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THE larger part of the material , upon which the following 
notes are based, was loaned to the writer by the Museum of 
N atural History of Paris through the kindness of Professor E . 
L. Bouvier, for which I wish to express my most sincere thanks . 
I am also under obligations to the Academy of Natural Sciences 
of Philadelphia, where I was granted the privilege of examin
ing the crawfish-co11ections; some of this material has also been 
used for the foll owing notes . 

I. Subgenus PARACAMBARUS, new subgenus . 

Paracambarus , new subgenus of Potamobiidre ( Ca'llzbarus 
paradox us) . 
Sexual O'rgan.s of male -zu/tlz the two parts in close appositz'on 

to thd~r tips; in tlze male of the first form, botlz tips a?·e shortly 
pointed and horny; £n add/tt'on t/ure £s , on the poster/or margt'n 
of ;:·e z'uner part, at a s/zort d/stance from t/ze t/j>, a long and 
st?~oug, horny sp/ne. A ntcr·z'or margl·u of sexual organs wdh
out shouJde1·. _/l;fale 7vdh !woks ou the /schiopod/tc of fourth 
p erez'opods O'nly. Female wz'llz a sphuform process on t/te 
sternum between t/ze fifth p creiopods . 

The presence of hooks on ly on the fourth pereiopods of the 
male, and the peculiar spine of the sternum of the female dis-

Proc. Wash. Acad. Sci., 1\Iay, 1906. I 
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tinguish this subgenus at once from all other Ca1nbari.1 The 
male copulatory organs are also different from those of any 
other species of the genus, but they approach, to a certain de
gree, those of the subgenera Procambarus and Cambarus . 

This is the sixth subgenus distinguished by the writer within 
the genus Cambarus .2 It may be well to point out here the 
most important characters of these six subgenera by arranging 
them into a key. 

KEY FOR THE SUBGENERA OF CK\1BARUS. 

a. Outer and inner part of male sexual organs in close apposition up 
to their tips; tips in the male of the first form horny or soft, 
with accessory horny spines. 

b. Both tips of male organs horny; inner part with a strong acces
sory spine on posterior margin. Female with a spine on 
sternum between fifth pereiopods. Male with hooks on ischi-
opodite of fourth pereiopods .......... .. .. ...... Paracambants . 

bb. Both tips of male organs soft, w ith accessory horny spines on 
one of them. Female without spine on sternum between fifth 
pereiopods. 1\1ale with hooks on ischiopodite of third, or of 
third and fourth pereiopods. 

c. Male organs with a small accessory spine, belonging to the 
inner part; anterior margin with a shoulder near the tips; 
male with hooks on third pereiopods . . ........ Procambarus. 

cc. Male organs with one to three horny accessory spines (often 
tuberculiform or plate-like), belonging to the outer part; 
shoulder generally absent, if present, remote from the tips; 
male with hooks on thi rd, or on third and fourth pereiopods. 

Cambarzts. 
aa. Outer and inner part of male sexual organs distinctly separated 

for a more or less considerable distance at the tips; outer part, 
in the male of the first form, entirely transformed into a horny 
spine, rarely with a soft secondary spine. 

d. Outer part of male organs consisting of two rather long spines, 
one horny, the other soft, bristle-like; male with hooks on 
second and third pereiopods ... . .................... Camvarellus. 

dd. Outer part of male organs formed by one single horny spine; 

1 Except Cambarus montezumce (subgenus Cambarellus). 
2 See Proc. Amer. Philos. Soc., XLIY, 1905, 96 and 97, and Ann. Carnegie 

Mus., III. 1905, 437· 

• 
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male generally with hooks on third pereiopods, rarely on third 
and fourth pereiopods. 

e. The two parts of the male organs shorter or longer, often very 
long, straight, divergent, or gently curvec.l ........ . Faxonius. 

ee. The two parts of the male organs with rather short, sharply 
recurved tips, forming about a right angle with the basal 
pa1·t . ....... . .............................................. Bartotz1:us. 

Paracambarus stands very isolated within the genus . vVe 
have regarded Procambarus as representing to a degree the old 
original stock of the genus . Paracambarus is more closely 
related to Procambarus than to any other subgenus, but there 
is no direct genetic connection imaginable . Although probably 
derived from common ancestors, each has apparently gone its 
own way of development, Pa1'acambarus being rather extreme 
and one-sided in certain characters . 

The only species, upon which this subgenus is founded, is 
new, and the description is as follows : 

CA~1BARUS (PARACA~1BARUS) PARADOXUS, 
• new species. 

Dt'agnosz's: Rostrum subovate, slightly concave above, mar
gins converging, without marginal spines, contracted into a 
short, triangular acumen; carapace without lateral spines; 
areola wide, slightly longer than half of the anterior section of 
the carapace ; first pereiopods with the chela subovate, swollen; 
palm subcompressed, covered wi~h strong, subsquamose tu
bercles, which form, near the inner margin, two to three irregu
lar, longitudinal rows; fingers longer than the palm, with tu
bercles at the bases, and a longitudinal rib on the outer faces; 
cutting edges with strong, irregular tubercles . Carpopodite 
granulated and tuberculated, spinose on inner and lower side . 
Only fourth pereiopods hooked in the male. First abdominal 
appendages of male with both parts in close apposition to the 
tips; tips horny in the male of the first form, both with a slight 
outward and backward curve; inner part on posterior side, a 
short distance from the tip, with a strong and long, spiniform 
process. Annulus ventralis, of the female forming an almost 
semicircular, transverse elevation , convex anteriorly, depressed 
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and concave posteriorly. Sternum between fifth pereiopods 
with a strong, triangular, anteriorly directed, spiniform process . 

Descriptt"on of adult ·male of first form,: 
Rost·rum subovate, upper face slightly concave, margins 

elevated, converging, without marginal spines , contracted into 
a short, triangular acumen, which is shorter than the width of 
the rostrum at the base . Posto,rb£tal r£dges subparallel, ante
riorly without spines. Carapace rath er compressed, co,•ered 
with punctations, which are rather large on gastrical region and 
base of rostrum; sides of carapace finely granulated, granules 
more distinct on hepatica! region . Suborbital angle blunt. 
Branchiostegal spine short, tuberculiform ; cervical groove 
slightly sinuate; no lateral spines on the sides of the carapace; 
a?~eola wide, with four to five irregular rows of punctations, 
slightly longer than half of the anterior section of the carapace 
(including rostrum). 

Abdome1z as wide as, and longer than, carapace; basal seg
ment of telson with three or four spines on each side; posterior 
segment semicircul~r. 

Ep£stoma with anterior part broadly triangular, sharply 
pointed in the median line; lateral margins concave anteriorly, 
convex posteriorly; a1ltennal scale broad, greatest width ante
rior to the middle; flagellum rather short, reaching to the second 
or third abdominal segmen t. 

Fh·st pereiopods rather stout; hand elongated-ovate, slightly 
compressed; surface with strong, subsquamiform tubercles, dif
fering in color from the surface of the hand, being, in alcoholic 
specimens, bluish black, while the rest of the hand is brownish 
yellow; tubercles irregularly distributed, but with the tendency 
to form two or three rows near the inner margin, and slightly 
more crowded on the rounded outer margin of the hand; on 
under surface of hand, the tubercles are more remote from each 
other, and not colored differently from the surface. Fingers 
distinctly longer than the palm, slightly gaping at the bases, 
each with a smooth longitudinal rib on outer and inner face, 
included by rows of punctations; tubercles of palm extending 
upon bases of both fingers, and forming a short ro\A.' upon prox
imal part of outer margin of movable finger; cutting edges with 
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irregular, strong tubercles; tips horny, and generally another 
horny tooth a short distance from tip on cutting edge of the im
movable finger. 

Carpopodite short, with a longitudinal su1cus above, granu
lated and tuberculated; tubercles forming one or two spines on 
distal end of inner margin, and two other spines on lower sur
face, one on anterior margin, the other at the lower articulation 
with the hand. l\1eropodite g ranulated , but almost smooth on 
th e larger portion of outer and inner face ; several strong tuber
cles at distal end of upper margin; inner and outer lower 
margins each with a row of strong, spiniform tubercles, the 
outer row shorter. All the tubercles of the chelipeds appear 
squamiform on account of a fr inge of short, stiff hairs at their 
anterior edges. 

Isclu'opod/te o_f fourth pereiopods with a strong hook; this 
hook has a subcompressed , broad base, and is subcompressed , 
but narrower at the tip, a nd is slightly twisted. The ischiopo
dite of the third pereiopods is without hook, and there is only 
a slight, almost imperceptible elevation at its inferior margin . 

a b 

FIG. r. Cambarus parado.·ws, sp. n. First pleopod (right s ide) of male ( I ) . 
a, outer view; b, inner view. Enlarged about four times. 

F/rst pleopods (see Fig. r ) reaching to the middle of the bases 
of the third pereiopods, stout, slightly curved backward; inner 
and outer parts subequal, in close apposition to the tips. Both 
tips curved gently backward, and slightly outward, horny; 
inner part, on posterior margin, at a short distance from the tip, 
with a strong, spiniform process , going off at an acute angle, 
and being longer than the two tips of this organ . 

jJfale of the second .Jonn: Tips of inner and outer parts of 
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sexual organs , as well as the spiniform process, not horny; 
hook of fourth pereiopods smaller and weaker. 

F emale: Similar to the male, but chelre not so strong. An
nulus ventralis transversely semicircular, anterior margin con
vex, elevated, with a curved longitudinal fissure; posterior 
margin with a subtriangular depression. Sternum between the 
fifth pereiopods with a triangular, spiniform process, directed 
forward, which fits into the depression of the annulus. 

Aside from the peculiarities offered by the subgeneric charac
ters, this species is also remarkable for its chelre, which differ 
in a number of features from the types of chelre usually seen 
in the genus Cambarus. 

Measurements: 
The following are the dimensions of the three type-speci

mens : 0' (I): total length 48 mm. ; carapace 23 ; anterior part 
15, posterior part 8; abdomen 25; hand 17, palm 7, fingers 10; 
width of hand 7.- 0' (II): total length 48.5 mm.; carapace 
23.5, anterior part 15 ·5, posterior part 8; abdomen 25; hand r6, 
palm 6.5, fingers 9·5 ; width of hand 6. - ~ : total length 48 
mm.; carapace 23, anterior part 15, posterior part 8; abdomen 
25; hand 15, palm 6.5, fingers 8.5; width of hand 6. 

The largest d' (I) measures 5 I mm., and the largest ~ 

54·5 mm. 
Locality: Sierra de Zacapoaxtla, State of Puebla, Mexico.

L. Diguet coli. 1904 (" ruisseaux torrentueux des montagnes, a 
le canada de Tetela de Ocampo") . (Mus. Paris, numerous 
specimens.) 

II. CAMBARUS (PROCAMBARUS) PILOSIMANUS, 
• new spec1es. 

Dt"agnosz"s : Rostrum subplane, with a marginal spine on each 
side; carapace with two lateral spines on each ~de; areola nar
row, as long as, or longer than, half of the anterior section of 
the carapace; first pereiopods with the chela long, subcylindri
cal, slightly compressed, covered with tubercle-like granules; 
fingers about as long as the palm, each with a smooth longi
tudinal ridge on the outer side, for the rest densely pilose on 
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outer and inner sides, the hairs extend ing upon the distal part 
of the palm. (In young individuals, the pilosity is less marked 
or even absent.) Carpopodite and meropodite granulated, and 
with a few granules developed into sharp spines on the inner 
and lower sides (indistinct in old individuals); third pereiopods 
hooked in the male; first abdominal appendages of male with 
inner part pointed and straight, longer and mu ch thinner than 
the b road and blunt outer part; shoulder of anterior margin 
only slightly developed; inner face flattened and only slightly 
dilated. Annulus ventralis of the female conically elevated . 

D escription of adult male of tlte .first form : 
Rostrum subplane, margins elevated , gradually convergent, 

slightly convex, chiefly so anteriorly, with a distinct marginal 
spine on each side a short distance from the tip; acumen trian
gular, rather short, shorter than width of rostrum at base; mar
gins of acumen· hairy; poslorbz'tal rz'dges subparallel, ending 
in a spine anteriorly; carapace compressed , thickly and finely 
punctate, and finely granulated on the sides; suborbital angle 
blunt; branchiostegal spine small; cervical groove sinuate, two 
lateral spines on each side behind the cervical groove; a?~eola 
very narrow, but not obliterated, with one irregular row of punc
tations, longer than half of the anterior section of the carapace 
(including rostrum) . 

Abdomen about as long and as wide as the carapace; basal 
segment of telson with two (rarely three) spines on each side; 
posterior segment broadly rounded, short. 

EpistO?na with ante rior part triangular, obtuse ; anten1zal 
scale broad, broadest in the middle; flagellum longer than the 
carapace, but shorter than the whole body. 

F£rst pereiopods elongated, subcylindrical; hand elongated, 
slightly compressed , with subparallel margins, widest at the base 
of the fingers ; surface thickly granulate, granules tuberculi
form, rounded, Nery distinct, subequal; finge rs about as long 
as the palm, both on outer faces with a smooth longitudinal 
ridge ; for the rest, the fingers are thickly pilose on outer and 
inner side, the pilosity extending a short distance upon the palm 
on both £aces; carpopodite subcylindrical , with an indistinct, 
longitudinal sulcus on upper side ; granulated everywhere, g ran-
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ules largest on inner side; a granule each at the distal end of 
inner margin, on the anterior margin of inner side, and at distal 
end of lower margin, more strongly developed and subspini
form (often only indistinctly so) ; meropodite granulated, g ran
ules indistinct on outer and inner faces; a subspiniform one 
near distal end of upper margin, and several subspiniform ones 
on lower side (often indistinct) . 

Ischz·opodde o_f third paz"r of perez"opods with a strong hook. 

a b 

FIG. 2. Cambarus pilosimanus, sp. n. First pleopod (right side) of male (I) . 
a, outer view; b, inner view. Enlarged about four times. 

Ft"rst pleopods (see fig . 2) rather short, straight; anterior 
margin with an indistinct, blunt shoulder near the tips ; outer 
and inner part in close apposition to their tips; tip of outer part 
very blunt and rounded, slightly compressed in the antero
posterior direction; tip of inner part straight, thin and pointed , 
distinctly longer than outer part; at its base, on the anterior 
side, in front of the shoulder, there is a short, procurved, horny 
spine; inner part flattened on inner face, slightly dilated, with 
hairs radiating from an indistinct oblique rib. 

JI!Iale of seco11d form: The horny spine of the copulatory 
organs is replaced by a small, soft, blunt tubercle . 

loung males (of first or second form), less than so mm . total 
length, differ in the areola, which is about as long as the ante
rior section of the carapace; chelipeds shorter and weaker, 
their grapulations indistinct; they have short, scanty hairs, and 
the fingers are not pz"lose; carpopodite with well developed 
spines; meropodite also with sharp spines; one near distal 
end of upper margin, one at distal end of outer lower margin, 
and one or two at distal end of inner lo\ver margin ; besides, 
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there are one to three more, forming an irregular row in the 
middle of the lower side . 

Female : Young femal es are like young males, older indi
vidu als haYe the pilosity of th e fingers well de,·eloped, but the 
chelipeds are less elongated th a n in old males , and consequently 
comparatively broader. The spines of meropodite and carpop
odite of the chelipeds also have the tendency to disappear in 
very old individuals . Annulus ventralis a blunt, low, sub
conical tubercle, with an S-shaped longitudinal fissure . 

J1fcastwcments : 
T he following are the measurements of the two type-speci

mens : 0' (I) : total length 72 mm.; carapace 36, anterior sec
tion 23, posterior section I3; abdomen 36 ; length of hand 30, 
width of hand 8. ~ : total length 62 mm. ; carapace 3I, an
terior section 20, posterior section I r; abdome n 3 I ; length of 
hand 19, width of hand 6. 

T he largest females measure 68 mm.; the largest male is the 
above type. 

Locald t'es : 
T ypes and Cotypes : Coche, pres 

Guatemala.-Exped. du lVI exique . 
0' (I), 3 0' (II), 9 ~ ).1 

de la riviere de Coban, 
Bocourt (1\1us . P aris , 10 

Belize, British H onduras.-Exped. du l\fexique (1\fus . Paris, 
I d' (I)) . 

Remarks : T here is quite a difference in the features of old 
and young individ uals . Generally, in specimens less th an 45 
mm. long , the pilosity of the fingers is not de\·eloped, and merop
odite and carpopodite of the chelipeds possess sharp spines . 
T here is a ~ , 45 mm . long, which shows traces of pilosity, 
while two males of the first form, of 49 and 50 mm . respectively , 
do not show it. T he smallest male of the first form that has 1t , 
is 58 mm . long . Upward of this size all specimens have the 
fingers densely pilose . The s pines of the chelipeds disappear 
entirely only in the oldest individuals; the smallest mal e (fi rst 

1 I have not been able to locate t his place, nor a river" Coban "; but Co ban 
is the well-known capital of the proYince of Alta Yera Paz . The ri>er at Coban 
is called Rio Cahabon. Coban, Alta Vera Paz, is the locality for a species of 
Cambarus mentioned by lluxley ( 1878 ) . 
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form), in which they have disappeared, is 58 mm. long, but in 
another, 62 mm. long, they are still recognizable. Three other 
males of the first form, 69, 71, 72 mm., have no spi nes. I n 
the females, the spines generally persist up to a size of 6o and 
62 mm., but they are missing in two females of 62 and 68 mm . 
length. 

Cambarus j/losimanus is closely allied to C. willz'amson/ Ort
mann 1 from Los Amates, near Izabal , Guatemala. Indeed , it 
may be identical with it. The difference of the pilosity of the 
chelre in old individuals of C. j1los/manus is very marked how
ever, but we are to bear in mind that the largest individual of C. 
w/tlianzsoni was rather small (5 I ·5 mm . ). Aside from the pilos
ity of the chelre, the only important difference noted is in the 
male copulatory organs, C. pilosimanus havi ng the shoulder 
less developed, and the tips of the inner and outer part more 
strongly contrasted. But this difference is not necessarily spe
cifi c, since for the rest the copulatory organs of both species are 
built according to the same plan . Other differences are only 
slight and apparently unimportant. In the young of C. pilosi-
7nanus, where the pilosity of the chelre is not developed, the car
popodite and meropodite always possess a number of sharp 
spines, while in C. williamsoni only in the very young are 
traces of such spines visible on the meropodite . In speci mens 
of about the same size, the granulations of the hand are more 
distinct in C. w/!Namsoni, although in old individuals of C. 
p/losimanus the granules are much stronger than in any speci
mens of C. 1-villiamson/ that are known. Further, the hand of 
C. pilos/manus is comparatively less slender, and is broader 
than in C. w/ll/amson/. 

The close affinity, if not identity, of these two species is also 
borne out by the geographical distribution, but the two known 
localities of C . jJZ'los/manzts are farther north than that of C . 
w/ll/amson/. It is quite possible that additional material will 
demonstrate their identity, but for the present I separate them, 
since there is no individual among the material from the prov
ince of Izabal that shows any trace of the pilosity of the chelre . 

1 Ann. Carnegie 1\fus., III, 190) 1 439· 
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III. CAlVIBARUS (PROCAIY1BARUS) MEXICANUS 
Erichson. 

Literature: see Faxon, l\Iem . ?\fus. Harvard, IO, I885, 50, and: 
Camb . mex. Ortmann, Zool. 1ahrb. yst. , 6, I89r, I2;-

Faxon, Proc. U . S. Nat. l\fus., XX, 1898, 649;- Hay, 
Amer. Natural., XXXIII, I899, 959 and 964. 

Camb . ( Cambarus) mex. Ortmann, Proc. A mer. Philos. Soc., 
XLIV, I90S, IOI. 

Camb. (Procambarus) mcx. Ortmann, Ann. Carnegie l\fus., 
III, I905, 438. 
I have examined the male of the first form of this species pre

served in the Philadelphia Academy, from Mirador, :i\Iexico 
(already mentioned by Faxon). The copulatory organ belongs 
to the type of the subgenus Procambants and is allied to that of 
C. w/llz'anzsonJ and pt'los/mamts. It differs in the very strongly 
developed shoulder, and the position of the horny, procurved 
spine, which is almost terminal on the inner part. The tips of 
inner and outer part resemble those of C. will/amsonz'. 

An addz"tz'onal local/ty for this species is represented in the 
collections of the Philadelphia Academy: 

Texolo, State of Vera Cruz, Mexico.- S. N . Rhoads col i. 
I899· - 3 0' (II), 2 ~ . (Texolo is near Xi co, on the branch 
road from 1 alapa, distant about I5 miles from 1 alapa.) 

In the males of the second form of this set, the shoulder of 
the sexual organs 
more pointed. 

is not quite so sharp, and the inner part is 

• 

IV. CAMBARUS (PROCAMBARUS) CUBENSIS 
Saussure. 

Literature: see Faxon, l\1em. 1\lus. Harvard, X, I885, 5I, 
pl. 2, f . I; pl. 8, f. 5, and: 
Camb. cub . Faxon, Proc. U.S. Nat. 1\Ius. I885, 358; Hay, 

Amer. Natural., XXXIII, I899, 959-963 . 
Camb. ( Camba·rus) cub. Ortmann, Proc. Amer. Philos. Soc., 

XLIV, 1905, IOI. 
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Camb . (Procambarzts) cub . Ortma nn, Ann. Carnegie Mus. , III, 

I905' 438. 
Among the material from the Paris Museum, sent to me by 

Professor Bouvier, the following specimens were present: 
I. I o (II), 2 ~ . Cuba; Peters. 
2 . 4 0' (II), I ~ . Cuba; P eters . (Nos. I and 2 appare ntly 

from the Berlin Mus .) 
3· 2 0' (I), z cl (II), 4 ~ . "Amerique "; M orelet. (All 

badly damaged, but copulatory organs well preserved.) 
4· I 0' (I), type of Saussure's C. consobrinns. (Dry specimen, 

mounted upon a piece of pith; badly damaged, and copulatory 
organs not visible .) 

The following remarks are to be made : 
I. C. consobrintts Saussure 1 is undoubtedly identical with 

C. cubens/s . Although in the present type-specimen the male 
organs are not visible, it agrees with C. cubensis in all other 
respects . It has a very small lateral spine on the carapace. 
But such a spine is also present in two specimens (0' and ~ ) in 

our first set, while the third ( ~ ) has only a trace of it. In the 
five specimens of the second set, which are all very young, two 
males (II) have a small granule in its place; the others are 
apparently smooth. Of the eight specimens of the third set, 
one (a male of the first form) shows a small tubercle, and two 
females have none . The rest is too poorly preserved. 

2 . T he male copulatory organs (Fig. 3, a-c) need some dis
cussion. Th e description give n by v . l\I artens (Arch. f. N aturg., 
38, I872, p . I29) is quite correct, disregarding a lapsus calami 
or misprint, that renders a certain passage unintelligible. V. 
M artens says (translated) : They consist of two parts " an outer 
one, which ends in a blunt point, and has the anterior margin 
near this point considerably swollen; and an inner one, which 
extends beyond the former posteriorly, and forms on the inner 
side a plane, ovate face, wht"clt £s adjacent to that of tlze ap
pendage of the ANTERI OR side(' wclche siclt an d/e des Anlzauges 
der VORDEREN Sez"te aulegt ') . At its end there are two lobes, 
one in close apposition to the end of the outer part, the second 
one shorter, projecting separately forward, and more rounded .:' 

1 Rev. ?\lag . Zool. (2), 9, 1857, p. 101 , and 1\Iem. Soc. Geneve, q, 1858, -tS7• 
pl. 3· £. 21. 
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The words emphasized by me cannot be understood as they 
stand . But if we conjecture that''· l\Iartens wrote or intended 
to write, instead of rordc1·en (anterior) , mulcrcn (other) , every
thing is clear: he meant to say, that the inner plane face of the 
inner part is adjacent to the identical face of the appendage of 
the other side . 

Thus the whole description is intelligible, and indeed, it is a 
correct characterization of the chief features of this organ. It 
is very interesting to note, that already, .. 1\1artens attributes to 
the inner part two lobes, and his second one is clearly the acces
sory spine, which is not horny in the male of the second form ; 
v. 1\1artens, consequently, describes this organ of the male of 
the second form. 

He has also correctly interpreted this organ. There is also 
in our specimens an outer part, which ends bluntly, and has the 
anterior margin slightly swollen just below the tip. The inner 
part is dilated and flattened on th e inside, and forms, on the 
anterior margin, near the tip, a sha rp shoulder. Its posterior 
margin extends considerably beyond the margin of the outer 
part, vvhich is due to the extreme dilatation of the inner face. 
Its tip is pointed, and has, in the second form, a rounded, pro
jecting lobe anteriorly. 

In the male of the first form, the tip of the inner part is more 
slender and thin, almost setiform , but soft (not horny). The 
projecting lobe is replaced by a slightly procurved, horny spine , 
which is two-pointed, one point being blunt, the other acute and 
thin. 

Faxon's figures (r885, pl. 8, f. 5, S', S'\ 5n') are only partly 
correct. There is hardly any objection to Fig . 5"', which repre
sents the inner view of this organ of the left side of the male of 
the second form . I t shows plainly the pointed tip of the inner 
part and the lobiform accessory process, as well as the thickened 
anterior margin of the tip of the outer part. Fig. S'l represents 
the same organ from the outside. The different parts are recog
nizable, but the outer part is not marked off at the tip, and the 
accessory lobe of the inner part is rendered incorrectly (as a 
recurved, blunt hook). Fig. S' is intended to represent the 
inner view of this organ of the left side in the male of the first 
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form; the inner part is drawn correctly, showing the setiform 
tip and the horny spine; this spine, however, is drawn triangu
larly-single-pointed, while it is really slightly procurved and 
two-pointed. The outer part is represented in this drawing by 
a blunt, conical process , while actually it resembles the con
dition seen in the male of the second form, being concealed by 
the inner part with the exception of the swollen anterior margin, 
which projects slightly. Fig. 5 (outer view of same organ) is 

a b • 

c d 

FIG. 3· Camba1·us cubensis Sauss. a, First pleopod (left side) of male (II), 
outer view; b, the same, inner view; c, tip of same organ of male (I), inner 
v iew; d, annulus ventralis of female . All figures enlat·ged. 

quite unintelligible; the tip of the outer part is not correctly 
represented, while the horny process is much too thin and is 
recurved, instead of procurved. 

That the differences between Faxon's figures and our speci
mens are due to incorrect renderi ng of the object by the draughts
man, is evident from the fact that it is impossible to reconcile 
the different views (inner and outer) of the same object. Correct 
figures of the organ in question are submitted here . 

Thus the copulatory organs of C. cttbensis clearly belong to 
the type of the subgenus Procambarns; the outer part has no 
terminal horny teeth, but is soft and blunt; the inner part is flat-
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tened and dilated on the inside, with a shoulder on the anterior 
margin near the tip; the end of the inner part bas a soft tip, 
and, in addition, in the male of the first form, a horny spine, 
which is replaced, in the second form, by a blunt tubercle . 

C. cubensis is closely allied to the species william.soni, pilo
simauus, and mexicanus, but differs in the following characters: 

( r ) The dilatation of the inner face of the male copulatory 
organ is much more pronounced; the tip of the inner part is 
more pointed, almost setiform, in the male of the first form; 
the horny spine is two-pointed. (2) The rostrum has marginal 
spines : th ese are also present in C. -ztnlHa?JzsO?u· and pilost·
manus, but are absent in C. m.exicauus. (3) The carapace has 
a small lateral spi ne, which is sometimes absent; this spine is 
always missing in C. mex£canus, while the other two species 
have two distinct lateral spines on each side. 

3 . Faxon's description of the annulus vent-ralis of the female 
(1. c., p . 52) is correct: "composed of a large anterior bilobed 
tubercle, and a smaller posterior tubercle ." I only wish to add 
that the small posterior tubercle possesses the S-shaped longi
tudinal fissure commonly seen in Cam.barus, and it seems to me 
that only this tubercle ought to be regarded as the annulus. I 
was able .to observe the shape of the annulus only in the largest 
female of the first set; in all other females, which are small, it 
is very indistinct, a fact that has also been noticed by Faxon. 

For the rest, this species has been well described by Faxon, 
but in the figure of the anterior part of the animal (pl. 2, f. 1), 
the marginal spines of the rostrum have been omitted . These 
spines are small, but present in all specimens at hand. 

V. CAMBARUS (CAl\1BARUS) WIEGMANN! Erichson. 

Cam.b . w/egm. Faxon, 1\iem. l\1us. Harvard, X, r885, 38 (liter
ature).- Hay, Amer . Natural., XXXIII, 1899, 959 and 964. 

Camb. ( Cambarus) wiegm. Ortmann, Proc. Amer. Philos. 
Soc. , XLIV, 1905, ro2. 
Hagen's female type specimen in the Philadelphia Academy 

agrees rather well with a male of the .first form .. present in the 
same collection. This latter one is from the Cope collections 
and represents a new locality for the species : 

• 
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Lake Xochimilco, south of City of M exico (Federal D istrict). 
-E. D . Cope co11., r885 . 

T his male has enabled me to draw up the following descrip
tz"on : 

Rostnmz broad, moderately long, plane above; margins ele
vated , slightly convergent anteriorly, near the tip more strongly 
convergent, and forming a short, subtriangular acumen; no 
marginal spines nor marginal angles at base of acumen, and 
the elevated margins continued to the tip, which is bluntly 
pointed; postorbital ridges divergent posteriorly, without spines 
anteriorly; carapace ovate, slightly compressed, punctate, 
slightly granulated on the sides ; suborbital angle blunt, branchi
ostegal spine distinct, but blunt (tuberculiform); cervical groove 
sinuate; no lateral spine; areola longer than half of the anterior 
section of carapace, rather narrow in the middle, with two to 
three irregular rows of punctations. 

Abdomen as wide as, and slightly longer than, the carapace; 
anterior segment of telson with three spines on each side; pos
terior segment semicircular. 

Ep£st01na with anterior part almost semicircular, a little an
gular on the sides, and bluntly pointed at the middle; antenna! 
scale broad, broadest anterior to the middle; flagellum shorter 
than carapace (but damaged at end) . 

Chelipeds with hand rather wide, not much swollen, com
pressed , with subparallel margins; surface squamoso-tubercu
late, tubercles on inner margin more crowded and stronger, 
forming an irregular row of serrations; fingers strong, about as 
long as the palm, with longitudinal ribs and punctations on outer 
face, and with squamiform tubercles at the bases ; cutting edges 
tuberculated, tubercles irregular, a larger one near the base of 
each finger, and another large one near the distal end of immov
able finge r; carpopodile squamoso-tuberculate , inner side with 
several spiniform tubercles , upper surface with a slight longi
tudin al sulcus ; meropodite smooth, with a few tubercles near 
distal end of upper margin, and two rows of tubercles on lower 
margins, the outer ones shorter. 

I schiopocb"te of third and fourth pereiopods with hooks , those 
of the third pereiopod are very small, but distinct and tubercu-
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liform. Those of the fourth pereiopod very strongly devel
oped, swollen and inflated, tapering to a blunt point; coxopo
dde of third pereiopod with a semicircular, elevated, compressed 
tubercle, that of the fourth pereiopod with a strong, triangular 
spine, directed outward; that of the fifth pereiopod with a small, 
spiniform tubercle below genital opening, directed downward. 

a b 

FIG. 4· Cambarus w iegma1lni Erichson. First pleopod ( right s ide) of male 
( [). a, outer view; b, inner view. Enlarged about three times. 

F£rst pleopods (Fig . 4) rather long and slender for the sub
genus Cmnbarus, reaching to the coxopodites of the second perei
opods, almost straight, very slightly curved; truncated at the 
tip, with three horny teeth, of which the outer one is compressed 
and truncated, crescentic in shape; the inner tooth is broadly 
triangular, and the anterior is short and spiniform/ the inner 
part of this organ terminating in an almost straight spine, which 
is only slightly directed outward, and is slightly longer than the 
trun cated outer part. and has a distinct horny tip. 

llfeasu1·em.ents: Total length 6o mm.; carapace 29, antenor 
part of carapace r8.5, posterior ro.s ; width of areola r ·7 5 ; 
abdomen 31; length of hand 25.5, width of palm 9·5 (Erichson 
gives the following figures: total length 52 mm . , length of 
hand 17 mm ., width of hand 6.5 mm. Hagen gives 66 mm. 
as total length .) 

Comparing the present male with the description of the spe-

1 This latter one seems to belong to the inner part; but I s uspect strongly 
that such is the case also in other species of the subgenus . The homologies of 
the sexual organs of Cambarus are altogether not well understood, and urgently 
need a more close study. 

Proc. vVash. Acad. Sci., 1\Iay, 1906. 
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cies given by Erichson, and the discription of the female given 
by Hagen, there is hardly any difference. Hagen describes 
and figures the epistoma as triangular and rather acute, which is 
not the case in our individual, and further, Hagen gives only 
two lateral spines for the anterior section of the telson . These 
differences are of no consequence, variations in these charac
ters being frequent in other species. I have compared the 
female in Philadelphia, which served as the base of Hagen's 
description, and which, since the Berlin types of Erichson have 
disappeared, must be regarded as the type of the species, and 
I find it to agree in all essential characters with our male, 
chiefly so in the shape of body and rostrum . Thus I think, 
the present male ought to be referred to this species . 

As is evident from the characters of the male of the first form 
described above, C. w/egmann£ belongs to the subgenus Cam
barus, to the section of C. blandz'ngi, and the group of C. 
alleni/ and it has been assigned its correct position already by 
Hagen and Faxon (allied to C. barbatus) . The sexual organs 
are peculiar on account of the crescentic, compressed and trun
cated outer horny tooth, and do not closely agree with any of 
the known species of the subgenus; but just this feature agrees 
with the allenz-group in so far as this group is characterized by 
peculiar and aberrant conformations of the tips of the sex
ual organs.2 In shape of carapace, areola and rostrum, this 
species agrees closely with C. evennauni, barbatus and alieni, 
and the rostrum represents a rather advanced stage of develop
ment, being broadly lanceolate, without any traces of marginal 
spines or even marginal angles in their place. It resembles to 
a certain degree, the rostrum of C. clyj>eatus Hay 3 from Bay 
St. Louis, Hancock Co., Miss., but in the latter form the rostrum 
is still broader, and almost rounded off at the apex. I should 

1 See Ortmann, Proc. Amer. Phil. Soc. 1905, 98 and 100; Ann. Car. :\Ius., 
IC)O.), 437 and 438. 

2 The sexual organs agree most nearly with those of C. hinei Ortm. from Lou
isiana, with the exception that in the latter species the crescentic and truncated 
tooth is absent, and that the distal part of the organ is distinctly curved backward. 
See Ortmann in The Ohio Naturalist, VI, 1905, p. 402, fig. t. Also the rostrum 
of C. hi11ri is trans itional toward C. ·wiegmmmi. 

3 Proc. U. S. Nat. Mus . , XXII, 1899, 122, fig. 2, no. t. 
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not be surprised , if this latter species , of which the male is un
k nown, should finally prove to belong to this group, and not to 
the second group of Faxon (affinity of C . cubenszs) as H ay is in
clined to believe . 

The hooks of the ischiopodites of the pereiopods are very pecu
liar , and unlike anything else that is known in the genus . And 
further, the development of the spi nes and processes of the cox
opodites of the three last pairs of pereiopods is very u nique ; 
such processes are indeed found in other species in the shape of 
tubercles or ridges on the fourth or fifth pereiopods, but they 
never assume such proportions as in this species , and the out
wardly directed spi ne of the coxopodite of the fourth pereiopod 
in C. wiegmanni is without parallel. 

Thus it seems that C. w£egmann£ is to be regarded as a very 
peculiar, and, in certain features, extremely developed form of 
the subgenus Cambarus, which belongs to a rather advanced 
and modern group of it (alleni-group, see 1. c . , p. 105) which 
is characteristic for those parts of the coastal plain of the south
ern United States, that are most rece nt geologically. Its pres
ence in Mexico is r ather interesting, and the specialized char
acter points to a recent immigration into these parts. But we 
are to bear in mind that the allen£-group in general is compara
tively poorly known and needs further study. 

VI. Subgenus CAMBARELLUS. 

F or the species of this subgenus I am only able to add a few 
new locality records : 

Cambants ( Cambarellus) montezumce Saussure (F axon , r885 , 
121; r898, 66o). 

Neighborhood of City of 1\1exico : L aguna de Santa Isabel. 
-G. Seurat coll., 1897 (Mus. Paris, r 0' (I), r 9 ) . 

1\Iexico.- Mus. P aris, numerous specimens, collected by 
various persons, but without more explicit localities . 

L ake Xochimilco, south of City of 1\fexico (Federal Dis
trict) . E. D. Cope coli., r885 (Phi ladelphia A cademy, I 9 ) . 

l\1ost of the specimens seen by the writer belong to the form 
trz'dens v . Mart. With F axon, I do not believe that this is 
worth a varietal name. According to my observations, young 
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examples generally are trideus, while the typical form is found 
only among old individuals, and is comparatively rare. 

Cambarzts ( Cambarellus) montezuma dugesz" Faxon (1898 , 
66o, pl. 66, f. I) . 

Guadalajara, State of J a lisco, Mexico.- Diguet coli. (Mus . 
Paris; many specimens). 

Same locality.- Duges coli. (Mus. Paris, 4 Cf') . 
State of Guanajuato, Mexico.- Diguet coli. (Mus. Paris, 

4 Cf' , 4 ~ ). 
The latter locality is the type-locality recorded by Faxon. The 

specimens from Guadalajara have been mentioned by Bouvier 
as C. montezttmce trt"dens (Bull. Mus. Paris, 1897, 224 ) , but they 
clearly belong to this variety. 

Cambarus ( Cambarellus) montezu.1nce occidentalt's Faxon, 
(1898, 661, pl. 66,f. J, 4) · 

Hot Springs, IIuingo, State of Michoacan, Mexico.- S. N. 
Rhoades coli., 1899 (Philadelphia Academy; many specimens). 1 

VII. SYNOPSIS OF THE CRAWFISH- FAUNA OF MEXICO, CENTRAL 

AMERICA AND THE 'WEST INDIES. 

Our knowledge of the chorology of the genus Ca.rzbarus , 
south of the United States, is rather poor. Crawfish are now 
known from Mexico, Guatemala, British Honduras, and Cuba, 
but not only is the morphology of these forms not well under
stood, but also we have only a few and often doubtful or unre
liable locality-records. In order to call attention to this lack in 
our knowledge, I want to condense here the known facts, and 
point out the questionable records. 

Four subgenera are represented in this southern section of 
the range of the genus : Paracambarus, Procambarus, Cam
barus, Cambarcllus. The first two are not found in the United 
States, while the other two are. Cambants is largely distrib
uted in the United States, and has its main range there, only 
one species ha\'ing invaded Mexico. Cambarcllus has its main 
abode in l\1exico, and only one species is known from a single 
locality in Louisiana (New Orleans). 

1 IIuing o is ncar Lake Cuitzeo, and site of large salt works bv evaporation 
from natural springs flowing into the lake. Crawfish were numerous in these 
springs and streams (communication from Mr. S. N. Rhoades to the writer) . 

• 
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T he following is a list of the known species and their dis
tribution : 
r. Cambarus (Paracambarus) paradoxus Ortmann . 

T etela, Sierra de Zacapoaxtla, State of Puebla, Mexico. 
2 . Cambarus (Procambarus) digueti Bouvier. 

Tributaries of Rio Santiago, State of J a lisco, l\1exico (Bouvier) . 
Guadalajara, State of J alisco (Faxon). 
Ameca , State of J alisco (Faxon) . 
H acienda de Villachuato, State of l\1ichoacan (Faxon) . The 

location of this hacienda is unknown . 
This species consequently belongs to the Pacific drainage in 

western lVl exico . 
3· Cambarns (Procambarus) wt'lhamsoni Ortmann. 

L os Amates, Province of Izabal, Guatemala (Atlantic drain
age) . 
4· Cmnbants (Procambanes) pllosimanzts Ortmann. 

Coche , on river Coban, Guatemala (probably Coban, Prov
ince of Alta Vera P az, see above p . 9, footnote). 

Belize, British Honduras. (Both localities in Atlantic drain
age. ) 
5 . Cambarus (Procambarus) mexz'cattus Erich son. 

Mexico (E richson, Ortmann) . Probably the City of Mexico 
is meant, since the presence of this species in its neighborhood 
is confirmed by other records from the Federal District. 

Santa Maria, Mexico (Faxon). There are half a dozen places 
of this name in various parts of Mexico . One is close to the 
C ity of Mexico, and thus we may assume that this is intended. 

Tomatlan, Mexico, "terres chaudes" (Saussure) . Again 
there are several places of this name in l\1exico : one is south 
of the City of Mexico, in the Federal D istrict, another in the 
State of J alisco, not far from the Pacific Ocean; a third one 
about ro miles south of Huatusco, in the State of Vera Cruz. 
Saussure's specification : " terres chaudes" renders it safe to 
assume that this latter locality in the State of Vera Cruz was 
intended. 

Puebla, State of Puebla (v . 1\f artens) . 
l\1irador, l\1exico (Faxon). This is an observation station in 

the State of Vera Cruz, r9° rs' N . , 96° 4o' \V., alt. 3,6oo 
feet. I was not able to find it on any of the maps at my disposal. 
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Texolo, State of Vera Cruz (see above p. II). 

Thus this species is known from the states of Mexico (Federal 
District), Puebla, and Vera Cruz, that is to say, from the central 
plateau and from the Atlantic slope. 
6. Canzbarzes (Procambarus) cubensi's Erichson. 

Cuba. Saussure gives the interior of this island, and Faxon 
creeks in a little town opposite Havana. 

• 7. Cambarus ( Cambarus) wiegmannz' Erichson. 
Mexico (Erichson, H agen), probably the City of 1\Iexico. 
Lake Xochimilco, Federal District (see above, p. I6). 
Jalapa, Mexico (Faxon). This is very likely Jalapa in the 

State of Vera Cruz, although there are other places of this name 
in Mexico. 

These localities are on the central plateau and the Atlantic 
slope. This species has been recorded with some doubt from 
the Isthmus of Tehuantepec (Faxon), but we would better drop 
this for the present. 
8. Cambarus ( Ca1nbarellzes) chapalanus Fax. 

Lake Chapala, State of J alisco, Mexico (Pacific drainage). 
9· Cambarus ( Cambarellzes) montezzemce Sauss. 

a. Typical form (includi ng var. tridens v Mart.). 
Chapultepec, Federal District, Mexico (Saussure). West of 

City of Mexico. 
Lake Texcoco, Federal District (Faxon). East of City of 

Mexico. 
Lake Xochimilco, Federal District (see above, p. I9)· South 

of City of Mexico. 
Laguna de Santa Isabel, near City of l\1exico (see above, p. 

19). I have not been able to locate this, but the statement 
that it is near the City of Mexico associates this with the first 
three records g iven. 

Puebla, State of Puebla, Mexico (v. Martens). 
Lake San Roque, Trapuato, Mexico (Faxon) . I have not 

been able to find this locality designated on any of the maps, or 
in any g azetteer consulted by me. 

Vera Cruz, l\1exico (Ortmann) (Zool. Jahrb. Syst., 6, 1891, 
p. I2). This locality should be considered as doubtful till con
firmed. The specimens upon which this record was founded, 
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were secured from a dealer, and it was not stated whether the 
city or the state of Vera Cruz was meant. .l.\tioreover, it is well 
known how utterly untrustworthy dealers, localities are . 

The presence of this species in its typical form is thus posi
tively known only on the central plateau, near the cities of 
Mexico and Puebla. 

b. Camba,rus ( Camba?'ellus) montezmnce dugcsz' Faxon. 
State Guanajuato, Mexico (Faxon, l\1us . Paris). 
Guadalajara, State of Jalisco (Bouvier, l\1us . Paris, see above, 

p. 20). 
Pacific drainage . 
c. Cambarus ( Cambarellus) mo?ltczumce areola/us Faxon. 
Parras, State of Coahuila, l\1exico (Faxon) . Northern part 

of central plateau. 
d . Cambarns ( Ca1nbarellus) montezmnce ocddentali's Faxon. 
Mazatlan, State of Sinaloa, Mexico (Faxon) . 
Huingo, State of Michoacan, Mexico (see above, p. 20). 
Pacific drainage. 
It is hard at present to draw any conclusions from these 

meagre records . Only a few remarks may be made, but it is 
very likely that they will be subject to revision when more in
formation comes to hand. 

The subgenus Procambarus possesses its most primitive form 
(C. dz'gueti) in the western extremity of its range (mountainous 
region toward the Pacific slope). The most extreme species 
(C. cubensts) is found at the eastern extremity of the range, in 
Cuba. Intermediate forms are found on the central plateau and 
the eastern hot country of l\1exico (C. mex/canus), in Guate
mala, and British Honduras (C. will/amsonz' and jnlosnnauus) , 
thus indicating the direction of the dispersal (see Ortmann, Ann. 
Carn. Mus., 3, 1905, p. 441) . 

Thus Procauzba1'"ltS not only points out the original home of 
the genus in a general way (Mexico), hut indicates especially . 
the western portions of this country . However, further research 
is very desirable . 

Camba?'US wz"egnzanni is the only representative of the sub
genus Cambarus in Mexico; the bulk of this subgenus being 
found in the United States, chiefly in the southern parts (see 
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Ortmann, P. Amer. Philos. Soc., 44, 1905, p. 103 f .). Moreover, 
it belongs to a rather advanced and modern group of this sub
genus (allen£-group), which is characteristic for the late Terti
ary and Post-tertiary plains of the South Atlantic and Gulf bor
der in the United States. Thus it is very probable, that this 
species immigrated into Mexico from the United States, repre
senting a direction of dispersal opposite to that generally ob
served in the genus, for which, however, at least one other in
stance is known (C. clarki, 1. c., p. r 26). The known habitat 
of C. w£egmannz" appears rather isolated, and it is much to be de
sired that northern Mexico and southern Texas should be in
vestigated with a view to settle this question. 

The most primitive species of the subgen us Cambarellus ( C 
shufeldti) is found in Louisiana. C. chapalanus appears slightly 
more primitive compared with C . nzontezumce and its varieties, 
and is found in western Mexico. Of the mo?tte.zumce forms, 
areolatus is the most primitive and the most northern, nearest to 
the United States, while occz"dentaNs is the most advanced (shape 
of rostrum), and is western in Mexico. Thus the evidence 
is partly contradictory. Leaving out chapalanus, the general 
trend of the evidence is to show that the subgenus originated in 
the southern United States and immigrated into Mexico, first 
into the central plateau, then into the Pacific slope. 

This would, consequently, offer a third case of reversed 
migration in this region, and my map (1905, pl. 3) should be 
changed accordingly (the brown color). This would also not 
conflict with the morphological characters of Camba?"'ellus , the 
shape of the sexual organs inclining more toward the subgenus 
Faxonius of the United States, than toward the Mexican sub
genera. But I must confess, that the evidence for this assump
tion appears at present too scanty, so that we can hardly call it 
more than a mere theory. It is chieAy with a view to instigate 
further research on these questions that I have ventured to ex
press at all an opinion on this topic. 


