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earnest scientific work which he had done and 
was cloing was appreciated ; ancl in 1876 he 
was electecl a member of the National acaclenly 
of sciences. EIe had long been a n1einir)er of 
other learned societies, ancl was widely lrnown 
and respected among scieiltific men. 

I n  11wsoii, Gen. Warren was of medium 
height, ancl slightly built. His mincl was in-
tensely active. Nervous in temperament, ancl 
sometimes irritated at  trifling annoyances, he 
became instant11 cool ancl self-poisecl in tiines 
of real danger or difficulty. 111 close logical 
reasoiling he had few superiors. IIis mental 
habits were those of nil investigator, -never 
satisfiecl until he hacl studied tlle matter ill 
hand in a11 its bearings ; but i11 action he was 
impetuous, inclomitnble, and gallant in the cx- 
trcine. His reading was extensive, both in 
scicilce and literaturc., -due largely to his habit 
of seelriug mental rest by n~orliing in a new 
direction. Elis sense of humor was keen, ancl 
his conversation was often brilliant as well as 
instructive. I n  clisposition he mas liincllj ancl 
syinl)athctic, and he never failed to give others 
full credit for whatever good worli. tiley hacl 
done. He loved justice for its own sake ; ancl 
the natural tenilency of his miad was a l m a ~ s  
to assist the weak, and to strive to redress 
wro11gs wherever found. These traits of char- 
acter enclcared him to his frienrls ; and his 
nienlory is cherisllccl with mingled feelings of 
respect ancl regard, not easy to express. 

FIlZ~ltuL. , ~ U U O T .  

API'ENDA GES OF THE TIZJLOBTTB. 

TI-IR~UGIIthe kinclness of Mr. 1).A. JlcCord, 
the owner of the trilobite clescribed by Professor 
John i\Iickleborongh (Cine.jout-I%.?zcit. hist., vi. 
200, 1883), I h a ~ e1i:~cl an opportunity lo s t t l d ~  
the original specimen, and prepare a few notes 
upon it. 

When received, the speci~nens -i.e., matrix 
ancl relief -were not free from the grease anrl 
dirt acquired in tlic process of talting casts 
ancl frcquent handling. On giving thern a 
thorougii wasllitlg in a solntion of potash, this 
was rerno\cd, ai1c1 also a thin fill11 of clecom- 
posed rock on the parts hellcat11 tlie p j  gidium. 
Tnlming to the laboratory window, to liave the 
sunlight strike across the specimens while still 
wet, inuch to my surl)l.ise, the appendages 
sl~on,n beneath the 1)ygidiuin were see11 to be 
of the same cliaracter as those beneath the 
thorax. a n~uinber sl~owing in some installces 
two ancl three joints attached to the basal 
joint. On a inore careful examination, nuiner- 
ous fine slender filaments were discovered, both 

beneath the thorax and ~ygidium,  and also 
near the posterior end of the latter slender 
jointed appendages not half a millimetre in 
cliameter. Having cut up over two thousa~icl 
trilobites without discoveri~lg any ' branchi-
gerous ' appenclages beneath the pygidium, 
other than the spiral aricl ribbon-like branchial 
filaments, - such as were attachecl to the basal 
joints of the thoracic legs, -naturalists can 
appreciate the feeling of satisfaction that the 
discovery of these jointecl appendages, so much 
lilie those founcl in cuttii~g sec t io~~s  of Ceraurus 
and Calymene, gave tlle writer. 

The brealcing-apart of the surfaces carry- 
ing the legs and their matrix left the legs be- 
neath the thorax in relief; but beneath the 
pggidium the joints were broken longitaclinally, 
ancl only a plaiil outline section is seen. I t  is 
probably owing to this that these were over-
looked by Professor Niclileborough, ancl tlie 
space beneath tlie pggiclium considered as show- 
ing leaf-like 01.foliaceol~sappendages. For the 
parpose of clearly inclicatii~g tlie actual rela- 
tion., of the portion of the Ohio trilobite showing 
the legs, to the entire dorsal sl~cll of the same 
species, a figure of the under side of the shell 
was outlinecl ; aiicl then the Ohio specimen was 
carefully drawn as if resting in it, as shown in 
fig. 1. I n  the specimens, some of tlie appen- 
dages are shown more distinctly in the matrix, 
and others ill tlic relief. I n  the drawing, the 
two are combineel so as to give, witl~out restora-
tion, what is actually present in the specimens. 
Twent~--sixpairs of appenclages are clearly clis- 
cernible. Of these, nine are situateel beneath. 
the thorax, one beneath the posterior nlargin 
of the head, and sixteen beneath tlie pygiclium. 
From the character of the appendages beneath 
the thorax, none of them appear to liave be- 
longed to tlie manclucatory apparatns ; the ninth 
posterior pair having been cron,cled formarcl from 
beneatli the pygidium. The anterior pair be- 
nentli the head is very imperfect ; but sufficient 
remains to show that these appendages were in- 
timately associated with the cavity of the head, 
n.hic1i is now filled ~ ~ i t h  calcite, ancl they proba- 
bly represent a portion of the posterior pair of 
manclucatorg appenclages. I11 Caly~nei~ese-
naria and Ceraurus pleurexanthemns, the pos- 
terior pair of inanducatory appendages are 
always provided with a large basal joint, and 
uiidoubteclly the same was the case with other 
genera of trilobites. The appendages belieat11 
tlie pygicliuin are, however, of the greatest in- 
terest. I have seen many trilobites, when cut- 
ting sections, that had the cephalic ancl thoracic 
lcgs clearly and distinctly clrfi11et.l ; but, owing 
to the small size of the pygidium of Calymene 



Fro. 1.-Ontline of the under side of the dorsal shell of Asaphun megistos, with the fragment of the Ohio trilobite, showing the legs, 
resting in it. H, hypostoma; D, doublure or infolded margin of the dorsal shcll; D', same of the thorr~eic segments; D", same 
of pygidinm; C, portion of posterior pair of cephalic appendages; A, abdominal appendages; B, branchial filaments. The 
latter are enlarged to show their position. 
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FIG.2. -Under side of Calymene senal.ia as  figured in Bzcll. 
m76.s. comnp. zodl., vol. viii. pl. vi. 1881. If,hypostoma; 111,
mouth ; A, abdominal appendages.' 

T h e  leg beneath the thorax o f  tlie Ohio 
trilobite shows seven joints i n  two  instances : 
the character o f  the terminal joint is  un-
known. 

T h e  discovery o f  this unique slsecime~l fully 
establisl.ies the correctness o f  the restoration 
niade b y  the writer o f  the ambulatory appen- 
clages o f  Calymene, as shown in  fig. 2. T h e  
few traces o f  the braachiftl filaments do not 
differ from those described as occurring in the 
genera Calymene, Ceraorus, and Acidaspis. 

Frorn the evidence given, there appears t o  
be no necessity for a change i n  the classifica- 
tion o f  the trilobites given on  pp. 209, 210 
(it1icZ.) :-

Class, Poecilopoda ; sub-class, Palaeadae ; 
order, Trilobita. 

r , .lrilobita : e x . ,  Asaphus, Calymene, etc. 
1 .  Eyes sessile, compound. 2. Ocelli un- 

linown. 3 .  Cephalic limbs serving as mouth- 
Bull. mus. comnp. zoBI., vol. viii. p. 201, 1861. 

organs. 4 .  Thoracic segments bearing jointed 
legs and attached branchine. 5 .  All segments 
bearing appendages. 6 .  Thoracic segments 
unanchylosed. 7 ,  Abdominal segments an-
chylosed, and bearing jointed appendages. 8 .  
Ilypostoma large (metastoma uulinown) . T o  
section 7 we now add ' (similar t o  those o f  
tlie thorax) .' 

T h e  attempt t o  locate the branchial appara- 
tus  o f  the trilobite beneath the 13ygidiam is  not 
surprisiug when a comparison with Limulus 
and Serolis is  made with those trilobites bar-
ing a large pygidium ; but in such genera as 
Coiiocephalites, Arionellus, and others having 
a pygidium very small, as compared with the re- 
maining parts o f  tlie animal, the necessity for a 
different braiichial system is  at once apparent. 

Tlie director o f  the  Geological survey o f  
Canada having given permission t o  have the 
original specimen o f  Asaphus platpcephalus, 
described b y  Mr. Billings as showing ambula- 
tory legs, sent t o  me ,  Prof. J .  F .  Whiteaves 
kindly forwarded i t ;  and the specimen mas 
placed b y  the side o f  the Ohio trilobite for 
comparison. A glance showed that Mr. Bil- 
lings's inteypretation was the correct one, and 
that ,  as far as the thoracic legs are considered, 
the Canadian trilobite has a pair for each seg- 
ment .  O f  the abdominal legs nothing is  seen. 
T h e  only acidition t o  our bnowledge o f  the 
structure o f  the trilobite, furnishecl b y  the Ohio 
specimen, is  the verification o f  the hypothesis 
that the legs were jointed beneath the  pygiclium, 
as s11on.n iii the  sections o f  Cerauros and 
Calymene, and expressed i n  fig. 2 .  

PIG.3.-C1.o~s.sectjon of fig. 2. 8, dorsal shell; i, alimentary 
canal ; B, spiral branchiac; 8 ,  epjpodite; L,leg. Taken from 
same plate as fig. 2. 111 some instances the branchial fila-
ments or  ribbons are straight and not spirally coiled. 

Tha t  the trilobites ' ancl crustaceans were 
clifferentiated before the existence o f  the oldest 
Cambrian fauna we now l<now, is  lny present 
belief, the two classes coming down on two  
distinct lines o f  descent. I n  a paper now i n  
tlie course o f  preparation, the entire subject 
will be reviewecl, and illustrations given o f  the 
different orders o f  the class Poecilopocla. 

CI-IARLESD. WALCOTT. 


