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tion may be called to those discrepancies 
by a coadjutor more recently from the 
schools, nevertheless the breadth of his ex- 
perience assures the more mature man that 
his judgment is not at fault and it is ex- 
perience that is of value in the end. 

I n  conclusion, a word may be pardoned 
concerning a matter which has received 
more or less attention of late from the 
public press, namely, the treatment of 
reservoir water with copper sulphate for 
the purpose of destroying suspended or-
ganisms. No doubt whatever exists that 
a sufficiency of the salt will destroy aquatic 
life, and the amount required to dispose of 
such as produce objectionable taste and 
smell is certainly very small. 

What the public are anxious about, how- 
ever, is whether or not the salts of copper 
are to be classed with those of lead as 
cumulative poisons. Unfortunately, the 
answer to ?hat question is not very satis- 
factory at  the present moment. We do 
not possess as much light upon the point 
as we should wish. 

Copper is eliminated by the liver and 
kidneys, and some hold that there is a tend- 
ency towards an accumulation of the metal 
in the liver, and that 'elimination is only 
complete when eliminating organs are 
sound. ' This appears reasonable. On the 
other hand, we should be reminded that the 
use of copper sulphate for preventing algal 
growth is but occasional, and that no neces- 
sity is at hand for asking the people to 
constantly use a water treated with the 
salt. 

A dose of the chemical is administered 
to the reservoir water; the objectionable 
plants are killed thereby and no further 
dosing is required during a considerable 
interval of time. Let i t  be noted, there- 
fore, that the amount of copper used is 
minute, that all of it does not remain in 
solution, and that its use is not continuous. 

As to the employment of copper sulphate 

for the killing of pathogenic bacteria the 
case is quite different. Under such condi- 
tions the amount of the sulphate required 
has to be greatly increased, and, what is 
still more objectionable, its addition to the 
water supply must be constant, because of 
the continual presence of the organisms 
which require removal. I t  may well be 
urged that the use of a 'disinfected7 water 
supply would be opposed by the average 
citizen upon pretty much the same ground 
that he would object to the use of em-
balmed beef. 

Some modification of the copper process 
for the killing of disease germs may yet be 
suggested which will excite the prejudice 
in the popular mind against 'chemicals7 to 
no greater degree than does the employ- 
ment of alnm in mechanical filtration, but 
that day is scarcely here as yet. Let it not 
be forgotten, however, that its use for re- 
moval of those algal growths which have 
given us so much trouble in the past is to 
be encouraged, and that the authors of the 
process are deserving of much praise for 
their contribution to the growing field of 
'water supply. ' 

W. P. MASON. 

SGIENTIFIC BOOKB. 

A NEW INTRODUCTION TO THE STUDY O F  FISHES. 

I. 

A FULL fourth of a century had passed since 

the publication of a general work in  English* 
on systematic ichthyology before a new one 
appeared to take its place. It was in  1880 
that  'An  Introduction to the Study of Fishes 
by Albert C. L. G. Giinther '-.appeared. That 
work, however, by no means represented the 
condition of science a t  the time of its issue, 
and was replete with errors as well as 
anachronisms of all kinds. I t s  author was 

* E. Perrier's corresponding portions of his 
French work (Trait6 de Zoologic) were mostly 
published less than a year before (1903), and, if 
put in the same typographical dress, would cover 
nearly two fifths Inore space. . 
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then the custodian of the fish collection of the 
British Museum as well as 'keeper of the 
zoological department.' His successor as 
custodian of the fkhes, Dr. George A. 
Boulenger, is one of the authors of a new 
work covering practically the same ground as 
Dr. Giinther's. The new work labors under 
the disadvantage of having no real descriptive 
title-page. On a bastard title-page i t  is 
designated as 'The  Cambridge Natural His- 
tory-Volume VII.,' and on the true title-page 
it has the following legen& apportioned and 
punctuated as here represented. 

HEMICRORDATA 

By S. F. Harmer: [ctc.]. 


A 4 s c ~ ~ ~ ~ n - s 
AND ri;\rrn~oxus 
By W7. A. Herdman, [etc.]. 

FISHES (Exclusive of the Systematic Sccount of 
Teleostei) 

By T. W. Bridge, [etc.]. 
FISHES (Systematic Account of the Teleostei) 

By G. A. Boulenger, [etc.]. 
London 

Nacmillan and Co., Limited 
New Pork: The Nacmillan Company 

1904 

We are thus compelled to refer to it as the 
Cambridge Natural History, Volume VII. 

The new worlr, in line with modern concepts 
respecting the vertebrates or chordates, in-
cludes not only tlie lower types of the verte- 
brates of the old naturalists, but also the 
Hemichordata and Urochordata or Tunicates. 
The old class of fishes of the 'Introduction' 

. is replaced by the three classes for more than 
a generation past adopted in America, that 
is, the 'Cephalochordata ' (Leptocardians), 
the ' Cyclostomata ' (3Iarsipobranchs) and 
the 'Pisces ' (~eieostomesor fishes proper). 

I t  may be noted that the names Hemi-
chordata, Urochordata and Cephalochordata 
are given as terms of subphyla and not as 
class names. The constit'uents of the first, 
for Dr. Harmer, are the 'orders' Enterop-
neusta, Pterobranchia and Phoronidea, each 
of which has been considered by some as a 
class, or, at least, far removed from the others; 
the second is universally known as the class 
of Tunicates or Bscidians, the third as the 
class Leptoeardians. The three subphyla 

thus named are succeeded by another sub-
phylum-' IV. Craniata,' which is divided 
into two classes: ' Class Cyclostomata,' gen-
erally called &farsipobranchs or Myzonts, and 
' Class Pisces,' including the Selachians and 
true fishes, or Teleostomes. 

11. 
The three 'orders ' aggregated as ' Hemi-

chordata' can not be considered to have been 
proved beyond all cavil either to be closely 
related or to be true Chordata. The student 
may find a summary of the arguments respect- 
ing the ' affinities of the Hemichordata ' a t  the 
end of the chapter on the group (pp. 30-32). 
I t  is not long since almost all the known 
species of Enteropneusta were supposed to be 
referable to one genus-Balanoglossus. Now 
they are distributed among three families and 
the oldest of them appears under the guise of 
Ptychoderidre. 

111. 
The 'Urochordata' or Tunicata have been 

elaborated in excellent style by the eminent 
monographer of the ' class ' (Professor Herd- 
man), who has long been lrnown in connection 
with those animals. I n  spite of the many 
different changes and systems that have been 
proposed by others while he has been actively 
engaged on the group, he retains practically 
unchanged the system he employed in the 
Encyclopzedia Britannica (1888) and the 
Journal of the Linnwan Society (1891). It 
is noteworthy, too, that the name Cynthia is 
still kept, although there is a well-known 
genus of Fabricius (1808) so termed long 
before Savigny's genus (1827) was established. 
That the retention was deliberate and in spite 
of the facts is evident from a note to the 
same in the Journal of the Linncean Society 
(23, 576), where the substitute 'Halocynthia, 
Verrill, is [declared to be] merely a synonym.' 

IV. 
The main structural features of the 

' Cephalochordata' are passed under review 
in an able manner and the latest sources of 
information made use of. The classification 
is derived by Professor FIerdman froni Mr. 
Walter Tattersall; that author is evidently 
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well informed, but his logical faculty and 
taxonomic tact will be disputed by some at  
least. -	 The 'sixteen species' recognized are 
grouped under two genera-Bran.chiostoma,
'having biserial gonads and symmetrical meta- 
pleura ' and Asymqnetron 'with uniserial 
(right) gonads and asymmetrical metapleura.' 
One of the species referred to Branchiostoma 
is the B. pelagict~m. According to the orig- 
inal describer 'buccal tentacles are absent,' 
and this statement has been corroborated by 
all subsequent observers; the last examiner of 
the species (G. H. Parlier, in November, 1904) 
had an ' exceptionally well preserved specimen ' 
and could 'confirm the statement of niost 
previous writers that oral cirri are absent.' 
Parlrer was also, like C. F. Cooper, 'unable 
to find any evidence of branchial apparatus.' 
Furthermore, the gonads, though in two rows, 
'are often so closely pressed together near 
the niedian plane that they there seen1 to 
form a single median row.' Surely a species 
distinguished by such trenchant characters 
and also distinguished by its pelagic life is 
entitled to distinction from all its fellows! 
Owen and the old naturalists generally con-
sidered the development of the mouth as ' a  
longitudinal fissure with subrigid cirri on 
each side' to be an ordinal character of the 
'Cirrostorni ' named for Branchiostoma. Un-
questionably the character is of generic value 
at least, and the fornz differing so decidedly 
from it may be ranlied not only as the type 
of a distinct genus (Amphioxides), but dis- 
tinct fainily (Amphioxididze). The details 
of the oral structure, however, remain to be 
made known. 

A flagrant violation of a principle of 
nomenclature adopted by all learned societies 
may next be noticed. The naine Asymmetron 
has been adopted for all the species 'with 
uniserial gonads.' Now, Asymmetron was 
not named till 1893, and long before (1876) 
Peters had named a genus Epigonichthys for 
a species which is believed by the author to 
be congeneric with Asymmetron. I f  such 
were the case, the prior name, Epigonichthys, 
should of course have been used for the genus. 
As a matter of fact, however, some natural- 

ists at least will adopt the names Epigo-
nichthya and Asymmet~on, as well as Par-
ampi~ioxus, for special species or groups of 
species thrown together in Asymmetron. It 
may be added that the fact that Peters did 
not appreciate the proper generic characters 
is riot a necessary corollary of the question a t  
issue; he gave the name in connection with 
an undoubted species and tried to define it. 

V. 
The 'Craniata,' or rather the pisciform 

craniates, of course are the chief subjects of 
the volume, the 'craniata' being equivalent 
to all the vertebrates of the old naturalists be- 
fore the recognition of the Branchiostomids. 
These are considered under two classes, (1) the 
Cyclostomata and (2) the Pisces. The former, 
and of the latter the Elasmobranchii or 
Selachians, and the Ganoids of the Mdllerian 
system, have been treated by Professor Bridge; 
the Teleosts are suinmarized by Dr. Boulenger. 
The elaborate chapters on the anatomical sys- 
tenis and organs are also by Professor Bridge. 

011 the whole, the chapters on anatomy and 
physiology are apt and as full as could be rea- 
sonably expccted in a volume of the series for 
which it was prepared. That on ' the  
skeleton ' (Chapter VIII.), however. is in-
sufficient in view of the extreme importance 02 
the various osseous elements in the determina- 
tion of the relationships of all fishes. All 
the non-teleost fishes might be lost and their 
loss made good, numerically, by the dis-
coveries of a single year, yet all the space 
that is devoted to the skeletology of a teleost 
fish is less than ten pages (pp. 205, 211-216, 
237, 240, 246) ; the species selected, the trout, 
is also not typical, a far  better representative 
being the one chosen very many years ago by 
Cuvier and retained by Gunther-the perch. 
The nomenclature of the bones is that current 
for a number of years past in Europe. Long 
ago, however, Sagemehl expressed doubt 
whether a single bone of the fish's skull was 
really a homologue of any in the terrestrial 
vertebrates. We fully share ill that doubt, or 
rather belief, but for the present may retain 
the time-honored naines derived fro111 inain- 
inalian anatomy for the fish's bones. . We can 
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not, howevcr, do so for the elements of the 
shoulder-girdle; the bones of the trout for 
which the names scapula and coracoid have 

'been used (p. 240) can not possibly be the 
homologues of the bones so called in the mam- 
mals. The fkh bones only became developed 
as independent bones in those fishes which had 
originated from a holostearl stock and when 
later specialization in a direction toward the 
,4canthopterygian type had supervened. TO 
call such bone8 scapula and coracoid is to in- 
culcate a most misleading concept of piscine 
morphology and development. 

Attention may be called to another state- 
ment whose ambiguity will mislead. It is 
said (p. 252) that ' i n  some of the wrasses 
(Labrus), the inferior [pharyngeal] teeth are 
opposed to superior teeth on the upper 
pharyngeal bones'; experiments show that 
this sentence mas  be interpreted to mean that 
teeth on the superior pharyngeals are excep- 
tional, whereas they are there, as a rule, not 
only in  all Labrids, but in Acanthopterygian 
and many other fkhes. Professor Bridge 
doubtless knows better, but has been unhappy 
in  the use of words. 

Another phase that may perplex the student 
is the frequent incongruity between the names 
of fishes referred to in the anatomical chapters 
and those adopted in the systematic portion 
of the worli, such as Mesoprion (p. 235) for 
Lz~tjanus (p. 663), Lz~todeira (p. 256) for 
Chanos (p. 294), Rilombz~s (p. 215) for Psetta 
(p. 687), and the like. Such are simple 
enough, but there are soine names which Pro- 
fessor Bridge evidently introduced without 
knowing what forms were involved. I n  one 
place (p. 262), the statement is made that 
" ciliated epithelium has been found in the 
inteatine of a few species (e. g., Rhombus 
acz~leatus and Syngnathus acus)." The 
Rhombus here is by no means the same as the 
Bhowr71us elsewhere, but the Xtromateus 
aczsleatus. I n  a second place (p. 215), i t  is 
.said that ' i n  Labrus 7nbrax there are about 
sixty ' pyloric cma  : notv no Lnbrus nor labrid 
has any czca and the bass (Labraa of Cuvier) 
has only about five; consequently some other 

explanation must be found.* Perhaps the 
statement was based on some hexagramlid, 
called by Pallas Lab~ax,  which has numerous 
czca. I n  a third place (p. 357), we are told 
that 'stridulating sounds inay also be pro-
duced by the friction of the upper and lower 
pharyngeal teeth, as in a species of mackerel 
(Ncomber 71racllyu~us)'; there is no mackerel 
so named, but the fish meant is the ' common 
horse mackerel (Cnranx trachurus)' whose 
relatives are mentioned elsewhere by Professor 
Bridge (p. 363) as 'horse mackerels (Caranx 
hippos),' and which represent a peculiar family 
-the Carangidze (p. 617). 

I n  ' A n  Introduction to the Study of 
Fishes' (p. IT?), the law was dogmatically 
declared that 'with regard to size, it appears 
that i n  all teleosteous fishes the female is 
larger than the male; in many cyprinodonts 
the male inay be only one sixth or even less 
of the bulk of the female.' I n  'The Cam- 
bridge Natural EIistory' (p. 413) i t  is cor-
rectly stated that, ' as a rule, in fishes females 
are more nuinerous than niales, and generally 
they are larger, but to both statements there 
are notable exceptions.' I t  is noteworthy that 
in the very family of Cyprinodonts of which 
the males were declared to be very much 
smaller than the females, there is a t  least one 
notable exception in the case of the genus 
Mollienisia (Mollienia?), whose males are 
much larger than the females. Furthermore, 
the niales contrast with the females in bril- 
liant coloration and especially in the greatly 
expanded dorsal fin. Some other fishes whose 
males are larger than the females belong to 
the familim Callionymidze, Gobiesocidze, 
Labride, Gobiidze, etc. 

I n  almost all cases, so far  as known, 
the larger size of the male is coordinated with 
brilliancy of coloration or soine other sec-
ondary character. I n  short, the rule seems to 
be that when the males are brilliantly colored 
or have other marlied secondary characters 
they are larger than the females. 

"The only examples of viviparous fishes," 
* Keither the origin nor cause of the stran~e 

confusion of names of two unrelated genera into 
factitious species has been indicated by Profcqwr 
Bridge. 
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i t  is claimed, " occur in certain families of 
elasmobranchs, and in five families of teleosts, 
viz., the Blenniidze, the Cyprinodontidze, the 
Scorpzenidze, the Comephoridse and the Em-
biotocidze" (p. 418). To this list should be 
especially added the remarkable Zoarcidze and 
Brotulida combined in a single family under 
the name Zoarcide in the systematic part of 
the work (pp. 712, '713). Some fresh-water 
'Scombresocidze " of the genus Zenurchopterus 
are also viviparous (p. 638). Certain Cgprin- 
id:^ (p. 584), Siluridze and Cottids have also 
been declared to be viviparous, but the claims 
have not. been quite fully proved. 

VI. 
The Cyclostomata are ranked as a class, and 

the two principal divisions, called 'Myxino-
ides ' and 'Petromyzontes,' are designated as 
'orders.' Why the old names Marsipo-
branchii, Hyperotreti, and Hyperoartin should 
be abandoned is not obvious. The groups, 
however, are valued in accordance with gen- 
eral current usage, but the last two are of at  
least subclass rather than ordinal value. The 
immense gap between the 'Myxinoides ' and 
'Petromyzontes ' is apparently scarcely ap-
preciated by most naturalists, but it was rec- 
ognized by Ray Lankester a generation ago 
(1877) in his distinction of the two groups as 
classes. The differences are fundamental and 
affect all parts and organs. If, for example, 
Professor Bridge had presented a figure of the 
auditory organs of Petromyzon to compare 
with those of Myxine and other types (p. 388), 
the contrast could not fail to strike the ob- 
server with the requisite knowledge of com-
parative anatomy to judge of the facts. 

The 'Myxinoides' are divided into two 
families-' Myxinidze ' and 'Bdellostomatidze.' 

The 'Petromyzontes ' are aggregated in a 
single family, as usual .called 'Petromyzont- 
idze.' ( I t  should be Petromyzonidze.) Pro-
fessor Bridge evidently had an imperfect 
knowledge of the species. H e  mentions (p. 
426) Petromyzon with ' three species widely 
distributed in Europe,' and just afterwards 
states that 'Ichthyomyzon, Bathymyzon, 
E?ttersphenus [= Entosphenus] and Larnpetra 
are also northern forms.' Lampetra was orig- 

inally distinguished for two of the 'three 
species widely distributed in Europe.' The 
genera mentioned fall into two primary 
groups: Petromyzon, Bathymgzon and Ich-
thyomyzon in one, Lampetra and Entosphenus 
in the other. 

The statement is made that ' a  new genus 
and species from Chili has been recently de- 
scribed under the name of Macrophthalmia 
chilensis.' The supposed new type was later 
(1902) shown by its author (L. Plate) to be 
simply a stage (' Jugendstadium ') in the del 
velopment of the Geotria chilensis. The 
Petromyzonids of the southern . hemisphere 
differ remarlcably from those of the northern 
in their development as well as otherwise. 

VII. 
The Elasrnobranchii are treated in the old- 

fashioned style. After the extinct orders 
Pleuropterygii (p. 436), Ichthyotomi (p. 438) 
and Acanthodei (p. 440), the now extant types 
are considered under the orders Plagiostomi 
(p. 442) and HolocephaIi (p. 466), and the 
Plagiostomi are, as of old, divided directly 
into Selachii and Batoidei (p. 451). Such a 
division is certainly not expressive of the 
facts of morphology. There can be no yues- 
tion that the structural differences between 
the so-called Notidanida and Chlamydo-
selachidze, on the one hand, and all the other 
Selachians, are of much more morphological 
significance than those between the sawfishes 
of the families Pristiophoridze and Pristidze. 
The Heterodontidze also appear to be widely 
differentiated from the others, though not as 
much so as might be inferred from the old-time 
allusions to them. In fine, the segregation 
into (1) Diplospondyli or Opistharthri (Noti- 
danidze), (2) Prosarthri (Heterodontidze), (3) 
Tectospondyli (sharks without anal and rays) 
and (4) Asterospondyli (other living sharks) 
appears to comport best with structural and 
developmental facts as well as with the pale- 
ontological record. 

The name Notidanidse has been used just 
because it is the term employed by Professor 
Bridge, but it should be discarded. Profwsor 
Bridge, apparently, is content to take a name 
as he finds i t  without caring whether it is 
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justified by history or not. A number of the 
names adopted by him would be discarded by 
those who were willing to obey the codes of 
nomenclature formed by naturalists whose 
large experience had convinced them of the 
necessity of adherence to rules. The per-
sistent violator of such rules places an  ob-
stacle in the path of the zoological student 
and helps to prolong unhappy discord and diffi- 
culty. Too often, however, he assumes the 
attitude of the wolf to the lamb! Examples 
of family names wrongly used are Not idan id~  
(for 13exanchid~), Scylliida: (for Sc~lliorhin- 
id=), Spinacid= (for Squalid=) and Trygon- 
ida: (for Dasybatidat). The L i n n ~ a n  name 
Sqzcaltcs is not used at  all and the name 
Lmmctrgus, though a t  the same time much 
younger than Somnioszls, and long preoc-
cupied, is still retained. Of course it may be 
said nomenclature is of trivial importance and 
too much has been made of it, but if so why 
should those who regard i t  from such a stand- 
point be obstinate in ignoring rules when ad- 
herence need not affect them while it does 
others ? 

There is, too, sometimes inconsistency be- 
tween Professor Bridge's definition of a group 
and its contents. The family Lamnidte is said 
to be composed of " large stout-bodied sharks 
with two dorsal fins, the first just behind the 
pectoral fins, the second, which is small, op- 
posite the small anal fin; " " * .  Tail with a 
prominent lateral keel on each side. ++ ++ * 
Branchial clefts very wide." I t  would thus 
appear as if Professor Bridge had adopted the 
family with the same lirnits that had been 
given to it by Miiller and Ifenle and American 
ichthyologists. On looking a t  its contents, 
however, i t  appears that the genera for which 
the families Odontaspidid~ (or Carchariidz) 
and Alopiida: have been framed am referred to 
it. Yet Odontaspis certainly has not the first 
dorsal ' just behind the pectoral fins,' nor the 
second or anal ' small' (but unusually large), 
nor ' the tail with a prominent l ~ t e r a l  keel.' 
Nor docs Alopecias (properly Alopins) agree 
better. That gcnns has not the first dorsal 
' just  bchind the pectoral fins,' nor ' t he  tail 
with a prominent lateral Ireel,' nor the 
' branchinl clefti very wide.' As l'rofe sor 

Bridge had recognized the irnportance of the 
differentiating characters in  the diagnosis of 
the Lamnidte, he should have recognized the 
families Odontaspidid:~ (or Carchariids) and 
Alopiida by name. 

A word may be in place as to Alopias and 
Alopecius. It is true that Alopecias was the 
ancient Greek name of the thresher, but 
Rafinesque thought i t  was too long and pre- 
ferred to give a new name to the genus (as 
he had a perfect right to do); he selected 
Alopias, which can be perfectly and legiti- 
mately formed from iikosoc and the suffix -ias. 
Miiller and Ilenle first substituted Alopecias, 
but in their great work reverted to Alopias: 
Alopias i t  should be. 

Another notable case of inconsistency is 
manifest in the treatment of the family 
'Scylliidte ' (Scylliorhinidze). That family is 
defined as being 'oviparous,' having ' cgg-
cases large, quadrate,' etc. (p. 446). To i t  
are referred 'Chilosc?~llium,' ' a widely dis-
tributed genus,' and C~ossorhinus (Orecto- 
loiius). Yet both of .thoso genera were shown 
in 1901, by Edgar R. Waite, to be ovovivi- 
parous, like most selachians, and referred to 
distinct familie?, the Hemiscylliidze and 
Orectolobidz. 

VIII .  
The non-teleost 'Telcostomi ' are disposed 

of i n  a s o m e ~ h a t  peculiar manner. I n  the 
group are included the 'order I. Cross-
opterygii ' (p. 476), 'order 11. Chondrostei 
(Acipenseroidei)' (p. 485), and ' order 111. 
FIolostei ( 'epidosteoidei)' (p. 495) and from 
it are excluded the 'subclass 111. Diprjeusti 
(Dipi~oi)' (p. 505). I t  appears to be more 
than problelnatical whether such an  arrange-
ment is the best expression of the present 
stato of our knowledge of the fishes involved. 
The relationship of the primitive Crosq-
opterygii and Dipnensti was so close that 
they mere confounded in one and the same 
group (suborder Ganoidei crossopterygidze) 
by Huxley, and the gap between the two ap- 
nears to be much less than that between the 
Cro~sopterygii and the nearest related of the 
existing fishes. Further dissent need not be 
expressed here. I t  may be recalled, however, 
becal~se the discovery is so recent, that George 
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Wagner (1904)* has recorded the presence of 
a scaly zone behind the gill cavity, as well as 
the existence of a pair of minute barbels in 
Polyodon, thus falsifying the characters body 
'apparently scaleless ' and 'barbels absent ' at-
tributed to the family Polyodontide by Bridge. 

The Teleostei, including almost all the liv- 
ing fishes, have been classified by Boulenger, 
and the work is worthy of that master of 
taxonomy and verbal expression of relation-
ships. The group, formerly and generally 
designated as a subclass, is degraded to ordinal 
rank, and all the chief divisions, mostly called 
orders by American and some other ichthyol- 
ogists, are designated suborders. Of the sub- 
orders there are eleven. 

A large number of the groups familiar to 
American ichthyologists are accepted with 
practically the same limits as are current in 
the United States, but always with the inferior 
rank indicated, the orders being designated by 
Boulenger as 'suborders.' Such are the (1) 
Nalacopterygii, (3) Symbranchii, (4) Apodes, 
(9) Anacanthini, (10) Acanthopterygii, (11) 
Opisthomi, (12) Pediculati and (13) Plecto- 
gnathi. Other suborders have received 
families which had been ejected from other 
groups, the suborders thus enlarged being the 
(5) Haplomi, (6) EIeteromi and (8) Per-
cesoces. Another suborder (2. Ostariophysi) 
has been made to include the Nematognathi 
and Plectospondyli, the main difference from 
American practise being in the fusion of the 
groups, for the relations of the constituents 
of the so-called 'suborder' have long been 
recognized, as has the group itself as a 'super-
order.' 

IIow divergent this arrangement is from 
that long adopted in Europe is told by 
Boulenger (p. 543). " I n  the classification 
of Giinther, which has been generally in use 
in [England] for the last thirty years, the 
Teleosts were divided into six principal groups, 
of ordinal rank : I. Acanthopterygii ; 11. 
Acanthopterygii Pharyngognathi ; 111. Ana-
canthini; IV. Physostomi; V. Lophobranchii; 
VI. Plectognathi. Group [order] I. corre-
sponds to sub-order 6 (part), 7 (part), 8 (part), 
10 (part), 11 and 12 of the present work; 
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Group 11. to sub-order 10 (part) ;Group 111. 
to sub-order 9 and 10 (part); Group IV, to 
sub-order 1, 2, 3, 4, 5, 6 (part), and 8 (part) ; 
Group V. to sub-order 7 (part) ; and Group 
VI. to sub-order 13. 

Some of the modifications introduced into 
the system are rather startling. The 
Mursnide, we are told, differ from the other 
Apodes in that their dentigerous bones are 
the palato-pterygoid, the maxillaries being 
absent, while in the Anguillids and others the 
dentigerous bones are the maxillaries. It is 
difficult to believe that the dentigerous bones, 
specialized as they are, should be so different 
homologically. Exception must also be 
taken to the reference of the genus Derichthys  
to the family Anguillidze. That genus has 
both intermaxillaries and maxillaries, and if 
i t  must, perforce, be referred to some former 
order, i t  is with the Symbranchii and by no 
means the Apodes that it should be associated. 
Anyway, i t  is the representative of a very 
distinct family-Derichthyidse. Another 
group whose new allocation we can not assent 
to is the Saccopharyngide. The fishes of that 
family differ markedly from the true Apodes 
by the absolute want of all opercular and 
branchiostegal as well as various other bones, 
and, indeed, have no similarity, except in 
elongation of body, to the eels. They are 
more likely to be divergents from some stomii- 
form stock. From all other fkhes, however, 
they are widely differentiated, and well en-
titled to rank as the equivalent a t  least of thk 
suborders of Boulenger-the Lyomeri. 

The Comephorida, are extended to embrace, 
besides Con~ephorzis, the recently described 
Cottocomephorzis as well as Anoplopoma and 
Triglopsis.  Dr. Boulenger expresses the 
opinion (p. 697) that 'no doubt can be enter- 
tained as to the propriety of referring 
[Corr~ephorzis]to the neighborhood of A n o -
pbopoma,' but after a careful comparison of 
specimens the reviewer is unable to appre-
ciate a resemblance sufficient to entail ap-
proximation in the same family. We may well 
avail ourselves of the technical character ad- 
mitted by Boulenger hims~elf; in Comephorus,  
' the  second suborbital is no t  p ~ o d z ~ c e dover 
the cheek, a unique exception to the main 
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characteristic of this division,' and this alone 
will permit us to keep Anoplopoma apart 'as 
the type of a distinct family, Anoplopomih 
(or Anoplopomatidze, if you will), since in 
this genus the suborbital bone is 'prolonged 
over the cheek towards the przeoperculum ' 
(p. 693). 

Triglopsis is unquestionably a typical 
Cottid and scarcely distinguishable generical1;y 
from the common Gott~csor Oncocottus quad- 
ricornis. 

I f  as to these (and a nunlber of other 
groups) we must agree to differ, i t  is gratify- 
ing to find that such a self-reliant investigator 
as Dr. Boulenger, who would rather differ than 
not, has independently reached the same con- 
clusions as American naturalists in rnany 
cases, and hm correspondingly abandoned the 
views so long current in Europe. For ex-
ample, he has recognized the distinctions and 
mutual relations of the families of Hemi-
branchii, Scleroparei, Pediculati and Plecto- 
gnathi, or at least most of them, which mere 
so long tlenied by the Giintherian school. 
There is, too, a notable agreement or approxi- 
mation to agreement in very many other re- 
spects. 

The recognition of the high rank of the 
Discocephali is also a triumph of reason over 
prejudice and leadership. Its type, Echeneis, 
was declared by Dr. Giinther in 'The Intro- 
duction' (p. 460) to be closely allied to ' thc 
genus Elacale, from which it differs only by 
the transformation of the spinous dorsal fin 
into a suclring organ'! Gill, after a study 
of the slieleton (1883) declared that Echeneis 
'differs in Loto from Elacate' and revived a 
name given long before by Rleeker. Never-
theless, a man who gave some consideration 
to osteological characters (F. A. Smitt), in his 
' Scandinavian Fishes' (p. 89), thought the 
'genus may still lay claim to a place among 
the Scombridz, though the family-diagnosis 
can scarcely notice all such variations'! 
Boulenger is willing to be influenced by the 
characters and, therefore, remarks (p. 691) 
that, ' in spite of a superficial external re-
semblance to the genus Elacate, the suclring- 
fish bear certainly no aflinity to that genus 

nor to other Scombriformes, as first observed 
by Gill.' 

There is the usual statement (p. 593) in 
ichthyological works, that the 'only European 
representative of the family ' Siluridze is the 
S i lurus  glanis. Over twenty-two centuries 
ago, however, Aristotle described the habits of 
a Grecian species differing much from those 
of the Si lurus  glanis, and Agassiz and Gar- 
man have recognized the old Glanis as a dis- 
tinct species closely related to one of Asia 
(8.asotus);  it is the Si lurus  (or Para-
silurus) Aristotelis. 

The old ' Introduction ' purported (very mis- 
takenly) to give the names of all genera sup- 
posed to be valid and diagnoses of very many 
of them. The new work merely gives tho 
names of most of the genera of each farnily 
or only the 'principal genera.' None of the 
genera are diagnosed as many were in the 
introduction. 

Typographical or authorial slips are not 
numerous. A few of them, however, might 
perplcx the reader and consequently may be 
noticed here. The name Anostomus,  properly 
used for a genus of Characinids (p. 516), also 
appears as a generic name under Mugilidae (p. 
640); Agonostomzcs is the actual name of the 
3Iugiloid genus. Trichodontidze is a family 
name of certain Perciformes (pp. 654, 633) ; 
the name appearing for fishes of the suborder 
Jugulares (p. 704) is merely a slip for 
Trichonotidze (p. 706). I n  the statement that 
the family Lipogenyidze 'has lessened the 
gap between the Lyomeri (EIalosauridze) and 
EIeteromi (Notacanthidze) of Gill,' Lyomeri 
(p. 622) is evidently a lapsus for Lyopomi. 
Iqomeri (p. 622) is properly the name of 
the group represented by Saccopharyngidze. 
G'natkacanthus (p. 695)is a slip for Gnathana-
canthus, the latter meaning exactly the op- 
posite of the former. The Connecticut in- 
vestigator of the origin of the lateral fins 
(James K. Thacher) is misnamed ' Thacker ' 
(p. 245). 

IX. 
The differences between the new ichthyolog- 

ical school of Britain and that of America 
result chiefly from the diiferent modes of ap- 
proach to the subject. Dr. Boulcnger had 
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long concentrated his attention chiefly on 
reptiles and amphibians, and the orders of 
those classes admitted by him are trenchantly 
separated by well-marked osteological charac- 
ters. When ha entered the ichthyological 
field he found that orders generally recognized 
in  that class had not the same morphological 
value as the reptilian ones, and naturally 
groped around till he conceived he found a 
corresponding one in the group generally 
ranked as a subclass-Teleostei. The h e r -  
ican naturalists took the orders as they found 
them left by their predecessors in the field, 
but a little examination and comparison 
showed that differences manifest within each 
of the large orders were of even greater mor- 
phological value than those used to differen-
tiate the old orders. Some of those orders were 
consequently much contracted, as the Mala- 
copterygii, Apodes, Anacanthini, Acantho-
pterygii and Plectognathi, and types ejected 
therefrom mere set apart as of equal value, 
such as the Nematognathi, Plectospondyli, 
Syrnbranchii, Heteromi, Opisthomi, Pediculati 
and others. While these may not compare 
with the reptilian orders, they do with the 
mammalian and avian. One who has derived 
his knowledge of the orders of mammals and 
birds from a comparative examination of their 
skeletal features, and not from definitions in 
books alone, must admit that the average or- 
ders of mnmmals are not of greater morpho- 
logical importance than the orders or 'sub-
orders' of fishes, and that most of the orders 
of birds are of much less value. Likewise are 
the most contracted families of fishes of 
greater morphological value than most of 
those of birds-especially the Oscine birds- 
and of as great importance as the majority of 
those of mammals. A desire to establish for 
the h h e s  groups comparable with those 
adopted by the numerous students of birds 
and mammals has led American students to 
the narrow .limitations of groups manifest in 
their worlrs. The contrary method isolates 
ichthyology and gives a false or distorted idea 
of the significance of the terms order, family 
and genus. An expression of hope may be 
pardoned, therefore, that inasmuch as a long 
established standard for comparison has been 

adopted by many ichthyologists, others may 
in time recognize the propriety of accepting 
such a standard themselves. 

The consideration of other differences must 
be left to other times and other places. Mean-
while we may congratulate European natural- 
ists that the incubus which has long de-
pressed ichthyology in the old world has been, 
to some extent a t  least, lifted, and that in- 
vestigation may now be so directed that i t  
will be profitable to systematic development. 
I t  was a bad and unscientific method that 
has paralyzed science in Europe for these 
many years, and let us hope that the new work 
may force i t  far  into the background, if not 
wholly eradicate it. Let i t  be distinctly un- 
derstood that the only sound foundation for 
scientific ichthyology is a profound compara-
tive anatomy, and especially osteology of all 
the genera. This truth has long been rec-
ognized in the United States by some investi- 
gators, but it has not yet been appreciated by 
our museum authorities and in that respect 
the i.nrrestigators of the old world and espe- 
cially of London will for the present have a 
great advantage over Americans. We may 
envy our European colaborers, but shall be 
glad, nevertheless, to admire and avail our-
selves of their superior advantages. We shall 
be grateful, also, for the new light which the 
coauthors of the 'Cambridge Natural History,' 
and especially Dr. Boulenger, have thrown 
and will continue to throw on mooted ques- 
tions of morphology and classification. We 
thank them now. THEO.GILL. 

SOIENTZFIC JOURNALS AND ARTZCLEB. 

THE March number of the Botanical Ga-
zette contains the following papers: John M. 
Coulter and W. J. G. Land give an account 
of the gametophytes and embryo of Torreya 
taxifolia, a species localized in eastern Florida, 
and closely related to Taxus. The type seems 
to be specialized rather than primitive, with a 
solitary archegonium, remarkably early fertil- 
ization, and no 'open cells ' in the proembryo. 
The peculiar 'rumination ' of endosperm 
proves to be due to the irregular encroach- 
fnent of endosperm upon perisperm. Pehr 
Olsson-Seffer discusses the principles of phy- 


