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ON THE INSECTS .MORE PARTICULARLY ASSOCIATED 
WITH SARRACENIA VARIOLARIS (Spotted Trumpet-Leaf.)* 

BY CHAS. V. RILEY, ST. LOUIS, MO. 

The insect-catching powers of those curious plants, the Fly-traps 

({Dionea), the Sun-dews (Drosera) and the Trumpet-leaves (Sarracenia) 

have always attracted the attention of the curious, but renewed interest 

has been awakened in them by virtue of the interesting experiments and 

Observations on their structure, habit and function, that have lately been 

recorded, and especially by the summing up of these observations in some 

charming papers by Prof. Asa Gray, which recently appeared in Zhe 

Nation and The New York Tribune, under the title of ‘“ Insectivorous 

Plants.” 

Through the courtesy of Dr. J. H. Mellichamp, of Bluffton, and of 

HH. W. Ravenel, of Aiken, S. C., who have sent me abundant material, I 

am able to submit the following notes of an entomological bearing, on 

the Spotted Trumpet-leaf (Sarracenia variolaris), which must henceforth 

rank with the plants of the other genera mentioned as a consummate 

ansect catcher and devourer. 

The leaf of Sarracenia is, briefly, a trumpet-shaped tube, with an 

arched lid, covering, more or less completely, the mouth. The inner 

surface, from the mouth to about midway down the funnel, is covered 

with a compact, decurved pubescence, which is perfectly smooth and 

velvety to the touch, especially as the finger passes downward. From 

midway it is beset with retrorse bristles, which gradually increase in size 

till within a short distance of the bottom, where they suddenly cease, and 

the surface is smooth. There are also similar bristles under the lid. 

Running up the front of the trumpet is a broad wing with a hardened or 

ventral side border, parting at the top and extending around the rim. 

Along this border, as Dr. Mellichamp discovered, but especially for a 

short distance inside the mouth, and less conspicuously inside the lid, 

there exude drops of a sweetened, viscid fluid, which, as the leaf matures, 

ds replaced by a white, papery, tasteless, or but slightly sweetened sedi- 

ment or efflorescence ; while at the smooth bottom of the pitcher is 

secreted a limpid fluid possessing toxic or inebriating qualities. 

* Read before the American Assuciation for the Advancement of Science, at 

the late meeting at Hartford. 
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The sects which meet their death in this fluid are numerous and of 

all orders. Ants are the principal victims, and the acidulous properties 

which their decomposing bodies give to the liquid doubtless render it all 

the more potent as a solvent. Scarcely any other Hymenoptera are found 

in the rotting mass, and it is an interesting fact that Dr. Mellichamp.- 

never found the little nectar-loving bee or other Mellifera about the 

plants. On one occasion only have I found in the pitcher the recogniz- 

able remains of a Svombus, and on one occasion only has he found the 

honey-bee captured. Species belonging to all the other orders are 

captured, and among the larger species that I have most commonly met 

with, which, from the toughness of their chitinous integument, resist 

disorganization and remain recognizable, may be mentioned Asaphes 

memnonius and Luryomia melancholica among Coleoptera, Pcntatoma 

lugens and Orsilochus variabilis, var. complicatus among Heteroptera ; while 

katydids, locusts, crickets, cockroaches, flies, moths, and even butterflies, 

and some Arachidna and Myriapoda, in a more or less irrecognizable 

condition, frequently help to swell the unsavory mass. 

But while these insects are decoyed and macerated in order, as we 

may naturally infer, to help support the destroyer, there are, nevertheless, 

two species which are proof against its siren influences and which, in 

turn, oblige it either directly or indirectly to support them. 

The first is Xauthoptera semicrocea Guen., a little glossy moth, which 

may be popularly called the Sarracenia moth. It is strikingly marked 

Fig. 25. with gray-black and straw-yellow, the colors 

being sharply separated across the shoulders. 

and the middle of the front wings. This. 

little moth walks with perfect impunity over 

the inner surface of the pitcher, which proves. 

so treacherous to so many other insects. It 

is frequently found in pairs within the 

pitchers soon after these open, in the early 

part of the season or about the end of 

April. The female lays her eggs singly, near 

See Beans Coagiavantai thie the mouth of the pitcher, and the young 

enlarged, the natural size indicated at larva, from the moment of hatching, spins 

PARDO hati emeretttieuar for itself a carpet of silk, and very soon 
Wb eed ee locas up the mouth by drawing the rims. 

together and covering them with a delicate, gossamer-like web, which 

effectually debars all small outside intruders. It then frets the leaf 
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within, commencing under the hood and feeding dcwnward on the cellular 

tissue, leaving only the epidermis. _As it proceeds, the lower part of the 

pitcher above the putrescent insect collection becomes packed with 
ochreous excrementitious droppings, and by the time the worm has 

attained its full size the pitcher above these droppings generally collapses. 

This worm, when full grown, is beautifully banded transversely with 

white and purple or lake red. which Dr. Mellichamp poetically likens in 

brightness to the Tyrian dye. It is furthermore characterized by rows of 

tubercles, which are especially prominent on the four larger legless joints. 

It is a half looper, having but six prolegs, and keeps up, in travelling, a 

constant, restless, wavering motion of the head and thoracic joints, 

recalling paralysis agitans. The chrysalis is formed in a very slight 

cocoon, usually just above or within the packed excrement. The species, 

kindly determined by Mr. A. R. Grote, was many years ago figured by 

Abbot, who found it feeding on Sarracenia variolaris, in Georgia. Guenée’s 

descriptions were made from these figures, for which reason I have made 

some descriptive notes from the living material.* The species feeds alike 

on S. variolaris and S. flava, and there are at least two broods each 

year, the first brood of larve being found during the early part of May, 

the second toward the end of June, and disappearing with the dying of 

the leaves. 

The second species is a still more invariable living accompaniment of 

both kinds of Sarracenia mentioned. By the time the whitish efflorescence 

shows around the mouth of the We 20 

pitcher, the moist and macerated 

insect remains at the bottom will be 

found to almost invariably contain 

a single whitish, legless grub or 

“gentle,” about as large round as 

a goosequill, tapering to the retrac- 

Mie. head. which, .is,iornished. math, |. 9): ideale ‘scnmitientd elas: eae 
two curved, black, sharp hooks, c, fly, the hair lines showing average natural 

lengths ; d,enlarged head and first joint of larva, 

truncated and concave at the pos- showing curved hooks, lower lip (g), and pro- 

thoracic spiracle ; e, end of body of same, show- 
terior end of the body. ing stigmata (7) and prolegs and vent ; /), tarsal 

claws of fly with protecting pads ; 7, antenna of 
same. All enlarged. 

This worm riots in the putrid insect remains, and when fed upon them 

to repletion, bores through the leaf just above the petiole and burrows 

* These will be found in the Transactions of the St. Louis Academy of Science. 
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into the ground. Here it contracts to the pupa state, and in a few days 

issues as a large two-winged fly, which I have described (vc. cit.) as 

Sarcophaga sarracenie—the Sarracenia Flesh-fly. 

The immense prolificacy of the flesh-flies, and the fact that the young 

are hatched in the ovaries of the parent before they are deposited by her 

on tainted meat and other decomposing or strong-smelling substances, 

have long been known to entomologists, as has also the rapid develop- 

ment of the species. The viviparous habit among the Muscide is far 

more common than is generally supposed, and I have even known it to 

occur with the common house-fly, which normally lays eggs. _It is also 

possessed by some (stridae, as I have shown in treating of @strus ovis, 

the Sheep Bot-fly,* 

But the propensity of the larve for killing one another, and their 

ability to adapt themselves to different conditions of food supply are not 

sufficiently appreciated. I have long since known, from extensive rearing 

of parasitic Tachinide, that when, as is often the case, a half dozen or 

more eggs are fastened to some caterpillar victim only large enough to 

nourish one to maturity, that they all hatch and commence upon their 

common prey, but that the weaker eventually succumb to the strongest 

and oldest one, which finds the juices of his less fortunate brethren as 

much to his taste as those of the victimized caterpillar. Or, again, that 

where the food supply is limited in quantity, as it often is and must be 

with insects whose larvee are parasitic or sarcophagus, such larvae have a 

far greater power of adapting themselves to the conditions in which they 

find themselves placed, than have herbivorous species under like circum- 

stances. 

30th these characteristics are strongly illustrated in Sarcophaga 

sarraceniue, Several larvae, and often upward of a dozen, are generally 

dropped by the parent fly within the pitcher ; yet a fratricidal warfare is 

waged until usually but one matures, even where there appears macerated 

food enough for several. And if the Xanthoptera larva closes up the 

mouth of the pitcher ere a sufficient supply of insects have been captured 

to properly nourish it, this Sarcophaga larva will nevertheless undergo its 

transformations, though it sometimes has not strength enough to bore its 

way out, and the diminutive fly escapes from the puparium, only to find 

itself a prisoner unless deliverance comes in the rupture or perforation of 

the pitcher by the moth larva or by other means. This rupturing of the 

* Ist Mo., Ent. Rep., p. 165. 
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pitcher does not unfrequently take place, for Dr. Mellichamp writes under 

-date of June 27, as follows: ‘‘ Most old leaves now examined—I might 

almost say all-—instead of being bored, seem ripped or torn, as if by 

violence, apparently from without. You see occasionally shreds of the 

leaf hanging. Surely the legless larva of Sarcophaga cannot do this ! 

What then—toads, or frogs, or crawfish abounding in these moist, pine. 

lands? or rather is not the fat maggot the occasion of the visits of the 

quail, which lately I have observed here ?” ; 

These two insects are the only species of any size that can invade the 

-death-dealing trap with impunity while the leaf is in full vigor, and the 

only other species which seem at home in the leaf are a minute pale mite 

belonging apparently to HYolothyrus in the Gamaside, and which may 

quite commonly be found crawling within the pitcher; and a small Lepi- 

-dopterous leaf-miner, which I have not succeeded in rearing. There 

must, however, be a fifth species, which effectually braves the dangers of 

the bottom of the pit, for the pupa of Sarcophaga is sometimes crowded 

with a little Chalcid parasite, the parent of which must have sought her 

victim while it was rioting there as larva. 

No other insect, so far as we now know, can crawl up the slippery 

belt, but tumble into the tube and there meet their death. 

Certain questions very naturally present themselves here: First, 

What gives the flesh-fly more secure foothold on the slippery pubescence 

than the common house-fly exhibits? Second, What enables the larva 

of the flesh-fly to withstand the solvent property of the fluid which 

destroys so many other insects? ‘Third, What gives the Sarracenia moth 

and its larva similar security? I can only offer, in answer, the following 

suggestions: ‘The last joint of the tarsus of the common house-fly has 

two movable, sharp-pointed claws, and a pair of pads or “ pulvill.” These 

pads were formerly supposed to operate as suckers, and all sorts of 

sensational accounts of this wonderful sucker have been given by popular 

writers, who forgot that there are any number of minute insects having no 

“such tarsal apparatus, which are equally indifferent to the laws of gravita- 

tion so far as walking on smooth, upright surfaces, or on the ceiling, is 

concerned. In reality, these pads are thickly beset on the lower surface 

with short hairs, most of which terminate in a minute expansion kept 

continually moist by an exuding fluid—a sort of perspiration. ‘Take the 

soft human hand, moistened by perspiration or other means, and draw it, 

with slight pressure, first over a piece of glass or other highly-polished 

surface, and then over something that has a rougher surface, such as a 



212 THE CANADIAN ENTOMOLOGIST 

planed board, a papered wall, or a velvety fabric, and you will experience: 

much greater adhesion to the smoother objects, and may understand the 

important part which these moist pads play in the locomotion of the fly. 

They also act, in part, like the cushions of a cat’s paw in protecting and 

preventing abrasion of the claws, which are very useful on the rougher 

surfaces, where the pads are less serviceable. 

Now, compared with AZusca domestica, the claws of Sarcophaga sarra- 

cenié are much the longest and strongest, and the pads much the largest, 

presenting three or four times the surface. These differences are, I think, 

sufficient to explain the fact that while the common fly walks with 

slippery and unsteady gait on the smooth pubescence (the retrorse nature 

of this pubescence sufficiently explaining the downward tendency of the 

movement), its sarcophagus congener manages to get a more secure 

footing ; for not only does the latter present a larger adhesive surface, but 

the longer claws are more likely to reach beyond the pubescence and the 

bristles, and fasten to the cellular tissue of the leaf beyond. Moreover, 

Sarcophaga is more thickly beset with stiff, spinous bristles than Musca, 

and Dr. Mellichamp says that when disturbed it buzzes violently about, 

just as if an animated sheep-bur had fallen into the tube—not apt to go 

down, because it will hitch and stick, and finaily, by main force, it 

generally emerges, but once in a while also succumbs. 

In answer to the second question I can only say that there is nothing 

exceptional in the power of the larva to withstand the solvent quality of 

the fluid ; it is, on the contrary, in accordance with the facts known of 

many species of Muscide and (stride, some of which, like the well-known 

horse bot, revel in a bath of chyme, while others. are at easé in the 

intestinal heat of other warm-blooded animals. It is also well known that 

they will often live for hours in strong liquids, such as alcohol and tur- 

pentine. 

In answer to the third question, the meth is doubtless assisted in 

walking within the tube by the spines and spurs on the legs, which it, in 

common with most other moths, possesses—the tarsi in Xanthoptera 

being armed with spines, and the spurs being quite long, and in se/mécrocea 

usually shod at tip with a corneous point. Its larva overcomes the 

treacherous surface by either carpeting it with silk or destroying it. 

CONCLUSION. 

To one accustomed to seek the why and wherefore of things, the 

inquiry very naturally arises as to whether Xanthoptera and Sarcophaga 
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play any necessary or important role in the economy of Sarracenia. 

Speaking of the Sarcophaga larva, Mr. Ravenel asks, ‘‘ May he not do 

some service to Sarracenia as Pronuba does to Yucca?” And if so, may 

not all this structure for the destruction of insects be primarily for his 

benefit? Can he be merely an intruder, sharing the store of provision 
which the plant, by ingenious contrivance, has secured for itself, or is hea 

welcome inmate and profitable tenant?  Self-fertilization does not take 

place in Sarracenia, and the possibility that the bristly flesh-fly aids in the 

important act of pollination, lends interest to the facts. No one has 

witnessed with greater pleasure than myself the impulse which Darwin 

has of late years given to such inquiries ; but we should be cautious lest 

the speculative spirit impair our judgments or ability to read the simple 

lesson of the facts. My own conclusions summed up are : 

First: There is no reason to doubt, but every reason to believe, since 

the observations of Dr. Mellichamp, that Sarracenia is a truly insectivorous 

plant, and that by its secretions and structure it is eminently fitted to 

capture its prey. 

Second: ‘That those insects most easily digested (if I may use the 

term), and most useful to the plant, are principally ants and small flies, 

which are lured to their graves by the honeyed path, and that most of the 

larger insects, which are not attracted by sweets, get in by accident and 

fall victims to the peculiar mechanical structure of the leaf. 

Third: hat the only benefit to the plant is from the liquid manure 

resulting from the putrescent captured insects. 

[Mr. Ravenel, in making a transverse section near the base of the 

young leaf, noticed large tubular cells passing down through the petiole 

into the root, and much of the liquid manure ile possibly pass through 

these into the root stalk. ] 

Fourth: That Sarcophaga is a mere intruder, the larva sponging on 

and sharing the food obtained by the plant, and the fly attracted thither 

by the strong odor, as it is to all putrescent animal matter or to other 
plants, like Stapelia variegata, which give forth a similar odor. There is 

nothing to prove that it has anything to do with pollination, and the only 

insect that Dr. Mellichamp has observed about the flowers with any 

frequency, isa Cetonid beetle—the Euryomia melancholica, which, with 

other species of its genus, is commonly found on many different flowers. 

Fifth: That Xanthoptera has no other connection with the plant than 

that of a destroyer, though its greatest injury is done after the leaf has 

rf 
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performed its most important functions. Almost every plant has its. 

peculiar insect enemy, and Sarracenia, with all its‘dangers to insect life 
generally, is no exception to the rule. 

Szxth: That neither the moth nor the fly have any structure peculiar 
to them that enables them to brave the dangers of the plant, beyond. 

what many other allied species possess. 

PRELIMINARY CATALOGUE OF THE NOCTUIDZ# OF 

CALIFORNIA. 

Partglf 

BY AUG. R. GROTE, 

Curator of Articulata, Buffalo Soc. of Natural Sciences. 

To. Asgrotis Cochranii Riley. (See ante p. 155). 

‘The specimens are hardly to be distinguished from Eastern material ;. 

they are perhaps a little larger, and of a little different tone of color. My 

determination of this species as Zycarum H.-S., based on a figure, is. 

probably incorrect. It seems possible that Harris has described A. 

Cochranii under the name messoria, which should then be retained. More 

material of A. fuscigerus (ante No. 15) shows that this is a good but 

variable species, both in size and color. There is always a uniformity in 

the disposition of the ground tint over the primaries above, and usually 

the broad inner lunulations of the t. p. line and the median shade are 

characteristic. | Some specimens have the hind wings of a pale yellowish 

testaceous, with double subterminal shade lines visible. 

19. Dianthoecia niveiguttata (Grote). (Ante p. 156.) 

In my 2 specimen the ovipositor is apparently broken off. 

28. Agrotis alternata Grote. 

Mendocino, Mr. Behrens, June. Nos. 4 and 164. The California 

specimens vary in distinctness of the markings on the forewings as well 

as in the general color. One has the primaries entirely plain and uni- 

colorus. I do not think there are grounds for suspecting a different 

species. 
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