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Blological liotes on

chsuliagnatnus penna?lvanieus DeGeeor
- (Coleoptera, Cantharidae)
Historical Aeoaunt
This Insect was described by cqu DeCeer in 1768 in
Volume IV of his "Memoires pour servir s l'histoire des
insects™ on page 78, The original desuripﬁion 4is herewith
reproduceds
"r4léphore exotluue
Té1léphore & corcelet 7 stus jaunes roussatres,

aves une tache noire allongée sur chaque etyi,

& antennes % pattes noires,

Telephorus (pennsylvanicus) thorace elytrisque

rufoflavis, macula oblong nigra in singulo elytro,

antennis pedibusque nigris,

"M, Acrelius m'a envoyé ce Téléphore de Pensylvanie,
ot 11 se trouve dans ltherbe, mals singulierement sur les roses,
Tl est de la méme grandure " a peu prés de la mome figure que
nos Teléphores les piua communs, ayant la longueur de six &
la largeur de deux lignes,

"la téte, les antennes ~ les pattes, aimsl que le
dessous de la poitrine, sont de couleur noire., Te corcelet %
les 6tuls sont d'un jaune couleur dlocre roussidtrej sur le
millieu du premier 1l y a une tache noire, " chaque etul a vers
le derriere une grande tache ovale‘égalemént noire, qui en
occupe la moltié de le longueur & presque toute la lorgeur, ne

leissant aux cdtés qu'une ligne fine jaune, & ces taches le font



trésblen reconnoltre, Dans la femelle le ventre est noire
en dessous, mais chaque anneau est bordé de jaune obscur,
au lieu que celul du male est jaune comme les Btuls, aveo
quelques lignes transvarsales noires ©: su derriere on voit
une pléce 6levés allongée noire, £ laquelle se trouvent les
parties du fexe. |
éﬁ porte la t8te balssee, Les antennes, qui

sont filiformes = d_aﬂgroaseur égale&, sont tr&s-llonguas &
quelquercis plus que tout lo corps. La plagque du corcelet
est presque quarrée, mals son bord antérieur est arrondi &
ceux des cbtés sont reloves,."

"It 18 not until one hundred years later, in 1868, that
Be Do Walsh writing in "The American Entomllogist" gave & few
notes on the habits of the larvea of this Insect as feoding
on plum eurculio larvae., He states further, "but for the
beneficient operations of these little creatures thore ean
be but little doubt that not a single bushel of peaches would
~have been grown in Fgypt for the last five years", The adults
were obsorved to be pollen feocders on goldan-rod, thistle,
ete., Excellent drawings of the adult and lorvae by C. V.

Riley were elso presented here.

In 1869 C+ V. iley recorded the inseot as being very

abundant in Missouri, the 1: rvae being particularly beneficial

as they fed on the larvae of the apple eurculio, He Go



Hubbard in Florida, in 1880, made a few notes on the larvae.
He discovered they would eat crushed aphlids and Phora aletiaqg

In Alabama, in the same year, E. A, Schwars writing in "The
American Fntomliloglst"™ observed meny of the larvae of this
insect on the fences, dead from a fungus. In 1888 the larvae
were found to be ferocious in their attacks on the cotton worm
chrysalida, Je Ae Lintner renorts on the beneficial qualities
of these lorvae in his "Fourth Repért on the Injuries and
Other Insects" of the State of llew York in 1888,
Scome interesting notes by il. A. Morgan, in 1891, from

the Louisiana ’gricultural Txperiment Utation Dulletln, state
"they pursue the sugar cane borer as woll as lying in wait."
It is‘estimated that the larvee diminished the borers very
considerably. In 1893 J, A. Lintner in his "Ninth Heport on

the Injurious and Other Insects" of the 3tate of New York
records one instance whore the adults of this insect were
injurious to the grape blassbms in Bird's Nest, v1rginia.
“He also noted that the larvee are very predeceous and have
been found feeding on the larvae of the codling moth, larvae
of the plum curculio and on the cottom worm, V., V. Read in
1909 records the boneficisl work of this larva in its habit
of searching out the codling moth larvee in Georgla.

e 8o Blatchley in 1910 notes Chaullognathus pennsylvanicus
a8 being abundant in Indiana from June 30 to September 30,
Re I, 8Smith in 1911 notes that the pickle worm is a favorite
food of this lerva, He caught some of the velvety dark brown



or black larvae in 1909 an& reared them through to maturlity
in 1910. They weie obsarveé to be the moat predaceous enemy
of the plekle worm in North Carolina. rhilllps, Underhill,
and Poos, in 1921, record that this larva 1s a predaceous
enemy}of the larger corn stalkeborer in Virginia,

Richard Lelber, in 1926, notes thet the adult was & post
to the flowers:; daisies, phlox, coreopls, roses and 1ilies, in
June and July.4

Te Fo Winburn and Re. He Painter have the following to say
about Chaullognathus panﬁsylvanicuaz. "remales of Chauliognathus

pennsylvanicus collocted in the fleld were placed individually

in salve boxes about one«half full of dirt and fod syrup. 1In

several casos egg masses of from 150 to 200 eggs, which hatched

in about ten days, werc securcd. Unsuccessful attempts were

made to feed ﬁhﬂa@ small larvae and on the second day they

burrowed zﬁto the ground and formed a cell in which they roe-

mginad. The hot dry weather during July killed all of them

and durlng the last of August more were secured, They scted

in a simllar manner and remained over the winter in their cqlls.“
It will be noted in the above review of the literature

of this insect that only twice has tba adult been reported

88 a pest, and that to flowers. In all cases, wherever noted,

the larvee were beneficial in that they were predaceous,

preying én suchvinseets as tho plum curculic larvae, sugaie.

cane borer, codling meth larvae, plickle worm and cotton worm

chryaalida* A8 the major pert of tho 1ife history of this



insect was unknown the writor attempted to work it out in
detail as is horewith gilven, |

Technic of learing

The cages used for mating and egpe-laying were of two
types, The first type consisted of a box eighteen inches
long, twelve inches wise, and six inches deep, over which
was placed a wire screen top, tent-like in shape, just the
two endsﬁ and one side being covered by the sereen. In the
othor side was fitted a glass in euéh a way as to be easily
moved to fa'ciut;ate the work of examining the beotles and
ogg mamea; The second type conslsted of s flower pot, ten
centimeters in diameter and sn uvrdinary-damp chimney with
a flece of ahéesa cloth over thé"tcp, held in‘ place by a
rubber band,

The egg containers were petri dishes 'elevan centimeters
across }the top and one and one«half centimeters deep, in whieh
there was placed twa thicknesses of filter papers The larval
containers were of five types. Plrst, petri dishes of the seme
type as the egg containers; second, watch gla:ses with two
thicknesses of filter paperj third, watch glasses without eny
rilt;er paper; fourth, open glass tubes three centimeters in

dismeter and ten centimeters in length, with five oentik

of plaster of parls in the bottomy fifth, ordinary flower pots
similar to those used in the second type of eggelaylng cages.

Petri dishes were used for covers,



The best type of egg-laying ocage was the watch plan proe
vided with filter peper, It allowed for mimite examinat lon
and more extensive dlvision of pairs witﬁ less expense, They
were consliderably smaller and more compact, taking up less
spaceé and were more casily é.ttenﬁad.., The egg contalners dogse
oribed above proved very satisfactory. A amall emount of
fresh hume soil was placed in the center of the petri dish
before the egus were transferred; thus, alded by two thiocks
nesses 3’01‘ filter peper, the moisture anplied to the contalner
to insure a sufficlently moist atmaaphére did not evaporate so
readlly. The larval containers were of shout equsl valne
excéph for outslide contalners, in which case the fifth one
gave the greatest satisfaction in most respects, |

A pipette and camel's hair brush are veory useful additions.
to the apparatus just deseribed. The former is for applying
the water, which they need in gmatex? amounts than the average
larvae at all times, and the latter is for making the egg and
larval transfers,. |

Life liistory
Description of Adult ,

Elongate, slender, lHead and mr parts black; thorsx
yellow with a broad black spot on basal half} elytra y;énow'/ with
an oblong-oval blackish spot on apleal third, this sometimes.
prolonged to cover twosthirds or more of the surface; ventral
segments mrgiﬁad behind with yellow, Thorax with margin rather
widely flattened and reflexed, Male plate vory large, nearly
twice as long as the rest of the abdomen, oval in outline, convex,

and thickly covered with setse, remale ultimete ventral sege



ment truncate and deeply inclsed, one and one-half times the
length of the penultimete segmenty ovipositor promiaent and
readlly seen with the ald of a hand lense, Ilength 9«12 mm,
Distribution

The otcurance of this insect in the United States 1s over
a wide range, The first specimens taken for determinction were
from “emmsylvania, liowever, the bulkr of 11£arature has been
collected from Tllinois, Indians and Missouri, while the ine
sect is known to oscur throughout prasticelly all the states
east of the Roeky Hountains, 8o far the wrlter has not been
able to find eny specimens of thils species lin the extreme
southemn part of Texas,v They are found in all of the Southern
States and in the northern part of Texes, This family 1s
represented in our feuna by ten genera and two hundred and.
twenty-five specles,
Feeding Habits

“hile all beetles have chewlng mouth parts the bectles of
this germs are remarkable for having an extensible, fleshy
i’!.lamanb at tached to each maxilla. Thess filaments are probably
used in collecting pollen and nectar from flowers, It has been
observed by the writer and others that the adults are pollen
énd noctar feeders, The gdﬁlﬁ flies or crawls from one flower
to another feeding on the nectar or pollen of each individual
i’lower. On belng distrubed the insect loosens its hold and
falls to a lower level or more often to the ground, The sdult

secms to prefer certain species of flowers such as the yallaw



and w.ite sweet clovers and goldenerod in Dougles County,
Rensas; however, they were found feeding on the flowers of
thistles, daisles, alfalfa, und many other kinds of ﬁild or
cultivated flowers; |

lumber of Broods - .

The writer observed (Douglas County, Fensas) two distinct
broods of chauliognathns penngglvanigus;one appsaring from the

mlddle of June to the fore part of July, and the other appeare
iﬁg‘fram the middle of Sevotember ﬁe the first week in Oectober,
The former has been desigmated as the June brood and the
latter as the September brood, While both broods feed on all
types of flawarq the June brood was in greatest abundance on
sweet clover and thsyaaptember brood was most mumerous on
galdenwreﬁg‘ Approximately two hundred adults of the June brood
were caged end the larvee from thelr eggs reared through to the
first week in~Saptambar. Theilarvae at this time were a velvety
black in color, with distinct dorsal markings, and were very
agtive.
LONGEVI?Y

The longevity of the mdults has not been accurately deterw
mined, However, the females lived from two days to a week longer
in the cages than did the males, |

The work of definitely compiling the data necessary for a
complete life history of this insect was begun on Sept. 22, 1930,
At this time the goldemn~rod flowers were literally covered with

the adults, They were gathered in quert fruit Jars and taken



into the laboratory, The mating and eggelaying cages were
then filled with fresh hums soll and a few golden~rod stems,
Both types of cages were used, Fresh stéms of geldensrod were
added each day and the ground moistened, A duplication of fleld
- conditions was attempted at all times, The last appearsnce of
the adults in this vicinity was Uctober 13, There had been &
graduel decrease from the first of Uctober up to the final
disappearence, Throughout the season they were in groatest
abundance on the warm éunny days and less in evidence on the
cool ¢loudy deys, In fact the temperature had a ﬁeeidod effoct
on both the adults and the larvae as regards their activity.

During the year 1930 thore was an abundance of adults
| during the June and September periods, Ilowever, the same
periods for the year 1931 showed them to be less numerous,
Oviposition

On Sept. 22nd many of the adults were observed to be
copulating but it was two days later before the writer noticed
a female in the amct of ovipositing. ‘She pushed the tip of her
abdomen down about five millimaterayinta the loose mums soll,
preferably under the fallen leaves or flowers of goldenerod
and deposited a mass of white eg;s, The males dled from two
to three days aftervcepulatien but the femsles lived from two
to seven days aftorward, At no time did the fomale oviposit
more than once, as ahﬁckad by several individusl cages with

~ but a single pair in each,

The eggs were pearl white in colorj the everage length



beling three«fourths of a miliimetar and the average width
being oneshalf of s millimeter, the general shape being oval,
The eggs were d;paaitsd in me.85es varying from sixty«four to
one hundred twentyefour, an average of ten masses glving a
count of ninety-four, These egg masses were transferred to
the egg containers as deseribed asbove. The eggs were held
together by a sticky substance, Sufficient moisture was
#upplied at all times so the egpgs would not dry out., In
from twelve to thirteen days the eggs were quite yellowish
" in appearance and on the fourteenth day tine white alligatore
like larvae emerged, ¥rom notes taken on the Jhn@ brood the
egg stage was exactly eleven days, Not ell the egus hatched
at the‘same time, the perlod usually extonding over twentye
four hours, In some of the masses only a small percentage of
. .the eggs hatehed but that was the exeeption rather than the
mle, ' |
Iarvee

The first instar larvee were delicately white and alligge
tor-shaped In appearance, The length was one and thirteenw
alxteenths of a millimeterj width at the widest portion of the
‘body, which was the prothorox, was sixesixteenths of a millie
meter, the head being fouresixteenths of a millimeter wide and |
the last segment of the ambdomen twoesixteenths of a millimeter
- silde. The following daaeriptisn is glven for the rest of the
instars, lead shining rufous, with two black patches behind,

transversely arranged, labrum retractile, dark colored, horny



and deeply emarginate with a central tooth, maxillary palpl
foar-jointed; labial palpd twoe~jolnted, antemmae three-jointed,
the last joint very smesllj body rather flattened, of an opaque
velvety brown color above, with a somewhat darker subdorsal 1ine
which 1s widened on thé three thoracic segmente; a very dise-
tinet lateral spiracle to every segment of the body except the
enal one, making sltogether eleven palrs of spiracles. Body
beneath very pale brown, the dividing line between tho darker
and the paler shade of brown upon ech segment being a semie
sircular curve, with its concavity upwardsjy a moderete anal
proleg.
Hibernation

When all the eggs of one mass were hatched the larvae were
tranaferred, by means of the camel's hair dbrush, to the five
types of larval containers which wers now supplied with a small
amount of fresh lmmms solls Fnowing that thoe larvae were pree
daceous, both from the literature and from actual observation
on the June brood, the writer was mach coicerned as to what
would happen with so many larvae in one contalner, It was a
great surprise that the larvae, on dboing transfarfed, disappeared
immediately beneath the surface of the dampened soil, On
further examination, a few hours later, the larvse wore found
contentedly curled up in individual cells which they had made.
Even though thn:;- were dlsturbed many times during the fall the
larvae refused to eat az;d always disappeared again into some -

part of the soil and hollowed out another cell,



There was one egg mass that proved to be an exception
to the mile, It wes oviposited in the ground on September
263 and the egrs hatehed on Ochober 8, These went into hibere
nating quarters the same ms the others but on being dlsturbed
were much more active, They wore observed to feed on soll
water but refused to esat crushed aphids or crushed fruit flles,
The larvae were observed to be rather lethargie in the aftere
noon of the twenty-third of Uetober. On the morning of the
twenty«fourth, while in the process of examining the various
larval contelners, this partiocular group was observed to be in
the process of molting. Thils molt took place in the bottom
of the wateh glass underneath the soil, Fourteen of these second
instar larvae were pﬁt‘in the fifth type of larval contalner
and placed out of doors, ;fﬁn hala in the bottom of the cone
tainer was plugred with blotting paper and the dantainnr fillad‘
about three~fourths full of fresh hums soil, a petrl dish
being placed over the top.

This container wes burled out of doors to th@'tep of the
container., It wos examined at various intervals throughout the
- winter and it was found that these larvae had made larval cells
similar to those mode by the first instars, They were nevey
active except for a few warm days during Hareh, At this time
they anpeared considerably larger than the first instar, though
they maintained their dellcate white sppearance and alligatore
llké form, . liowever, in all other groups the second instar

larvee were always dark as given in the descriptions They fed



on soll water and organisms therein but refused to display

any of thé:.r reputed feroclity on pleces of earthworm or crushed
frult flies which were presented to them, They completely
ignored the moat, A fowdays later the weather turned cold ém‘t
they curled up in the soll and remeined inactive until April
l14th, The following morning tho larvae were a graylsh coler
with two parallel rows of dark spots on the dorsum, On
digeing around in the soll molted skins were found. Even the
second instar larvaee had that pecullar habit of curling up when
disturbed. |

Feeding liabits

The feedling habits of these larvee varied to a greater or
losser extent, At the begimning of this work the 1literature
gave the impression thai; the se larvae were predaceous and
feroclous in thelir mammer of attack, Following these suggestions
some plug curculio larvae were placed in with some first instar
larvae. There was no predaceous reaction; rather ons of extreme
timidity,. .

Desiring to solve the problem several experiments were run,
In a set of four conta iners vegetable coloring was added to
the dampened soll as follows: red for container mumber one,
yellow for container number two, blue for container number
three, and green for cortalner mumber four. In each were placed
8ix larvae, ~The following day e careful check of the digestive
systems of each of the larvae in these ocontainers showed
definit.ely that they had been mkingkin« soil water in sufficient
quantities to color thelr digestive tracts., ©ti1ll, in another



set of containers six first instar larvese were placed on

pieces of fresh teefsteak, At first the larvae wers very

timid but within a few minutes became very busy. They were

- observed for twenty mimutee under a compound mieroscope in

the process of feeding, They would place their man@ibles in
the juices of the meat end withdraw them as though in the
process of taking material, At no timm'wera the first instar .
larvae observed to feed on anything butvliquia or crushed foods.
They seemingly derive their sustensnee from mimite organisms 1n'
the 301l or soil water, liowever, &# instance has been ree
corded whero the firet inster larvae fed on the crushed bodlies
of young sotton aphids, |

With the second instar larvae as well as the rest of the
larval Instars it was quite & dlfferent thing, The older the
larvae the more vicious were they in their attacks., A second
instar larve was observed to attaock very vielously and feed for
twenty minutes on a plum curculio larva, ¥ven though its vietim
rolled and squirmed it did not loosen its hold, Apparently the
larva only sucked the julce out of its vietim,

The second and third instar larvee fed on much things ans
erushed aphids, éut»apan eartiworms, freshly killed syrphid
larvae, crushed flies, and beetle pupae, perticularly ecureulios,
These lervae were not observed to attasck anything which was
wiggling, liowever, when they attacked a pupa or a larva they.

ng on tenaeiously, The fourth and fifth instar larvae were
observed to feed on aphids, syrphid lervee, flies which had



been killed, plum cureulio larvae and pupse, cottomnwood

curcullo 19.1'%:33 end pupae, cuteopen aart}mormé, cutworm larvae
and pupae, 1arvae »and pupae of é pea moth, a dead coreid, snd on
dead nymphs of grasshoppers, J‘he literature rocords such foods

as: plckle worms and pupae, larvae of Phora aletlae,larger corm

stalk borer, sugar cane borer, melon worms, plum curculio larvae
and pupae, apple worms and pupae, aphlds, co‘ttdn worms and thelir
chrysalids, | |

In the faurth and fifth inatars the larvae had g very
definite burrows through the ground. They would 1lik in wait
with their mandibles protruding a.little or even with the burrow
openings When the prey was within‘ striking distence the larva
would fasten 1ts mandibles into its viectim, By holding the prey
¢lose to the hole & leverage could be maxntainedj‘whiah assisted
in the work of getting a moal., Vhen the larvae were roaming
over the ground, as they sometlmes dld, and found a victim the
anal proleg was always used to an advantsgoe., This was stuck
to the slde of the cage or some other solid object and used as
a pivot in the handling of the victim,

In order to test the cannibalistic tendencies of the larvae
ten of them were placed in a contalner, At the end of two weeks
there were only three larvae left. .4As no fSod had been placed
in with them and the remeining larvae were {rex'y active it is
safe to sssume that it was a case bf the survivel of the fittest,
Being predaceous on the whole as they are, there 1s nothing to

Rinder them from being suspected of cannibalistic tendencies in



such cases,

A pecullarity obewrved in all the 1nstar#, excepting the
firstywas the hablt of resting between feeding p&ricas forva
period of from e few hours to twodays, The second mstar‘_larvae‘
took the least time while the fifth instar larvae took as much
as two days. During this period they would remain in their
turrows or cells hollowed cubt just beneath the surface of the
ground . |
Iumber of Instars

The mumber of instars as far as this project went wero five.
The first instar was passed ir hibernation. liowever, one group
pasged the winter in the meond stadium, These la&évae emerged
fotober eighth and molted on the twenty~fourth. Thus giving a
period of sixteen days in thic stadium., In ;otlfwr cases the
lerveae were in this stadium on;y four days. Icological factmg
to a great extent, determined the length of esch stedium, The
extremes are seoeveral monthe during the ‘hibermtion period to
only four days with midesummer wmpemmma.' liowever, no
temperature records were run with this pmject;

The second instar larvae werc mch more active than the
preceding one, The 1angth of this stadium varied from ons to
two weeks, The larvae alusys hollowed out a cell in which to
molt. They remained here from twentye«four to forty-elght hours
before completing the molt. On emerging ﬁhey were more dise
tinctly marked and very active, The third stadium veried from

three to four wueks, The larvae hollowed ‘o.ut‘ cells os deep as



one and one~half inches below the surface of thw ground and
remagined there fromtwo to four days befamﬁrﬂnrging into the
fourth instar, Thls stadium alsoc varied from three to four
weelzs, With each molt the laervae became larger and the ¢ olor
markings more di;timtivoa

In the fourth instar there was a period of from elght to
twelve days in vhich these larvee remsined in their celdls before
emerging into the fifth instar, A week after emerging these
larvae averaged twentystwo millimeters in length and were very
sctive, The active stadium varled from two to three weeks tut
the insctive port lasted as long o8 four weeks, This stadium
was not completed due to & moving of the larvee which resulted
in thelr death. |

There were some very noticeable differences between the

larvae just previous to molting end immedlately after motils

This one particular d f7erence ococurred froam the second srtad:lum
through the fifth stadium, When the larvae emerged from thelr
molting cells they wore dark end very distinctly merkeds As the
skin became old and especially s few days before molting hook
place the markings becams indistinet and the skin bocamo very
light in color.



Biologicaﬁ,ﬂoten on
chaulmgmvtMs marginatus Fabrioils
(Coleoptera, Cantharidae)

- On Mareh 7, 1933 two fermles and three reles were collocted
in a field in Hidalgo County, Texas, They were placed in a quart
jar half fllled with moist sandy loam sell, Sunflowers were |
Placed in thére for them to feed on. In the afternoon of lareh
8 two pearl white egg masses wore found, One mass contained one
hundred and thirty eggs and the other contsined one hundred and
ten eggss On Mareh 18 ting white alligatorelike larvae emerged.
They wére not very active and soon curled up in cells mede in the
ground, Three days later they molted into grayish larvae. They |
werc falrly actlve 1n the second inster and fed on partly decayed
caterpiliars, flles and eartiworms, This instar lasted for seven
days. On the fifth day the larvae curled up in cells again,
Their second molt took place on larch 28, In the third instar they
were larger, wlvety~black, and more actﬁe;. liowever, they con-
tinued to feed on pard‘;ly decayéd caterpillars and grubs, On April
3 they molted agsin. In the fourth instar they attaecked live
prey and were very actiye. They had vurrows throughout the cages
in which they stayed, Right days later, on April 11, the fourth
molt took plece, It was in the fifth inster that e larva was
cbserved to be feeding on anoﬂxér of its own kind, thus proving
they also have eamnibalistic tendencies, On April 21 another
molt took place, The larvae in the sixth instar were very active
and vicious in their attacks on woodeborer larvae, On Hay ©

several of the larvae curled up in the burrows and on May 12 they



they pupated, Thus making a total of fifty~fiwe diays for the
larval period,
Desceription of Pupa

¥xerte pupa twelve mib&;mamm longs light ivory color; eyes
‘@ark brown aml préminent.

FPour days later the pupso had changed to & light brown
color. On May 17, five days afte¥ pupation, ‘tha adults emerged.,.
Several of £heae were placed in a cage In vhich fresh flowers
wore added every day but they only lived ten days, They were

| never observed in the syt of mating and never lald any eggs.

In working with both Ghauliognathus pennsylvenicus and

Chauliognathus marginatus the writer has obsorved that the life

~ history of one runs parallel $o the other, According to Winburn,

T+ Fe and Painter, R. H;, the larvee of Chaullognatlus marginatus
over»winter/ in small rumways In the soll of thelr glass ¢one
talners without food, At no time did the writer observe el ther

Cheuliognathus pennsylvenicus or Chauliognathus marginatus

mating while in eaptivity, unless they were in the act when

captured,
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