
SCIENCE. [N. S. VOL.I. NO. 10. 

consisting of hundreds of small spicules, 
makes the solution of them possible in a 
very short time. 

The gastroliths have been supposed to 
possess great medical properties and to 
perform a variety of functions, the most 
common and accepted belief being that they 
play an important part in the provision of 
lime for the hardening of the new shell. 
The small quantity of lime which they con- 
tain, however, not more than one one hund- 
red and twenty-sixth of that of the entire 
shell, according to an  analysis recently 
made by Dr. Robt. Irvine, shows that 
this is relatively unimportant. Fragments 
of lime furthermore are always a t  hand, and 
are frequently eaten by the soft lobster, 
shortly after ecdysis, in the adolescent 
stages a t  least. I t  is more likely that the 
gastroliths are the result of excretion of lime 
which is absorbed from parts of the shell to 
render molting possible, and that their sub- 
sequent absorption in the stomach is a mat- 
ter of minor importance. 

Rate of Growth.-Larva increase in length 
a t  each molt (stages 2 to 10) from 11 to 
15.84%, or on the average about 13.5% 
(measurements from 66 individuals). The 
increase in the young a t  each molt agrees 
quite closely with that seen in the adult, 
where the increase per cent. in ten cases 
was 15.3%. Allowing an increase per 
cent. a t  each molt of 15.3-probably not ex- 
cessive for young reared in the ocean-and 
assuming the length of the first l a r v ~  to be 
7.84 mm. we can compute approximately 
the length of the individual a t  each molt. 

Length at 10th molt 28.23 mm. 
'' L'15th 57.53 l L  

l L  20th 117.24 L L  

L' 25th " 258.90 (' (9.5inches.) 
L L  30th 486.81 (19.1 inches.) 

According to this estimate a lobster two 
inches long has molted 14 times ; a. lobster 
5 inches in length, from 20 to 21 times ; a n  
adult from 10 to 11 inches long, 25 to 26 

times; and a 19-inch lobster, 30 times. These 
estimates do not, I believe, go very far 
astray. W e  see them practically verified 
up to the tenth molt. 

The time interval between successive 
molts is the next point to consider. Here 
the data are very imperfect. How long i s  
the three-inch lobster in growing to be six 
inches long ? Probably not more than two 
years and possibly less. This is supported 
by the observations of G. Brook. W e  there- 
fore conclude that a ten-inch lobster is be- 
tween four and five years old, with the 
highest degree of probability in favor of the 
smaller number. 

FRANCISH.  HERRICK. 
ADELBERTCOLLEGE. 

THE NEWARK SYSTEIW. 

INan article in a recent number of SCI- 
ENCE* Professor C. H. Hitchcock again ob- 
jects to the use of 'Newark1 as a group 
name in geology. This article is essen- 
tially a republication of a portion of a paper 
by the same author, which appeared in the 
American Geologist in 18901 in criticism of 
an  article of mine in the same journal,$ 
in which reasons were presented for reviv- 
ing the use of Newark as a name for a cer- 
tain system of rocks. 

I replied3 to Professor Hitchcock's ob- 
jections and criticisms, and showed conclu- 
sively, as I believe, that the term referred 
to has precedence over all other names ap-
plied to the system in question, which do 
not imply correlation. I n  his recent article 
Professor Hitchcock does not so much a s  
mention my rejoinder ;but is of the opinion 
that the considerations presented in his ear- 
lier paper 'would have been sufficient to 
convince any one, looking a t  the subject ju- 
dicially and impartially, of the inadequacy 
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of the name Kewark t o  special recognition.' 
On the other hand, I am of the opinion that 
my reply should have silenced opposition. 
Tliere is, thus, a radical clifferenee of opin- 
ion between us. Tliere is also a question 
of fact involved. Has Newark priority as  a 
group name? This is a simple historical 
question that alnlost any one can decide 
from the documentary evidence. I n  the 
papers described in tlle following foot-note+ 
I have presented or referred to a11 of tlle evi- 
dence known to me bearing on the question. 

I n  Professor Hitchcock's recent article 
there arc many statements that hare  no re- 
lation to tlle matter under discussion, since 
they refer to usages of later date than the 
introduction of the term Nc~vark. No legit- 
imate arguments are advanced that are not 
in the former paper, and as these hare  all 
been ans~vered, there is nothing left for me 
to do but to follow my opponent's exa~nple 
and republish my reply to his five-year-old 
criticism. 

My paper in the American Geologist for 
April, 1891, reads as follonrs : 

( (  INa brief paper on tlle Newark system 
puhlisl~ed in this journal [Am. Geol.] about 
two years sinee,f- I proposed a revival of 
( Ncwark ' as a group name for the reddish- 
brown sandstones and shales and associated 
trap rocks of tlie Atlantic coast region, 
which had previously been quite generally 
referred to the Triassic and Jurassic. A 
long list of names was prescntecl that had 
been used to designate tlle rocks in question; 
nearly all of n~hich implied correlation with 
European terranes, ranging from the Silu- 
rian to the Jurassic. The advisability of 
adopting a name that did not inclicate re- 
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lationship wit11 distant formations was alsb 
pointed ont'. The first name on the list re- 
ferred to which met this reqnirement mas 
'Kenrark group,' proposed by TfT. C. Recl-
field, in 1856. That this v7as a group name, 
intended to indicate the entire formation, is 
shown by tlle language used. Redfield's 
words are: 

"1propose the latter designation [New- 
ark group] as a convenient name for these 
rocks (the red sandstone extending from 
Xew Jersey to Virginia) and to those of 
the Connecticut ~ralley, wit11 ~vlliell they 
are tl~orouglily identified by foot-prints and 
other fossils, and I wonld include also tlle 
contemporaneous sandstones of Virginia 
and Worth Carolina."* 

As stated in my previous paper, the term 
' group ' has been adopted by the Internat- 
ional Congress of Geologists in a wider 
sense than was impliccl by Reclfield. I 
therefore suggested that ' system ' should be 
substituted instead. Before offering the 
suggestion I made what I believe to have 
been an  exhanstive examination of the lit- 
erature relating to the terrane in qnestion, 
and concluded that  Redfielcl's name had 
precedence over all other names that liad 
been used wliic11 did not imply correlation. 

Tlie term Newark system has recently 
been adopted by several geologists, in ac- 
cordance with my suggestion, and up to tlle 
present time but one voice has been raised 
against it. I n  an article on 'The use of tlie 
terms Laurentian and Newark in geological 
treatises,' publislicd in this journal, -f Prof. 
C. H .  Hitclicock has formulated five objec- 
tions to its acceptance. These will be eonL 
sidered in the order in nrhiell tllcy were pre- 
sented. 

Fiwt. It is claimed that ( An essential 
feature of a name derived from a geograpll- 
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ical locality is that the tcrraiic shoulci be 
exhibited tllerc in  its entirety or inaximum 
development ; ' and that the territory about 
Newark, N. J., clocs not meet these rcqnirc- 
pcl l ts  for the Newark system. 

TTTithout dissenting from tlle wisdom of 
the rnle proposecl, although a large n~uuber 
of exceptions could be fouild to it in tlle 
best geological memoirs, I wish to state 
from my owl1 knowledge that the region 
about Newark may be tnkcil ns typical of tlle 
terranenanleclafter that  city. Tllc cllaracter- 
istic redclish-brown standstolies ailcl sllales 
a re  there well exposed, ancl in the neighbor- 
ing Newark motultains tlle associated trap 
rock occurs in sllcets of great thickness. 
This statement is sustained by Prof. Hitcll- 
cock's 0n-n IT~O~CIS, a little farther on in the 
paper cited, where he says, " tlie New Jersey 
terrane possesses the distiilguislling features 
of tlle Trias quite as well as tlle one in New 
Englanci." 

That Passaic would have bcen a better 
name, as Prof. llitcllcock suggests, is per- 
haps true, but tlic one before us was 
definitely selccteci and has priority. 

Second. I t  is stated by Prof. Hitchcock 
that  tlle name ' Connecticut 01. Connecticut 
River sandstone has priority over Newark,' 
and was used by sevei-nl geologists before 
Redfield's proposal in IsSG, ' tllougll none 
of them had proposed i t  as a geological 
term.' The aclmitted fact that no one llaci 
used tllc name referred to as a geological 
t e r n ,  relieves mc of the necessity of show- 
ing that Redfield's name llas priority. 

I n  the ~vritings of tlle older geologists 
among n7110m Prof. Edward Hitcllcock will 
always take tlle first rank as a n  investiga- 
tor of tlle snnclstoncs of the Connecticut ~ a l -  
ley, the terms Connecticut sandstone,' or 
LCo~lnect ic~~tRiver sandstone,' were used in 
the same sense as the coSrclirlatc term I hare 
just employed, i. e., as a geograpllical clesig- 
nation ; just as they miglit have referred to 
the granite of Jlnssacl~usetts without any 

'intention of proposing a gronp name. The 
fact that the olcicr geologists, ancl among 
them Prof. Eclwarcl Hitchcock, spoke of the 
Newark rocks of Ncn- England under defi- 
nite gronp names, implying correlation, is 
sufficient evidence that they did not recog- 
nize the valne of an inclependent namc. 

Tlii7-d. 1 t  is stated tliat Prof. J.D. Dana 
aclopted the name proposeci by R e a c l d ,  in 
his lectures, bnt dici not use i t  in his snbse- 
quent writings. Prof. Dana's reasons for 
this conrse have never bcen publisl~cd, and 
so far as i t  is a precedent-llappily prece-
dents hare  less weight in geology than in 
some other professions-it indicates that Ire 
shonlcl first use tlle name Nen-ark and tllell 
abandoil i t  for other ~ ~ a n l c s  implying indefi- 
nite correlation with distant terrancs. 
' Pozcl-th and Fifth. TTTllile it is admitted 
that tllc terrane under discussion is quite as 
well represented in New Jersey as in the 
Connccticnt valley, i t  is claimed tliat the 
latter having becn studied first, slloulcl have 
furnisheci the group name. I fnlly agree 
nit11 Prof. Hitchcock in this, and could adcl 
several other group ilames wllich to my 
taste might be imp~orcd ,  but tlle authdr of 
a geological namc, like tlle palseontologist' 
n.110 describes a new fossil, is entitled to 
priority. To atteinpt to introduce a new 
name for a group of roclcs already sufficient- 
ly well designated, n-oulci only bring con-
fusion, similar to tliat produced by the 
great variety of names implying correla- 
tion tllat have already beell usecl for tllc 
Ncn-ark system." ISRAELC. RUSSELL. 

UXII-ERSITTOF ~IICIIIGAX. 

. DCATII OF GEORGE AT. LAlf'RChTCE. 

TJIE veteran ornithologist, George N. 
Lawrence, died a t  llis lloiue in Nclr. Tork 
City, Jan.  17, 1895, a t  tlle age of 80 years. 
He was born in New Tork, Oct. 20, 1806. 
His wife, to whom he' had becn married 
more tllan sixty years, cliecl only five clays 
earlier. 


