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A new Species of 0xy9omatium (Nematoda) with some Remarks 

on the Genera Oxysomatium and Aplectana, and 

Observations on the Life History 

An examination of many of the Amphibia and Reptilia in the vicinity 

of Houston, Texas, revealed a very widespread infestation with a nematode 

of the genus Oxysomatium, that proved to be a species new to science. 

This is an extremely variable species, occuring in a large number of cold 

blooded, terrestrial vertebrates, but a careful study of the available 

material does not appear to justify its division into more than one 

species. There are, apparently, a number of hostal variations present, 

but these intergrade so closely that until some information on hostal 

specifity has been gained, it has been thought inadvisable to disting¬ 

uish even subspecies or varieties. 

This work has been done under the direction and criticism of 

Dr. A. C. Chandler, and to him I wish to express my earnest appreciation. 

I am further indebted to him for material and the use of his private 

library of reprints. I also wish to thank other members of the depart¬ 

ment of biology of the Rice Institute for aid and suggestions. 

Oxysomatium variablis n. sp. 

Specific Diagnosis: Oxysomatium: A soft white cylindrical worm, 
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attenuated at both ends. The body is relatively stout. The cuticula 

is inarked by coarse unevenly spaced striations, at intervals of about 

50 JJ, between which there are a number of fine striations usually visible 

under a number 6 objective. Aside from these striations the cuticula 

is usually undecorated, but in specimens from certain hosts there 

appears to be a hardened secretion adhering to it. This character 

is described in greater detail below. 

Narrow lateral alae extend from the middle of the esophageal 

region to the level of the cloaca in the male, but in the female they 

are continued on the tail for half its length or more. 

The lips are small and inconspicuous, but in favorable specimens 

three lips, a large dorsal lip and two latero-ventral lips, can be 

distinguished. Each lip bears two minute papillae which are often 

difficult to distinguish. 

The esophagus is of the type characteristic of the genus. It 

consists of three parts* there is a short pharynx, followed by a cylin¬ 

drical portion, and finally a distinct bulb containing the usual 

denticular apparatus. The bulb is preceded by a narrow anterior 

neck that differs from the cylindrical portion of the esophagus in 

its musculature. 

The intestine at first is wider than the esophageal bulb, but it 

very soon narrows to accommodate the genital organs. It occupies the 

ventral portion of the body cavity except in the vulvar region of 

the female and the posterior end of the male, where it crosses the 

genital organs and comes to lie in the dorsal portion of the body cavity. 



3 

The nerve ring is somewhat variable in position, usually being situated 

a little anterior to the middle of the esophagus* The excretory pore 

lies behind the nerve ring, somewhere bet%7een the middle of the eso¬ 

phagus and the anterior end of the esophageal bulb. It opens at a 

slight depression in the cuticula* 

Male* Body length 2.2 to 5 mm., maximum thickness 0.15 to 0.5 am. 

The esophagus is 0.45 to 0.8 mm. long. The pharynx is; from 42 to 

iQjtf longj the esophageal bulb measures 0.12 to 0.18 mm. by 0.085 to 

0.145 mm. Measurements of the length of the bulb include the narrow 

anterior neck. The nerve ring is 0.2 to 0.3 mm. and the excretory pore 

is 0.3 to 0.56 mm. from the.anterior end. The tail is curved ven- 

trally, and is 0.125 to 0.22 mm. long. It ends in a distinct spike 

from 25-to 42 ju.ldng. ... 

The caudal papillae are very numerous and variable. There are 

two rows of very large pedunculated papillae, subventral in position, 

that extend from the cloacal region to a point anterior to the proxi¬ 

mal end of the spicules. Usually two pairs of these papillae are post¬ 

erior to the cloaca, one pair at the level of the cloacal aperture, 

and the others are anterior to it. Very rarely there may be only one 

pair posterior to the cloaca. The most posterior pair of these pap¬ 

illae lie very close together, but as the rows progress anteriorly they 

quickly widen and pursue a parallel course for the anterior two-thirds 

of their length. In the cloacal region the successive papillae of 

each row are placed rather closely together. Anteriorly the papillae 
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are spaced at a greater distance, and the most anterior six or eight 

pairs are quite evenly spaced. The number of papillae may vary from 

14 to 20 in each row.In males from some hosts there appears to be a 

tendency to a smaller number of papillae in these rows than in the 

males from dther hosts; this question is discussed belo\w. The large 

papillae in these two rows are numbered in the figures with Roman 

numerals from I to XIX. 

There is on the male tail one other pair of large papillae of the 

same type. This pair is lateral in position and lies at the level 

of the cloaca. It is numbered XX in the figures. 

These large papillae exhibit a feature that has not been des¬ 

cribed for any other species in the genus. The edges of the peduncles 

upon .which the papillae are mounted are surrounded by a number of 

hyaline dots that appear to be very small papillae. Under a number 6 

objective, these give the edges of the papillae a beaded appearance. 

The papillae may be withdrawn into the peduncles or extended beyond 

them, but the peduncles appear to be fixed in height. Figure 5 re¬ 

presents the surface view of such a papilla as seen under the oil 

immersion objective. 

There is a single median unpaired papilla on the anterior lip of 

the cloaca. 

The remainder of the papillae are all postanal and non-peduncu- 

lated. Only four pairs of them are constantly present. Two pairs 

encircle the base of the tail spike (Nos. 1 and 2 in the figures), and 
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the other two the middle of the tail (Nos. 3 and 4 in the figures). 

In some specimens the two pairs of each group form almost perfect rings, 

while in others they may be more or less displaced, and so do not give 

the impression of rings around the tail. There may be no more papillae 

on the tail, or there may be several other pairs. I have counted as 

many as eleven pairs of these irregular papillae. 

The lips of the cloaca are fairly prominent. The spicules are 

equal and measure from 0.25 to 0.42 mm. in length and they are about 

20 n wide* The gubernaculum is of the shape typical for the genus* 

It is well cutinized and measures 0.11 to Q.1& mm. long by 0*012 to 

0.018 mm. broad. 

In v/hole mounts the walls of the ejaculatory duct can not be seeni 

It is preceded by the seminal vesicle, which is an elongate sac> lying 

on the ventral side of the body, a short distance anterior to the 

cloaca. This organ is limited by a sharp constriction anteriorly/ be¬ 

yond it the genital tube widens again to form the testis. The testis 

is a wide tube lying at first on the ventral side of the body, but soon 

it crosses the intestine and continues anteriorly to end a short dis¬ 

tance behind the esophagus. 

Female* The body length is 3*3 to 6 mm., width 0.2 to 0.5 mm. 

The esophagus is 0.55 to 0*99 mm. in length; the pharynx 50 to 75 if long 

The esophageal bulb is 0.146 to 0.24 ram. by 0.108 to 0.15 mm. The 

nerve ring is 0.22 to 0.33 mm., and the excretory pore is 0.33 to 0.55 

mm. from the anterior end. The female tail tapers gradually from the 
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anus and ends in a sharp point. It i3 0.13 to 0.3 nan. long. 

The vulva i3 always posterior to the middle of the body, but often 

only slightly so* It approaches the middle in older specimens that, 
• < 

are crowded with eggs. It is 2 to 3*5 nim. from the, anterior end. 

From it the ovejector runs anteriorly for 0.17 to 0*5 nan. From the 

antero-dorsal portion of this organ the two uterine horns diverge to¬ 

ward either end of the body. % the fully matured worms both are 

crov/ded with from scores to hundreds of eggs. The anterior uterus 

ends a short distance below the esophagus, and is immediately followed 

by the globular seminal receptacle, from vrhich it is separated by a 

pronounced constriction. From the seminal receptacle the narrow 

tubular ovary turns at once posteriorly and ends slightly anterior to 

the anus. The other portion of the female genital system occupies much 

the same relative position in the posterior end of the body, but the 

change in direction from posterior to anterior occurs between the 

uterus and the seminal receptacle* xn general the female genital or¬ 

gans occupy the dorsal portion of the body cavity, but in the region 

of the vulva they cross the intestine, and for a short distance the 

intestine is dorsal and the genitalia ventral in position. 

The ova are quite large, measuring about 80 p by 45 They are 

retained within the uterus until embryonated. 

The type host is Bufo valliceps. I have chosen this host because 

(if it is.the most abundant of the hosts, (2) it shows the highest 
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percentage of infected individuals, and (3) the parasites from this 

host are the most variable. 

Hyla squirella. Pseudacris triseriata. Rana areolata. Rana palustris. 

Gastrophryne areolata, Ophisaurus ventralis, Leiolopi3ma laterale, 

Heterodon contortrix, Storeria dekayi, Micrurus fulvius, Terrapene 

Carolina var. triunguis, and Terrapene ornata. 

I have employed the host names that are used by Stejneger and 

Barbour in the 1923 edition of "A Check List of North American 

Amphibians and Reptiles". 

The habitat is the rectum. 

The capture of this species from Rana sylvatica in the Adiron¬ 

dack mountains of New York state indicates that this parasite is widely 

distributed over North America, east of the Rocky Mountains. 

Of the species of Oxysoraatium described in the past 0. variabilis 

resembles 0> tibetanuia 3aylis (1927) most closely. This latter species 

is known by only two male specimens taken from a preserved toad. In 

certain respects the present species seems to differ markedly from 

1. I 1lave obtained only a single female specimen from this host, and 

while it appears to be identical with Oxvsomatium variabilis. I can 

not be certain until I have obtained a male. 

Rang, sphenocephala. Rana sylvatica (from Crown Point, New York), 
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Baylis's species* The spicules and the gubernaculum of 0,* tibetanum 

are slightly longer, the number of papillae in the two subventral 

rows is 23, and the arrangement of the postanal papillae is very dif¬ 

ferent* Furthermore, Baylis makes no mention of the beaded appearance 

of the large papillae, which are so characteristic of_0* variabilis* 

While I have thought it inadvisable to subdivide this species 

further, yet the worms from certain hosts, or hostal groups, show 

peculiarities in measurement or structure that are only occasionally 

found in specimens from other hosts* 

Some of the worms from Gastrophryne areolata and Bufo valliceps 

have the cuticle thickly covered with the secretion mentioned here¬ 

tofore* This secretion is about the same thickness as the cuticula, 

or slightly thicker, and may cover the entire body of the worm except 

for a short distance at either extremity, and in the male it is ab¬ 

sent from the immediate vicinity of the papillae* Occasionally, the 

secretion may be broken, and thU3 leave other parts of the worm bare* 

The cuticular striations of these worms are particularly prominent, 

and at the coarse striations the adhering secretion is interrupted 

so that it really represents a series of rings around the body of the 

nematode. Also faint indications of the fine cuticular striations 

can be seen in the secretion* This is illustrated in figure 6* On 

a number of worms this secretion seems to be confined to the posterior 

half of the body. 

The parasites from the Ranidae (exclusive of R* sphenocephala) 
9 

are peculiar in the length of the spicules, which are shorter than the 
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same organs in worms from other hosts* Furthermore"the number of the large 

papillae is usually less. There are 15 or 16 pairs of these large pap¬ 

illae on parasites from the Ranidae while the least number on parasites 

from other hosts is l6^and this number has occurred only once on a spe¬ 

cimen from Pseudacris triaeriata. 

The parasites from the Hylidae are somewhat smaller than those from 

most other hosts. The males average about 3 mm. long, the females about 

4.5 nun. long, while the parasites from other hosts average about 3*7 mm. 

for the males, and 5*3 mm. for the females. 

But the smallest of these- nematodes are those from Tritunis 

meridionalis. The males from this host average 2.4 mm. long, and the 

females 3*3 mm. long, but there are no structural changes associated with 

this change in size. Such alterations due to environment are not un¬ 

usual among nematodes, for Peters (1928) has described even more profound 

variations in the vinegar eelworm, Turbatrix aceti, produced by the 

various culture media. Better known to parasitologists, perhaps, is the 

case of Syngamus trachea in chickens and turkeys, Cram (1927). 

The males from box turtles, Terranene Carolina and _T. omata have 

unusually long tail spikes. This structure is 37 ^ long in the males 

from thesetuntles, and averages about 30 in males from other hosts. 

Curiously, this character is shared with the parasites from Tritunis 

meridionalis. 

The percentage of infection varies considerably in the different 

hosts, as will be seen by the following table! 



10 

' 
Number 
examined 

Number 
infected 

Percent 
infected 

Bufo valliceps 44 38 86*5 % 

Storeria dekayi 6 . 5 83*3 % 

(Jastrophryne areolata 6 ;4 66*67 % 

Triturus meridionalis 8 5 62*5 % 

Pseudacris triseriata 26 15 57*8$ 

Terrapene Carolina var. 
trium-uis 13 7 53*9 % 

Rana sphenocephala 16 6 37*5 % 

Rana areolata 8 2 25.0 % 

Hyla squirella 10 2 20.0 % 

Leiolopisma lateral© 100 4 4,0 % 

All hosts of which loss than 
five specimens have been 
examined 18 9 50.0 % 

Two methods are generally recognized by which a parasite may increase 

its number of hosts* It may evolve with its host, spreading from an 

ancestral animal throughout its descendant species and genera, or it 

may be sufficiently adaptable to invade other animals in its environment* 

Both methods of hostal increase are well represented among the parasites 

of man* Cameron (1929) makes the following observation on this phenomenon* 

"The vast majority of the helminthic parasites of man are represented 

among those animals which are in close contact with man, either by the 

same species or closely related forms. A very noticeable exception is 
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Snterobius vermicularis. - - - - To find its closest relations it is 

necessary to examine forms found in primates.” 

The hostal distribution of Oxysomatium variabilis points to the 

environmental method of acquiring now hosts, for while it has been 

found in a great variety of terrestrial amphibians and reptiles I have 

never collected it from any of these vertebrates that spend the greater 

part of their adult lives in or near the water. Rana sphenocephala 

is the most nearly aquatic of the known hosts, and it spends considerable 

portions of the year- away from water in damp tangles of weeds. Among 

the remainder of the Ranidae, I have found the parasite in three ter¬ 

restrial frogs, namely R. are Plata, _R. sylvatica, and R. palustris, but 

I have never found it in R. catesbiana. an aquatic species. 

In the Hylidae the parasite occurs commonly in Pseudacris tri- 

seriata and Hyja squirella. but I have failed to find a single specimen 

in thirty-five examples of Acris gryllus that I have examined. This 

last species is nearly always found within leaping distance of water. 

The only common terrestrial turtles in this locality, Terrapene 

Carolina and T. ornata, are both commonly infected, but although I have 

examined a number of aquatic and semiaquatic turtles I have not taken any 

specimens of Oxysomatium■variabilis from them. 

This worm lias been taken from several of the terrestrial 

Squamata, but although repeated examinations have been made on semi¬ 

aquatic forms no parasites of this group have been found in them. 
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Other Records of Oxysomatium in North America 

Until very recently nematodes of this genuB had not been reported 

from this continent. The first records are those of Walton (1929) who 

describee/ two species from frogs. He was apparently unaware of Baylis's - 

(1927) rearrangement of the genera Oxysomatium and Aplectana, and he 

described both species under the genus Aplectana. From his description 

there seems to be no reason why these tv/o parasites should not be in¬ 

cluded in the genus Oxysomatium sensu Baylis. 

■^ere seems to be little danger of confusing Walton's species with 

that under consideration in the present paper, as in the former the number 

of caudal papillae is less, the arrangement is somewhat different, and the 

gubernaculum is shorter. 

The Genera Oxysomatium. and Aplectana 

In their second paper on the Oxyuridae, Railliet and Henry (1916) 

point out a number of discrepancies in the descriptions of Fusaria 

brevicaudata Zeder (l300) and Oxvsoma brevicaudate SchQieider (1866) 

which were so great that they placed them in different genera. Schneider's 

brevicaudata they renamed longispiculum and made it the type of Oxysomatium, 

They erected another genus, Aplectana, with Ascaris acuminata Schrank 

(1738) as type, and included in it Zeder's Fusaria brevicaudata. which 

they considered actually more typical of the genus, but which they did 

not select as type because of the confusion attending its name. 
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Baylis (1927) succeeded in explaining the discrepancies between 

Fusaria brevicaudata Zeder and Oxvsoma brevicaudata Schneider which were 

so confusing to Railhet and Henry (1916)^ causing them to place the para¬ 

sites in separate genera, and he thereby showed that Zeder and Schneider 

had both referred to the same species under the name brevicaudata* 

Accordingly the genus Oxysomatium takes the definition which Railliot 

and Henry had given to Aplectana, and Baylis (l927) transferred the 

species then included in Aplectana to Oxysomatium, with the exception 

of the type, As acuminata. HQ gives no reason for this discrimination 

against .A. acuminata, but refers the reader to Skrjabin (1916) and to 

Baylis and Daubney (1926) for a definition of the genus Oxysomatium. 

The characteristics by which Baylis and Daubney (1926) distinguish 

between these two genera are the relative length of the gubernaculum 

and the spicules, the position of the vulva, and the condition of the 

ova when deposited. NOn0 0f these characters are generally recognized 

of 
asAmore than specific value. 

Because of certain doubts expressed by Travassos (1927), Baylis 

(1929) again writes on the validity of Aplectana. He states, 

"A number of species that had been referred by certain authors to 

/ 

Aplectana were removed to uxysomatium, but Aplectana still stands with the 

genotype As acuminata (Schank 1788)". 

Again Baylis does not give any reasons for considering Aplectana 

valid, so we are forced to rely upon the definitions given by Baylis 

and Daubney (1926). 
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A comparison of Karve's figures of 0> macintoshii (Stewart 1914) 

with Schneider's figure of A. acuminata shows a striking resemblance. 

With the exception of the gubernaculum, which Schneider overlooked, the 

only differences apparent on close scrutiny are slight differences in 

number and arrangement of the caudal papillae. Also in 0. macintoshii 

as redescribed by Karve (1927) the vulva is median or anterior to the 

middle of the body in position, the ova hatch in utero, and the guberna¬ 

culum is small. All of these are characters of Aplectana, as given by 

Baylis and Daubney (1926), but both Karve (1927) and Baylis (1929) claim, 
y 

and correctly in the writers opinion, that Stewarts species is an 

Oxysomatium. 

Furthermore both Oxysomatium pusillum (Mirando 1924) and Oxvsomatium 

unguiculatum (Rudolphi 1819) have shorter spicules than _A» acuminata. 

Because the characters that have been advanced heretofore to separate 

Aplectana from Oxysomatium are not of generic value or have been shown 

not to exist, it seems better to the writer to consider Ascaris acuminata 

Schrank (1788) to be a member of the genus Oxysomatium, until more valid 

distinctions have been pointed out. 

The Life History of Oxysomatium 

Although 3ome important details have not been well worked out as 

yet, it seems best to publish this work with the description of the spe¬ 

cies. 
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The Egg 

The egg varies in length from 70 to 85 and in width from 42 to 

48 ju. It becomes embryonated while still in the uterus of the female 

under normal conditions^and is found in this state in the fresh feces of 

the host. Under optimum conditions for development the eggs will hatch 

in a few hours. No attempt has been made to follow the embryology 

of this worm. 

The free-living larva 

The first larval stage is free-living, developing well in cultures 

of the hosts' feces. When first hatched the larva is about 0.35 mm. long, 

and its maximum width is about 21 JL/| The body is widest at the posterior 

end of the esophagus, and narrows slightly toward both ends. The 

anterior end is rounded while the posterior end terminates in the sharply 

pointed tail. During development in the first stage the larva increases 

gradually in size until it is about 0.625 mm. long and 37 fj wide. It 

becomes relatively a little more slender, and more nearly cylindrical. 

The cuticula of the newly hatched larva is thin and unmarked. It 

undergoes no observable change during the first stage, except thickening 

somewhat. At this time the lateral, dorsal, and ventral lines are not 

observable in whole mounts. 

The buccal cavity is relatively short. It is cylindrical in the 

anterior portion, but rounded towards the posterior end. For half its 

length it is embedded in the anterior end of the esophagus. As the 
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larva grows this structure becomes relatively less important. Its 

length remains constantly at about 4 p. 

The esophagus is of the rhabditiform type, and its lumen shov/s as a 

clear line thru the center. The triangular enlargement of the lumen in 

the posterior portion of the esophagus shows plainly. The walls of the 

esophagus are thick and transparent, and faintly marked with cross 

striations. In the newly hatched larva the striations are very difficult 

to see, but as the larva grows they gradually become more easily dis¬ 

cernible. The anterior part of the esophagus is set apart by a slight 

decrease in the diameter, and by a difference in the musculature, which 

is very difficult to observe at first but gradually becomes more evident. 

The total length of the esophagus increases from about 0.11 mm. to about 

0.15 mm. The length of the first part increases from about 17 jj to 

about 24 |i. 

The chyle intestine of the newly hatched larva is thickly dotted with 

refractile granules, which gradually increase in number until it is 

practically impossible to distinguish any of the intestinal structures. 

In these larvae there is a clear region at the anterior end of the 

intestine, but in it no cell divisions could be made out. Whether 

or not there are the tvro pairs of small cells in this region that 

are figured by Yokogawa (1922) for Nippostrongvius muris I am unable to 

say. In larvae that have been cleared by starvation in clean water the 

lumen of the intestine can be seen as a wavy line. Even in these spe¬ 

cimens it is impossible to distinguish the cellular units of the intestine. 
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The rectal canal shows as a hyaline line, that may expand somewhat 

near its anterior end# 1 could not distinguish any special cells, such 

as other authors have frequently observed, where it joins1 the chyle 

intestine* 

At the upper part of the constriction of the esophagus .the nerve 

ring can be clearly seen* In the newly hatched larvae no round cells 

can be found in this region, but as the larva grows these begin to appear, 

until just before the first molt they have practically obscux’ed the 

nerve ring. The distance of the nerve ring from the anterior end increases 

from about 60 jj to about 85/1* 

In the region of the esophageal bulb, in favorable specimens, a 

faint line can be seen that marks the position of the excretory pore* 

I was unable to distinguish any special cells in this region that might 

be connected with this system* 

The genital primordium can not be found in newly hatched larvae, 

but after the granules in the body cavity have been reduced by starvation 

it can be seen slightly posterior to the middle of the chyle intestine* 

At this time no division could be made out with certainty. It is a 

round or slightly oval structure about 4 y long, situated about 0.2 mm. 

from the anterior end. 

When first hatched the larva is rather sluggish, but in a short time 

it begins to feed. The movements due to this activity are kept up 

constantly for the duration of the first larval stage. 
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Some cultures were made in a liquid medix^and in them the develop¬ 

ment of the larvae could be followed satisfactorily* This type of medium 

was used, by Yokogawa (1922) for studying the early stages of Nippost- 

rongylus curis. He made the mediumby boiling one teaspoonful of normal 

feces of rats in 100 c.c. of water, and filtering the mixture. But 

the decoction thus obtained from the feces of toads is too concentrated 

for Oxvsomatium variabilis and must be diluted several times* 

By the fifth day most of the larvae cease to feed and many of them 

become very sluggish. About this time there is a general lengthening 
•I 

of the body, and the cuticula loosens for the first molt. This molt is 

seldom completed in liquid media, but if the ensheathed larvae are 

transferred to filter paper, they quickly shed the sheath, and appear 

at the surface in the normal manner. 

4 

The infective larva 

At the completion of the first molt the larvae are in the infective 

stage. During the process of molting their anatomy changes considerably. 

The infective stage is a slender cylindrical worm, attenuated at 

both ends. It is about 0.7 mm. long by 30 y wide, and lacks a sheath. 

The tail is 65 f/ long, conical, but very blunt. The tip is distinctly 

notched. 

The cuticula shows many cross striations that can be seen clearly 

under the oil immersion objective. The lateral bands are easily 

distinguishable, but the dorsal and ventral bands can not be seen. 
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The buccal capsule is somewhat reduced and in its place three lips 

are developed. These consist of the usually large dorsal lip and two 

smaller subventral lips. On each lip there are three small jprdminenees 

which seem to be developing papillae. Relatively the lips are much more 

prominent than in the adult. 

The esophagus is very slender, but it is still essentially rhab- 

ditiform. It is 0.2l. mm .long. The anterior portion or pharynx is no 

longer set off by a constriction, and it is consequently very difficult 

to distinguish. It seems to be about 23 JJ long. The lumen shows as a 

clear line in the anterior third of the esophagus, but practically dis¬ 

appears in the middle third and the anterior portion of the posterior third 

The enlargement of the lumen in the posterior bulb is now the shape of 

an inverted letter'iu 

The intestinal cells are arranged in two rows with 20 to 30 in a 
t 

row. The cellular contents are finely granular, except in the posterior 

region where the granules gradually disappear. In the same region the 

cell boundaries, which are very distinct for the major portion of the in¬ 

testine, become indefinite. The intestinal lumen is practically occltfded 

by the cells • The rectal portion of the intestine shows as a clear 

hyaline line or canal, but because of the character 6f the posterior 

portion of the chyle -intestine it is difficult to distinguish the point 

of division between the chyle intestine and the rectum. 

A number of elongate cells surround the constricted portion of the 

esophagus and make it very difficult to distinguish the nerve ring. It 

seems to be about 85 M from the anterior end. 



20 

The excretory pore shows distinctly in this stage, and the canal 

can be traced a short distance posteriorly* The pore is 130 u from 
the anterior end* 

The genital primordium can usually be found on the ventral side, 

slightly posterior to the middle of the intestine* The cells seem to be 

indented slightly to make room for it. It still appears to be unicellular 

though appreciably larger. It is now 25 p long and lies 0*48 mm. from 
the anterior end. 

The infective larvae are very active and behave somewhat like the 

infective larvae of hookworms. There arejhoweve^ ,some differences. The 

larvae of Oxysomatium frequently stand on the tips of their tails and 

wave their heads about, but if the anterior end does not touch some 

object they drop back on the substratum, and crawl a short distance be¬ 

fore standing up again. Due to this type of behavior they do not collect 

appreciably at the margins when reared on filter paper, but remain well 

distributed. There is, however, a fairly well-developed negative geo- 

tropism, and the high points will be somewhat more heavily populated 

than the low ones. When placed in water they respond with the charact¬ 

eristic lashing movements of infective stage larvae. 

The Parasitic stages 

A few experiments have been tried to determine the method of 

infection. Skin penetration has been tested by Goodey's (1923) 

technique with negative results. However, during the course of the 

experiment the larvae kept their heads directed downwards, and made 

movements that suggested attempts to pierce the skin. 
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On April 17 th, a toad was fastened on its back and water containing 

200 larvae placed upon the upturned belly* The water was allowed to 

dry before the toad was released. On April 28th it was examined, but 

no Oxysomatium could be found. 

On April 17th, two toads were each injected subcutaneously with 

200 infective larvae. A series of fecal examinations on these toads 

had been entirely negative. One toad was examined April 28th. Four 

immature parasites were found in the lungs and eleven in the intestine. 

The other toad was examined May l6th. Three Oxysomatium, not quite 

mature^were found in the rectum. 

On May 6th, four toads were each inoculated with 300 worms. Toads 

one and two received theirs by subcutaneous injections; toads three and 

four by mouth. 

Toads one and three were examined on May 10th and May 11 respect¬ 

ively. They were negative. 

Toads two and four were examined May 12th. A single immature 

Oxysomatium was found in the lungs of each. 

Two toads were inoculated with 50 larvae each by subcutaneous 

injection on May 13th. One was examined on May 15th and three larvae 

taken from the lungs. The other toad was examined May 17th and one 

larva was taken from the lungs. 

One toad was given fifty infective stage larvae by mouth on May 13th. 

It was examined May l6th and found to be negative. 
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These experiments are largely inconclusive, and few definite state¬ 

ments concerning the method of infection or the parasitic stages can be 

made. Although my experiments to obtain skin penetration were negative I 

do not consider them conclusive. 

While the percentage of infection is low it appears certain that 

direct development, without the intervention of an intermediate host, 

can occur. In this connection it may be permissible to call attention 

to Ransom's (1920) experiments with Ascaris in pigs. In these exper¬ 

iments pigs were fed with thousands of ripe ova, but they developed 

only light infections or none at all. 

Soon after infection the larvae appear in the lungs. By the fourth 

i 

day they have nearly doubled their size, and the esophagus is of the shape 

typical for the adults of the genus. The granules in the intestinal 

a 
cells have increased until they obscure the nuclei and the boundaries 

of the cells. From the appearance of the intestine it seems likely that 

the time for the second molt is about four or five days after infection. 

The genital primordium has become larger and has divided. It is. at this ' 

time 45 p long^ and the larger anterior portion is 25 p long. 
The larvae leave the lungs, probably about the tenth or eleventh 

day after infection, and then appear in the intestine. Since a toad 

inoculated on April 17th had worms which were not quite mature on 

May l6th, it appears that development to maturity is slow. 
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Fig. 5 

A large papilla as seen 

under the oil immersion 

objective. 

Fig. 6 

Enlarged drawing of the cuticula 

of the parasite shown in fig. 4 

Fig. 7 

A newly hatched larva* 

Fig. 8 

An infective stage larva 
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A Description of a Trichopterous Larva Belonging 

to the Genus Rhyacophila. 

During the spring and summer of 1928 I attempted to v/ork out the 

life histories of some of the many caddis flies that abound in the 

streams in the region of Ithaca, N. Y. My inexperience delayed the 

v/ork and removal to a new locality made it necessary to discontinue it 

before much had been accomplished* 

A single male emerged from the aquarium on Aug. 11. It v/as 

identified for me as an undescribed species of Rhyacophila by Dr. Cor¬ 

nelius Betten, to whom I am greatly indebted for this service. In his 

opinion the material is quite inadequate for description of the species 

so none has been attempted. I am also greatly indebted to Prof. P. W. 

Claasson}under whose direction this work was undertaken. 

Historical* The first North American larva of this genus, jl. torva 

was described by Vorhies (1909). This species and one other;JR. fuscula, 

were described by Lloyd (l92l). The larva described below was mentioned 

by Miss Noyes (1914) as a "Polycentropus? species". She gives an ex¬ 

cellent figure, and description of the larval case or net, but her 

description of the larva, while accurate^is incomplete. 

Larval Habitat: The larvae were commonly found on the underside 

of stones along the shores of Cayuga Lake, and in the fast flowing 

streams of the vicinity. In the streams the larvae avoid the force of 
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the current and are to be found in the shelter of boulders, where the 

water is comparatively quite. 

Larval Habitst The larvae spend the greater part of their time 

motionlessly awaiting food within their cases. When a disturbance noti¬ 

fies a larva of the approach of some food animal, it runs rapidly out of 

a. 
the case, pauses a short distance from the prey, then closes withArush. 

The prey is seized in the mandibles and dragged into the case, to b.e 

devoured promptly. 

Larval Foods Miss Noyes (1914) mentions finding the remains of 

*y\ 
mayfly rmaiads and chironomid larvae in the stomach contents. Under ob¬ 

servation, I found that the larvae were also cannabalistic, readily 

attacking and devouring their own kind, but under no condition could 

they be induced to take food of a vegetable nature. 

Prepupal habitss Just before pupating the larvae leave their 

cases and build a case of another type in the same habitat. 

Period of emergings The single adult emerged August 11. However^ 

pupal cases were observed from mid-July until late August on the rocks 

in the Fall Creek. As the pupal period is about two weeks the adults 

are probably on the wing during the latter half of the summer at least. 

Description* The length is 19 mm. The ground color of the head 

is a light straw yellow. It is thickly covered with brown spots, except 

near the eyes and on some parts of the ventral surface. The labrum is 

but weakly chitinized. The mandibles are powerful and are armed with 

long strong teeth. 
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The pronotum is of the same ground color as the head* The spots, 

however, are relatively fewer, being confined to the lateral portions 

of the pronotal shield* ^’he proepisternum bears a strong, forward 

projecting spine. In contrast to the Rhyacophila larvae described by 

Lloyd (l92l) the meso- and metaepisterna lack this spine* The sutures 

of the episterna and epimera ar9 marked with black. The legs are 

straw yellow; a shade lighter than the head and pronotum. As described 

by Miss Noyes (1914) the meso- and metathorax are a "pinkish lavender”. 

However she* neglected to mention the white lines, one on each side, on 

the dorso-laceral aspect. There are also on the dorsum a variable 

number of white spots and dashes. 

The abdomen is the same color as the meso- and metathorax and bears 

very similar white markings on bhe dorsal surface. In alcoholic spe¬ 

cimens it is impossible to distinguish a chitinous shield on the ninth 

abdominal tergite, but in specimens that have been cleared in potassium 

hydroxide, a distinct thickening of the body wall can be seen on the 

ninth tergite. This doubtlessly represents a vestigial chitinous shield. 

Gills, spacing humps, and lateral fringe are entirely lacking. 

The anal prolegs are weak but very flexible. Each consists of 

two freely movable segments. The second segment bears a number of long 

setae which may be of use to the larva as organs of<touch. The drag- 

hooks are long^ slender^ and sharply bent at a point slightly beyond the 

middle. They are simpler even than those of other Rhacophila larva. They 

are without a tooth of any kind, but they bear a few setae near the base. 
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Larval case* This has been so well described by Miss Noyes (1914) 

that I can add nothing of value. As she has statedjit is really a 

very fragile net, and it probably was this character of the case that 

caused her to list this larva as a "Polycentropus sp.w. It is^however^ 

a Rhyacophila. 

Pupal Case. The pupal case is of quite a different structural 

plan from the larval case. It is found in the same situation, firmly 

fastened to the lower side of stones. It is oval in outline and barely 

long enough to accomodate a slightly contracted larva. The walls are 

formed of a barricade of pebbles fastened together with silk. Y/ithin 

is 
this outer case, a tough transparent cocoon'1 spun, within which the 

transformation to the pupa takes place. 
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