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hensive training, or a t  leabt from the laclr of profiting by it. If 
while himself a student a t  the John Hopkins Uni~rersity, he had 
determinect to get all there was in the admirable elenlentary 
courses which are there offe~ed in geneial biography, zoology, 
animal ph;csiology and embryology, instead of interesting himself 
from the first niainiy in plants, he u~ould not only have been en-
abled to talic a broader view of his specialty, but would not have 
committed himself to the position in which this article places 
him, 

Rlr. JlxcMillan incidentally remarks that he has '<not a t  p~esent  
time to discuss the fundamental absurdity of courses in 'general 
biology,' as if it were possible to plunge boldly intocomparative 
study of plants and animals before one has studied plants and 
animals tlie~nselves. I t  is as if one should enter upon analytical 
statics and follow it up by geometry and the calculus." Here 
again Mr. Blac3Iillaa demonstrates the urgent need of a good 
course in  general biology for botanists as well as for zoologists. 
Here the analogy drawn is false. Zoology and botany (lo uot 
!,ear a simirar relation to biology t l ~ a t  geometry and the calculus 
bear to  the higher mathematics. The instruments for sol\.ing 
problems in bolany and zoology are essentially the same, such as 
good observation: eound reasoning, a kno\vledge of tect~nical 
:nethodu> ancl of the other physical sciences. 

I t  is not necessary for the student to examine a large nuinber 
of organisms in order to come face to face with tlrc fundamental 
properties of living things, and this fact proves that IIuxley and 
his succrsscirs are right in iusistiilg that t,he study of biology is 
one disciplir:e. To teach the studet?t this, and to lead him t.o 
discover solve of the wider agreements and differences of living 
organisms, i3 of nlore intellectual value to him than to conduct 
him a t  the start to the more special scudy of either plants or nn- 
imals, Thii is true ~vhether he is to become a specialist in biolo- 
gy or not. 

Some of iiie chief merits of Mr., MacBIillan's paper bayre now 
been pointed out. h subordinate merit which it  possesses is that 
of calling attention to the defect in marry in:;titutioris of not in- 
cluding botany in their curriculum, or in  not givii~g it the prom- 
inence which it deserve.. If he had lirilited himself to poirltirlg 
ont this defect, without casting slurs upon 1ionoreJ inst~tutions 
and their graduates, in an offensive way, his artrcle might have 
done good. Fnascrs H. HEKKICIC. 

Adelca tCollege, Cleveland, Onlo, Apri l  I j th ,  1893. 

A Mew Source of the  So-called Mexican Onvx. 

L ~ ~ , - - - 
~ i . 3o f  the beautiful, in thc way of high-grade material for ,. 

decoratjoe work, will be pleased to learn of the recent disco\-cry, 
on the peninsula of Lorver California, of cstensive dt.positsof the 
so-called Mexican onyx. The new find is some 160 miles south-
east of Sail Diego, and 50 miles from the Pacific coast. The ma- 
terial, as is the case with that of Mexico proper and other 
sources, is J. travertine (i.e., a spring tleposit) and not st.alagmitic. 
The rleposits are essentially superficial, the material in many in- 
stanres so occurriugas to be talren clirectly from t l ~ e  surface of 
the ground by means ctf bars and without previous stripping. 
The colors are light green, rose, and white, variously veined and 
tinted, and of great bcauty, wliile in corupactliess of texture, 
susceptibilitjr to  polis11 and freedom from flaws, tlle n1ateri:tl 
leaves little t o  be desired, A co~npanyhas already been organ- 
ized for working the deposits, and the first shipment has reached 
St.  Louis. lo be cut and p~lished for exhibition,at Chicagoduring 
the \\Torid's Colu-tnbian Exhibition. GEORGE1'. IVIERRII~L. 
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The 13Ietcirperi)acr:of the illinnesota Valley. A list of the higher 
sceil-prodacing plants indigenous to the drainage basin of the 
3Ilnnesota River. By CONWAY &I'IACBIILLAN.Rlinneapolis, 
1892. 830 pp. 2 Maps. 8*. 

BOT~NISTSwi!l examine this volutne with interest, because of the 
numerous new features it presents. I t  is the first of the botanical 

reports of the Geological and Natural History Survey of Minne- 
sota, and, while entirely local in  its character, i t  is very far be- 
yond the usual local catalogue. I t  contains a record of 1,174 
species and varieties, distributed among 407 genera and 106 fam-
ilies. Under each family reference is made to the place of its 
original characterization, the number of genera and species, liv 
ing or extinct, i t  contains, and its distribution in a xery general 
way. Under each genus u7e have the synonoiny as fully as may 
be, again with a reference to the number of species and tlieir 
more deiailed distribution. Finally, under each species and variety 
the synonomy IS given, still more detailed distribution, and men- 
tion of herbaria where specimens are to be founcl. I t  will thus be 
seen that,  while it is a catalogue of plants. it is one i n  a wider 
sense lhan the majority of such publications. Its interest and 
value to botanists lie not alone in the vatiaus facts above refeired 
to, but bccause it  discards the time-honored arrangement of 
orders, s ~ t c h  as is found in the ordinary nlnnuals and text-books, 
and introcluces the nrwer and more natural syste~n of classifica- 
tion. I t  contains, hesides, n discussion of the factors upon which 
classification is hased, principles of geographical distribution? and 
extraordinary st:itjistical detail respecting tlie plants named in 
the list. 

We tilrlt first to the classification an(! nomenclature. We well 
recollect when we first began to study botany, the feeling of sat- 
isfactiou that was felt a t  the se~rning staiiility of tlie science. 
We had Iwen familiar with the discusziorls of zoologists ancl geol- 
ogists regarding the condition of nornelzciature in their respective 
branches, and the botnnirnl rrranu:ils gave 110 sign of changes that 
were lo co'me, or inilicatecl the p1,eseiice of dangerous ground. 
But rurnt,lings of the cotz~ing eruption were soon heard, alLhong11 
it was not nilti1 the pubiication of that a~nazirighook of IKuntze's: 
"Revisio genera l>l:~utarunl," wllicll has turned everything upside 
tlown ant1 set the whole 1)otanical morlci by the ears, that the full 
violence of t,he ernption w:-as realized. Against many of the sug- 
gestions of this refor~ner tlitre has bee11 open revolt, but upon 
the whole the effect, lmas hccn good. I t  is t rue it has compelled 
those \T-lru 1e;~ined their botany Fame ?-ears ago to learn innch ol' 
i t  over again, anti kinv lnatie our latest text-bocilis ol~solete or OIL\- 
l'ashionetl, but i t  has also llut the science upon a n ~ o r c  stable 
foundation. 

Tire discussion of generic and specific nanies has introduced t,lie 
perennially fertiie subject, a na t ,u~a l  cia.ssi[ication of orders. The 
171x11 of placing 1.tanunculacea : ~ tthe liead or Anthophyta and 
Gramine~eat I lie foot is so familiar t,ilat scarcely any other seems 
possible. I t  has been recognized, lmrvever: that the sys'rcnl 
was very faulty, 31111 nunierous c.nileav7ors have been made to 
change it. As long ago :is 1833 ttic present writer, in an a r t i ~ l e  
entitled On the Posit~on of the Cotlrposil= and Orcl~icle~e b L  
 in ?he 
Natural Sjstem,"' pointed out that; the old arrangenlent m7as far 
from being the best,; and Ile 111ade some suggestions as to wliat 
families sl~ould take the highest rani;. He suggested that anlong 
dicotyletlons Cornposit= slioulcl be regarded as  tlle bighest, inzs- 
much as here is found the largest productiori of seed (the end oi all 
plant lifu) \\,it11 tlie least expenihture of material, and, a t  the sariie 
tirne, wit11 atliple provision for cross fertilization. The immense 
nunlber of species and tlieir great range were also citecl to  prove 
their high position. The inipossihility of arranging tl~tx ordei- in a 
strictly natural and yet linral sgstc=m xvas recognizrd, b u t  it \( a.s 
suggested that the Lshiaia, were sorne\rhat, parallel with t be Corn- 
posit= in tlieir differerltiation; while w i th  that orcler were apso- 
ciated, as near all~es, Verbenace~ ,  Noraginea:, and S c r o p l i u l a r ~ i ~ ~ .  
Among polypetalons orders Leg~aminoss vvas piaced highest, fol-
lovved closely by R o s a c e ~ ,Saxifragace=: Urn be l i i fe r~ ,and R a ~ ~ u n -  
c u l a c e ~ .  Among rnonocotyledoris the Orehidea: were accortled 
the highest rank, mainly because of their large nunibere, wide dis- 
tribution, varied form, and elaborate tileans for cross fc~rtilization. 
At  the same tirne, a general scl~enle ivas propclsed, c\ hicll isrepro- 
duced here. In  it, it will be observed that there arc four general 
lines of descent;, viz., from Orc l i ide~ ,  L i l i a c e ~ ,  Palma,  and 
Gmmineze. The relative rank of orders is not tillat, the s i ~ i a l l ~ r  

\vhich has been followed in the voiunle under review, hut the 


1 American Naturalist, December, 1883. Also read iu the Xinneapolis 

meeting of the  A. A. A. 5. 
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all cases to preserve the original specific name, except when t h ~ s  is 
the same as the genus, when the next oldest name IS substituted. 
This is in accordance with the rules adopted by the botanists of 
the Amelicari Association for the Advancement of Science. A l l  

Orchl lea: 
I may not agree to this exception, but to the present nniier it seetlrs 

Burmanniacem~ 7 the better plan. Another feature, more or less of an innovation ~ 

I I 
Hydrocharidea: Scitamine'- in botany, is to use lower-case letters instead of capitals in all 

-- I I specific names, no matter what the source from which they hare I Naiadacea: B r o m e l i s c e m  
I I been derived. This is the plan adopted in some o f  the o t l~cr  

sciences, notably in paleoatology, and it is being rapidly adopted 
by botanists. 

Inasmuch as the old divisions of the D~cot~ledoris  -Polypetalz, 
Gamopetala, and Apetala- have been discarded. a new selies of 
terms is needed, and those adopted in the volume are as fol- 
lows :-

I p l a ~ e l l a r l e l e --------~almm Division A.- Protophy ta. 
Comrneliuacea: 

1 Psndanem Division B. -Metaphgta. 
Plants where sexuality has not Iwen (A) or whele it has been 

developed (B). Under B we have:- 
(I.) Gamophyta, \vhicli develop sexual plants from their eggs 

without any spore-producing structure intervening, such as pond 
scums, black mold, and a l g a  lilre ~ d o g o ~ z i z ~ m ;  and 

(11.)Sporoph~ta,  in which the fertilized egg is divided into a 
cellular structure capable of growth, and consists of a s1:ore from 
which sexual plants are produced. 

placing of Orchidew at  the head of one alliance. and G r a m i n e ~ ~  Then comes the division of (11.) into (1) Thalloptl,vt:r, (2) Arche-
of another, agrees with the general scheme. Again, among the goniata, and (3) hIetasperina. In (1) are inclutlrd tiic great mass 
dicotyledons Conlpositze is regarded as  the highest and Ranun- of sea-weeds, algw, and fungi. In  (2) we have (:hnra, Nitella, 
culaceze is placed well down in the scale. The whole arrange- coniferous trees, the extinct Lepidodendron, etc., and in (3) we 
ment is that of Engler and Prantl,2 but it  corresponds so well have those fornis producing seeds i n  a closed ovary. Finally 
with the provisional outline suggested by the writer of this that the Metasperma are divided into two groups: (a)hrch icha lyde~ ,  
he has called attention to it. without a perianth or having one made up of separate leaves, 

Professor MacMillan's plan in the citation of authorities is in about equal to the 0113 groups A p e t a l ~  and Polgpetalze, and ( b )  

a Natur. Pflanzenfam ,1887-1893. Metaclilamydeze, in which the p~riiinth leaves are united, and 
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which equals the old group Gamopetala. The classification may overbalance the preponderance of facts showing the distinct veg- 
be tabulated as follows :- etable nature of the slime-molds. 

A.- Protopbyta. There is a long and interesting discussion of the relationships 
B.-Metaphyta. 	 of the metasperic flora of the region, in which the general features 

I. Gamophyta. 	 of geographical distribution and the factors concerned with it  are 
11. Sporophyta. 	 considered. The history of the region is regarded as of prime 

(1) Thallophyta. 	 importance, and past time has been a most potent factor in the 
(2) Archegoniata. 	 work. As the WMetasperm~ have existed on the earth since as  
(3) Netasperma. 	 far back as Jurassic times, this history begins then. Glacial 

a. Chalazagame~ (a single genus Casuarina). time, however, was the period most immediately concerned with 
b. P o r o g a m e ~ .  	 the present distribution. Many plants previous to that epoch 

* IkMonocotyledons. lived in bIinnesota which were driven away never to return, or 
*'; Dicotyledons. which were entirely exterminated; while, on the other hand, 

.+ Archichlamyde~.  many species mere found after the close of the period entirely ++ Metachlamydea. unlinown before. The Sequoias, once widely splead over the 
While following the classification of Engler and Prantl to a continent, but now occupying so restricted a range, he considers 

large extent, Professor MacRIillan takes issue with them upon to be an indication of the great competition existing between 
some points. One of these is the nature of the Bfycetozoa, or, as plants in Tertiary times. their great height and giant bulk show- 
they are more commonly called, Myxomycetes. I-Ie believes them ing the magnitude of the struggle. So, on the other hand, the 
to be animals rather than plants. I t  is difficult for the present C o m p o s i t ~are regarded as rep~esenting a type that permitted 
writer to see why the motility of the plasmodium of these plants, nonderful variation, and hence great adaptability to changed 
really the only animal-like feature they possess, should be regardeel conditions. 
as very different in character from the motility of the swarm- The 150 pages devoted to statistics of the flora ean only be men- 
spores of such universally recognized plants as Hydrodietyon, tioned here. Even a detailed statement of the lipads tneated of 
Bdogoniunz, Volz.om, and others. If motility in conjunction with tvouid glve but a faint idea of the elaborateness of the discussion. 
lack of chloropllyll be evidence of the animal nature of the A very full index (66: pages) gives easy reference to all species, 
Jlyxorngcetes, why should not the stationary Hydra, multiply- genela, and orders rn~nt~onecl Altogether this is the inost elab- 
ing (as it can) when cut into small pieces, and possessing chloro- orate catalogue of plants of a limited district it has ever been our 
phyll, be considerecl a plant;? Or where are ive to place Dio?z~a ,  lot to examine. Its use of modern classification and nowen-
Drosera, and the like, that present movements analogous to, if clature w ~ l l  make it  of very gleat interest and value to all sx s- 
not precisely the same as, the conkractile powers of many animals? tematic botanists, and, while all may not agree with the author 
The hard and fast lines between the animal and the vegetable in his many suggestions or innovations, there are none but mill 
kingdoms hare long since been broken down, and there is as recoqnize the enormous arnouut of labor put into the volume. It 
much justice in placing Myxomycetes with vegetables as i n  is greatly to be desired that other limited floras he as completely 
placing Protista with animals. The fact of motility, the abeence dissectecl anel discussed. JOSEPH F. JAMES. 
of chlorophyll, or both combined, can scarcely be sufficient to Washington, D.C., Narch 27. 
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