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pace, as wide as deep. Abdomen broad elliptical, one-third the length

of the rest of the bod}', as wide as long; anal sinus narrow, extending

about one-third the length of the abdomen. Anterior maxillipeds

long, stout, many jointed; posterior ones slender; basal plate very

Avide, teeth blunt and far apart, nuich resembling those of A. catos-

tomi and A. americanus.

Antenna^ as in longicauda. Swimming legs not reaching the edge of

the carapace; flagella on the two anterior pairs; lobes on the posterior

pair long, narrow, well rounded.

Teeth on the ventral surface of the carapace roughly arranged in

transverse rows, those in the area between the antenna^ nmch larger

than along the margin. Color a grayish white, without the liands of

pigment seen in longicauda.

Length, 12 mm.; length of carapace, lU mm.; l)rcadth of carapace,

9 mm. ; length of abdomen, 3 mm. ; width, 3 mm. Heller's figure,

contains a pair of three- lobed testes in the abdomen, and therefore

ought tt) be a male, contrary to the statement given by Thorell,

although the posterior legs do not show any copulatory organs.

Bouvier, in his thorough review of the species, does not even mention

this fact. But he did examine Heller's type specimen, and distinctly

states that only females are known.

IFahitdt.—In Brazil, host unknown, {kollm'i — to Vincenz Kollar,

director of the museum from which Heller obtained his specimens.)

DOLOPS DORADIS Cornalia.

I'late XXV, fig 75.

Gijropclth fJnrnd!.'< Cornalia, 1860.

GyropcJlis <lnrn,l,.s Thorell, 1864.

Dotop.s (/u/(('/(V Bouvier, 1899.

Carapace orbicular, a little wider than long; posterior sinus two-

fifths the length of the carapace, wide and well rounded at the base,

but the sides approach posteriori}^ until the lobes almost touch each

other. Abdomen long and narrow, one-half the length of the rest of

the body; anal sinus narrow, cut clear to the base, leaving very nar-

row acuminate lo])es.

Anterior maxillipeds ver}^ wide at the base and so short as to have

almost the outline of an equilateral triangle; posterior maxillipeds

much longer; ])asal plate wide, with regidar saw teeth close together.

Antennte long and slender; the first pair have no hook upon the

anterior margin, but the lateral hooks are much longer than in other

species and strongly curved.

Swimming legs reach a trifie beyond the edge of the carapace; the

three anterior pairs furnished with flagella; lobes on the two basipod

joints of the posterior pair large and broad.

Papillaj connected with the semen receptacles in the abdomen of the
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female long and finger-like; papilla at the opening of the oviduct

small and rudimentary.

Color uniform gray or gray-white, spotted with black pigment

arranged more or less regularly. Half a millimeter from the edge of

the carapace runs a dark line, wide in the center of each side, narrower

toward the anterior and posterior ends.

There are also two black triangles in the anterior portion of the

carapace, one in front of each lateral eye, consisting of large spots

connected at the apices by bands.

The males described by Bouvier are less«pigmented than the females.

The testes are two-lobed as in longicanda. In addition to the regular

peg and capsule, there is also a rounded lobe and a long, pointed stylet

on the posterior border of the basipod of the second legs, and two

unequal papillse on the anterior border of the basipod of the third legs.

Length, 22.5 nmi. ; length of carapace, 13 mm. ; breadth of carapace,

11 mm.; length of abdomen, 7.5 mm.; width of lobes, 1.5 mm. Male

smaller.

Ilahitat.—The two females described by Cornalia were found on the

body of a cat-fish {Doras 7i^V/ty' Valenciennes) which frequents the rivers

of Central America.

{doradk= from generic name of host.)

In the Annales de la Societe Entomologique de France, ser. 1, VI
(1837), Bulletin, p. 13, we find the following:

M. Audouin presente deux individus d'un crustace singulier, qui a beaucoup d'ana-

logic avec I'Argule foliace de Jurine, mais qui en differe surtout par 1'absence de

ventouses aux pattes anterieures, et par sa taille, qui depasse un centimetre et demi.

Ce crustace a et6 trouve a Cayenne par M. Lacordaire; il est parasite sur un
poisson nomm6 Aymara, dont la chair est tres-estimee, et qui vit dans toutes les

rivieres. M. Audouin en donne la description et la regarde comme le type d'un

nouveau genre, auquel il assigne le nom de Dolops. II dedie cette espece a

M. Lacordaire.

Dolops Lacordairei. Ce nouveau genre sera decrit en detail et figure.

As Thorell has pointed out, this "Dolops" is identical with Heller's

Gyropeltis, or at least very closeh^ related to it. The promised descrip-

tion was never published, but M. Geay has recently obtained from

practically the same locality (Guiana instead of Brazil), and on exactly

the same fish, the "A3'mara," a species oiDoIoj/s^ which Bouvier (1899*)

has decided is the same as Audouin's two specimens, and for which

he gives the following description:

DOLOPS REPERTA Bouvier.

Plate XXVII, fig 87.

Oyropeltis repcrtn Bouvier, 1899^

Dolops reperta Bouvier, 1899^.

Carapace suborbicular, somewhat narrowed anteriorly, nearly cov-

ering all the feet. Abdomen broad, triangular, widest at the center.
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with well-rounded sides; anal sinus cut deeply, slit-like in shape, leav-

ing* blunt lobes.

Anal papilhe small and basal. Anterior maxillipeds with a fleshy

lobe or papilla opposite the terminal claw; teeth at the base of the

posterior maxillipeds narrow and triangular; those on the l)asal plate

very blunt, but ])oth kinds are enormous, compared with the size of

the animal. Antenuiy noticeable chiefly for the size of the terminal

joint of the second pair, which is about two-thirds as large as the

preceding joint.

Swimming- legs just reaching- the edge of the carapace. The spines

covering the ventral surface of the carapace are very large in the

frontal region between the antennae and over the anterior submarginal

area, but become smaller posteriorly. They are arranged in two or

three irregular rows along the sides of the carapace.

In the males the testes are three-lobed, and there is a conical papilla

on the anterior border of the basipod of the third legs. This species

is much smaller than Audouin's, being only 7 instead of 15 mm. iji

length; no other dimensions given.

Color a uniform dark green, with three colorless areas anteriorly,

one median and two lateral, the median one narrow oblong, extending

forward from the brain to the marginal area of the carapace, the

lateral ones triangular, one side parallel to the sides of the median

area and the lateral eye in the posterior angle.

Habitat.—Guiana, on the fish called "Aymara."
(r(^drz5a= found again, i. e., Audouin's species rediscovered.)

DOLOPS STRIATA Bouvier.

Gyropeltis striata Bouvier, 1899^

Dolops striata Bouvier, 1899'^.

Carapace elliptical, a little longer than wide. Abdomen narrower

than in the preceding species, triangular in shape, with well-rounded

sides; anal sinus cut deeper than in reperta, leaving the lobes rather

more pointed. Anal papilla? small and basal. The protuberance

opposite the claw on the anterior maxillipeds is very small; the l)asal

plate of the posterior maxillipeds has three truncated teeth, of which
the outer one is much larger than the other two.

The two spines on the ventral surface between the bases of these

maxillipeds and a little posterior to them are very large, as wide as

they are long, and have a broad, squarely cut tip.

The swimming legs reach considerably beyond the edge of the cara-

pace. The spines on the ventral surface are numerous in the region

between the antennas, and are arranged in distinct transverse lines.

Back of the antennte, in the lateral areas of the carapace, they are

grouped in oblique lines, directed outward and backward. These

spines wholly disappear opposite the anterior swimming legs, and
there are none on the posterior portion of the ventral surface.
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Length from 6 to 7 mm. ; no other dimen.sion.s given. Color, green

marbled with blue.

Habitat.—Guiana, from a species of Anguilla.

{striata = striped, in allusion to the lines on the ventral surface

caused by the arrangement of the spines.)

DOLOPS BIDENTATA Bouvier.

Plate XXVII, %'. s-s.

fryrnpeltis hldentata Bouvier, 1899.^

Dolups bidodatn Bouvier, 1899. '''

Carapace elliptical, rather large, but not covering- the swimming-

legs. Abdomen broadl}' elliptical instead of triangular, with a deep

anal iissure, which is slit-like in shape; lobes well rounded; anal

pa])illa? small and basal.

Anterior maxillipeds have no protuberance opposite the terminal

claw; the second maxillipeds have only two teeth on the posterior

margin of the basal plate instead of three; the teeth between the bases

of tiiese maxillipeds are long and slender, but rather blunt. Both
pairs of antennie are slender and the anterior ones have no spine on
their basal joints.

The spines on the ventral surface of the carapace are slender and
about of a size in the region between the antennae, but those extend-

ing- backward in a row along the margin of the carapace are much
smaller. In the male the testes are two-lobed and the accessory capu-

latory apparatus is quite complicated. The latter consists of two
unequal lobes on the posterior border of the second basipod joint of

the second legs, and a pair of very long and convoluted papillae on
the basal joints of the third and fourth legs. Those on the third legs

are on the posterior border, those on the fourth legs on the anterior

border. This species is very small compared with the preceding ones,

being- only 2 to -i mm. in length. Color, a violet brown, due to pig-

ment granules, which are arranged in sinuous lines or in a cobweb
pattern.

Ilahitat.—Guiana on a species of AnguiUa.
{Jyldentata — two-toothed, because it has only two teeth on the basal

plate of the second maxillipeds.)

DOLOPS GEAYI Bouvier.

Plate XXV, fig. 78.

Gyropelth geayi Bouvier, 1897.

Dolops geayi Bouvier, 1899.^

Carapace elliptical with a very even curve; not covering the poste-

rior pairs of swinnninglegs; pos^terior sinus broad, well-rounded, about
one-third the length of the carapace; lobes broad and well-rounded.

Abdomen broadly triangular, cut almost to the base; anal sinus tri-
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aiig-iilar and very wide posteriorly, the tips of the acuminate lobes

beino- so far apart that the sides of the abdomen are ahnost parallel.

Anal papilhe of good size and basal. Anterior maxillipcds with an

enormous terminal hook, strongly curved; the teeth on the basal plate

of the second maxillipcds are small and ver}' blunt.

Swimming legs all project bej^ond the edge of the carai>ace, which

does not cover even the bases of the posterior pair. The tlagella in

this species are moderatel3^ developed and terminate in a sharp spine;

the endopods and exopods are furnished with a double row of plumose

setse; lobes on the basal joints of the posterior legs of good size and

boot-shaped.

In the male the testes are two-lobed, with a pair of spherical ])odies

on either side just anterior to the opening of the vas deferens, which

Bouvier could not interpret.

I^ength of smaller male, !.'.»;") nun.; length of cafapacc*, l.iil) nun.;

width of carapac-(\ i.^ nun.; length of abdomen, o.O.") mm.; width,

0.55 nun. The larger male had a total length of ;> nun. The female

was much smaller. These dimensions must of course be taken as those

of rather small specimens.

Color a uniform gi-ay-yellow without any markings.

IIahif((t.—The three specimens were o])tained by M. (nniy in the

month of December between Apure and Arauca, Guiana, and were

swinuning freely at the surface of the water, {(reayl — to M. Geay.)

This finding of them swimming- at the surface, in connection with

their small size, might suggest that the}^ were the young of some of

the other species. This objection is to my mind answered fully by

Bouvier when he says, tirst, that these specimens were sexually mature

and therefore nuist possess all the characteristics of the adult even

though they were still small in size. And then in the second place we
have seen in the development of the only member of the whole family

of Argulida? whose complete history is known that the young do not

l>ecome sexually mature till they are about one-quarter the size of the

adult. This would mean that even if these were the youn^ of some

species the adults could not be anywhere as large as the g-reat majorit}^

of the known species of this genus.

DOLOPS RANARUM, Stuhlmann.

Plate XXVII, figs. 89, 90.

Gyropelth ranarum Stuhlmann, 1891.

DolopH ranarum Bovvier, 1899. '

Carapace somewhat ovate, just reaching the base of the abdomen;

posterior sinus rather narrow and about one-third the length of the

carapace; lo})es well rounded and approaching each other somewhat
posteriorly. Abdomen long (about (».5) and narrow% widest at the

center, cut for two-thirds its length. Anal sinus peculiar in shape

Proc. N. M. vol. XXV—02 it
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owing to the direction of its sides; the base is rather broad and the
sides at first flare outward for one-third their leng^th and then turn
abruptly inward. The papilla? are situated in fhe angles formed by
these abrupt turns, and are hence marginal, unlike any other known
species.

The antenna? are each armed with a pair of large triangular spines
upon their basal joints. These also serve as a distinguishing mark,
as no other known species possesses them. The teeth on the basal
plate of the second maxillipeds are regular saw-teeth and are set
close together. The three posterior pairs of swimming legs project
considerably beyond the edge of the carapace, but the first pair only
just reach it.

Flagella are present only on the first two pairs of legs. There are
none on the third pair.

The testes in the male are enormous compared with the size of the
animal, and not only occupy all the basal portion (considerably more
than half) of the abdomen, but they also bulge out prominently on
both the dorsal and ventral surfaces, giving the impression that they
are full to bursting. They are each three-lo))ed (fig. 90).

Color.—From a clear brownish yellow to a red-ln-own, varying with
age. The entire dorsal surface is covered with l)rown pigment spots,
small and scattered on the carapace and thorax, larger and closer
together on the abdomen. These pigment spots are much branched
and each possesses a clear circular area near the center. The pigment
on the ventral surface of the abdomen follows the creases between the
lobes of the testes, leaving the lobes themselves a free color.
Length, 5 mm. (from 0.5 to 7 mm.); length of carapace, 3.5 mm.;

breadth of carapace, 8.5 mm.; length of abdomen, 1.6 mm.; breadth,
1.10mm.

IIahitat.^Fi\m\ Bu])oka in Western Nyansa, Africa, upon frog
tadpoles.

{jRanarif///= of or pertaining to frogs).

These specimens were obtained by Dr. Stuhlmann from the external
surface of the tadpoles, where they fix themselves to the skin by the
hooks on the anterior maxillipeds.

They were very common, and often 5 or 6 were found upon the same
host. Rarely they attached themselves inside the branchial cavity.
That they are similar in their habits to Argulus with such difter-

ences as are necessitated l)y the difi'erence in structure of their first

maxillipeds, can be seen from the following statement n)ade bv Bou-
vier (1899,- p. 13):

Les divers individus etaient fixes a la peau de leur hote par leur bord anterieur,
le reste du corps etant libre; leurs pattes notatoires etaient animc^^es d'un mouvement
actif, assurant ainsi les ^changes respiratoires. lis se detachaient lil)rement on se
laissaient enkver avec des piiices, apres quoi ils nageaient avec vivaeite dans I'eau
de lu cuvette ou ils etaient renfermes.
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DOLOPS DISCOIDALIS Bouvier.

Gyropettis kouari Bouviek, 1897.

Gyropeltis discoidalis Bouvier, 1899.^

Dolops diKcnirlalis Bouvier, 1899.^

Carapace orbicular, wider than long; posterior .sinus broad and

about one-third the length of the carapace; lobes well rounded and

separated from the thorax so as to leave a space between. Abdomen
short and small. al)Out (».2, orbicular, somewhat narrowed anteriorly;

anal sinus slit-like and not extending more than one-third the length

of the abdomen.

The second antenna? have a triangular spine on the basal joint which

IS fully as large as the joint itself, but there are no spines at the base

of the tirst antenna?.

The teeth on the basal plate of the second maxillipeds are blunt and

rather widely separated. The two portions of the chela which termi-

nates each tirst maxilliped are of about the same size, and each is stifl'-

ened with chitin.

The swinmiing legs just reach the edge of the carapace; each of the

basipod joints of the posterior pair carries a very large flap on its pos-

terior margin, those on the tirst joint being of the typical boot shape.

Each of the three anterior pairs of legs are furnished with flagella,

those of the third pair being small, but fulh' developed.

Color.—Grayish green, with large rounded light-colored })lotches

arranged parallel with the margin of the body. Around the paired

and median eyes these blotches fuse into large whitish areas.

Length, 11.8 to 14 nun.; length of carapace, 10 to 12 nun.; breadth

of carapace, 10.6 to l-t mm. ; length of abdomen, 3 to 3..5 mm. ; breadth

4 to 4.3 mm.
Hahltat.—From the Rio Nuba, in Brazil, on a species of Platysoma,

called by the natives ** Doncella" (^//6'("6'/^vfc///.s'= disk-shaped, alluding

to the carapace).

From a careful comparison of the genera and species here described

we are enabled to deduce the following as the probable developmental

history of the family. The primitive form from which the genera of

the family have l)een developed through a greater or less adaptation

to parasitic habits must have l)een very simihir to the free copepods,

a form possessing a moderate-sized, flattened carapace, three free tho-

racic segments, and a more or less lamellar a])domen. The anterior

maxillipeds terminated in an ordinary-sized chela; there was no pre-

oral sting; the mouth parts were very little, if at all, protrusilfle, and
the ventral surface was unarmed with spines.

We find no species corresponding with this at the present time,

because the first change, and one that must have taken place very

quickly after the beginning of parasitic habits, was the making of
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some provision whereby the parasite could cling more lirmly to its

host. This change resulted first in the further development of such

appendages as were already adapted for clinging, such as the maxilli-

peds, etc., and the claws and spines upon these appendages were

increased in size and strength or modified in form so as to be still

better suited for such a purpose.

Then other appendages, such as the antenna?, etc., which were not

originally or normally adapted to clinging or grasping, l)ecame grad-

ually so greatly modified as to serve very poorly their original pur-

pose, but are almost entirel}^ given up to the acquired function. Such

a condition as this we do find admirabl}' illustrated in several of the

so-called ''unarmed" species of Doloj)--^, such as ninarinii, longl-

ea 11(1(1, etc.

As a further means toward this same end, prehension, the ventral

surface of the carapace is next covered with spines pointing ))ackward,

a condition well illustrated by the so-called "armed" species of Dolops^

such as reperta, striata^ etc.

The wound and the subsequent irritation caused l)y forcing the

enlarged claw-like hooks on the antenna and the first maxillipeds into

the flesh of the host must produce a copious flow of blood for the par-

asite. But these creatures are naturally very active, and they swim
about freely, so that the forcing of their claws into their host, together

with the subsecjuent withdrawal of them ever}' time they wished to

change their location, would impede considerably their freedom of

motion. Consequently we next find the anterior maxillipeds entirely

altered in structure, though still retaining their same function.

The terminal joints, with their stout hooks, are graduallv alisorbed,

and in their place appear the circular sucking disks. These, through

the ci'eation of a partial vacuum by means of nuiscular action, cling as

firndy to the skin of the host as did the claws, and they possess the

further advantage that their hold can be taken or loosened instantane-

ously, thereb}' enabling- the copepod to move about quickly over its

host's body or to leave it and swim away.

This condition we find realized in the new genus Choxojhltis^ recently

descril)ed by Thiele (1901), where the anterior maxillipeds are modiHed

into sucking disks, but otherwise the appendages are the same as in

the " unarmed " species of D(>l(jps. Curiously enough, there is also in

this genus a complete suppression of the spines on the ventral surface,

and there are no anterior or prehensile antennae. Just what signifi-

cance this may have in regard to the sequence of modifications can

only be determined after the early development of the genus has been

worked out.

But, while this change from claws to sucking disks in the anterior

maxillipeds increases the facility of movement, it also deprives the

parasite of his chief means of getting food. The sucking disks are
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soft and thev do not penetrate or even irritate the skin of the host.

Consequently there can be no flow of blood following their use, and

some other means for obtaining it must be provided.

This takes the form of a long, pointed sting or piercing organ, which

is evertible and situated just in front of the mouth. This being thrust

through the skin into the flesh of the host quickly brings a copious

flow o'f l)lood, which the copepod then sucks up with its proboscis-

like mouth parts.

This stage of modiflcation is exemplified in the genus Arr/ulus, and

is the limit at the present time.

The genus Arguhi.s, therefore, which includes three-fourths of all

the species in the family, so far from being typical, is really the one

which has undergone the greatest modiflcation from the original primi-

tive type. The genus Dolop.s. especially those species which are called

"unarmed" by Bouvier, has undergone the least modiflcation and

retains most fully its primitive characteristics.

The genus ClionopeUls is intermediate between the other two and

assists us in interpreting intelligently the various steps in modiflcation

which have been brought about by parasitic habits.

EXPLANATION OF THP: PLATES.

All the drawings f^.r Ijoth the text-ligures and the plates were made with a camera

lucida, unless otherwise stated.

Plate VIII. Newly hatched female larva of argxilm megalops. a m, anterior maxilli-

ped; hr, brain; ai, endopod of first swimming foot; gl, skin glands; j) m,

posterior maxilliped; s b, side branch of the stomach; .s g, shell gland;

s r, semen receptacle; t h, tactile hairs.

IX. Figs. 1-4, Argulus latus, ventral and dorsal surfaces, jiosterior maxilliped

and antennpe, all of female.

X. Avgnlmlatkaudn, fig. 5, ventral surface of male; fig. 6, dorsal .surface of

male; fig. 7, posterior legs and abdomen of female; figs. 8 and 9,

antennae and posterior maxilliped of male.

XL Argulas megalops, fig. 10, ventral surface of female; fig. 11, posterior

maxiUiped of male; fig. 12, antenme of female; fig. 13, posterior legs

of male showing accessory sexual organs. (See fig. VI (in the text)

for dorsal surface of female.

)

XII. Argulus alosie, figs. 14, 15, 16, and 18, ventral and dorsal surfaces, anten-

nae, and posterior maxilliped of female; fig. 17, posterior legs and

abdomen of male.

XIII. Argulus adostomi, figs. 19-22, ventral and .h.rsal surfaces, antenuiP, and

posterior maxilliped of female.

XIV. Argulus fundnli, fig. 23, ventral surface of female; figs. 24 and 25, dorsal

and ventral surfaces of male; figs. 26 and 27, antennae and posterior

maxilliped of male.

XV. Argulus pvgettensis, figs. 28-31, ventral and dorsal surfaces, antenn;e, and

posterior maxilliped of female.

XVI. Argulus lepidostei, figs. 32, 34, and 35, ventral surface, antennae, and pos-

terior maxilliped of female; figs. 33 and 36, dorsal surface and poste-

rior legs and abdomen of male.
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Plate XVII. Argulus stizostethii, fign. 37-40, ventral and dorsal surfaces, antennae, and
posterior maxilliped of female; fig. 41, posterior legs of male.

XVIII. Argulus niger, figs. 42-45, ventral and dorsal surfaces, jiosterior max-
illiped and antennae of female.

XIX. Argulus maculosus, figs. 46, 48, and 49, ventral surface, antennae, and
posterior maxilliped of female; figs. 47 and 50, dorsal surface and
posterior legs and alxlomen of male.

XX. Argulus rrraicolor, figs. 51, 52, 53, and 55, ventral and dorsal surfaces,

posterior maxilliped and antennie of female; fig. 54, posterior legs

and abdomen of male.

XXI. Argulus (miericanus, figs. 56, 58, and 59, ventral surface, antennse, and
posterior maxilliped, of female; figs. 57 and (iO, dorsal surface and
posterior legs and abdouien of male.

XXII. Fig. 61, Argulus elongatus, female (after Heller); fig. 62, Argulus chro-

midis, female (after Kriiyer); fig. 63, Argulus natlereri, female (after

Kri'iyer) ; fig. 64. Argulus salmini, female (after Kroyer).

XXIII. Fig. 65, Argulus purpurem, female (after Thorell); fig. 66, Argulus

mellta, female (after Van Beneden); figs. (57 and 68, Argulus dactylop-

teri, male and female (after Thorell).

XXIV. Fig. 69, Argulus foliaceus, male (original drawing); figs. 70 and 71,

Argulus eoregoni, female and male (after Thorell); fig. 72, Dolops

Inngiccmda, posterior maxilliped of female (after Heller).

XXV. Fig. 73, Dolops longicauda, anterior maxilliped of female (after Hel-

ler) ; fig. 74, Dolups doradis, antennae of female (after Cornalia); fig.

75, Dolops doradis, dorsal surface of female (after Cornalia;; fig. 76,

Dolops longicauda, dorsal surface of male (after Heller); fig. 77,

Dolops kollari, dorsal surface of male (after Heller); fig. 78, Dolops

geagi, dorsal surface of male (after Bouvier).

XXVT. Mitrrophotographs of some North American Arguli. Fig. 79, Argulus

Ifitirauda, male; fig. 80, Argulus alosif, female; fig. 81, Argulus

megalops, male; fig. 82, Argulus maculosus, female; fig. 83, Argulus

versicolor, female; fig. 84, Argulus americanus, male; figs. 85 and 86,

ventraLand dorsal surfaces of Argulus americauns, female; figs. 79,

8], 83, and 84 are of living specimens; figs. 80, 82, 85, and 86 are of

preserved specimens.

XXVII. Fig. 87, Dolops reperta, dorsal surface of female (original); fig. 88,

Dolops hidentata, dorsal surface of male (original); fig. 89, Dolops

ranaru7?j., dorsal surface of female (original); fig. 90, abdomen of

male, same species (original); fig. 91, Argulus phoxini, dorsal surface

of male (after Leydig).
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South American Marine Argul

For explanation of plate see page 742.
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Non-American Marine Arguli.

For explanation of plate see page 742.
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The Genus Dolops from South America

For explanation of plate see page 742.
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MlCROPHOTOGRAPHS OF NORTH AMERICAN ARGULI.

For explanation of plate see page 742.
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The Genus Dolops and Arqulus phoxini.

For explanation of plate see page 742.




