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VII. THE J\ofARI E AND TERRE TRI L I OPOD OF THE BERMUDA, 

WITH DE CRIPTIONS OF NEW ENERA .AND PE IE . 

By HARRIET RI HARD 0 . 

[Collaborator, Smithsonian Institution.] 

1. The lJIIarine Isopods of the Bm'mudas, with de c?'ipt'ions of 
thi?,teen New 'Pecie and th?' e New G-ene1'rl. 

There i almost no literature relating to the Marine I 'opod of the 
Bermuda. 

In 1 91 Ive * de cribed and figured a new pecie of Cymodocea 
from the Bermuda (C. be?'?mtdensis), which has ince been referre I 
to the genu .Dynarnene. 

everal . of wide-spread di tribution have been recorded 
from the Bermudas, for example, Idotea mm'ina (Linnreu), peci­
mens of which are in the Smithsonian Institution. It was taken in 
abundance by the Yale party in 1901, in Hamilton Harbor. 

pence Batet mentions, without any de cription, a pecie of 
Bopynts from the Bermuda, . tic on Lat?'eutes ensifm'us 

• 

(Milne-Edwards), which i -without doub , identical with Bopy?'oides 
lat?'euticolG Gi sler, found on the arne ho t at Beaufort, North 
Carolina. 

The material for the present paper i t of three expedi-
tion to the Bermuda ; one in 1 76-7, when Prof. George Brown 
Goode collected a number of I opods ; one in 189 , undertaken by 
Prof. A. E. Verrill and party; and another in the 'ing of 1901, 

by Prof. A. E. Ven'ill and Mr. A. H. Verrill. 
The e collections contain both known and unknown specie. 

Among the known pecie are to be m ntioned pecimen of .Dyna­
mene be?'mudensis Ive, and Iclote ( marin l (Linnreu ), all' ad r 

recorded from the Bermuda. . 
Al 0 pecimen of CO?' lUana qurld?'i orni Han en, Alci1'O?w 

k?'ebsii Han en, Nerocila acumin It(( chi te and Meinert, .Dyna­
mene pe?forata Moore, and Cilic()3(( '({udat([ ( ay), ommon to We 

* Proc. Philad. Acad. Nat. ci., 1891, p. 194. 
t Report of the Scientific Re ult of the Exp. Voyage of H. M. . hall ng 1', 

xxiv, p. 5 2, 1888. 
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Ind ian watcr::;; T mUlis (](I1 'olin i i ) Jilne-Edwards, L eptocllelia ('''p ax 
H arger, and L tptochel!o dubio (K I'4>."el'), th e first and last named of 
wide d i ~t l'itut ion, and all three COlllmo n to the N ortheast coast of 
America. These species ha,'c not been previously recorded from the 
Bermudaf'. 

T he thirteen new I'>pecies herein de~cribe(l are representatives 
of the fo llowing families: A pseudidrf), ~ l J/tllUrid(f , Ciro[rmidrp, 
Splu' l'omi</£e, and .~ mil' id(l. Three arc tJw typcl:'i of lI e w ge nera. 

CHELIFERA or TANAIOIDEA. 

Family T a n a idre. 

Tanais cavol in ii Milne-Edwards. 

Tcmuis ('({ro/il!i; Milne-Edwards, III Amlollin and Milne-Edwards, Prech .. 
d'Entollloiogie, i, pI. xxix, fig. 1, 1828; H i!:it. Nat. des Crust ., iii , p . 141 , pl. 
xxxi, fig. G, 1840. 

1hI1Cli.<; {OllIl'n /osu." Kr9yer , Natnrbist. Tidsskl' .. iv, p. 183, 1842; ibid. (2) ii , 
p. 412, 1847; Yoy. en Scand., Crnst., pl. xxvi i, figs. :.!Il-q, 1849. Lil1je­
borg. ufvers. Vet.-.::\kad. Forh ., J.rg., ,iii. p. 2::1, IS.il . Meiner t, Cru<;t. 
Isop. Amph. Dec. Danai::e, p. 8G, 1877. 

CI·OS.'HtI'US "i/la{us Rathke, F auna Norwegeus, p. 39. pl. 1. figs. 1-7, 1S43. 
l'utJ(tis hil'li('{(Ittia/us Bate. Rep. Brit. Assoc., 1860. p . 224, 186t. 
TOfWi$ rillo{uil Lilljebol'g. Bidrag KUnn. CrusL Tanaid. p . 29, l SG!}. Bate 

and Westwood. Brit. Sess. CrusL, ii, p. 123, ISG6. Stebbing, Trans. 
Devon. Assoc., 187·1, p . 7, anellS';!) . p . 6 j Ann. Mag. Nat. H ist., (4) X\-ii, p. 
7S. 1.!:!7G. Yel'l'iIl , ",\m . J our . Sci. (3). x. p . 38, 1873. Harger , Proc. U . S . 
Nat. Mus., ii, p . 162, 18i9 ; Rep. U. S. Fish Comm., pt. 6, p . 418-419. pl. 
xiii, figs. 1:H-8~, 1880. 

1hnai,~ IOlltell tOS!tS G. O. Sal's, Crust . of Norway, ii , p t. i , ii, p . 12, pI. \', 1896. 
1'lwnis COt'Oliuii Doll fu8, Bull. Soc. Zoot. de France, xx i. p. 207, 18U7 ; Mem. 

df" la Soc. Zou!. de F rance, xi , p . 3.3. 1898. Norman, Ann. Mag. Nat. Bist. 
(7), iii, pp. 3::1~-333, 1899. (See :Norman fo r synollymy and full reference.) 

lI ab. Castle li:1I'uol', Bermudafl, in dead ('oral, collected by A. E . 
\" cl'I'iJl and party. 

Al!-io fou nd at Noank, 
west coa~t of Norway ; 
Depth , J-G rt. (Yel'l·ill ). 

Conn . : T,ong I sland Sound ; Greenland j 

British I sles; " "efolt France ; A zores. 
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Leptochelia dubia (Krr,byer). 

Tcmais dttbius Krr,byel', Naturh. Tids k., iv, p. 178, pI. ii, figs. 20-22, 1842-3. 
Pa1'atanais algicola Harger, Am. Jour. Sci. and Art, xv, p. 377, 18 8. 
Leptochelia algicolcL Harge1', Report U. S. Fish Com., pt. 6, p. 421, 1880. 
Leptochelia clttbia G. O. Sal's, Archiv for Math. og atul'vid., p. 26, 1880 j and 

p. 317, pI. x, xi, 1886. 
Leptochelia algicoZa DoUfus Mem. de la Soc. Zool. de France, xi, p. 44, 1898. 
LeptocheUa dubia Norman, Ann. Mag. Nat. Hist. (7), iii, p. 334, 1899. 
?LeptocheUa ince1·taMoore Report U. S. Fi h Com., ii, p. 16f>-166, 1901. 

There are two male and a mall number of female in the collec­
tion. The males and females agree with the original de cription and 
figures of L. dubia (Kl'<pyer), the inner branch of the uropoda in 
both exes consisting of five joint ·. * 

There are al 0 two pecimen in the collection, both female, which 
have the inner branch of the uropoda two-jointed. Although thi 
may be a new specie. of Leptochelir{, I do not feel warranted with 
such canty material, and with no males, to describe a new specie of 
this genus. 

Hab. Castle Harbor, Bermudas, collected by A. E. Ven'ill and 
party, in 1898. Al 0 Jersey; Birterbuy Bay, Ireland; Falmouth 
Harbor; Valentia, Ireland; nlediterranean; Atlanti coast from 
Bri.ttany to Senegal and Teneriffe . N orthea t coa't of N. America' 
Brazil. 

Leptochelia rapax Harger. 
• 

Leptochelia 1'apax Harger, Proc. U. S. Nat. ~Iuseull1, ii, p. 163, 1879. Report 
U. S. Fish Comm., pt. vi, p. 424 pI. xiii, figs. 89, 90, 1880. 

Hab. Bermudas, collected by "Y. G. Yan Name, May, 1901. 

Also found at Annisql1am, Mas ., in :3 feet of water, on muddy 
bottom. . 

* There is no character of specific impol'tan e to eparate L. cllgicola Harger 
from L. dubia (Krr,byer) the males and female of L. dttbia in the collection from 
the Bermudas agreeing with Harger s specimens as figured and described with 
the exception that the Bermudian specimen have five joint to the inner branch 
of the uropoda instead of ix. Stebbino has pointed out ( nn. Mag. Nat. Hi t. 
(6) xvii, p. 158-159, 1896) that there i om variation in tb numb r of joints 
in several specie of Leptochelia, and L. EdwClrdsii, whi h Kl'r,byer fignl' anel 
de cribes a having even joints to the inn l' branch, i n W 1'e gnized a a 
ynonymy of L. sa 'ignyi, which is figur d and Ie cribed by tb ,ame author a 

having ix joint. It i not improbable a. t bbing ha' . ngo-e t el, tha L. 
savignyi and L. Zubia ar identical. 

• 
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Family Apseudidre. 

Apseudes triangulata Richardson, sp. no\'. 

PLATE XXXvII. FIGURES 1-:3. 

Hody narrow, elongated, su rface smooth. 
J lead with frontal marg in prod uced at the middle in a rostrum 

likp a ~ pear point, wh o~e sides neal' th e base are excavated below the 
latC'rai cx pansion of the rostrum. On eith er side of the excavation 
thus formeo the marg in is acutely produ ced in a small anterior pro­
ce:-:-. Lateral to this pI'OCCs~ is th e ocular process, which is pro­
duced ante ri orly about the same d istance. The eyes arc distinct 

• • 

and black and occupy almost the whole surface of the oc ular lobe. 
The first pail' of 3ntenn:e have the first joint of the ped uncle long, 

the inner lateral llJargin of which is ::t rilled with three long spines 
antl one to'IlIla ll one j the outer margin , with one large spino Ileal' the 
apex. The second joint is one-third th e length of the fir i't joi nt and 
is un:lI'lll ed. The third joint is one-half as long as the second joint. 
The flagell um is composed of about fourteen joints i the secondary 
appendage of about :>:e ,'en joints. Th.e peduncle of the second pail' 
of antellllfl? ex tends to the end of t he first joint of the peduncle of 
the fir:o, t pail', and has an exopod developed at the base of the th ird 
joint. Tbe nagellnm is composed of about ten joints, and extends 
about half the leng th of the fl agellullI of the first jJail' o f antenna' . 
There is a prominent spine on the epistollla. 

The first free segment of the thorax is shortest, the two followin g 
on(>s being longer, th e next two the longest, and the last but little 
longe r th an the first. rrh e first segment i8 as wi de as the head, the 
others decrea~e ill width grad ually. Th e al1tHo- lat eral margins of 
all the :o:eglllcnl,s except the first are produced into one acute process, 
of the fou rth and fifth free segments into two acute p rocess('s. The 
last seglllcllt hca l's a ventral spine. 

The abdomina l segments g mdually decrease in width backw~lrds. 

The sixth oJ' terminal begment is produced 0 11 either side neal' the 
base into two acute processe:>:. Beyond the last process the segment 
widens slightly [01' the attachment of the 1I1'0)1oda, and ends pos­
teriorly ill a triangular process. Th e uropoda arc ,"ery long, the 
inlier branch heing half the length of th e body, and composed of 
about twellty-five joints. ~rb e ou ter branch is composed of seven 
joints. 

First g nalho pods witu the npper distal margin of th e propodus, 
fincly ~eI' ratc and armed with :1 tooth ncar the articulation of the 

• 
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da t rln ' . 'econd gnath pod ha\'e the meru armed with one 
' pine at i di tal extremity on the margin, and one on the 
anterior margin; th arpn armed with two pine on it po terior 
and one on he an erior margin at the Ii tal ex remity; the margin of 
th propodn armed with three pine on the po terior margin, and one 
large pine and one mall one at the di tal ~xtremity on the anterior 
margin. The dact. In i el'l'ate on itn inn I' margin. Exopod are 
p t on both fir t and econd gnathopod. The other leg' are 
be et with pine. 

The 'p cimen i a female and ha ' a large mar upillm filled with 
gg , ex tending the length f th fir t four free gments of the 

thorax. 
Only one indi, idual wa collect d by A. E. Verrill and part , in 

Han'in ton 'onnel, Bermuda . 
Typ P rimen in Peabody ~lu eum, Yale Univer ity. Cat. No. 

319:2. 

Apseudes propinquus Richard on p. nov. 

PLATE XXXVII. FIGORE 6-9. 

Body narrow, elonga ed, urface mooth. 
Head witb frontal margin produced in the middle in a long, acute, 

deflecte 1 pl'oce from ba e of which on both "ide there i an 
abrupt lateral expan ion, the margin forming an ontward curve 
which extend to the ba e of the ocular lobe and then proceed 
"traight to the lateral margin of the head. Ocular lobe I roduced in 
an acute Iroce . Eye large black occupying the whole of the 
ocular lobe. 

Fir t pair of antennre with fir t joint of peduncle long, and 
armeel on inner lateral margin with two large pine and one mall 
one neal' the ba e, and on di tal end of outer margin with one larO"e 
~pine. econd joint Ie than one-third th lenO"th of fi joint and 
unarm d. Third joint one-half a long a econd joint. Flagellum 
'ompo ed of ixteen joint ' . Secondary appendage compo ed of 

eight joint. (lcond I air of antenotB with an Kopod at ba e of third 
joint of 13 duncle' flagellum comlo e of ten joint. There i a 
can. picuou pine on the epi. toma. 

Fir. t two fre egm nt of the thora - about equal in length, th 
tine following one Ion' r in 'rea ing in I oO"th, th la t t a 
little long r than the fir t t\\ o. The ant r -lateral margin f all 
the . egment ar acutely pro nc ,tho e of th fOllrth and fifth free 
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8cgmentJol. hfWC two :lntero·iatl'l'ai angulations. rrhel'e is nil anteriorly 
directed clIlTed Fil'ine 011 the \'('ntral surface of the fin-,t f"C'e ~eg­

mCIlt. On the ventral surface of the second segment thcl'e is a 
!';traight ~pinc directed posteriorly. TIl(> third, fOllrth, alld fifth seg­
ment:s hear c:\th a ventral ('un'ed spine dirccteu anteriorly. Th e 

!'ixth (,;egment has on the \'entral surface a large, stout protes!'!. 
'1'11(' lateral llIargins of all the first five abdominal ~eglllent<., are 

drawn Ollt in :1('lIte processcJol.. 
The terminal tll'g' lIlent lin ::; two lateral :lngu latio ll:-; :-tho\'(' tbe 

attachment of the uropoda. Th e po~t"'rior lIl:Hgin i~ triangulate. 
The inner hranch of the uropoda is yery long, equal in length to 

half the hody, alld i ~ com posed of thirty-folll' :ioinl~. The ollter 

branch comsil-lt~ o f (,IC\'<' 11 joint~. 

Tlte fil·:-;t gll:nhopods have a. tooth Oil the d i:..la l m!1I'gill of the 

pl'opodus IIcar the articulation of tlle dactyll1~. There i1'i a l'on ­

:..pi(,lIou~ I-Ipilll' on the posterior margin uf tilC o;l ... i:-.. 
The !'el'ond gnathopods ha\'e one ~pine at the distal e lld uf tht! 

mcl'us on the anterior llIargin: one spine at the di'Slal end of the 

<:a rpus 011 th(' ant('rior margin and two spilll's 011 thl! po!<';t<.'rior mar­

gil1!-. of thc !'amc joint; four spines on the po:"tcl'ior margin of the 

propodu.., anti t\\'o 011 the anterior margin at till' di"tal extremity ~ 

the llaetylu8 i ... ~e1Tate along the inner m argin. Exopodl:\ a re ))I'c:-'<.'1It 

Oil both tir .. t, and 5cl'01l1l gnalhopo(b. The other ll'g::. arc ue:-.l't with 
• 

~pllle~ . 
.r\ few ~pe('im l'n", hoth males and females, w('r(' (lOlledell b," A, 

-E. YelTill and party at Bailey Bay and Castle (I arbor, Bel'llltHlas, 

in I Hnr-:, 
T~' pe SI)(-,l'illlell from til e Bl'l' IDudas ill Pl':1h(l(ly :\ltJ~e\llll , Yale 

l ,"ni\'(:r:-.ity. Cat. i'o. :ll !l-l. 

Thih ~1'(-'(·i('1'\ is \'c ry (' I o~e l .r related tQ ~ I )J:J£/lde.,< intCl'IIICdiliS 

] lan:-;en* hUL differs in the following points. 
L-Thf> lin.,t joint of the pcdunl'ic of the fil'~t pail' of :tIItl'UlI:l' i ... 

arnlCd with thrl'~ ..,pines on the inner ma.rgin , 3nll OUl' :-.pilll' on th(' 
outer lIlarg-in at th~ distal elH1. In . 1. /nlp/'oudilt . .::, thi~ joint j.., 

ull:'lnnl'd. 
".-111 the increased number of joinh in the tbfrt·lla of both pair ... 

of antcnn:t', thcrc being sixteen joints in the t1agt..'lIn lll of th(' fin.,t 

pair of ant~nna .. , eight in the :-.c('ondary :'Ippcndag(', aIHl tell ill the 
flagellum of the tSc('oll(l p:1lr of antenllff', while ill Dr. Il a Il S('1I 1S spe-

* 1sopoden, Cutl1nceen, uud Stomatopoden del' Planktun-Expedition , p. 49-50, 
pI. Y, fig , H)-lOb, pI, vi, fig:. 1, 189.3, 
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. th flaO' l1um f h fir"t I air of ant nnre i mp e i of en 
joint, th on hl' ap} nda 'e of hr j iut , and the fia ellum of 
th nd pair of ant nnm of f ur j int". 

3. In the mu h reater 1 n th f the urol da, the inn l' branch 
of whi h in A. J. 1'0} inqlltl i half the 1 n th of the body and com-

v 

po ed of thirty-f Ul' j int ,the ut l' bran h on i tinO' of leven 
join whil in A. intermecliu th out l' bran h ha only four joint, 
and the inn r bran h i only t\\' i e the J n ,th of th terminal abdo­
minal egm nt an I i comlo d of only fift n joint. 

Parapseudes goodei Richard on, p, nov, 

PLATE XXX II. FIG RE 10-14. 

urface of body mooth' color Ii ht yellow. 
• • 

Rea I but lightly narrowed ant riorly. Eye with lar e brown 
ocelli and placed on ocular I roce ,articulated to the head. 
Frontal margin with a r trum proj ting betwe n the ba al joint 
of the fir t pair of antenn<. Th ba"e of the 1'0 t rum icon tricte 1, 
the anterior maro'in broadly rounded. 

The fil pair of ant nnlE hay the p duncle hort, the fir t joint 
twice a long a the ' econd, the third half a long a the econd, all 
three with margin mooth, unarm el, but fringed \vith long hail' . 
The flagellum con i t of eyen joint ' · the condary appendage of 
four joint. Th e ond I ail' of antennlE extend only to the end of 
the peduncle of the fir t pail'; the flagellum contain five joint ; a 
cale i articulated to the peduncle. 

The fir t, econd and third free thoracic egment are about equal 
in leno,th, the following three being longer than the fir t three, and 
, ub-equal. The fir t and econd egment have a mall epimeral 
lobe on the antero-lateral margin. The third eO'ment ha a mall 
lobe about the center of the lateral margin. The lobe of the three 
following egment are ituated po t-laterally. 

The abdomen i" very hort· all the e 'ment together not equal­
ling in length the la t two thoraci· egment. The fir t five eg­
ment have the margin produced at the . de", with de I lateral 
inci ion between the egment. 

The terminal eO'm nt i trian 'l1lat po t 1'iorly with the apex acut . 
The uropoda ar quit half th 1 ngth of the body' the inn l' 

branch on i tino' of about tw nty-fiv joint, th outer and mall l' 

branch con' 'ng of ix j int. Th l' ar but foul' I ail' of II 0-

poda. 
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The fiJ·~t }J:l ir of legs of the female are mu ch morc slende)' than 
those of the male. Tn the male there is a d ecp excavation 0 11 the 
d ista l marg in of the »I'opodus near the articulation of the dactylus, 
while in the fema le this ('xc3"ation is compal'ali Ycly small. III the 
male there is a spi ne within this excaxatioll and one on the dactylus, 
both situated a t the articulation of t he dactylns and the pl'opodus. 
Exopods :Irc pl'cscnt on both pail'S of g nathopods. All the other 
leg-s a rc vcry spinlilose. 

A few 8))('c imens (types) were collected hy A . E. Verrill and party 
in IS!lt-:, at Castle Jl:lrbor, B CJ'lll ild as, and one specimen was collected 
by G. Browll Goode at tbe Berllludas in 1870-i. 

Type ill Peabod'y l\.Iuseulll, Yale University. Cat. No. :1222. 
Thi s ~p('c i es ha:s a close resemblan ce to I llrapseudes latifronli 

(G rl'lbe),* but d iffers ill the foll ow ing characters: in P. goodei the 

first pa il' o f g nathopods a re more robust ; the pl'opodus has a deep 
excavation Ileal' th e articulation of t he dactylu!', within which is a 
large !'pinc. '1' hol'e is al so a spine on thc dactylus. 

rrho ros trulIl i ~ constricted at the ba!'e in /J. gooch.i, while in P. 
lot(j'rolls the lin e is unhroken from the apex of th e ros trum to the 
lateral margin of the head. 

The sC'con dary ap lJendage of the flagellulIl of th e fil' st a lltcnnre is 
composed of rOlll' joints ill P. fJoodei while in P . lat(/"l'ollS this 
appelld::tgc is composed of se,'C11 joints. Th e flagell um of the second 
pair of :lI1tCIIII :(' consi st~ of five joint s ill P. good"i, whil e in Gri'lbe's 

SpCC iCA it cOll :o: ii!lts o f eig ht joints. 

FLABELLIFERA or CYMOTHOIDEA. 

Family Anthuridre. 

Pal'antbul'a infundibulata Richal'dson , I'p . nov. 

PLAT!-: XXXVIlI. FIG URES lG-20. 

O. Bod~' oa1'I'OW, cion gate ; color yellow, with markings of black. 
lJ ead wilh antero-Ia teral a ng les prominent, between which the 

frontal ma rgi n il'i cxcavate fol' the receplion of the antcllnre, the mid­
dle being produ ced in :l conspicllous mcdi:lII point. The eyes are 
s ituated in the antero-l:ltcl':11 prolongations . 

... RlIOi!o Inti/I'oll ... Grube, Die lnsel Lussin lllld ihl'e Meerelifanna l p. 7.\ 1864. 
l~u'(I})seltdes inti/rOll S G. O. Sal's, Archh- for Mnth . og N!lt.urvidenskab, Vol. 

x i I p. 30·1, pI. viii , 1886. 
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The t pair of ant nnre ha tb ba al joint long ob10n o' in 
hap, the other two joint~ of h peduncle bein' hort and abou 
qual in I n th; th fla Hum con of nine join 
Th cond pair of ant nnre bave the econcl joint of the pedun I 

very long, lightl x e En 0' in I ngth the £1' t and e ond I edun-
ular joint of th £1' t pair of antennre. Tbe e on I antennre are 
eniculate at the articulation of he econd and thir I joint. The 

other three joint followm o' the econd, are of nead equal length. 
Th flagellum con i t of a in0'1 tapering joint, furni h d with 
hair. 

The £1' t thr e thora i egment ar about equal in length, 
elongat , the fir t two ha in ' their po terio1' angle rounded. The 
fourth, £fth and ixth ment are qual in leno,th, and one­
third horter than the fir t three. Th eventh ent i about half 
a long a the preceding on and ha the po terior an Iroducecl 
downward. 

The egment of th abdomen are di tinct, and very hort, all fiv 
anterior to the terminal egment being no longer than half the length 
of the eventh thoracic egm nt. The terminal egment i long and 
narrow, of the ame wid h throuo'hout it length, except at the apex, 
where the lateral margin are abruptly drawn out into proce e, 
which curve upward, gi ing a funnel- haped app arance to the po -
terior end of the egment, whi h i very concave. The po terior 
margin i truncate and coal' el denticulate. 

The inner branche of the uropoda do not quite reach he extremity 
of the terminal abdominal egment. The ba al joint i about half 
the length of the terminal abdominal egment. The inner "branch i 
extremely concave, with it entire margin denticulate it ventral ur­
face having a longitudinal carina. Th ou er and nperior branch i 
long and narrow, quadran 'ular and omewhat narrowed I 0 teriorl~ , 
and from the middle light) un'ing upward, coal' el clenti ulate on 
it inner lateral and po terior margin, the t eth beino' rath l' ,videly 
eparated. The branche of th uropo la an 1 th terminal abdominal 
egment are fringed with hair. 

The fir t, econd aad third pair of 1 0' are nb-ch lifoI'm. 1 h 
econel and third pair have the prol Iu imilar in hal to th fir t 

pair, but more len lel' anel arm d n th i1' ior mal' 'in with 
e en or eight larg on pi nou , 1 ill . The th I' Ie ar I Do' l' 

and more lender, and arm d with f U1' , pine on tIl ant 1'io1' maro'in 
of both the carpu and th prol 1 . 



H. Richard-son-I sopods of the IJe'·HHldas. 

A I1lIlJlber of specimen:;., all males, were collected by George Brown 
Goode in 1876-i , at the Bermudas. 

Type specimen:;; in P eabody Museum, Yale Uni ,'ersity. Cat. No. 
3207. 

Paranthul'a verrillii Richardson, sp . nov. 

PI-,An: XXXVIII. FIG URES 21-22. 

Body nano,,', elongate. Color dark brown, with scattered black 
dots. 

Head with lateral n.ngulations prominent, rounded, between 
the' fr011t is excavate on eith er side of :l smull median point. 
largC', ~ i t uated in th e Iateml angulations. 

which 
Eyes 

First pail' of antcnnm h:tvc the first joint of the peduncle obl ong, 
tllC other two shorte r and about equal in leng th, flagellum six to 
seven jointed. The second pail' of antenna,) have a five-jointed 
pedullcle, (the first joint being short and indisti nct,) of which the 
second and fifth joints are longest, the fl agellum being consolidated 
into a Ringle, flattened, taper ing join t, furLli Rli ed with hairs. 

'rhe first fi ve tlJO I':tC' ic segments arc of equal length. rrhe sixth is 
somewhat shorter t han any of the others, and the seventh is half as 
lo ng a~ the sixth . 

The' abdominal seglllents arc distin ct, the fhst five taken together 
oeing no longer than the se\'enth thoracic segment. T-ile terminal 
abdominal segment is long alld l1arrow, rectang ular in shape, with 
margins entire. Th e b:l.~a l join t of the 1Iropoda is half as long 3S 

tbe terminal segment of the abdomen ; the inner branch is rectangu­
lar, coa rRely dcnti eulate, and reaches the npex of the telson. rrhe 
outer Ruperior bran ch is narrow, elongate, rectangular, with mar­
gins coa rsely denticul:l.te, the teeth bein g close together. 

The branches of the uropoda. and the term inal abdomin al segment 
are fringed with long hairs. 

The first three pairs of Jegs are sub-chelate. The second and th ird 
pairs ha\'c the posterior mal'gitl of the propod ll s armed with spines, 
as in the preceding species. In the following foul' pairs of legs the 
anterior margin of the propod ns is arm ed with four spines. 

A sing le female was collected by A. E. Verrill and party in 1898, 
at the Bermudas. ])epth,] -2 feet. 

Type specimen in Peabody Museum, Yale U niversity. Cat. No. 
3186. 



-Ii.' 'lJods of the B 1'?JuuZas. 

Colanthura Ri ·hard n <Yen nov. 

:) -
- I 

B nan 'Y, 1 11 'a . Fir 1 air of ant 1111, mI ' 1 f four 
j int,,: the la t joint b in . th flag llar j into nd I air f ant nn 

mp d of TIY joint th terminal joint fring d with hair. 
The fir t , 1," eO'm nt of th horax lar e, th . venth very ort, 

abruptly narrow r than th ixth wide a th abdominal 
O'ment and d yoid of 1 . 
Th fir t three pail' flo' ar nb-chelate, th thr following 

pair. ambulatory. 
Th ab lominal 'egm nt a1' ,ell d fined and ~i tinct from one 

an th r. Th terminal abdominal egment i round d, entire. The 
inner branch of th uropo la' like' rounded' the outer and 
nperior bran h arche ov r th t Ion. 

Thi 'enn agree wi h both Hyss'twa N orman an 1 tebbing and 
C1'Ul'egans hilton in he ab enc of the eventh I air of leg but 
differ from the fir t name 1 in the structure of the antennre, both 
pair of antennre in IIyssur z having multi-articulate flagella; in the 
tru ture of the outer branch of the uropoda, which in Hys lwa doe 

not ar h oyer the tel on; and in the structure of the mouth part. 
Colanthura differ from nlregan in the p 'e of eye , which 
are wanting in C1''twegan , and in the cture of the outer branch 
of the nropoda, the outer branch in Oru,/'egans being very narrow 
and not arching oyer th quamiform tel on, while in Colanthunt 
the outer branch i broad and arche o\'er the rounded terminal eg-

• 

ment. The tructure of th mouth part i the arne a found in the 
O'enera Pw'anthm'a, Ualathul'a and C1'w'egans. 

Colanthu ra tenuis Richardson, p, nov, 

PLATE XXXVIII. FIGURE 93--28, 

Body narrow, elongate; urface mooth; color light yellow. Head 
wi h a prominent median proc xtending between the fir t pair of 

-
antennre. Antero-lateral angle prominent, I roduced, reaching the 
eli tal end of the first joint of the peduncl of the fir t pair of antennre. 
Eye larg , con picuou . 

Fir t I air of antennre on' of fOllr joint, the terminal or flagellar 
joint being fringed with 1 ng hair, The econd pair of antennre 
are compo ed of five joint"" th terminal joint being fringed with 
hair '. 

The fir t three thoracic egm nt are about equal in 1 ngth. Th 
fourth and fifth segment are each much 10nO'er than any of the 



If. R ic/taI'{Zson-I sopods of tlte 13e1"mudas. 

three preced ing segments, and a rc about alike In size. 'rb c sixth 
~egment is short, not q ui te as long as an~'" one of the fil"~t three seg­
ment$. The sen'nth is \'cry short, be ing one- th ird th e leng th of the 
sixth segment, :lnd in both specimens examiued is dc \'oid of legs. 

The segments of the abdomen arc d istinct, the first fi ve together 
llot heing as long as th e sixth thoracic segment. The last thoracir 
segment is abrup tly narrower than the sixth , and is li kewise some­
what na ITO\\ CI' t han the abdominal segments. 

1'lJc te rmi nal segment of t he body is ling uiform, the posterior 
margin evenl y rounded and smooth . rrh e inner branch of the 
uropoda. is lik ewise rou nded poste riorly with a. smooth marg in . The 
outpr and su perior branch a rches ove r the telson. B oth branch ('~, 

as well as the te rminal abdomin al segmen t, a rc f ringed with hairs. 
T he fi rst pai r of legs a re cheliform, tb e propodu s unarmed . The 

second and third pairs a re also cheliIol'm, but slna lle r, with the pro­
podus armed on the posterior margin with fi\'e spinc~. The three 
following pai rs of legs are ambulatory in character. T he sc \'cnth 

• • pall' are wan t illg. 
1'\\,0 specimens were collee-ted by A. E . \ -erri ll a lld party at the 

Bermudas in I S9H. Both speci mens are ad ul t. fe male~, the marsupium 
in one being "ery large and extendi ng the entire length of the thorax, 
from the !'econd !'egment. 

Type speci men in P eabody :MlIscum, Yale t: nivel'l') ity. Cat. No. 
:3~.):!. 

Ant h elu r a a ffilli s Ricllanlson , ~p. no\'. 

PLATE XXXVIII. FIGURES 20-32. 

Body lI:lr row, elongate. H ead with small llIed ian point. 
disti ne-t, Kitllated ill antero-Iatcral an,f!lIlations. 

E ve!' 
• 

Antennil' of hoth pai rK with fl age lla consisting of sevel' tl l joints, 
and fringed with long hairs at th e t ip. ~J axi\li peds consist of five 

joints. 
Firl:'lt three thoracic ~egmeut~ about equal in length. Three fol ­

lowinf!: F.eglllcnt~ ~omewhat longer, and sub-equal. ~e\'('nth segment 
fuJly half tlie length of preced ing segment. 

All th e l:'egmcnts of the abdomen distinctly de fi ned. 
segment lIarrowly linguiform, round ly t l'iaugulnte nt the 
with !'moQth llI:lrgin~. 

T erminal 
apex and 

Outer !"uperiol' hranC'h of l1ropoda lo ng, 0\"31, reach ing qu ite to the 
extremit.y of the terminal abdomillal segment, awl a rch ing o \'cr the 
t(·]";on. Inl1er bl'nlH'h with posterior mnrg in widely roun ded and 
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tJ bran h bay the mar in mooth 

Fir t natholod , with mall han 1. Dact lu hal'. ree inn l' 

mar -in of I ropodu ,-, furni h 1 with hair. e on 1 gnathopo 1 an 1 
fir p rial ad imilar in bal to bn maIler in iz than fir t pair 

f O'na hopod. The f1' e inn r mar 'in f tbe 11'01 odn i b et with 
two "pine tbe al'l u with au I in. Th rernaininO' p riopod 
hay a inO'le pin at th di tal margin of he pro} odn and two 
pine on th carpns. 

n pecimen a f male, wa 
mnda in 1901. 

aIle t d bV" A. E. Y rrill at the , 

Type in Peabod ~lu nrn of Yal Tni,er..., it~ . at. K o. :3349. 

er-

Thi pecie diff l' from A. longata orman in the hape of the 
outer branch of the ural ada, in the leno,th of both branche, a com­
I ared with the terminal abdominal egm nt, and in the fact that the 
margin of the outer bran h in our pe ie are mooth and n t c1'en­
ulate, a in A. elongata. 

Family Cirolanidre. 

Colopisthus Richard on gen. nov. 

Head tran vel' ely elongated. Eye ituated in the middle of the 
lateral margin at the extrem e Ige and elevated knob-like above the 
urface. 

Both pair of antennre bart· econd 1 air reach the po terior rnar-
ain of the thoracic egment. 

Fir t five abdominal egment can olidated into one art egment. 
Terminal egment trongly keeled in the median longitudinal line. 

Colop isthus p a rvus, Richard on, sp. nov . 

PLATE XXXVIII. FIGCRE 33-36. 

Head ran vel' ely elliptical the anterior and po teriol' margin 
rounded. The eye are ituate 1 in tbe middle of the lateral margin 
at the extreme edge, and are elevated above the urfac of the head 
lik knob. The head i can ave bet" en the eye. 

~ 

The fir t pair of antennc ar h rt, not much long l' than th 
width of tbe head and reach th nd of the la t peduncular joint of 
the d pair of antennre' the flag llum ontain thr joint". 

The econd pair of ant nn re ar al hart, extending to the 10 -
t rial' margin of the fir t th t; flagellum Call i of 
, even joint . 

. ACAD., VOL. XI. 1 JANU RY, 1902. 



:!fJO II. Ri('lwl'dson-L~ojJ(jds of tlte Jjerm:udas. 

The hr:,t thorac ic segme nt is 10ngetSt. The oth ers arc sub·equal 

with wl'll defill('d ep illlera. 
The nrl'it fin' :lhdominal segme nts are all coal esced into one 8eg· 

ment. The terminal ~e !!lllellt is triall(!'ular and t-tronrrl" keeled alollO' ...... '--' o~ 0 

tIl(' lIlediall longitudinal lin e. 
The inlier b ranches of the uropoda extelld beyond the tip of the 

terminal t-egmt'ut, are broadly" oyal and f ri llged with hairs. The 

outer h ran('hes arc narrowly o \'al, :lbout hal f a~ wid e ns the inner 

hl'all('hc~, and ~h o rter. 

Color ligllt yellow, with numerous black dots . 

About ~:l('n:' 11 specimens were collected by A . ]£. Y en 'ill and pa rt.'" 
:It Bailey Bay, Bermudas, in 18DR. F ou nd at low water in cOl'allines. 
Others we I' coll ected in 1001 at \Vaterioo, o n U;1stJe H arbor, :Ber ~ 

mu(]a~. 

Type sp<"cimt:1I from the B ermudas in Peahody Museum, Y ale 
Uni ,·cr:- ity. Cat. No. :3179 . 

• 

Fnmily Cora lla nidre. 

Cora llana quadricornis Han;;en. 

Comll(lll(l (/uad,'i('ol'lli!l Hansen. 'idensk. Selsk. Skr. (6), natul'. og math . 
.A (e1., v, p. ~8'2, pI. vii, fig. ~, 1890. 

Hab. BCJ'lIlud;'l"':, at the Flatts; at I ,ong HiI'd l !; )and in the cavitie:;, 

of a Illa .. :-.i\'e, b lack keraotse spongE', l ivi ng 011 the gl':ls~~" 8and ·flats at 

low tide; Ca!'<tle II arbor, in the S3 111e sponge. Also St. Thoma<.;, 

'\f cst I nd ies. 

Family Alcironidre, 

Alcirona krebsii Hansen. 

Alei/·ollff. I,'I'P/).<:ii lI ansen, 'idellsk. Selsk. Skr. (6), nntul'. og math . Afel.. v, 
pp. :39 1-393, pI. viii, fig!'l. 1-19,1890. 

PLATE XXXVITI. FIGURES 3Ba, 38b. 

!l ab. ('~l!'<tl(' lI a rbol', Bermudas, in the e;wities. of living ba thing 

"pollg'es fllld ill dcad coral. Two ~pecimens (No. :33, 34) were 
taken from the tins of a Hamlet Grouper, ill )Ia)' ;* St. Thom~ls, 

\\7 e~t Iud il'~. 

* The ('010 1'8 of these, in life, were as follows: Ground colo!', pille flesh·color ; 
l1£'ad and tail, yellowi~h brown; seven transverse, il'regullll' bands of yellowish 
brOW1], those of the middle of the body with two points projecting forward , so 
as to !>how:t tendency to form two dorsal li nes of brown . A. E. V. 



H. Richw'cl on .Ii. 01 0 Z of the B ?'rJW las. 201 

Family Oy In othoidre. 

N erocila acuminata hicedte and Meinert . 

.J.. erocila aCt~l1linata chi dte and Meiner, aturhi t. Tid kr. xiii pp. 4 -
0, pI. iii, fig. -6, 1 1- 3. 

Hab. Bermu a., collect d b 
Al 0 recorded from B loxi, l\li .' 
.... orth Carolina. 

or'e Brown Goode in 1 76- ~, 

t. Anna, lHexi 0 ; Fort "ilIacon, 

Family Sphreromidre. 

Oilicrea caudata ( a ). 

e ea cCl'l.tdatCl Say J Om". Phil. Acan.., i p. 4 ') 1 1. HIne-Edwards, Hi t. 
Na . de Orn tace , iii: p. 219 1 40. 

ymoc1ocea ca7tclata he , Proc. Phil. Acad. Xat. ci., p. 1 pI. vi, fig .11-14, 
1 9l. 

Ciliccea ca'l.tc1ata Richard on, Proc. . . ..... a . lIn eum. xxiii p. 536, 1901. 

Hab. Bermn at Harrington onnd Ca tIe Harbor, and the 
Flatt. Al 0 Egg Harbor, N. J.; Beaufort, X. C.; No Name Key, 
Fla:; between alt Pond Key and tock I land; Key We t, Fla .. ; 
Sugarloaf Key, Fla.; N. 1V. end St. "Martin' Reef, Fla.; Sara ota 
Bay, Fla.' off Progre 0, Yucatan. 

Found on the urface' al 0 at the dept b of 1 to 12 feet . 
• 

Dynamene bermudensis (he ). 

Cymoc1ocea bel'lnuciensi Ive Proc. Phil. Acad. a. Sci. , p. 194, pI. n figs. 
15 16 1 9l. 

Hab. Bermuda. Al 0 Punta Ra a, Fla.' Cedar Ke Fla.; Key 
We t, Fla' :N 0 Name Key, Fla.; Sara ota Ba, Fla.; Beaufort, N. C. 

Dynamene perforata :;'Il0ore. 

DynClmene pe1jomta Moore, Report . . Fi h Oom., ii pp. 113-174, pI. X , 

fig . 9-19, 1901. 
PLATE XXXIX. FIGURE 39. 

H ad broader than long; eye itllated po t-Iaterall. Fir t pair 
of an 1111:£ with th fir t two pedun ular joint lar ,the econd 
half a long a the fir t· the tbird joint I ng and I odeI' twice a 
long a econd joint; flagellum on i t of even j in . The fi 
two pe lun ular joint of th econ 1 pair of antennre ar of equal 
len th· the followin 0 tbl' e of quaIl 11 "th an I Ion l' han he fir t 
to' the flag 11um con i of a ont v n j int and xt n 1 to the 
po trior margin f th hiI'd thoraci " om n . 

Th thora i e'm nt. at' f uall n . b. wi h h x ptiOll f 
the fir t, wbi hi , Ii htl Ion er. Th n h 'm]) i I roduc d 



if: R h'hm'drson- I sojJods of tilt B e1'1nuda8. 

lJa('kwfll'd~ i ll two ro und ed lobes, one 011 eith e r t-l idc of the 1l1cdiflll 

linC', and (·lo~t.' to(!'ethe r. -
The tir:-t a bdominal R(>gmellt has two sutur(> lin e!>; ::It either side, 

ilJ(lieati\'e o f ('oa lc:o:ce<l s('gment~. Th e te rminal $cg ment is yery cou­
n e's at the ba~e, and ha$ f o ul' small tuberc1 e~, f o rming a Rqllare on 

the ('on "ex ity. It s a pe x has a heart-shaped opening, fo rl11 cd by the 

prolonga tio n o f th e late ral margin s, wh ic.: h prolong ations meet au­

tC'r iorl ,", ;1II(l arC' divcrgcnt p 05.te ri o rl~·, fo:.O that :t triangular exc:wa­
lion i~ for lllcd 011 the pos terio r clld o f tlw !'cgmcll t immediately 

helow the hcart -Rh npecl opening . 
The t wo bran ches o f th e uropoda arc Rimila r in shape and size. 

They a rc Ia rgf', very mu ch expand ed, rounded postel'iol'ly, with mar­

g ill :-> di f' tinc tl y c rC' llulate O J' d enticulate, and ext end some distance 

l )('yond th e> tip o f tllC' termina l abd ominal scglll cnt. 

T he ('010 1' is hro wlI , with markings o f hlack. Surface smooth, 

wi t h t h(' CXC(' ptiOll of the abdo men , whi ch iR vc ry g ranular. 

A lIumher o f specimens (13) were coll ec t ed by Georg e Brown 

Gootl e in 187(;-7 , at the Bermudas. 
Sen' ral ~pccimens differ from th e spec ime n d escribed in no t having 

the nh t ho rac ic ~egm(' nt produced in lob es, and are with out the four 

slll a ll t uber (' \('s a t base of t e r m inal segment. Se \' e ral differ in ha.\'­

ing the uro!'od a not longer than th e termina l segment. 
Th e fe ll1a \(>~ d o not ha\'e the heart -sha ped o pening in the t erminal 

8C'gnlen t. 
~pec illl (' n s described a rc in P ea.bod y )IuseullI , Yal e enivcl'sity. 

C a t. )[0. ;120 -1 . 

The a bove speeieR was described a nd fi g ured as ne w, but the 
111 anu:->cr ip t had not been sent to print wh e n M.r. Moore's R epo rt on 

t he P orlo Ri (':Ul I sopod a was pub lished , ill which he d escribed 

i )ynalHene Jlti:f()I 'o la. 

1t W:lJO! tho ugh t bes t t o publish tb e author'!' d esC'I'ipti on and figul'cs , 
for although i ll the tex t )fr. :Moore men t io ns th e fac t that the 

IIropoda arC' 1"(' ITat(' o r cre llula te, he d oes not ~how this in his draw­

ing.... The tigu r(·s publi ~hed here bring out thi s point. 

Spheel'oma cren u la tum Richardson, sp, no\', 

PLATE XXXIX. F IGU RE 40. 

Su rface of body Rll1oo th . Color, lig h t brown , with markings of 
hlack. 

H ead round ed in front with small median po int, on either side of 

whirl! i~ small excavatio n. Eyes situated post-late raJly. 



-Ii OJ ods of th Be1·m'Uda. 

Fir t pair of autennre with th fir t joint of the pedun Ie long; 
econd joint balf a long a' fir t ; third joint equal in length to:fi t; 

fla ellum of :five joint reach the po t-lateral margin of tbe hea 1. 
cond pair of antennre xtend LO the middle of tbe first thora ·ic 

egment. 
Thoracic egment ubequal. I. .. ateral margins tralght. Epimera 

distinctly eparated from egment. 
Fir t abdominal egment long, a little longer tban any of the 

thoracic segment, with two utllr line. Terminal segment yer T 

convex, surface mootb, po terior margin widely rounded. l!ropoda 
not extending beyond tip of terminal egment. Inner bran·h ome­
what pointed at it extremi y, margin mooth. o LIter brancl widely 
rounded and crenulate on the po terior dge. 

Leg imilar, all ambulatory, with mall curved da,ctyli. 
A number of pecimen W re collected at the Bermuda in 1 76-7, 

by George Brown Goode. 
Type in Peabody ]yIu eUID, Yale University. Cat. No. 3250 . 

• 

VALVIFERA. , 

Family Idoteidre. 

Idotea marina (Linnreus). 

Oniscus ntw'inus Linnmu , Fauna Suecica, p. 500, 1761 ; Sy t. Nat. (ed. xii), 
p. 1060, 1766. 

Onisct~s tTidens Scopoli, Entom. Carniolica, p. 415 1/63. • 
Oniscus balt-ict!s Pallas, Spic. Zool. (9) p. 67, pI. iv, fig. 6 1/72. 
Stenosoma in'orata Say, Journ. Acad. Nat. Sci. Philad. i , p. 4<)3, 1818. 
Idotea tricuspidcl.ta Desmare t Dict. des Sci. Nat. , xxviii , p. 373, pI. xlvi 

11, 1823. 
fig. 

Idotea iT1'omta Milne-Edwards, Hi t. -at Cr. , iii , p. 132, 1 40. Verrill and 
Smith, Invert. Vineyard Sd. , pp. C)<) 27- , pI. v , fig. 23, from Report U. S. 
Comm. Fish and Fisheries, 1. pp. 316, 569 1873. HargE: l' Rep. U. S. Fi h 
Comm., pt. 6, p. 343, pI. v , fig . 24-26, 18 O. 

Idotea ma~'ina Miers, J aUI'll. Linn. Soc . L and. , xvi, p. <)5-31 18 3. (ee 
Mier for synonymy.) 

Hab_ Bermudas, at tb Flatts Inlet, collected y A. E. V rrill and 
party. Al 0 Briti h I Ie . Katt at; Balti ; Dutch coa t; coa t 
of France; Mediterranean; Jack an] Ca 'pian Seas ' Atlanti oa. t 
of North America, from N va So tia and th Gulf of t. Lawr nc 
to North arolina. South Am l'i a at D terro and Rio Jan iro, 
Brazil; New Zealand; ned ea; Java . 

• 



H. Riclwrd.'wn-Iso}.Jods of tit,· B el'ilzuclrts, 

ASELLOTA or ASELLOIDEA. 

Family J aniridre. 

Carpias Ri<.'lmrdson, gen. nov. 

J it' ad without rostrum; frontal margin Mraight, Both pairs of 
3ntenn:L' multi-articulate; the :5econd pail' much longer thall the 
hody, and with a scale-like appendage articubted to the peduncle. 
l~ropoda long, much longer than abdomen. 

The fil'~t. pail' of legs in the male are prehensile and remarkably 
long', heillg onc and two-thirds times the Icngth of t.he body; are 
greatly enl arged diJ:itall ,v, forming a broad cl ub -like hand armed with 
triangular I'l'OCCSSC8, to wh ich is a r ticu lated a moyc!1hlc finger, the 
1"·Opo(lu., likewise armed with triangular processe~. 

Thl' !1l11hulator,Y legs are simpl e, bi llll gu iculatc, aml arc of normal 
st1'ucture. 

Carpias bermudensis Richardson, sp. no\', 

Pun; XXXIX. FIGURES 42-4J. PLATE XL. FIGUR~: 4 t. 

~llrfal'l' of l)Qd~' smooth, Color ycliow, with o<1d !-hapcd llIarking:-; 
of hlack. 

Il l'ad 1I:\]'I'OWl'r than first thor3tic- ::-;eglllent, with lalNal rn!1rgint-i 
rouuded, l'ntirc. Frontal margin :<l1';light, antcl'o· lateral allg l e~ not 
1,,'o( luced , 1'0u~1(1ed, Eyes l:1l'ge, with many occll i, and !-itu!1ted on 
the latl'ral margins of the head. 

Till.' t;l':st pail' of antenna: ha,'c the ba:-:al segment of the jJeduncle 
clilal'gcd, the Jlext t wo ~cg Jll e nt:-; sut:ccssi vely narrowN, a ll abou t 
('(J lUl I ill Il'ngth j the fl agellum i~ multi-:uticulatc, co mposed of about 
fourtN'1I joint~. The second pair of a1l te1l 11 a: ha\'e :l. sC!1le- lik <' 
apl'l'IHlage outside of the third joint; the fourt h and fifth joint!; are 
long, the fifth a little longer than the fourth; the flagellum is much 
longel' than the hody, and i~ corupo~ed of about olle hundred joint:;. 

The lin,t tilora<:ic scgment is wider than the head; the lateral 
lI1ar~in!'o\ arc l't1'!1ight, entire. The second and third t'cglllents have 
the lateral margin~ exe:.l,-ate, the aHteriol' and po~tcriol' angle~ pl'O­

due-cd, with till' cpi mcroll :5ituated in the excavation, rrh e fourth 
"'c~lIlellt h3~ the anterior angle produced, the el'i mcroll being situ­
:ltcil in the l'xc:H'ation of tbe entire posterior p!1rt of the :-:cgment. 
The fifth, "ixth and Sl','ellth seg1lle nt~ baye tht! lateral lI1arg in :; enti re, 
tLll' epi ml'l'oJ] :showing at the posterior p!1l't of the ~eg lll e nt. 
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H. Richarcl on IS01 0 1 of th Be'l'}nudClS. 

Th t rminal om nt of the body i about a br ad a long, the 
~ntire margin 0 h, with a mall ronnd d lobe b ween the b 1 
joint of the lHO} oda. 

Th . uropoda are r 10llg, much lono' r than the abdominal 
egment. The ba al joint i about two-thir he len 1;h of the 

a dominal eo'ment, and i narrower at th ba e than at the apex. 
The two branche are of nearly equal len ,th the outer one being 
lightly N} orter and are Ion o'er than the ba al j into 

The til' pair of leg in the male are remarkably Ion " being one 
an 1 wo- hir 1 time" the length of the body, and are prehen ile. 
The Qa i i a" long a the width of the fir t thoracic egment, and 
ha the di tal end very much enlarged an 1 inflated. The ischium i 
not more than half b length f the ba i. The me1'U i a little 
lon' r than he ba i , and i enlal' ed at it di ~ tal end. The carpu 
:it yery much elongated, i longer than the i chium, i greatly 
enlarged di tally, and ha it upper di tal maro'in armed with three 
large triangularl -"haped proce e. The propo lu has the inner ur­
face armed with t\VO long, harp triangular proce.., e i di tal end 
being widel} expanded and rounded on the inner ur£ace. The 
dactylu i biungui ulate. 

The other leg are of normal lructure ambulatory in character, 
and biunguiculate. In the female the fir t pair of leg are imilar 
in trueture and ize 0 the other 1 

A number of indi idnal were collected by eoro'e Brown Goode 
at the Bermuda. 

T, pe pecimen in Peabocl Iu eum, Yale Univer ity. Cat. :Ko. 
320:J. 

Sten etrium stebbingi Richard on, p. nov. 

PLATE XXXIX. FIGURE 46-49 . 

Body long narrow, depre ed. Color light ellow wi h markino' 
of black. 

Head narro'lYed po teriorl r, 'widenin5 ant 1'i r1y-' the anter -lateral 
angl produced int narrow a ute pro ,11l'yinO' lightl T in~'a1'd' 

th anterior mar in i produc d in a 1'0 trl1lU, which i trun at 1 011 
either ide of ",hi h i a trian 'nlar pI' . E Ii u ly ituate 1 
on the anterior portion of h head. 

Fir ' t I air f ant nnrn ar llac 1 b twe n th tw 
. e an 1 the r -trum; th fir 1 dun ular j in 

th two f llowin j int nan W ' h £laO' lInm i 

tl'i no nlar I 1'0-
i~ lar l' a 1 
mio ei f nin 

I 



:!9u H. Richar,lson-Isop(;ds of tlte 1l0'IJladw;. 

jointfl and rcach:;;; a little beyond the milltlle of the fOllrth pedun cular 

joint of tile ~<"l'oIHI pail' of antcnn~e. 
The )O:e<:oll(1 pair of antenn::e han:' the finst three joints short, the 

third joint beillg IHo\' itled with an exo pod, tht' fOllrth a nd fifth joint .. 
IOllg and of equal length; thc flagellum is multi-:1rticulate. 

The Ii 1'1 .. 1 thora(·jc I'eg lllent has the lateral llIargin ~ ~t J'aight, the 

anterior :lIlglc::< acutely produced fOl'wal'd~. The Iate!'al margins of 

the l"€'conti, third and fourth segment are also ~traight, with tht, 

t'pimer:) e\' ident :1bollt. the michlle. 
The Mfth :1lu1 ~ixth :-egments b:1\'o the po~terio!' half of the lateral 

lI1:lrg-in !'OUIHl<,·d, the e pilll era e\'itlen t helow. Th e ~(,\,l'nth segment 

ha::: till' latt' ral m:lI'gin acute ly produced posteriorl.\·, the e pime rtt 

evidt'l1 l on the po~tel'iol' lIlargin of the segment within tho pl'OCesfles. 

Tile thoraeic seglllCllts arc .1 11 widely sepa rated from each other by 

Ileep latcl'!l.1 illci~ion:'i. 

The terminal ~egment of th e body has the i:ltcral margill produced 

baekw.utl:- in two t'lllall ~ pill es, Lctween whie-h the posterioJ' lIlargin 
it'i willt·ly rounded. The uropoda :\ re dOli hie branched, the branehe:'O 

• 
lJeing- nearly equal in length and about :U~ long as the basal joint. 

The firH pail' of Il'g-~ are )O:uhcuelate. J I1 th c 1ll:11e the C:lJ' IHlo;,: i::. 
"o:-.tero-di::::tall~' I'roduC't' d in a marked I." long procf't':o, ",hie-h extenlls 
half the length of tho I'I'0podus, it~ ent irc margin being fringed with 

long h!l.ir:-. Thl' pJ'opodus is elongate, its lower two·thinh; being 
frin,Q"l,d wilh long hair~ on the pos te rior margin, the uppt.'r thinl 0 1' 

di ... tal margin ht' iug prodded with three large :o:p in (::fl, the illner Olll' 
being bifllrcate ; the t1act~' lns is long- :Jlld :11~0 fringed with hair~ 

UpOII its inlll'!' lIl :lI'gin, and extt' ll(l ~ half its length heyond the ia:st 

digit:ll :- p ine, alltlo~t tollching the <.'a rpal ]ll'o('e:o::o:. The i:schiuHl i:< 
alltero-di:-tally prolillccll in a fol. h ol'L 1)I·occ~::;. 

The othl'r I('g:s :1 1'(' ~illiple, bll1nguiclilate. 
In thc fl'Ill:11e the (·!l.l'pUS of tbe first pail' of legs i~ II Ot prodll('cd ill. 

:l~ long a pro(.·(' ::<<,; !l.!' in tbe male. The propol.lus i~ :-hOl'tcr tli:lll in 

the 1I1:1le, mo J't' tJ'iallg'ular in :-hape, denti (' uiate 011 it!' (I istal margin, 

with a long, :1t'ute, digital spine. The dactylus does 110t cx tend be· 
yond the dig-iwl .... pille. TIIt_, ii'chium is :lntero·distally produt!cd ill a 

]>roc(':- ... frin g ed with Il:lins. 
A Iltlll1ht,!, of indi\' idu:lls were taken by ~\ . E. \ Per rill and pal't~- at 

Bailey Bay, Bf>1'1lllI(h0;,:, in corallines, at low water, :111(1 at H:lI'1'ing· 

ton ~Olllld , in I :-; !/H. Othel' specimens wcre collected :1t the Bcnllu· 
Ila8 in J 87u- 7 by G. U. Goode. 

Type specimcns from Harrington Sonnd in P eabody :')fu8cnlU, Yal f> 
U nivl'l'sitj'. C:lt. No. 3209. 
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H. Bichcwdson Isopods of th Be?"fmldas. 

Janira minuta Richard on, p. nov. 

PLATE XXXIX. FIGURES 50-52. 

urfa e of body" mooth. Color light yellow, almo t white, potted 
with black. 

Head with frontal margin traight; ey s larg ,conspicuou , oblong, 
and situated at the lateral margin. First pair of antennre with the 
three peduncular join equal in length, th first one, however, being 
very much the broad t, the econd a little touter than the third; 
flagellum multi-articulate, compo ed of about ten or eleven joints. 
The "econd I ail' of antennre have a cale outside the third joint of 
the peduncle; flagellum multi-articulate, much longer than the body. 
Thoracic segment ubequal in length. First segment with the 
lateral margin entire, epimeron not evident from a dorsal view. 
Second and third segments with margin entire, straight, epimera 
evident about the middle of the segments. Fourth segment with the 
po terior half of the lateral margin slightly excavate, the epimeron 
evident in the excavation. The last three egments with the lateral 
margin entire, the epimera evid nt a small lobe at the po t-Iateral 
angles. 

The terminal segment is about as broad a long, rounded po teriorly 
with a median lobe between the peduncular joints of the uropoda. 
The uropoda extend much beyond the terminal segment, being 
longer than that egment. The outer branch i somewhat horter 
than the inner branch; both branche are longer than the peduncle, 
and are fringed with long hail' . 

In the female the fir t pair of legs are l)1·ehen. ile ; the others 
are imple walking legs, with biunguiculate dactyli. In the male, 
however, the fir t pair of legs are modified, though prehensile. The 
carpal joint is very much enlarged and i. prodnc d on the inside, at 
its outer distal end, in a long, acute proces , between which and the 
articulation of the propo Iu are two long acute processe about half 
a long a the outer proce . The propodu i imilar to that of th 
female; the dactylu i biunguiculate. 

A numb r of specimen, both al and:£ mal R, W 1'e collect d by 
A. E. Verrill and party in 1£), at a tl Harbor, Bermuda,. 

Typ specim n in Peabody Mu enOl, Yal niv r. ity. at. o ~ . 

194 and 3261. 



II. R ic1wJ'd;-;on-lsopods of tlte B e1"?Jwdas. 

J reropsis rathbunre Ric.-hal'dson, sp. no\". 

PI.ATE XL. FlGC RES E)3, 5l, 55«, 55b, ,'j!jc. 

Body elongate, depre~8edJ segments loosely articulated; surface 

~mooth j color unifo rmly light, ahno~t white. 
H ead with :l median exc:l "ation, on e ither side of which the froll­

tal ma rg in iii produ ced into angulatiolls. On either sid e of these 
angulation~ is another excavation, on th e outside o f which :lre lateral 

allgulatio ll ~. A rOllnded lobe is placed ill the lIIedian excavation. 

The e,Yes arc li lllall and arc situated Dcar the lateral marg in s about 

half way betwcen the anterior a nd pos terio r margill s. Th e first pail' 

of antl' lIlI tl' consist of five joint~, the two firs t jo ints being large, the 

three followin g o nes sma ll , the la~ t fringed with h:l irs. Th e second 
pair of a llt CI1I1<(' h:lvC a rudimentary tlagellum , con:-; ist ing of {i,'e or 
f;ix joints; the peduncle has the third and fifth joints long and oval 

ill ~hape, th e fourth joint somewhat triangular. 
The thol":ll'il' ~eg ll1 e llts are loosely articulated. T he lateral mar­

gi ll lS arc ~traight, with no indication of epi lllcl"a. 
The terminal ~egllle llt of the bod~r is rounded in outline, the pos­

terior lIIarg in exca vated at tbe in~ertioll of the IIl"0 poda, which do 

1I0t extelld beyond the edge of the segment , thus pl"C':o:c rving the 0\':11 

oll tli ne. Betweell the IIro poda there is:tll acute median projection . 

Til e legs arc all ~ i1ll1'Ie, with binngui culate dactyli . 
Olle ~pe(' ill1 e n \\":l~ colleeted by A. E. Verrill alld WI.rt.'" at the 

Bermuda!':, and anoth er by G. B. Goode; fl"O lH the ~ame locality. 

TYPl' :oi IH.!t im l'ns ill ·P eabody .Mu seulll, Yale Uni v(, I'Rity . Uat. No. 
".):; \ 
'}-" . 

Hix ~ peC i('8 of t his genus have been heretofore desc l"iiwd : .Jce1·OP­
si.o< lobal£t I\ (e h ler, J (I}'op8is mW'ionis Bcddard , J ceropsis 1Ieo-zealun­
diNt Chiltoll, .}"o1'opsis /oba la Hicilardsoll, .hp1"op,'fis D ollf usi Nor· 
man , and Jo l'oIJfiii'i Cltl'oiCOI'}d,o< (N icolet). * The prese nt specics adds 

another to the abon' li~t. It is Ilamed ill uOllor o f l\1i ~8 Mary .J. 
R athbun. 

* J et'ret ('uJ"I"i("OI'llis Nicolet, 
<':l"llSt., Xo. 3, fig. 10, IS .. !). 
.Ill' I'()P~" II. 

tn Gay's Hist. de Chile, iii. p. 203, Zoo!. Atlas. 
This spec ies shou ld b~ refen'ed to the genus 

• 



H. Rich l?·l on Isopod of tA B 1'nw l {So :2 9 

EPICARIDEA or BOPYROJDEA. 

Family Bopyridre. 

B opyroides l atreu ticola 

Bopymide latreuticola Gi m. at. , xvi , pp. 591--94,18 '>. 

B opynts p. ?, Spen Bate Report of th cientifi Re ult of the Exploring 
Voyage of H. 1\1. . Challenger, xxiv, p. 5 2, 1 . 

B opYl'oide. latl'eHti ola Richard on, Pl'oc. . . at. Mu euro, 1901, p. 579. 

Hab. ermu la ~ , para itic 011 Latr utes nS?f e1'us (Milne-Edward ), 

( 'pence Bate)' Beaufort North arolina, para itic on Lat?'eutes 
ell 'lfenls (Miln -Edwar 1, ). 

A BOPY1'icl parasiti 11 Clibr(11W'iu t1'icolo?' wa colle ted by 
. Brown Goode at the BenTIllda.' in 1 76-7. 

:I.- The 71 1'1' t)'ial Iso) oda of the B e?'mud" ,with a IJ sC1-ij tion of 
a .... \ 1.0 Genus of Annadillididr . 

• 

Dollfu , in hi r port on the terre trial i ~ opoda of the Challenger 
Expedition * re orded from the Bermuda a number of well-known 
form common to other 10 alitie. In hi Ii t were included Tylos 
?tiv U BlI :lc1e-Lun 1, P01'cellio lcev is Latreille, 7lieto} OJW1·t!WS sexfas­
ciatus Budde-Lun 1, A1'1naclilliclium 1llgcl?'e (Latreille) and Ligia 
xotica Roux. 

In addition to th e form, the collection mad by Prof. A. E. 
Yen'ill and partie' at the Bermu la , in 1 98 and 1901, al 0 contains 
the following de 'cribed form common to other localitie : Tylos 
L at?'eilli Audouin and Savigny, JIetopon01'tlw, pnlinos1.ts (Brandt), 

and Actoni C~t ellipticlls Harger. 
Only three n pe 1e , one of which i also the type of a new 

genu. ,ar de' riLed h rein. 

-----------------------------------------------------------
*Bull. 

. , 
. cl Etude ci ntifique de Pari xii, p. 1- 1 90. 

• 

• 

• 
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300 if. lUcha1"(lsoll_-Isopods of th e J3enJtudas. 

ONISCOIDEA. 

Family Tylides. 

Tylos L atreilli Alldouin and S:wign." . 

PLATE XL. FI(l URE ,j6. 

T!J/o.'f (lrlllmlilfo Latreille, Cuvier Regnf' animal. ed . 2, iv, p . 11 ~. IR29. GU(:rin, 
lcollogr. Cl"n st., p. 1!J, pI. xx.."" i, fig. 4. 

• 
'I'!lfos La/J'pilli AudOllin and Stwigl1.,·, Dese ripL de l'Egypte. p. 28.i -87, pI. 

xiii , fig. I, 182i. )1illle-Edwards, nist. Crust. .. iii. p. 1 8~, 18-1 0; Regne 
animo Crlli'it., pl. lxx, bis., f . 2. Lllt.:tlS, Expl. d'A IK .. i, p. 7!3, ls.tO. 
HelieI'. " (>1'h. zo01.-bot. VCI'., \vi en , xvi, p. ~32, 1866. .Miers, Pl'oc. Zoo1. 
Soc. 1.0 11 (1., p. 674 , 1877. Budde-Lund, Crust. l sop . TeJ're~tl'ia. p. 273, 2':"4, 
I 88.i . (81'« Budde-Lund for syll ollymy.) 

'J'!I/<.Js co'lllodillo Domns. * Mem. Soc. Zoo1. de I?ra nce. p. J.iO, 1890. 

Bodyellipticnl in ontline, very COIIV('X, and ahl L' II) be ('ontr:ltted 
• 

illto a hall. ~ lId:l<:e ~ llI ooLh or minutely gran ula r alHl I'letigeron::.. 
Color ycliow or ligllt bl'oW II , Illarked with hlal' k fo:pots.. 

] leall with frOllt not marg inate; lateral angulation~ protlu ccfl into 
lobe:-:, whil'h arc tnilleate. Epistollle for llling a lri:lllg'ular :::hi eltl, 
a(l\-ancing somc dista nce beyond th e surface of the head. E.re:.:~itll· 

:l.ted post·la lel'aliy. E xte rnal antennre, with a fiv c' j () illted pedullrle 
and :l. llageliulll ('o ll !:;i:,; ting of four j/Jint~, cxtellth to the posterior 
margin of the second til oraeic ~cgmcnt. 

Thc f;C \'C' ll th oracic iSegment i3- are i' uhequ:11. Th (' epi mera of th e 
first ~cgnl cllt are repre~entcd by :l tuickenillg of the bt<:I'al {·dge, 
wh ich i~ ineu~ed 01' cle ft. posteriorly. Th e epillle l'a of nil the other 
segll lcllt s arC' dorf':tll'y separated by d i ~ tin c t :-i llttll'C lille~. 

The firs t t\\'o ahdomi nal ~egments h:we their Iat.e ral 1I1a l'~ill:-- CO\' · 
el'c(l hy t he Sl' \'Cll th th oracic segment. The til]'('l' fo llowing :.-.(:g­
mCllt~ cOlllplde the elliptieal outl ine of' th e body, their later:tl III ~lI'gIllS 

forllling' a line clln-ing inwards towards tlH.' tcr lllillal bCglll l' lIl. The 
last ah(lolllinai :;egllle ll L i~ quadranglllar ill outlinc, it!'! p05l t · lateral 
angleR rOllnded, and exten<1 R a little di:::tance bC'yolld the epime r:l. of 
the preceding :.-.('g-mC'll t. The ul'opoda al'(> tr;l!l1-' fOnlll'd ill to op(, l'cular 

":lIn'!'. At the postcrior end of eac·h large lamellar "alve is a small 
~cto~c joint. The third, fOllrth and fi fth al)cl olllillal 1-'('glllcntlo. h;lY C' 

* In the Bul\. Soc. d 'Etlldes Scientifiques de Paris, xiith year , pI. i , fig. -t , 
l R90, Dollful> givt'l> figures of T ylos lIirell.'i Budde·Lund and Tylos I .. n/ ,·ei/li 

.1udouill and Savigny. 



H Ri ! lff?' lson Isop ell? of tit B 1'lIW la . . 01 

} lat ,~ on th Y 11 ra l id t ndino' from the margin inwar 1 in the 
form f lam lI re tho f th fifth gm nt beino' lono'e t and larD' t, 
but not m ting in th median lin , being a littl di tance apart. 

Th are im}l , ambulatory. 
Thr p imen w r coIl te i by Mr. J. M. J one at the Ber-

muda , and about tw nty mol' by Prof. A. E. V niH and I arty at 
th am 10 ality ill 1 9. ther W l'e oIle ted in 1901 at Long 
Bird I ., Bermuda. 

Tylos n iv eus Bud le-Lund. 

T!Jlo nit'et~S Budde-Lund, 1'u t I op. Terr., p. 278, 1 5. Dollfus, Bull. Soc . 
• 

d'Etudes cientifique de Paris, xiith year, p. ,pI. i, fig. 4a, 1890. 

Hab. Bermuda (Dollfu). Al 0 Key We t (Bn Ide-Lund). 

Family Oniscidre. 

Porcellio lrevis Latr. 

PO/'cellio lcevis Latreille, Rist. Nat. d Oru t. and In ecte , vii, p. 46, 1804 . 
• 

POl'celiio clegeerii Audouin and Savigny De c1'ipt. de l'Egypte, p. 2 9, pI. 
xiii, fig . 5. 

Po/'cellio el~ce1'Ct~S Brandt, Bull. oc. Imp. d. Mo, cou, vi, p. 177, 1833. 
Porcellio sYl'iacus Brandt, Bull. oc. Imp. d. Mo cou, vi, p. 178 1833. 
P, j'cellio?n1! cttlu Brandt, Bull. Soc. Imp. d. Moscou, vi, 1 33. 
Po/'cellio Ci11e1'Q cens Brandt Bull. Soc. Imp. d. Moscou, vi, p. 178, 1 33. 
Porcellio cl'l~bit~ Brandt, Bull. Soc. Imp. d. Mo cou, vi, p. 17 , 1 33. 
Po/'cellio poeyi Guerin, Oompte Rendus, p. 132, 1837. 
Porcellio 'loNc'LtS Kocb, Deutscb. Oru t., p. 36. 
POTcellio jlCl1:ipe Koch, Berichtig, etc., p. 206, pI. 8, fig. 97. 
POl'cellio c'llbensis Saussu1'e, Mem. Soc. pbys., Geneve, xiv, p. 477, pI. v, fig. 35, 

1858. 
Porcellio s'tLnlich1'Cl ti 

fig. 36, 1 5 . 
Po/'cellio cotillce Sau 

ll5 . 
ure, 

u1'e , rem, Soc. pby ., Geneve, xiv, p. 478, pI. v, 

oc. pby ., Gen ve, xiv, p. 478, pI. v, fig. 37, 

Porcellio (lztec't~ au ure, Mem. oc. phy ., Geneve, xiv, p. 479, pI. v, fig. 3 , 
1 58. 

Porcellio mexiccmus aussure, Mem. oc. pby ., Gen ve, xiv, p. 479, pI. v, fig. 
39, 40, 1 5 . 

POl'cellio lcevis Budde-Lund, Crust. I op. Terr tria, p. 138-141, 1 3. (ee 
Budde-Lund for synonymy and full reference.) 

Porcellio lcevis Dollfu ,Bull . d Etud ci nt. de Pari , 'iith year, p. 4, 
1 90. 

Habitat, Bermuda, coIl cted by Brown ood. Bel'-
mn la (D llfn). Di tribntion world-wid. 

• 

• 
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. , D" ., - IL Ric!uu'dsfJlt- I t;opods of tilt B ermudas . 

POl'cellio parvicornis Richardson, sp. nov. 

PLATE XL. F!GUHE .j{. 

Bod,'"]" onne, i'lldacc marked with minute gJ'n.l1tdation~. ('0101" 
~'ellow, wit.L m;Hking~ of light brown. 

lIead with mCfli an lnbe small, wide!\' rounded. Latera l lohl's 
• 

~lUall, rounded. Eyes d hsLinct, and situated on lateral lobes of head . 
Exterior antenna" ~hol't, about one-third the length of the body: 
flagellum two-jointed, first joint vel'y Illlleh Jo:hortel' than 8('('01)(1 
joint, about one third shor tt! 1'. 

Thoracic segments ~mhequal, with thC' C'xceptioll of the first, which 

is a. litt le IOlJger than allY uf the othe l's. 

First two ahdominal segments with I:ltcl'ai pa rt!" hicldC'1l hy the> 
pl'cccrling thorac ic seglll cnt. Three followillg ilcg lll cn t s WitJl lateral 

parts expanded, th c llIargins continn ing the o\'al outl ines of the body. 

Terminal segment triangular, with ::-;ides sOlllcwhat incur\'cd :111(1 
rounded at the apex. Ba!':al joint of IIropoda rcaehing a little 

more than half the' length of the la!':t abdominal ~egmcnt. l nne!" 
hl'anch extend!': a short (listallC'c bcyollfl the ter lilina l segmcnt of tho 

hocl,"; Qut('r branch t'Xtt.'lHls but H:-r,\' little heyond inn er or::tll(;h . 

One ~pecilllen was collected by A. E, \ rc lTill at the Berlllu<la~ in 

190 I. 

Type' :-pccimcn in P eahody .;\Illseum , Yale 
13:;:J. 

Metoponorthus sexfasciatus Budde-Lund. 

t 'ni ,·c l'1'ity. Cot. ~o . 
• 

lIelopo}lOl'Ihus sf-':J.f(lsciatlt.~ Budde-Lund. Crust. Tsop. Terrestria, pp. H.i"j-16",. 
1~8.j. Dollfus, Bull. Soc. u'Etndes ScientifiqtH'ij de Paris. xiith year, p. 4. 

1890. 

Hao. Bermudas (Dollfus). Also ~redite'lTanean and C:l1l al'il'<", 
)la<1l'ira, .Azores, Spaiu, France, Algeria, 

Metoponorthus pruinosus (Braudt). 

J>OJ'celiio pl·uil!o.~lIs Brandt, Consp. Monogr. Crust. l~op. tel'l'estr., p. 19, fig. 21. 
1833. 

POI'(,f-'llio IIHl('u/i('o,'/lis Koch, Df:utsch lancls Crustaccl:'lI, p. 3·1, 18-10. Stiixberg. 
O(versigt af Vetensk. AKml. Forh/wdl., No.2, p. :jij, 187.1 . 

.1/f' lo})QIlQI'fhH8 }>l'!,iJlost •. '1 Budde-Lund, Crust. bop. 'l'e1'l'estria, pp.169. 170. 
IAB·i. Sal's, CruAt o f ~Ol'\\"fiy, ii. pts. ix-x, p . 18-1. p1. lxxx, fig. 2, pt~ . xi. 
xii , p. 18;), I SOt;. (S (' I;' Budde-Lund fol' synonym." and full reference.) 

Hahitat, Bermudas at Hanington Sound, collected by Prof. Rall­
kin , of Princeton; alld at \\ralsingh:llll, Cast le I sland, and Tllckel":--



II. Ri ,hal' l on f1'opods of the B ?'mu las, 

I Ian 1 , ll t i by A, E. V ni.ll, 1901. Al '0 Europe, rth 
a, outh Am ri 'a J or h Afri 'a • umatra ~Ia iao'a car, 

Leptotrichus granulatus Richard n, p. nov. 

• PLA TE XL. FI URE fj . 

Body rOllo'hly and minut ly oTannlated. '0101' light l'eddi h or 
yellowi h bI' wn, with marking of lark brown in patche on each 

t, formin 'f nr 10nO'itudinal l' ~'. , the tw m !ian row not 
xt nding ant ri rly beyond tb third o'ment of the thorax in one 
pecimen, and in th oth r b inO' almo t obsol t . 

The head is produ ed in front in a 1 romin Ilt rounded median lobe, 
an i at the ide in larO' round d lateral lobe . The eye are mall , 
but di tinct, an 1 ar plac d at th ba e of the lateral 10 . Th ex­
t rnal antenn::e ar v ry hort, not reaching the anterior angle of th 
fir t thoracic gment. Th fourth joint of the peuuncle i not 
longer than the third; the flagellum i coml0 eel of two joint ', th 
fir t of which i about ha lf the length of the second. 

The thoracic segment are ub qual in length, the lateral part 
broa lly expanded. 

The fir t two abdominal egmen have the lateral I art undevel-
01 1. The third, fourth and fifth egment ar broadly expanded 
laterally, the outer margin forming a continuou and unbroken lill 
with th margin of the thoracic egment.. The terminal segment 
of the abdomen extend b nt a di tance of balf it length beyond the 
I imera of the pI' ce ling egment; its urface is mooth. The ba al 

joint of the uropoela attains balf th I ngth of th terminal segment. 
The inner branch reache the aI y of the ]a t e m nt. The outer 
branch extend half it length beyond tbi . 

Two pecimen were collected b A. E. Verrill and party at tbe 
Bermuda in 189. They were found in d ad oral ata tIe Harbor. 

Type in P eabody ~Iu eum, Yal U niver ity. at. :N o. 3333. 

Thi peci cannot be identifi i with any of th de cribed peci 
of tbe genu : L. pan.ze7'ii (An l011in and Savign ), L. tauricus Budd -
Lun 1, L. quamatus Budde-Lund, and L. >Ie l ntus (Budde-Lund), 
althougb it eem more y r lated to the la t nam =( than to any 

f the former . 
• 

. ;. See Dollfu ,Mem. oc. Zool. de Fran e, pp. 542- 543, 1 96. 

• 



If. R ir/tro·dsoll- [sopods of tAe J3el ·IIHlda~ . 

Flllllily Armadillididre. 

Annadi llidium vulgare (Latreille) . 

• 1I"1I1(I£li/lo ntfyal"is Latreille, Hist. Crust., vii, p. 48. IS0-l ; Gen. Orust.. i , p. 
71. 1806. Leaeh. Edillb. EllCYCL. vii, p. 406. Lamarck, I1ist. Nat. !In. s. 

Yel"t., ", p. 1.)2, IS IS. 
A1·lUculillo l}ilnlm'is Say, Onlst. United States, J ouru. Acad. Nat. SeL, Pbilad., 

p. -132 , 181S. 
ArlllaliilfidiulII l.·nIY(f1"1' 13uc1de·Lulld , Crust. I sopoda 'felTeslria, pp. 06·68, IS80. 

Dollfus, Bull . Soc. d'Etudes Scient. de Paris, xiith year, p. 4, 1890. Sars, 
Crust. of Norway, ii, p ts. ix-x, pI. SO, pts. xi-xii , p. IS0- 190. IS98. 

] In.h. U('1"11llid n. :;;, co llected by G. B. Good e in 1 fl, 7G-f; and by A. E. 
Vcrrill, ill 1001, a t Tucke r's Island; B ermudas (Dollfn s) . Common 
in all parts of Europe :lnd neighboring region s of Asia :lnd Africa; 
North America. 

Uropodias Ri('hardson, gen. nov. 

Hcad with the front produccd in a promin ent rOlllldedlobe. Eyes 
small,obsc urc. E xtern al a ntenn::e, with a flagellum of two joints, 
the secolHl joint the smaller of the two. 

Fir:-;t !-. ix tlior:lCic- ~cgme nts with thc lateral parts lamellarly ex· 
pandc(l. Sen'11th !'\egment as long as the s ix preced ing segments, 
but with the lateral p:wts und cveloped, and not widcr than the first 
two abdominal !'\e~ments, which'likewise have the lateral parts or 
epilllNal plates und evcloped, Abdomen not n:llTo,,'cr than thorax, 
the lateral p:l r t ~ of the third, fourth and fifth segments being ex · 
pan(\ed an d contin uing the regular outline of t be body. The abdom · 
ilia] ~egll'('nts eqllal in length a nd half as long a:'l th e thoracic 
segments. Terminal segment quadrangular in shape, the pos terior 
margin pro(luccd in a med ian rOlluded loue. 'rhe outer branch of 
the uropod:\ iR large, broad, flattened , with l"Oundcd margins; the 
inner hranrh i:-; Rmall er :lnd narrower, :lnd rounded posteriorly. 

There art' only ~ix pa irs of legs, the appendages of the last thoracic 
)O:cgnlt'llt heing- wanting, 

Uropodias bermudensis Richardson, sp. no\". 

PLATE XL. F iGUR ES 59, 60. 

Body ver~' convex, ahle to be contracted into a ball. Surface 
!'lJJ1ooth. Color un iformly light brow n. 



-Lc. OJ ods of th B ?'IJHl It . . 0.-

II ad laro'e pro luced in fr nt in a 1 rominent r un 1 1 proj tion. 
E, " v r mall ob ur anI, itnate 1 ab ut the mi 111 of th lateral 

• 

margin. The external ant nnre, with a flagellnm of two joint· ex­
t n 1 to be midd l of h fir t thoraci e 'ment, an I are o'eni ulate 
at th ' articulation of th thir 1 an 1 fourtb joint. 

Tb tboracic egm nt ar . nb qual in length. The eventh eg­
m nt i abnll tly narrower than h pre edino' ix, an 1 not wi Iel' than 
th fi t two abdominal gmentR. The ev nth thoraci and tb 
fir t and e ond abdominal e'm nt have th lateral part or epi­
meral plate un de" lope 1. The fir t ix: thoraci and the third 
f urth and fifth abdominal gment have the lateral I art lamellarly 
xpanded .' 0 that th regular outline of the bo 1y i pre erven, tbe 

third abdominal. egment not being narrower than the ix thoraci 
~ 

wbo e lateral portion xten 1 down laterally be ond the eventh 
thoraci and tbe fir"t and econd ab lominal. 

The terminal abdominal i quadrangular, with the po -
terior margin produced in a me Iian rounded lob. The uropoda 
extend but a hor t di tance beyon I the epimeral plate of the fifth 
abdominal egment. Tbe outer branch i broad, flattened and round; 
the inner branch i malleI' an I narrower, and po teriorly rounded. 

There are but ix pair of leg, tho of the eventh thoraci eg-
m nt being wanting. 

A few pecimen were colle t 1 by A. E. Verrill and part at the 
Bermuda in 1 9 an 1 at Ca tl I land in 1901, under tone" in dry 
place. 

Type in the Peabody 1\Iu eum Yale U niYer ity. Cat.:N o. 32_4. 

Family T richonisaid re. 

A ctoniscus ellipticus Harger. 

Actoniscus elliplicus Harger, Am. Jour. 
_ at. Mu ., ii, p. 151 1 19· R port 
fig. 3, 1 O. 

• 

Hab. Bermuda, 011 ct d by . B. 
of a brown and yellow m ttl :I. 

B rmuda ,near alt ,vat I' unc1 r 1 
I ted by A. E. V rrill in 1901. 

tony Creek, Long I ' land onnd. 

TRAN . CO N. ACAD., OL. XI. 

ei. (3) xv p. 373, 1 . Proe. U. . 
. Fi h omm., pt. vi, p. 309 pI. i, 

ood , 1876-7 ( n im n 
I r); and near IIunO'l'Y ay 
a T 1 a-we d and ton , 01· 
a vi n Rock, 11 ar N w Han . 

JA ARY, 1902. 
, 



II Ri{'h(l1"(t.~01t- [sOIJod8 of the i3ennucias. 

Family LigiidCl!. 

Ligia. baudinia.na. Milne·Edwards. 

LifJi(l iKtudiJl i(lll(l Milne-Edwards. Rist. des Crust .. iii , pp. 15,j-156, 1840. 
t LifJht b(mdiwut Spence Bate, Ann. Mag. Nat. H ist. (4), i, pp. 443, 446, 18GS. 
f Ligj(( bctlulinicwCI Sanssure, Mem. Soc. pbys. Gelleve, xiv, p. 476, 1858 . 

• 
Li!Jiu I'xoticCt Dollfns, Bull. Soc. cl 'Etudes Scieutifiques de Paris, xiith year, p. 

7. 1890. 
Ligin exoticc, h irlitul'sis Dollfus, Bull. Soc. d'E tl1des Scientifiques de Paris, 

xiith year. p. 7, 1890. 
Lif/iH bcw(/icflw 1"es, Proc. Acad . Nat. Sci. Phila., pp. 185, 186, pI. vi , fig. 2, 

189t. 
Liyia baudinif!1w Richal'dson, Proc. United Stntes Nat. Museum, xxiii , p . 574. 

575, HID!. 
Liyio (fI'Clcilis Moore, Report. U. S. Fish Comm., ii , pp. 161-176, pI. 7-11, 1901. 

PLATE XL. FIGURE 61. 

IIa.b. BCl'lnud!1s, coll ected by George Brown Goode inI S76-77, 
and hy A. I t Y cl'rill !1n (1 party in 1808 and J no I ; Bermudas, col­
ccted hy ;J. ~r. J ones; Bermudas (Dollfns); San Juan d'Ulloa, 
.Mex ico pJilnc-Edwards); Yucatan (h 'es); Rio .J anciro (Spence 
Bate); Cuba ( H;\II s~ lIre . ) 

" At the Bermudas the L igic(, occurs in g reat abundance on the 
ledges and cliffs along all the shores. I t runs with slirprising activity 
and quir kly Re~ k s refuge in the cracks and crevices of th e ledges, so 
that it is not easy to capture without injury. 

Its dark, bluish·gray color is not particularly protective here, 
unless in the night , owing to the light color of most of the rocks, 
but on darker rocks it would be decidedly protective." A. E. V. 

It is douhtful if the specimens found at Cayenne by l\Jiel's* and 
identifi ed by him as Li,qict balldinianc(' really were that species. 
I am inclined to think they should be referred to LifJia e:;:oticct, In 
his description of them, 'Miers states that the antenll fC are vcry long, 
reaching in one specimen to the extremi ty of the body, and in the 
other l'lpe('imcll not quite, but almost to th e extremity. Th e first 
was prohably the male and the other the female of L. exotica. 
Th ere halS been milch difference of opinion ill I'cg!1I'd to these two 
species, L it/itt /}ltudiniana and Lir/tc(, e.~otic(t, the forlll er being con­
!' idercd by Budde- Lu nd t and D oll fust as a !'yllOllyHl of the latter, 
although Doll fl18 states of the specimens fou nd at the Bermudas, and 

* Proc. ZoOl. Soc. Lond., p. 670 , 1877. 
t Crnst. l sop. Tel'l'estr ia, p. 267, 1885 . 

• t BulL Soc. d'Etudes Scien tifiqnes de Pari s . xiith year, p. 7, 1890. 



H. Richa'rclson Isopods of the B e1'lnu las. . -. I 

which he identifie 1 a L. exotica, that they liffer d from th peci­
men of L. xotica in h' all tion from enegal in th thi kne f 
the tal' which wa furni hed wi h long, tiff hail' in th male. 
Howe er, he did not can i r thi a pe 'ific character; it could onlu 
b ufficient to di tingui h a ari ty, for which he propo ed the name 
hirtitw'si. Hi p cim n houll undoubtedLy be referred to Ligia 
baucliniana, the character f which, a a nct ecie, near 
pet'hap , but not id ntical with L igict exotica, I hall endeavor to 
point out. 

A ·ompari on of male I im n of Ligia baudiniana and Ligia 
exotica how the following point of difference: 

Fir ,in the ize an 1 formation of the body Ligia baudinictnrt 
being the maIler pecie with the body more campa t than in L. 
exotica, which ha the egm nt very 100 ely articulat d. 

econd, in th length of the ant nn~, whi h in L. baudiniana do 
not extend be and the I egment of the thorax (which character 
i constant, being true of all the pecimens examined), while in L. 
exot~ca the antennre reach the xtremity of the body in all the peci­
men examined. 

Third, in the length of the peduncle of the antennm, which in L. 
baudiniana extend to the po terior margin of the econd thoraci 

t, the la t two joint being horter than in L. e. 'otica, the 
peduncle of wbo e antennre reach the posterior maro'in of the tbir I 
thoracic egmen t. 

Fourth, in the character of the fir t pair of leg in the two pecie 
th of L. exotica (plate xl, fi '. 62ft, 62b,) having the propodll 
furni hed near tbe apex with a can picuou proce , oval and pro­
auced, the carpu and meru not being fringed with a thick row of 
long stiff h' whiLe tho e of L. baudiniana (fig. 61) have the pro­
podu imple, unarmed and without a CO D picuou proce ,th carpu 
and meru being fringed along the ntire p . or margin with a 
row of long tiff hair. 

Fifth in the hape of th terminal egment of th bod, th an Ie 
in the middle of the po terior mar in bein more acut I pI' due d 
in L. e 'otica than in L. baudiniana, and the lateral an 'ula ion 
being al a much more produ d. In th color of th two form L. 
baudiniana bein much light r in col 1', the 0101' e,'t ndin to the 
margin of the grn nt ,whil in L. e 'otica th re i a colorl bor­
der on the lateral and p trior 19 of all the, gm nt . 

In th f male of th tw p·i th fir t pair of I 0' ar 
The antennre are hart r than in h mal ,and th 1 dun 1 

im 1 . 
f th 
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ll. R ic!tm·d .. wII-IsojJot!s of the B ermudas. 

antClllla.' is also ~hol'ter In tbe fe male of L. exotica the a.ntennm do 
not tillite rcach the ex t remity of the body; ill the female of L . 
huw/iJli((n(l they do Hot quite r('ach the extremity of the thorax. 
] n the female of L. exotica, the peduncle of the antenn:l) ex tend~ 

only to the po~te l'ior margin of tbe second thoracic segment j ill 
the female of L. baudiniana tbe peduncle of the alltellna~ does not 
t.'xtend !'cyond the posterior margin of the first thoracic segment. 

The species recently described by l,Ir. )lool'e* as Li[Jia gracilis, 
found a.t Porto H.i co, is identical with Ligia baudiniana. The type 
~pecimell!;: of Li.qict flracilis, which have been placed in tbe U. S. 
Nat. 'Museum, have been carefully exa.mined by ,MI'. ])l oOl'e and 
myself since the publication of his pape r, and e xhibit t he same 
chara.cters fo und ill L i[Jia baudiniana. The Jeg of t he first pair, 
figurcd by)1I-. Moorc, is the leg of t he female, whi ch docs not pre­
sent the row of !-itiff hairioi on the ca rpus 3.nclmerus, 3S found in the 

male . 
.Although )11'. ~IoOl'e did not investigate the difEerences existing 

between L. e.toticct a nd L. bauiliniana, and was mi sled by such 
eminent al1thol'itic~ as D oll fus and Budde-Lund,f who conslder the 
latter folpecies a ~.v n on.vlll of the former, yet he regarded hi s ,-, pecimens, 
'when compared with specimens of L. exotica, as specifically distinct. 
Although Ligia gracilis can not be considered new, yet the fact that 
) 11'. ~Ioore con:o; idered bis specimens speci fi cally d ifferent from L. 
t;J'oti,('(I, and his identification of them Ia.tel' with L. baudiniana give 
additional weiCJ'ht to the view that L iqia bauciiniona is distinct from o . 

Liflia e~"otic(t, 

* Report U. S. Fish Commission, ii, pp. 161 -176, pI. 7-11,1901. 
t It is \'ery doubtful if Budde-Lund ever bad specimeus of L. bcwdinitma. He 

• 
places L. baudiniclIlCt in the synonymy of L, (,.J'olic((, \dth a que!:ltion mark . 



H. Richard on .Ii. opocl of the B r1nuda . 

EXPL TI ... F PL TE . 

PLATE XXXYII. 

Figur l.-Ap eucles tJ'iangHZlla R., p. aov. Head. 
Figure 2. The am. egm nt f thorllx nd abdomen. 
Figure 3. Th ame. grnent of abd m n and part of 
FiO'lue 4. The ame. Fir t gnathop d. x 3-. 
Figur -. The arne. c nd guathopod. x 3.'). 

x 19~. 

uropod . 

FiO'ure 6. .dp elUle p)'OpinqHll R. p. nov. Reac1. x 35. 

x 3.'). 

Figure I. The ame. t of thorax and abdomen . 19 ~. 

FiO'ure .-The am. La t foUl' gment and part of uropo] . x 35. 
FiO'ur 9. The arne. Fir t O'nathopo 1. x 3.-. 

:} ( {) 

Figur 1. Pamp eucle gooclei R. p. nov. H a] anu fir t thoracic eO'rnent. 
x 3.-. 

en ralfigure. x I9~. FigUl' 1I.-The 
FiO'ure 12. The 
Fi!:mre 13. The 
Figure 14. The 

arne. 
ame. b I men with mopod and la t th 

Fir t nathopod of fernale. x 35. 
Fir t Q"llathopod of male. x 35. 

• ra '1 eQ"IDent. x 3.) 

• 

arne. 

PLATE XXXVIII. 

Figure I.-a, I-b. Parant/wl'O i'ljunclibulata R.. p. nov. nIantlible and max-
illip d. x 33. 

Figure 16a. The arne. Antenna of fir t pail'. 
FiO'ur I6b. The arne. Antenna of econc1 pair. 

x 33. 

« 3~. 
Figure 11. The ame. La t foUl' thoracic egrnent an' abdomen. 
Figure 1. The . Lateral view f abdomen. x 11 ~ . 

FigUl'e 19. The ame. Fir t gnathopod. x 32~. 

Figure 20. The arne. econd gnathopod. x 32~. 

Figure 91a. Pamnthul'Cl 1: I'r'illii R. p. nov. Antenna of fir t pair. 
Figure 91b. The ame. Antenna of ecoud pair. x 32t. 

x 3:2 ~ . . ) 

Figure 92. The ame. La t two thoracic eO'meut- and abdomen. x lIt. 
Figure 23 Colanthw'C( tenlli R.. p. nov. H ead and antennre. x 6'>. 
Figure 94. The ame. General figUl'e. x 1 ~. 

Figure 2-. The ame. Abdomen and la t tw thoracic egm nt . 
Figure 96. The ame. Lateral view of uropoc1a. x 62. 
FiO'ure 21. The same. Fir t pair of Ie . x 62. 
Fi ure 2. The ame. econd pair of lea . x 62. 
Figure 99.-Anthelw'a a.tJini R., p. nov. nNal figur . x 2~ . •• 
Figure 30. The ame. Fir t nathop d. x :2. 
Figur 31. The arne. econd gnathop d. x 6_. 

Fi ure 39 . The ame. ixth p riop d. x 69 . 

Figure 3:3. Colopislhus pCO' 'HS R. , p. n Y. neral figur . 11 g. 
Fi !Ire 34. The same. R ad aod fir t tw thoracic • x 1 ~ . ., 
Figure 3.-. Th am. Fir t maxilla. 
F · 36 Th d '11 39~. 19uI·e. e ame. n maXl a. a 

Figur 37. The sam. Iaxillip d. x 3 ;,. 
Figure 3 Ct. Alciron I kreusii Han n. ir t 111 xilla. 
Figure 3 b. The ame. )fa ' illip d. x 3') J. 

• 

• 

• 
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II, INclw" dson - Isop ods of the B e1'1IHuZas. 

PLATE XXXIX. 

Figure 39.-DYII(lIll£'lle }H'ljoraiCl Moore . L<tst two thoracic segments aud 

abdomen. x 17 i. 
Fi!;ure 40.-Sp/t(f'rom(l crl'lluiatulJI R. , sp. no\·. General fiWlre. x 17 1

4 , 

Figure 41. -8ee plat e xl. 
Figure 42. -Ccu·pia.'f benll!!dellsi.~ R.. sp. nov. Mandible. x ;)8. 
Figure 42c(.-The same. Maxilliped. x 5S. 
FiRure 42b.-The same. First maxilla. x 58. 
Figure 42c.-'fhe s..<tlll e. Second maxilla. x 5S. 
Figure ·1:3. - The !Same. Male operculum. x 5i:!. 
F igu re -tA.-The same. F emale operculum. x .38. 
F ignre 43.- The smne. First leg of male. x 30:1 , . 
F igu re ,W.-,strJlell·iH II I slf'bbi ll(ji R. , sp. nov. Head and first thoracic 8egment"l. 

x 30:1•1 , 

Fignre 4'.-'1'he ~rllne. Termin'lI segment of body and uropoda. 
Figure 48,-The same. First leg of male. x 30~.r 
Figl1l'e 49.-The same. First leg of female. x i30?';. 

"0:1 • x... I' 

Figure ;iO.-.!(fui/·a mhmta R , sp . no\". Terminal segment and nropoda . 
Figure .i1. - The same. Leg: of fir st Pllir of female. x 58. 
Figlll'e 52.-'1'he same. Leg o f first pair of male. x 58. 

PU.T£ XL. 

General figure. x lS i. 

x 5S. 

Figure 41.-Cal"pia.~ bf'J'IIIud£'lIsis R. sp. nov . 
Figure :-'3.-Jo!l·opsis ,·othbun(f' R. , sp. no,'. Head t\nd first thoracic segment. 

X 30' -,. 
F igure 5-1 - The s.."l.m e. 
Figure :j:ja.- The Sfuue. 
Figure ;i.ib.-'I'he same. 

Terminal segment and uropodl1 . 
.Mandible. 32t. 
Mandible. 32t. 

Figure .j.i('.-'1'he same. J\faxilliped. 
Figure 50. - 'I'ylo.'i (lI'II1O(/illo L.."l.treille. 

3~~ . 
" 

Opercu lum. 
Figu re :3'.-Pol·c"'Wo l)(tI'~icornis H., sp. no ,'. General figure . 
Figu re ri8.- L rptotl'iehus y,·a.nulaiIt8 R, sp. no\·. General figure, x Li l 
Figll re 5IJ.-UI·upodias 11f'1·lI!.udclI.<;is R. , sp. nov. "[ead and first thoraci c seg-

m en t. x 62. 
F ig-lHe 60.-'1'he same. Abdominal segments lind Inst two thoracic segments, 

Go x _. 

Fig nre 61.-Liyjlt baltliillicma Milne-Edwards, First leg of male. x 11 ·~. 

Figure 62a .-i.J i(li(t eJ'otiClt Dollins . First leg . x Il l. 
Fi~ll'e U2b.-The same. Terminal joint s. x ii :. 



'1 A ,. . -. .. , .. ' ... . '. ," ..... 

• 

r 

, 

'y( " ;:.,~ . 
, , 
'F-, 
'\ 

[ j 
r>---~' 

8 

- 10 

6 

, 

i .-* 

,.,"" T . '- .. , . . . 1 

7 
.'--- 1 

> 
> 

;J 
• 

.:::- ~ " 
-l 
I 

\ ' 

l 



.". , :'.' 

I r 

•• 
~ 

, 
\ 

"'r~'· '/' '. , ' "-, . -1. 

/' -

J 
r 

37 

~ 

23 

--;:','". ·· .. ·'VII .~ .. )c.__ ,L 

2 1i m 2Z 

--, -• g 

20 

•• 

27 

, 

"-J. 



TRANS. ~"NN Af:.Ar. .SClF.NCE, VC'L. Xl. , ...... : .. '.' l .. 

40 ". . 

6-
, 
. . 

( 
; 
t:- ~ 
V~ 

0~ J! u 
" 

•• 

.~' 47 

43' 

51 

I 

, 

".,. 'tlt! ~ 



• 

0 0 

54 

• • 

.. 

s:s-
> 

"\: 

I 
r 

~ 

55 .... :t\, 

• 

/ 
'" 
\ 
" / 

- x . 

.....,. 

J' .r 

\ '" , 

\' 
• 

~, \ , 

• 

.~ 61 


	Richardson 1902
	r02 pt 2



