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ART. LXIl.-On t/ie Tlwraciv Legs of Trial'thl'US; by 
C. E. BEECHER. * 

THE first conclusive evidence of the presence of legs and 
gills in the Trilobita was given in 1876 by C. D. Wa\cott,t 
who by means of translucent sections was enabled to demon
strate theil' existence in four genera, and to indicate several 
important points in their structure, The genera shown to 
possess legs were Oeraurus, Oalymene, Asapnus, and Acid
asp is. Various annonncements of the discovery of the legs 
of trilobites had been made previously, but, with the excep
tion of a specimen described by Billings in 1870, these proved 
to be erroneous determinations. Walcott has since made 
further studies, and brought together his conclusions in a paper 
published in 1881.+ Until 1893, no additions of note have 
been made beyond those confirming the fact that thes'e animals 
possessed jointed legs. The specimens investigated by Walcott 
consisted chiefly of coiled individuals in which the body cavity 
was filled with calcite and clayey matter. There was no actual 
mineralization of the appendages, but the fillings of the cavi
ties left by the decay of these organs served to show their 
general form. On account of their eurolled condition, con
siderable difficulty was experienced, and there was also a liabil
ity to error in attempting to determine the precise characters 
of the organs observed. Notwithstanding these drawbacks, 
some of the main points in the ventral anatomy of these ani
mals were established. 

The occurrence of Triartltl'US Becki Green, in an excep
tionally per(ect state of preser\'ation, from the Utica Slate 
near Rome, N. Y., has already been noticed in this Journal. § 
In their present condition,. the specimens contain very little 
calcareous mattei', and nearly the entire calcareous and chiti
nous portions of the animal are represented by a thin film of 
iron pyrite. To this kind of fossilization is doubtless due the 
preservation of delicate organs and structures whiClh otherwise 
would have been destroyed. For, as is well known, pyrite 
may replace such organic tissues as chitine or even soft dermal 
strnctl1l'es, the change occurring by the slow decomposition of 
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these tissues in the presence of iron sulphate in solution, or 
from the action of hydrogen sulphide as a resnlt of decompo
sition in a chalybeate water. 

It was apparent that specimens preset'ving organs so delicate 
as antennre onght to show in addition othet· anatomical featUl'es 
of great interest. This expectation has been fully realized in 
the study and preparation of the collection belonging to the 
Yale University Musenm, bnt at present it is propoeed to gh"e 
only a preliminary description, and to figure some of the 
details of the thoracic legs. 

No essential diffet'ences have been observed in the series of 
legs attached to the segments of the thorax.' Each segment 
bears a pair of biramous appendages originating at the sides of 
the axis (Walcott). The anterior legs are the longest and the 
others gradually become shol'tel' towards the pygidium. Those 
which are here taken for desCl'iptioH are the legs of the second 
and third free thoracic segments. The entire length of the 
legs has been exposed, fl'om the dOl'sal side, by removing the 
overlying pleurre of the thorax which concealed nearly half 
their length. Each limb consists of two nearly equal memberB, 
one of which was evidently used for crawling and the othel' 
for swimming. These two membet's and their joints may be 
correlated with certain typical forms of Orustacean legs amOH@; 
the Schizopoda, (}wrnacea, and Decapoda, and may be dec 
scribed in the same terms. Therefore, each limb is composed 
of a stem, or shaft, with an outel' branch (exopodite), and an 
inner bl'anch {endopodite). Figlll'C 3 shows th~ joints of the 
stern (6, '7), the exopodite (ex, 1 and 2), and the endopodite 
(en, 1-5). Tho precise details of the coxal joint of the stem 
(coxopodite) have n.t yet cleady been made out. It is fol
lowed by a bl'oad joint about twice as long as wide, which may 
be referred to the pl'Otopodite. 

The endopodite was the member used for crawling, as in 
the Schizopoda. The tht'ee proximal joints, the ischiopodite 
(5), meropodite (4), and carpopodite (3), are similat' in form to 
the protopodite (6), and taper gradually outwards, The distal 
portion is completed by two shot'tel' cylindt'ical joints, the pro
podite (2) and the dactylopodite (1), the latter bearing at its 
extremit.Y short setre, Ot' bristles, of which tht'ee at'e commonly 
to be seen. 

The other membet', the exopodite, lies ovel' the endopodite. 
It apparently articulates with the protopodite, bllt may spring 
from what is here referred to the coxopodite, as its basal por
tion is very broad and Ol'iginates close to the articulation of 
pl'Otopodite with the coxal joint. The pl'oximal joint of the 
exopodite (2) is somewhat at'ched and tapers rapidly, It ex
tends to the ends of the pleurre, and is the longest joint of 
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either branch. The posterior edge is finely denticulate, and 
carries a row of long setal. The distal portion (1) is multiar
ticulate, being composed of ten or more joints. In general 
form, it is slightly Ct'escentic, with the man~'ins thickened, the 
anterior one being stI'ongly cl'en ulated. LonO' setal extend 
posteriol'ly ft'om the cl'enulations on the dorsal ~ide of the leO', 
making a conspicuous fl'inge along the distal half of tl~e 
exopodite. ' 

1. 2. 

3. 

ill ..?'=----'-_ 

FIGURE 1.-Trim·thrus Becki Green; dorsal view; showing antennre and paired 
crawlmg and swimming thoracic legs x 3. ('fhe antennre and legs 
on right side are from one specimen x 3. and the legs of the right 
side are drawn from a smaller individual x 6). 

FIGURE 2.-Triarthru8 Becki Green; dorsal view of right legs of second and 
third free thoraC'ic segments. x 12. 

FIGURE 3.-The same. with setre omitted from II, to show details of structure; 
ex, exopodite; en, endopodite. The setre are represented on Ill. x 12 

Figure 1 represents a dOl'sal view of Tl'iarthrus Becki, 
showing the antennal and the exposed portions of the append
ages. The antennal and legs on the right side are drawn from 
one specimen, and the legs on the left side are as shown in 
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another individual. The biramous character of the entire 
series of thoracic legs is very evident, as is also the distinction 
between the crawling and swimming members. Fignre 2 
shows the right second and third legs of the free thoracic seg
ments. In figure 3, the 1] pper exopodite is represented with
out setre, so as to bring out the structure in greater detail. 
On the lower leg the setre are shown. 

It is not proposed at this time to make any extensive com· 
parisons or homologies with other groups of Orustacea, as the 
appendages of tIre head and pygidium still require further 
description and ·illustration, and will be the subject of a future 
contribution. It is evident, however, that the relations of the 
trilobites are with the li:'ntomo8traoa and Malaco8traca. More
over, like the Leptostraca (Nebalia), the Trilobita probably 
constitute an intermediate type having affinities with the Ento
mostraca chiefly in the irregular segmentation, and with thc 
lower forms of the Malacostraca (as the Schizopoda, Cumacea, 
and Anisopoda) in the detailed stmcture of the limbs. 




