell which 
comprises five species of iVarsupella inter-
mingled in the space of a square inch." Be 
it rcrnernbered that Spruce was a most critical 
student of these forms. 

Bnd, if these are proper cxamplcs, what of 
the numerous species of oalrs, willows. thorns, 
asters, golden-rods and many others which 
spring up in hosts to challenge our scrutiny? 
Certainly wc should thinlr long before apply- 
ing the principle advocated by President 
Jordan to thcse. And what too, shall we say 
of the many species of the Siphonew, the sea- 
fans, shaving-brushes and their lilre which 
grow in the warnlcr waters of the tropics, 
rnany closely related lrinds in restricted and 
identical localities, a condilion quite anal-
ogous, I venture to say, to the distribution of 
the oaks, willows, c i  cetern. 

I t  therefore appears that the gcne~al law 
as stated by President Jordan, 'Given any spe- 
cies in any region, the nearest related species 
is not lilrely to be found in the same rcgion 
nor in a remote region, but in a ncighboring 
district separated from the first by a barrier 
of sonlc sort,' would bc more in harmony with 
thc facts in the case as understood by the 
botanists if stated in the converse form. 

Prciidcnt Jordan further admits that, theo- 
rctically, rrrutations nlay arise which may hold 
their own in competition with the parent form, 
but states that such a condition is virtually 
unlrnown.' This, howevcr, is far from being 
the case araong tho plants. Aside from the 
many properly designated species in cultiva- 
tion, we have definitc, well-authenticated cascs 
of uncultivated forms which givc denial. 

Tn 1886, de Vries found in the fields of 
TIilversum a plant, CGnolkera breuislylis, 
which turned out to be a mutant of 0. 
LamurcLiana. Although 0. brevistylis pro-
dncaes comparatively few seeds compared with 
the parent forrn, and has not ariscn anew as 
a mutant since thc tirne of its discovery, it 
has, ncvcrthelcss, been ablc to maintain itself 
alongside the parcnt species in thc originaI 
habitat up till the present timc. 0. brevistylis 

Zeo. Ilryo7ogique, 8 :  104. 1881. 

" 1,. e., p. 545. 


may be artificially crossed with the parent 
form and when this is done thc progeny split 
according to the Mendelian principle, so that, 
even if this were the mcans of propagation 
upon which 0. brevislylis depends, the racc 
would be maintained. 

Without recounting the case of Capsella 
Ileegeri, and other wcll-known instances which 
are completely authenticated, we may see that 
i t  is unwise for us to ignore the probability 
that the same thing has occurred in nature 
vcry rnany times. 

The examples which I have givcn abovc are 
only a few of a thousand which might just as 
easily be recitcd and have occurred out of hand 
to me and to a few of my colleagues whom I 
have questioned on the matter. 

Apropos of the proposition-hat all the 
organisms in a region unbroken by barriers 
will slowly change togcther in the process of 
adaptation by nature, I may be permitted to 
point out that i t  is again still an open clues- 
tioii whether this is the nlclhod by which a 
peculiar flora has attained its apparent uni- 
for~nity. Curiously cnough we find marlrcdly 
desert types, e. g., Zyxyphus, a thorny shrub 
of the descrt, growing chiefly along water 
courses, and opposite types, as Verbena ciliala, 
which can not be seen to differ from a so-
called 'mesophytic ' garden weed, ccologically 
or physiologically, getting along quitc well in 
the habitat of Cereus giganteus, the ocotillo 
(Foz~quieria  splendens) and a lot more special- 
izcd cnough plants. Similarly we find, for 
examples, a spccics of Opunlia, 0. Opuntia, 
growing in our eastern states associated to-
gether with mesophytes, just as we find many 
nlesophytes growing in arid deserts. Why? 
The answer to this query involves some 
answer to the problcm of the origin of descrt 
floras, one, however, which has not yet been 
solved. F.' E. LLOYD. 

T~CACIIERSCOLL~CGE, 

COLI:MRTA
UNIVICRSITY. 

TIIE SMALL MOUNDS O F  TIIE UNITED STATES. 

INthe two papers on the probable origin of 
the small mounds in the southern and westcrn 
parts of the Uilited States, which have ap- 
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