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was from west to east; that they were emigrants from Eur ) p a n  
lands; anel, in fact, were none other than a part of o u ~ .olcl 
friends, the Pelaspi of Greece; and these in tilrn mere of 111c 
same stock as the Tyrseni ancl Etrusci of Italy. Sufficient can 
be said for the theory to malre it worth further and scriolls inve?- 
tigation, 

An older theory, to wit, that the true Hittite is on Indo-European 
language most akin to the modern Armenian and probably i t s  

ancestor, has been revived wit11 considerable force by Prof~,ssclr 
Prter Jeasen of the University of Marburg. His article is in the 
Sz~~day-Sclzool His critici-n~ on Tinaes, March 95 and April 1. 
Peiser's theory, that it is allied to the Turlrish, is severe and 
merited, Cli'itll reference to the puzzling and complex quesijons 
suggested by the inscriptions and ethnic types presc'nted by the 
ancient monuments of Cilicia, he proposes the theory that the 
rulers of this tlistrict u-ere at  one time Semites or strong11 semi(- 
ized, while the mass of the population of Inclo-European 
blood. His opinion of his predeceesors' studies is briefl-j sulnmed 
up in tiiese wol.ds, with reference to those of Sayce, Conder, 
Peiser, Ball, and Wright: 'LA11 are without fountiation. and 
t h e ~ rres~iltsare destitute of value " ! 

A Linguistic Map of Guatemala. 

Dr. Karl Sapper of Coban? Guatemala, llas published in the 
first nurnber of Petermu~zn'sA'12ittheilz~ngenfor the current pear 
a map showing the present distribution of the native languages 
in  Guatemala, acco~npanying it with u carefully prepared article 
onA the dialects and culture conditions of the descendar~ts 
of the aborigenes of that country. Much of it is froni his 
own studies, much of it from the excellent works of Dr. 
Stoll. He does not seem to he aware of tho publication by me 
of the material collectecl by Dr. Berendt on the Xinc:a, the Pipil 
of ilcasag~iastlan, and other dialects. He falls into the rather 
serious error, which I pointed out in a paper publi~hed by the 
Congress of Aniericanists (session of 1890), of locating a lan- 
guage of tho 3Iixe group in Guatemala, though lie atids that no 
signs of it now exist. I t  never was there. He fails to solve the 
only real obscllrity which renlains in the l i~~guist ics  of Guate- 
mala, that i.i, the identification of the Popoluca located by the 
hiseolian Juarros a t  Conguaco, in the partido of Guazacapan, 
which mas not Xinca. 

The language of Yupiltepec he considers a dialect of the Zinca, 
and brings into closer relationship the Chorti and the Chol. 
His expressions about tlre dialect of tlre Cajaboneros are not 
clear; in  one sentence he speaks of their tongue as containing 
elements fundamentally diverse, " urspriinglich fremd," to the 
Kelichi; and in another refers to this element as perhaps Chol, 
which is merelj another Maya dialect. 

While Dr. Sapper' work is open to these slight criticisms, it is 
in the main worthy of the highest praise. 

T h e  Earliest Extension of the Iron Age. 

In  these notes (Science, March 10) I referred to some recent 
studies on the early Iron Age in central Etlroj~e. The questiorl 
still remains, When and how did the ar t  of working iron reach 
those localities? Two valuable papers of late pnblicatioa have 
interesting suggestions touching this point. One is on "Le 
Premier Age du Fer au Caucase," by &I. Ernest Chantre, wfro for 
twenty years has travelled, s t ~ ~ d i e d  and excavated in the Cau- 
casus; the other by 31 Louis Siret, scarcely less distinguished 
for his archreological campaigns in Spain. Some remarkable 
coincidences are poiutetl out by both. 

N. Chantre finds that the most ancient sepulchres in Lower 
Chaldea mhicll contain iron are shown by their funerary contents 
to be contemporaneous with the Lhird ancl fourth dynasties of 
Egypt, a t  which period occur the first signs of this industry on 
the Nile. AG the lowest, this .rrould place them 2500 years, B.C. 
The knowledge of the metal reached the southern and central 
vales of the Caucasus about 1500 B.C.. through the extension of 
a ' *SernitJo-.Mushite" people, who were the ancestors of the mod-
eri, Cissetes, They were distinctly non-Aryans, and the ar t  of 
wt?rkingiroii ivas not introduced by them into Europe. Later 
on. about the seventh century, B.C., their culture was deeply 

modified by irruptions of Mongolic hordes f r o n ~  the East. (All 
this in spite of the fact that the moder~l Ossetes speak a n  Aryan 
tongue !) 

The proof of this early Semitic influence is found in ihe iden- 
tity of art-motives, decorations and n~ethocls, and especially in 
the numerous traces of the worship of the godcless Isiltar, the 
A ~ t a r t eof the Phcenicians. In the Caucasus, as elsewhere, her 
favorite symbol, the dove, is constantly met w i t h  ~ J I  ancient 
tombs; as is also that of the hand, en~ployed in her rites as  the 
synlbol of adoration and peace. 

I t  is true, as M. Chantre remarks, that in every ?tation of the 
earliest iron age in Europe. from Greece to Scanilinaviu. w e  find 
fignrines of bircls, eviclently sacred, and all to be traced to the 
dove of Astarte. They are proofs of what impresseci Xf. Siret so 
much in his study of the earliest civilization of the Iberian Pen- 
insula,-- ( &  the worship of a female deity represented under vari- 
ous symbols." Hc also, in his article in L'Anthro1~01ogie, 1892, 
No. 4, is forced hy the results of his own excavations to assign 
this civilization to the daring early navigators of Semitic blood, 
to the Phcenicians, sailing from the far  east of the BIediter- 
rallean, rounding the rocky shores of Spain in search of tin from 
the Cassiterrides, or atnher from the far-off shores of the Baltic. 
Tlie first &IIS of iron there follow without a break on a highly 
elevelopeti bronze period; and its earliest discovered use was as 
rivets to fasten togelher plates of bronze. This indicates peace- 
able introduction and artistic growth, not the result of violence 
and conquest. The merchant, not the warrior. x ~ ~ a , : ithe civil- 
izcr. 
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n f  the jourvzal. 
Sham Biology. 


T ~ ~ a r t i c l e 
"On the Ernergencc of a Sham Biology in America9' 
undouhtetlly brought nluch joy to many botanists. Bolne of us 
know fro111 experience that many American botanists arc. never 
so much tickled as when sorne one has gotten thenl to believe a 
zoologist is hopping about a botanist and is worrying over the 
adhesive soil the hutiinist is trying to shalre fro111 his otrn trousers 
nncl hoots onto those of the zoologist. 

Feeling himself above any and all of the charges made in the 
interesting tirade, the presenl writr-r 11.1s concludecl i ~ i ~ought to 
at l e ~ s t  make an attempt to slio'iv 11ow strong a posit,ion his col- 
lrague had taken. No chilclrling botanist can 1tat.e arly rational 
ground for gleefully pointing to me as a zoologist badly hnrt. 
Notu~ithstanding this, I am fully aware of the fact that nothing 
others may do or Pay is too lninnte to impel some people to -trike 
their breasts, pour out eloquent prayers of thanks, arid then go 
their way rejoicing over the capital they imagine can be made 
out of the sins of others. I also must say I a111not at  811 sure of 
what my fellow-zoologists will think of me for daring to answer 
for others. The unqualified and sweeping statements in several 
places technically include me, and this fact I offer 8s an excuse 
for attempting to indicate to botanists that the '*sham biology ' 7  

article is not so impregnable a piece of scientific work as H know 
many think i t  is. 

It  may be well to forestall possible taunting tllruats by slating 
that I have never desired to give a course in "general biology ;" 
that I never attempted to plan, nor even though6 of planning, 
a course in general biology to be given under my  siapervision, 
though the opportunity to do so was before me wl~ezl I came to 
the University of Illir~nesota as an instructor. B have always in- 
sisted, ancl now insist, upon the independence, the airtonomy of 
the two sub-departments of biology. RIy whole record ~ t a n d s  as 
a proof of this, and therefore i t  cannot he said with justice that 
I belong to a class often called "sore-heads." 

Let us  at the outset agree to take bhe figures of speech for wlxat 
they evidently were intended to illustrate, and not try to divert 
the real issues by seizing an opportunity to nag our iinruaculatc 
brethren in botany. 
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We can all agree to the definition of biology. If i t  is to  be im- 
proved at  all, i t  must be made more general by saying ~t is the 
science of matter in the living condition. The writer tells us 
the word is a still to be defined as by Lamarck and Treviranus- 
both distinguished botanists." Will the botanists observe the in- 
nocent way in which their extremely generous champion here 
puts forth a foreclosed first mortgage claim on these distinguished 
naturalists-biologists. And this, too, so imperturbably in adiscus- 
sion whose whole tenor is to hrand good zoologists as out-and-out 
usurpers. Now couple the definition of biology and this innocent 
aot with " I  have not a t  present time to discuss the fundamental 
absurdity of courses in general biology '- as if ~t were possible 
to  plunge boldly into comparative study of plants and animals 
before one has studied plants and animals themselves." Who is 
now sure of what the writer means by " biology" and "general 
biology ? "  Is  general biology a bold plunge into the comparative 
study of plants and animals before one has studied plants and 
animals themselves? Perhaps it is. Perhaps it is not I have 
yet to  learn of the fool board of trustees that is paging some 
fool instructor attempting to compare things without considering 
the things being compared. Is a course in "genera1"botany " a 
course in the comparative anatomy of plants? Is a course in 
"general biology " to be proper only when it  brings the student 
to the level of the genius who has been studying plants and ani- 
mals for thirty or more years? If it is, then away with your
" fundamental absurdity" of long courses and short coulses and 
three-month courses in botany -as if a man could plunge into 
comparative study of plants without stud1 ing plants themselves ! 
The figure of following "analytical statics" " up by geometry 
and the calculus" is not a t  all to the point, and it indicates an 
altogether different conception of the term biology and the phrase 
"general biology" than one mould be led to expect in view of 
the explanation previously given. I t  might be well for our icono- 
clast to consider the definition of b~ology above suggested, and to 
ask, What is a plant and what is a n  animal? T clo not mean to 
imply that in biology we are not to call living things plants or 
auirnals and that the student is not to study the things under 
these names. At present it is impracticable to do otherwise. 
But I do mean to imply thal it is possible to teach the general 
laws and principles of biology i n  connection with the study of 
both plants and animals themselves. Moreover, I maintain that 
i t  is beyond rational objection that the student who studies well 
s Pteris and a Lumbricus (I use the words to indicate centres) 
has a broader and better foundation of facts for the great gen- 
eralizations of b~ology than the student who studies only a Pteris 
and a Ranu7tculzcs We w ~ l l  admit without discussion that the 
end to be attrined by a general course is both informational and 
discipltnary. Now I cannot admit that the methods of study in 
hotany are inherently different from those of zoology. Botany 
and zoology are coordinates of biology, and the methods In either 
must be biological methods. So far  as the disciphne is concerned, 
therefore, a term devoted to the study of plants and one to the 
study of animals will give as good results as two terms devoted 
to the study of plants, and certainly more information of value in 
every-day life will be gained in the former coulse. I cannot, see 
why thib could not b~ true eren if sixteen full weeks, for exam- 
ple, were given up to the study of animals and only eight to  
plants. (The botanists havemy pernlission to exchange the num- 
ber of weeks.) 

After all, it is not evident to me that the '' fundamental ab- 
surdity'" has caused this spasmodic rough of the botanist. The 
t11orn seems rather to be -some zoologists are conducting 
courses m 6'general biology," and, natuially enough, ultimately 
guide the more interested students into zoological lines of work. 
The botanists have confessed that they can't conduct such courses 
because they become so one-sided as to be unable to see that there 
Is anything good in zoology they can't duplicate in botany- tiley 
becoma, if I may venture a figure, soles with their eyes on the 
under side, and then they cloak about '' fundamental ab9urditles " 
Is  jealousy loose among our botanists? I t  is safe to say ~f the 
botanists had this monopoly of courses in general biology they 
wouid not talk about "fnndarnental absurdities." 

Jt seeLris to rue that the paragraph containing the wolds funda-

mental absurdity" is full of extravagant utterance. Is it  not ab- 
surd to say a zoologist can't write anything worth reading upon 
the anatomy of Pteris? I s  i t  not absurd to say only specialists 
can w r ~ t e  anything of value? Either such statements are wild 
and not sufficiently guarded or the botanists are all fools. And 
even fools sometimes write things worth quoting. Certainly the 
zoologists do not a t  present believe the work of all botanists is 
unreliable and should never be referred to. 

I now come to the specific charges. Without giving any 
reasons, I must beg to differ entirely with the writer as to the 
question of the phylogeny and ontogeny of the "sham biology." 

The matter of the inadvertent use of the term biology is, of 
course, to be regretted. But i t  ought to mollify the iconoclast 
somewhat to see that the nomenclature in our university organi- 
zation is nowhere logical and consistent througl~out. 
' I am not sure that I know just what is meant bv saying Johns 
Hopkins Univer-ity would have a better influence with "an  
honest naming of the zoological courses that were provided for." 
I was not aware they had ever been named otherwise. Certainly 
the zoological courses were named in accordance with their sub- 
ject matter when I was at  Johns Hopkins University. And I 
can assure the writer it  will take more than brilliant rhetoric and 
insinuations to make me believe conditions have so changed as to 
have necessitated a dishonest naming of the zoological courses. 
I cannot speak positively about the present course i n  general 
biology a t  this noble university, and will therefore speak only of 
what existed several years ago. The course in  general biology, 
as I got it, was by no means as one-sided as any botanist would 
have made it. A general biology course that will develop enough 
love for botany in a student to make the purchase of such ex- 
pensive hooks as Sachs and various monographs a pleasuie, a r ~ d  
that will develop a respect for botany and admiration of botanists 
and their magnificent work, such as I know has been developed 
at  Johns Hopkins, should hardly be dubbed "sham biology," 
simply because zodlogists were in power. If the f a c ~ s  gotten 
were wrong, it  was the botanist's on7n fault;  for the references 
mere to the recognized authorities. If the course leaned any way 
in my case, it was toward botany. I have heard it said the course 
took up two or three plants and a dozen or more animals -that 
a few weeks were given to plants and months to animals. That 
certainly is not a true picture of the course I was privileged to 
get. And why inast a course, i n  order to be aboce the shadow 
of a ('sham biology," consider just as many plants as animals? 
Must just as much time be devoted to plants as to animals? I t  
seems to me no weaker principle could be adopted. If the bota- 
nist directs such a course of study, he will naturally illustrate 
more with plants. The zoologist will naturally use animals more 
frequently. But this does not necessarily produce a sham biology. 
I admit a decided zoologist or a decided botanist will always be 
in danger of curtailing the sister-science too much, and a course 
laid out by the one or the other may, naturally enough, not be 
altogether satisfactory to the  colleague "not in it." Such facts 
do not touch the possibility of botanist and zoijlogist conjointly 
formulating a course in general biology. If the principles, laws, 
and generalizations to be impressed upon the student be taken as 
the guide, and the two kingdoms of living things be viewed as the 
store-houses of facts, a true general biology beconles a possibility. 
Why should a school of biology, organrzed with a professor of 
zoology at  its head be any more a school of sham biology than a 
univers~ty with an ichthyologist as  president be a sham univer- 
sity? 

The "always insular capabilities of the Johns Hopkins hiolo- 
gist for blatant philistinism in regard to things botanical" would 
be an unpardonable fling in view of what men the writer's pre- 
vious statements mould make i t  cover were it  not for the fact 
that it  appears to have been written with the ghost of that pam- 
phlet (which I had supposed dead, becaust of i t 6  nbsolutt flatness) 
dancing before him in .'cool effrontery." But r?cxn thc pachy- 
dermatous zoologi.;ts can and it is no appreciate moil~~rat~ori :  
weakness to keep one's just appreciation of I n  e>il lliat does exist 
in  some places under the influence of reason 

There are many things in the way of cril~cizm and clx!~lanation 
yet to be said, but I mill close by pointing out, what an influence 
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botany fieems to he having on my estimable coileague. Some 
zoologists divide the organs of animals into the vegetative organs, 
their f u n c t i o ~ ~ s  being those common to plants and animals, and 
the organs of animal function, their functions being characteristic 
of animals. My genial associate must have learned this fact from 
some one and makes a desperate effort to use it  in  classifying the 
sub-sciences of biology by t r ~ i n g  to limit zoology to the vegeta- 
tive organs of animals, and relegating the  animal functions to 
psychology, which is held coordinate with zoology rather than 
a s  one of its sub-divisions." I may be wrong, but that effort 
looks like a hid for a vote. 

TO guard against any misapprehension on the part of those not 
acquainted R i th the actual attitude of the departments of botany 
and animal biology toward each other a t  the University of Min- 
nesota, I must say that Professor MacMillan and myself are not a t  
loggerheads here, but that we do and always hare pulled together 
for the equal advancement of both botany and animal biology. 
The adjustmene of our courses is not the result of a compromise, 
but the individual and united recognition of facts and conditions. 
We are not competitors, and there is no likelihood that we shall 
become such. I I E ~ R YF. NACHTRIBB. 

Professor of Animal Biology, University of Minnesota. 
April 18. 

On Methods cat Defending the Existence of a Sham Biology 
in America. 

TWO recent papers in  Science deserve a little attention a t  this 
time, for they serve as examples of the kaleidoscopic movements 
by which "biologisls" hope to defend themselves against the 
clearly stated charges of incorrect use of terminology which have 
been brought against them. I t  will not be permitted to these 
wanderers from the path of orthographic rectitude to conceal 
their retreat under cover of a sea of ink. The discretion, good 
taste, enthusiasm of the writer, are not the subjects of the dis- 
cussion and will not be discussed by him. No shuffling to alien 
positions can be admitted as a n  answer to the definite impeach- 
ment which has been brought against courses in zoiilogy masquer- 
ading under the erroneous name of bioIogy. 

Although the briefer, the article by Jlr. H. F. Osborn ' of Col- 
utnbia College should, from the acknowledged ability of its writer 
and its air of g e ~ ~ t l e n ~ a n l y  candor, be given first consideration. 
Mr. Osborn is nnder such manifest misappretiension, however, 
that i t  will be necpssary first of all to correct him and indicate to 
him just the point a t  issue. He says '' the arrangement of 
courses i n  Coluillbia is cited by Mr. MacMillan as a leading ex- 
ample of the manner in which botany is subordinated to zo8logy." 
Since absolutely nothing wassaid in my article about the subordi- 
nation of botany to zoology a t  Colunlbia or anywhere else, I an1 
naturally interested to learn by what higher criticism, textual or 
literary, Mr. Osborn has arrived at  siich an unexpected result. 
I n  my former paper i t  is written, "At Columbia College it is ap- 
parent that the subject of botany, since it  stands by itself under 
its own organization, is supposed a t  least by the ' biologists ' of 
that institution tu be quite without the paleof their own science." 
It is my evident and d~st inct  purpose here to charge, not subordi- 
nation, but misuse of term~nology. Indeed, if there were any 
'"subordination " at  Columbia. I should think it would be of the 
zoological courses staggering as they are under the weight of a 
false nomenclature. 

In his note, Nr.  Osborn cites a number of botanical and 
aoeilogical courses at  Columbia and then uses the word "biologi-
cal'' correctly in the sentence, " I t  does not appear that botany 
is ignored in this programme of biological courses in this institu- 
tion." Immediately afterward he uses the word incorr~ct ly when 
he says, " the fact that the botanical courses are not arranged 
under the Biological Department is a mere technicality of admin- 
istration." k "Biological Department " without botanical 
courses is, however, something more than a " technicality"; it, is 
a sham. 3Ir. Osborn is, of course, a t  liberty to have his depart- 
ment separated as he will; i t  is no affair of ours, -but why should 

' $  Bialogy (Zudlogy) . . . Professor Osborn " ?  Why does he ap- 
pear as defining the word biology as zoology? I am sure it  must 
be for some better reason than the anxiety to  use a high-sounding 
word, even though that word be used incorrectly. 

Having thus indicated to  Mr. Osborn the errors into which 
a probably hasty perusal of my former article has led him, I 
may now note his principal defensive movement. He says, 
"Biology, however, is not the science of animals and of plants, 
as Mr. MacMillan maintains, i t  is rather the science of life." 
Therefore, "those who set forth the fundamental principles of life 
are biologists,"-a fair paraphrase, I trust, of Mr. Osborn's argu- 
ment. This is so unexpected a point of view to be taken by one 
of the leading animal morphologists of America that it  is indeed 
difficult to collect one's self for a reply. The venerable style of 
talk about '' life," I supposed, was extinct in  scientific circles, 
unless one includes the metaphysicians. "Life," I had sup- 
posed, was an abstraction from oertain observed phenomena of a 
group of things known as plants and animals. I presume Mr. 
Osborn does not use the word as does the Boston University in its 
Year B o ~ k , ~  Group IX. in Courses of Instructionwhere is 
"Chemistry, Biology, and Geology," and Group X. is ' -Life,  
Personal Development, and Expression." I did not suppose that 
the slatement that " biology was the science of living things" 
eould possibly find objection in such a quarter as Columbia Col- 
lege. Here a t  Minnesota we are busily studying living things, 
but if Mr. Osborn is studying "life," he is evidently on another 
plane altogether. Long ago, one used to hear of "vital force" 
and "life," but I supposed we now believed that  the best way to 
learn about life was to study living things. If i t  is true that the 
zoologists are going in for the study of "life" under the belief 
that biology is not the science of living things, I wish them 
God-speed on a perilous, if ancient, voyage. And if this really 
is the modern view of "biology," I yield me a captive to Rlr. 
Osborn's convincing argument aad beg to withdraw among 
those botanists who believe that botany is the science of the liv- 
ing things, plants, and will certainly, if I know them, be glad to 
leave the study of &'lifen open to the zodlogist-" biologist," who 
rules out living things as irrelevant to his science. 

Let me, in closing, call the attention of Mr. Osborn to the fact 
that I a m  unaware of any one-sided state of true biological educa- 
tion in America. There is nothing one-sided about it  in  Harvard 
University. I t  is the sham biology that is one-sided, and forthis 
thezoologistsare responsibleinlarge measure, therefore the epistle 
is addressed to them. I recall now but one institution which 
names its botanical courses, a '.department of biology." And 
this department is manned by a Johns Hopkins doctor of phi-
losophy, from whom one might unfortunately expect the one- 
sided view. 

The paper Francis H.  H e r r i ~ k , ~  " On t h eby Mr. entitled 
Teaching of Biology," requires some elucidation and correction 
that I may venture to glve. Notwithstanding its characteriza- 
tion of my former article as  '' thoroughly bad," I take pleasure 
in acknowledging its own uncommon excellence. Any defense 
of the sham biology is sufficiently difficult, and while the air of 
righteous enthusiasm mas accurately enough predicted it  was 
scarcely realized with what vigor the plaintiff's attorney would 
be afforded the treatment sanctioned in sucbcases by all  the tra- 
ditions of the bar. 

Aside from its entertaining personal character, the contribu- 
tion by Mr. Herrick appears to seek the establishment of the fol- 
lowing points: (1) The study of biology is not two disciplines, 
but one discipline; (2) hlological science is not to be set over 
against physical science, but is to be included in i t ;  (3) zoology, 
when presented under the name of biology, is not a sham biology, 
but a " restricted biology "; (4) the better fundamental division 
of biology is into general morphology and general physiology, 
not into botany and zoology. Stated thus, with such condensa- 
tion as is necessary for clearness, i l  is hoped that the exact 
meaningof Mr. Herrick is preserved. These four points, only 
the third of which seems to have direct bearing on the question 

he permit such a line as this from the circular of in forn~a t ion ,~  at issue, may now receive their proper attention 
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