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LETTER OF TRA SMITIAL. 

U.S. DEPART:i.\rnNT OF AGRICULTLRE 

DIVISION OF ENTO)IOLOGY, 

lVashington, D. C., Xovem,ber 1 .18.9 • 
SIR: I have the honor to transmit herewith tlie manu cript of a 

bulletiu which contains matter similar to that published in Bulletin , 
Nos. 7 and 10 of the new erie namely, miscellaneou " articles and 
note which are foo short for eparate publication but which are of 
such importance that they 2hould be promptly printed. I recommend 
the publication of this manuscript a Bulletin 18 new eries, of thi · 
Divi ion. 

Re pectfnlly, L. 0. HOWARD, 

Hon. JAMES WILSO ' 

Secretary of Agricultitre. 
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raisins, and berrie , all of which fruits are commonly dried without being peeled, as 
w 11 as evaporated apple "chops" and "skins," which are laro-ely exported to Euro­
pean ountries. It al ' O affects the trade.in both sun-dried and evaporated peaches 
and pears, of which only a part of the product consists of peeled fruit. 

The avow d intention of the prohibition, according to the press reports, is to 
prevent the introduction of an Jose scale on such fruits. 

In the absence of any recorded instance where this scale has been introduced to 
any fruit region through the agency of infested fresh fruit, the prohibition of the 
importation of the dried product seems unnecessarily severe. All American sun­
dried fruit are subjected to a high temperature in the open air for several days dur­
ing the drying process, and it is very doubtful whether the scale could long survive 
such tr atment. If there is any doubt concerning such frmt it could easily be 
removed by requiring that all sun-dried fruits should be sterilize<l before packing, 
by being heated in a fruit evaporator, to a temperature to be agreed upon by test, for 
such length of time as would be sufficient to dest.roy all h ving scale, if such were 
present. 

In so far as it relates to evaporated fruits the prohibition is entirely unnecessary. 
In the evaporating process the fruit is subjected to a temperature of 150° to 200° F. 
for several hon rs, usually 1.,wel ve or more. In the case of apricots, peaches, and 
pears, the fruit i subjected to the fumes of burning sulphur for from thirty to sixty 
minute before being placed in the evaporator. In California the same treatment is 
applied to fruits that are afterwards dried in the sun, while in all prune-growing 
districts of the United State the fruit is dipped in bot lye to check the skin and 
hasten the drying proce s. This treatment undoubtedly destroys the life of any 
scale that may be upon the fruit. 

In view of these facts, which are capable of the most complete substantiation by 
observation in the portions of the nited States which pro<luce the dried and evap­
orated fruit mentioned, it is my opinion that a strong protest should be made by 
the Department of tate against the continuance of the above-mentioned prohibitive 
legislation. 

As it now stands, it unnecessarily and unjustly restricts legitimate trade in an 
important pomological product. 

Very respectfully, WM. A. TAYLOR, 

Acting Pornologist. 

FROM THE DIVISION OF E :rTOMOLOGY. 

From an ·intimate acquaintance with the habits and life history of the San Jose 
scale, extending now over a period of nineteen years, or ever since it was first dis­
covered in the United tates, I can with confidence, state that, in my opinion, the 
Swiss legislation work an entirely unnecessary hardship upon American exporters 
of dried fruits. With regard to evaporated fruits, the prohibition is ludicrously 
unneces ary. With regard to sun-driecl fruits, it is my strong belief that it i 
equally unnece sary. 

I have seeri the newspaper statement t~ the effect that the San Jose scale in living 
condition has been found upon the skin of American dried fruit imported into Ger­
many, but firmly b elieve that this is a mis taternent, and am of the opinion that the 
State Department would be perfectly justified in any en<leavor to secure a modifica­
tion of the Swiss ruling, and would indor e the suggestion of the Acting Pomologist 
that; in case it should be found that it is impossible to secure the entire abolition of 
the ruling, in all fairness efforts should be made to remove evaporated fruits from 
the prohibited category and to secure the admission of sun-dried fruits which have 
been sterilized before packing. 

Respectfully yours, L. 0. HOWARD, 

Entomologist. 
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tray . They were then placed m the evaporator, o. 1 on the bottom ledge and o. 
2 on the seventh ledge from the bottom. 

Lot B was spread upon two tray (3 and 4) and immediately placed in the evapor­
ator, o. 3 on the fourth ledge arnl o. 4 on the top or tenth ledg . 

Temp ratur s wer ob erved continuously by means of m rcurial t.hermometers 
placed on bottom and top tray , with tubes extending out through small holes in 
sid and top of evaporator. Temperai ures were recorded at intervals of fifteen min­
utes. The evaporator was opened at iuten·al of one hour to ob erve the ondition 
of the fruit. After five hours of continuou heat it was decided that it would be 
neces ·ar r to divide the quarters into eighths, which was clone to hasten completion 
of the proces . At the end of nine hours all but the largest JJiece. were pronounced 
cured and were remoYed from the evaporator. The remainder w re left in two hours 
longer. 

The temperature of the bottom tray during the process (with exception of short 
periods after the opening oft.he evaporator for inspection) ranged from 73° C. to 100° 
C., the latter temperature continuing but for a, few moment on two occasions. It 
was found necessary to check the fire frequently to prevent a higher temperature, 
and a commonly operated the lower tray is undoubtedly subjected to a temperature 
several degree higher than it was during this test. A temperature of 90° to 9 ° C. 
on the bottom tray was maintained <luring most of the period, 94° being the temper­
ature sought. 

The temperature of the top tray under similar condition ranged from 10° to 20° 
C. lower than that of the bottom tray, the maximum temperature of the top tray 
being 88° . 

The fruit on this tray cured much more slowly than on the bottom tray becau of 
the lower temperature. 

Gross and net 1.ceights of fresh fnJit and weights of curecl fruit. 

Weight. Cured in-
Total. 

Gross. Net. a 9 hours. 11 hours. 

Lot .A.: Pounds. Pounds. Pounds. Pounds. Pounds. 

i~!; ~ : : : : : . ~ ~:::: ~::::::::::::::::::::::::::: ~ .... ~~: ~~ ..... ~~: ~~. , i_ 19 ~: ~! i: g~ 
Total cured fruit, lot A. ....................•. =~=~I.......... . . . . . . . . . . 2. 69 

==--=== ====---- =-==-=== l====I=== 
LotB: 

Tray 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . 12. 20 11. 72 
Tray J ...........................•....... . ......................•.. 

0. 93 
0. 78 

0. 34 
0. 76 

1. 27 
1. 54 

Total cured fruit, lot B ... . .......................................................... . 2. 81 

a After removal of cores and waste. 

w. A. TAYLOR, 
Acting Pomologist. 

I hare foimd all the scales in thiB lot dead. 
NATHAN BANK • 

EXPERii\IE:N'T Il.-EYAPORATION A D UN DRYING OF BEN DAVIS AND BALDWIN 

APPLE • 

On September 15, 1898, a mixed lot of Ben Davis and Baldwin apples, infeisted with 
San Jose scale, was divided into two equal parts, A and B, by weight. Each lot wa 
sliced into eighths, without paring: an<l spread upon trays. 

Lot A was spread upon trays 5 and 6 and exposed to the fumes of one teaspoonful 
of sulphur upon live coals for fifteen minutes in the bleaching box. After bleaching, 
tray 5 was placed in the evaporator on ledge 9, while tray 6 was exposed to the sun 
in the open air near the ground at the south ide of the insectary. 
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Th gross and net weights of fresh fruit and the weight of cured fruit are shown 
by the following table: 

Gross and net weights of fresh fruits and weight of cured fruit. 

PEACHES. 

Weight. 

Gross. Net.a 

Cured in- I 
Total. 

7 hours. 10 hours. 
----------------- --- 1----1-----1 

Lot A (sulphured) : Pounds. Poimds . Pounds . Pounds . Pounds. 
Tray 1 .......................••................. 
Tray 2 ......................................... . 

6. 89 6. 26 
6. 89 6. 28 

1 25 0. 04 1. 29 
. . . . . . . . . . . .. . . . . . . . 1. 25 

Total cured fruit, lot A . _ .....••••.. _ .. __ ..... _ ....... _ ............... _. __ ..... __ ... _ 2.54 

Lot B (not sulphured) : 
l====I~=:== ---====I==== 

Tray 3 ........................................ _. 
'.fray 4 ..... _................... . .............. _ 

6. 89 
6. 98 

6. 27 
6. 28 

0 . 37 1. 27 

__ T_otalcuredfruit, lotB .................. .... •········ ~ ·········· ········-· ··········J 
a After removal of stones and waste . 

1. 64 
1. 44 

3. 08 

A lot of infested peach twigs and leaves were exposed to heat on top tray, the 
coolest portion of the evaporator, for five hours. 

w. A. TAYLOR, 

Acting Pomologist. 
All the scales in this lot were dead. 

NATHAN BANKS. 

EXPERIMENT IIJ.-EVAPORATION AND SUN DRYING OF VICAR PEARS AND BEN 

DA VIS AND BALDWI r APPLES. 

On September 30 a ba ket of Vicar pears, badly infested with San Jose scale, was 
divided into two equal lots, A and B, by weight, as in Experiments I and II, and 
after being sliced into eighths, was spread upon trays . Lot A was spread on t,rays 
2 and 3 and sulpbnred. Lot B was spread upon trays 4 and 9 and wa not exposed 
to sulphur fumes. Trays III-A-2 and III-B-4 were placed in the evaporator. At 
the end of six hours most of the frnit was fonnd cured and was remo,·ed, the bal­
ance being left until completion at the end of ten hours. The temperatures were 
practically identical with th ose of Experiment II. Trays III-A-3 and III-B-9 were 
placed in the sun for about eight hour each day on clear days, being exposed in 
this manner for about ten days, until sufficiently cured. 

The gross and net weights of fresh fruit and weight of cured fruit are shown in the 
following table : 

Gross and net weights of fresh fruit and weight of dried fruit. 

VICAR PEARS. 

Weight. After-
Total. 

Gross. Net. 6 hours. 10 hours. 

Lot A (sulphured) : Pounds. Pounds. Pounds. Poiinds. Pounds. 
Tray III-A.-2 evaporated ...................... } 10.14 9. 59 { .... ~~ :~. o. 25 1 
~ray Ill-A-3 sun dried ......••••••............ ··-·····-- 1. 02 

Lot B (not sulphured): 
Tray III-B-4 evapor.ated .....................•. } 10.14 9 27 {_ -.. ~-.~~- 0. 20 0. 83 
Tray III-B-9 sun dried ........................ ····-····· 1.03 

On October 1, 1898, about one-half bushel of inferior Ben Davis and Baldwin 
apples was divided into lots as in the former experiments and tested in the same 
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E rom m bo h b n r Iba e i it d th Lak Sup ri 
11, • ·ttt nti n he n ·all l to be g n ral d true i n of b 

I i diffi ult t find n ar tb lake a tree. of any 
rk cud I rem m ber that in 1 ""6, hen Mr. 

au l I vi it d be n r b bore of tb lake, at Micbipicoten Ri r e 
,Y r t 11 that the Iudic n er oblig d to ·o 60 mile" b ck into h 
iut ri r in rd to find beet of bark of uffi ient ize for th con-

. · During a isit to the south bore, not far fr m 
mb r, 1896 I di ov red that hi. i le pr ad 
be ttack of a coccid. The outer bark i rou h­

d ith ·url and split blackened wi h o ty mold c nd in 
ntir 1 r mo ed down to the la t la ·r. Often tll cambium 

it If i , in ad d and the tree is killed or riou ly injured. Figure , a 
illu trat , injur to bran b of birch c u ed by tbi in ect. 

Th c id introdu e it elf between the la er of the bark and b 
and th formation of thick ma f a cl ng· it fl uk 

par, t in url . On a 
mootb urfa ·e tb r t attack i mad b the youn · larv, r 

iut th l nti l r breathing I ore of h bark th Ii le el 
l rk bi h 'i ,, to irch b rk i l gan rnament ion. 
aid · e g n ration of he · ~t for th ir w into h 

r Yi e th 1 forme l nd au e t n i p ration bet n h l 
r . Th £ mal in ect during it Towiu 

m mb rl ::: "a<', a in 11 Die 1 inc. . It olor i or n · r l and, hen 
mpr ed b n ath la r f bir ·h bark he f rm i fiat en d br dly 
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rounded anterioril., pointed behind and about the , ize of a graiu of 
flaxseed. In young birch tree the bark of which doe not readily 
separate in layers, the insect infest knots, accidental wounds or the 
vicinity of bud . In this case its form is not flattened but well-rounded 
and pyriform and it occupies a deep pit sunk vertically into the cam­
bium and even into the young wood. Occa ionally in white birch, and 
al o in aspen, similar pits are formed, whenever an accidental wound 
allows the insect to gain access to the succulent inner bark in which 
alone, by some obscure absorptive process, the formation of such a pit 
is possible. 

im11· .. 

JJll'' 

11 l'l\'l\ll..,,~\ 1111'111/ • I 

' j 
a C b 

FIG. 1.-Xylococcus betulce: a, branch of birch howing work· b, ection of inner bark, showing cyst 
occupied by the coccid; c, coccids in po ibon, with layer of bark removed, showing --waxy secretion, 
surrounding them and rods of --wax: protruding from anal tube; d, section of rod of wax showing its 
compound nature-a, natural .size ; c, enlarged· b and d, greatly enlarged (original). 

Small curl of wax are given off from pores thickly scattered over 
the body of the coccid, but more copiou ly from the sides, where the 
excretion become consolitlated into thick laminIB of white wax. The 
anal extremity produces numerou stronger waxen curls and in the 
midst of the e there issues, from the anu itself, a tubular bundle cf 
waxen rod conclen eel into an apparently olid thread which does not 
curl, but forces its way out of the nearest crevice in the bark into the 
open air. (See fig. 1, c, showing coccids in natural position on bark; 
and d, which shows ection of waxy rod.) In fair weather these glas y 
hail's may be seen issuing from e ery crevice in the bede iled cortex, 
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r uud db biu l , u l par ly clothed with hair . Th ant nm. <- r 1 u · 
and nin -J int d; th le ._ are 1 r ·e and tron nd of tlle n rmal a lult 
tn . Th r i no ra e of mouth art or of an, 1 tube. Tb (. lult i , 
tbu an or linary rnonopbleb1d. It i ar abl f loc moti 1 and lo : 
o ca i u 11 and r bout. But rdinaril it i un bl t le< T it c 11 
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the mother in an external cavity formed by the collapse of the ventral 
skin into the depleted abdomen. The larva in hatching leaves behind 
both the eggshell and an embryonic pellicle ( amnion . ). As the partu­
rient mother may be wholly inclosed within the inflated skin of the ec­
ond stage, the young frequently appear to issue from this form of the 
female, and it is easy to understand that with scanty material and lim­
ited opportunity for observation the adult female might wholly escape 
discovery and the sac-like female of the second stage be pronounced a 
mature viviparous insect. 

The newly-hatched larva is of a highly organized type. Its thoracic 
segments a.re distinct, and the form of the body resembles a young 
Cimex. The end of the abdomen is broadly rounded, without tubercles 
or long trailing hairs, but with the anal tube projecting slightly beyond 
the margin. The ventral surface of the abdomen shows a median row 
of five large pores. 

The young in both sexes form their waxen cells in a similar manner; 
but the males never form pits, and are apt to assemble in the vicinity 
of some older female and establish themselves under the protection of 
her accumulations of wax. After the first molt the females lose their 
legs and antenme and assume the sac-like form already described. The 
female undergoes four molts and has five stages, of which the larva 
and the adult are active and possess legs and antenme. The three 
intermediate stages are statjonary and differ from each other only in 
minute details of internal structure. 

The male undergoes five molts and has six stages in all of which, 
except in the third, it possesses legs and antennrn. After the casting 
of the first larval skin the young male lives and feeds like the female, 
surrounded by a wall of wax. In tbis form it po sesses well-formed 
leg , and antennm and has external eyes. It produces honey dew and 
abundant wax, and forms a long waxen thread from a tubular anal 
spinneret. With the second molt the legs and antennrn disappear, and 
the insect resembles a female of the second stage. 

With the casting of the apodous skin at the third molt the coccid 
regains both legs and antennm, but lo es its rostrum. In this fourth 
stage, which may be called the first nymph of the male, the animal 
leaves its waxen cyst and wanders about. It is red in color and resem­
bles a young Dactylopiu in general appearance. Little tesselations of 
cottony wax soon arise all over the body, which becomes covered with a 
loose flocculent follicle, in which the insect rests until ready for the 
fourth molt. It then breaks out of its covering and casts its skin 
under some sheltering fragments of bark. The new form which now 
appears, the fifth, is a true nymph, with wing pads and a polygonal 
protuberance at the end of the body inclosing the rudimentary geni­
tal organ. This second nymph, after wandering free for a time, in its 
turn covers itself with a cottony follicle, out of which it breaks again 
to cast the last skin and transform to the winged male. This last form 
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mal from whi h the le 0 • have been lo t in mounting the pe imen, a 
mutilation hich ur exp rien e with the bir h loccicl how i., very 
likel to tak place. 

In ··dew of the clo e coincidence in uch detail a are given by Loew 
betw en Xylo ·occu fil0 rn and the coc id de cribecl in the page I 
have no doubt whate,er that the ame tran formations will be found to 
oc ur in both, and hat our coccid of the bir hi ' a pecie of Xyloco ·cu . 
The remarkable tubular ninth egment whi ·h in 1 torna )Ia kell 
call a honey-dew organ i" a character which will 1 robably unite tho e 
coc id which are found to po e s it in the ame nbfamily and indi­
cate an approach to tbe Lecanin(. . in which the uiutlt egrnent i al o 
internal and imilarly modified. In the Lecanime. how ver the penulti­
mat e egment i al ' O modified and tran formed into the two anal 
valve and the eighth abdominal egmeu terminate the body behind. 
l\Iany iutere ting u 0 • ·e tion ari e a to the affinitie betn-een these 
coccid and the lac in ect ( arteria etc. ), -whi h approach y t more 
clo ely to the Lecanid ype, and on the other hand a to their relation-
hip with the l\Ionopblebid which are u1 po ed to ha·rn no modified 

anal egmen and the ninth egmen t rmiual in all tage . 
It i apparen how -ver that m Xylococcu ·, and C lo tom a we ha rn 

to do with a ubfamily of oc id( not hitherto recognize 1. and to which 
no doubt will be ad led other genera at vre en included in the hetero­
geneou livi ion Brach celiclre and al ··o in the :\Ionophlebinre . Our 
knowledge of the metamorpho "e in the~ e exotic in e t i in almo t 
every ca e quite incomplete. In many the intermediate "tage remain 
unknown. 

Since the foregoing pages were written )Ir. Pergande ha continued 
the ob ervation which we began in ommon and, with the acutene of 
re. ear ·h which lharacterize him ha li covered au additional tage 
in each ex the mo t notewor hy being he legle third tage in the 
male erie . Through hi.? ourte y I ham been enable l to corre t my 
preliminary notice to ·orre pond with hi detailed de criptive paper 
which follow . 

PART IL-By TH. PERGA.....,DE. 

(Iylococcu beilllcP Perg. ) 

After 1Ir. Hubbard and I had a we uppo ed concluded our ob er­
vat ion upon be tran formation of thi ,err remarkable coccid I wa" 
enabled b,r farther tudy of the living material at hand to recognize 
a n additional tage iu each of the two exe rai ing tho e of the 
female to five and tho of the male t ix tage . 

In our preliminar tudie "' orne apparently light difference bad 
been ob errnd in wha we on idered to be the econd and third tage 
but we ;:; uppo ed hem to be impl due to a greater or le s develop­
ment of individual pecimens of the female erie . 

Remarkable a~ the ·hang · of the female are. tho e of the male are 
still more wonderful. p to a hort ime ago I had been of the opinion 
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0.9mm in length by 0.6mm in diameter, those of the male being lightly 
smaller. Their shape has also considerably changed; they are now of 
a regularly oval form, and are stoutest anteriorly. 

The cast skins ( fig. 2, d) are pale yellowish, with the last three seg­
ments yellowi h-brown and the anal tube dark brown. They present 
the following characters: 

The rostrum is very large, distinctly two-jointed, and situated at 
about the middle of tlie body. The orifices of the stigmata are very 
large. and circular, their internal prolongation about twice the length 
of their diameter, with the external half cylindrical wnstricted at the 
inner end, while that part beyond the constriction is obconic or funnel ­
shaped and connected with trachere, running parallel with the s1des of 
the body. On the under side of the abdomen and in front of the· anal 
tube may be observed a median row of five large pores, and similar 
pores, together with 11 nmerous smaller ones, ou the upper side of the 

a C 
FIG. 2.-Xylococcits betulce: a, first larva, male, female, ventral view; b, antenna; c, tarsus; d, cast 

skin of first larva-a and d much enlarged, band c, more enlarged (original). 

two last segments and along the sides of the abdomen; there are also 
numerous rows of minute sharp points on the dorsum of the six anterior 
segments of the abdomen, and in addition a row of sparsely set short 
and backward-directed spines, all of which arise from small tubercles. 
The cephalic and thoracic segments appear to be smooth and without 
pores. There seems to be no appreciable difference between the sexes, 
except that the maJe larvre are slightly smaller. 

In fig. 3, a and b respectively, are shown enlarged ventral and 
dorsal vie~s of the end of the body of the female, · At c, a stigma is 
figured highly maguifiecl. 

Female, seconcl stage (fig. 6, a).-Iu this, as well a~ in all the following 
stages, except the last, the legs and antennre are coil,lpletely lost. All 
these stages are of an orange color, with tlie end of the body of a 
lighter or darker brown; the eyes are minute and blackish; their bodies 
are ovoid, somewhat broadest anteriorly~ quite fiat or slightly convex, 
smooth and shining, aud without any apparent segmentation. The 
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Female, fou,rth sta,ge (fig. 6, c).-Lengtb 4mm to 5mm by about 2mm in 
diameter anteriorly. In the cast skin of thi.? final larva the surface is 
again densely and di tinctl granulated, especially so on tbe la t three 
egments which are now of a rather dark brownish-yellow color. The 

pore have become still more nurnerou and a.re arranged in irregular 

00 
oO 

0 
O O O 

lo 

Fm. 5.-Xylococcus betitlre: a. Ventral view of end of body of third stage at left. b. Dorsal view of 
end of body of fourth stage at right-both much enlarged (original). 

bands across the abdominal segments, becoming mo t dense and more 
irregular on the three la-: t segments; some of the pores around the 
margin and end of the body are of complex structure; a pair of large 
pores being surrounded by a ring coll?-posed of numerous minute pores. 

a 

e 

C 

·;··f:>;/•? :--. 
· • .. f:.:. -• r .>.• :: , · .. · 

_.1:·-:-~~:.: ·~ -:_ ... : .. · ... · .. .:.:~ . ~ . : . 

FIG. 6.-Xylococcus betu lre: a, female, second stage ; b, female, third .stage; c, female, fourth stage; d, 
anal tube showing internal structure ; e, compound and simple pores of end of body ; /, stigmata! 
tubes and trachere ; g, bit of same more enlarged-a, b, c, greatly enlarged; d, f, more enlarged; e, g, 
still more enlarged (original). 

Similar compound pores were also observed in the second and third 
stage. The stigmata! tubes are now about one-third longer than in 
the third stage, while in tlle constriction there are from two to three 
rows of pores. There now appears, placed medio-ventrally in the region 
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legs and antenn and a . ume..: the apodous type of the female in its 
second stage, differing, however, from the latter more particularly in 
its more elongate form and in the much darker brown color of the end 
of the body, which coloration here extends over the la t six segments. 
It measures now about 2mm in length by 0.8mm in diameter at the 
anterior end. The last six segments in the cast skin are yellowish­
brown, becoming darker toward the end, and all are densely covered 
with small sharp points. Pores and tigmatal tubes similar to those 
of the female in the second stafge. 

lJfale,fourth sfa,ge.-Tbis stage, upon casting its apodous skin, which 
act I fortunately observed, regains its legs and autennre, but loses 
its ro trum. Its length is 2.6mm by l_mm in diameter. Color orange, 
with legs and antennre somewhat paler. Eyes dark purplish, rather 
large, and placed close to the antennre on the under side of the head. 
Shape elliptical, rounded at both ends. All the segment are well 
developed, and the combined head and thorax i longer than the 
abdomen. The mesothorax now , hows traces of the future wingpads. 
In the recently emerged larva of this stage the front "'Of the head is 
simply convex, but becomes more or less prominently conical with 
advancing age. The legs are rather long and stout, with the digitules 
fine and hair-like. The whole body is sparsely covered with brownish 
hairs, which grow more numerous and longer around the end of the 
body. Antennoo nine-jointed, although in the recently emerged larva 
the divi 'ion between the second and third joint is not strongly marked. 
Joint one is stoutest; all the others diminish gradually in diameter. 
The three basal joints are longe t, and nearly subequal in length; the 
following five joints are shortest, subeqn~l in length, and somewhat 
stouter at the apex. The last joint is somewhat longer than the eighth, 
cylindrical, and rounded at the apex. All bear a few fine hairs, which 
grow gradually longer toward the end; the last joint bears also a few 
short spines at the apex. 

Male, piipa, or fifth stage.-The cast skin only has thus far been 
observed. It measured about 1.4mm in length. Its color is orange, 
with antennffi a,ud legs dusky; the an ten nm annulated with white. 
Antennre nine-jointed, very long and stout, cylindrical and of equal 
diameter, reaching to the abdomen; joint one is slightly stouter than 
the re ' t, but all are subequal in length; the last is bluntly rounded at 
the apex; all are destitute of hairs or spines. Wing-pads very broad, 
reaching beyond hind coxre. Legs very long and stout; the tarsi about 
one-tllird the length of the tibia, and apparently without a claw. 

Male, irnago (fig. 8).-Length about 2mm; length of wings 2.4mm by 
0.8mm broad; expanse 5mm. General color red, with the under side of 
the abdomen brown; the two basal joints of the antennre reddisn, and 
the last three or four joints y-ellow, the intermediate joints black. 
Eye , legs, mesothorax above, the mesosternal and metasternal plate, a 
curved line each side of the prothorax, as also two converging lines in 
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in length. The e brushe are rai ed and pread out when the in ect 
ton h d. (Fig. . ) 
Iu tudying thi remarkable jn._ ect and comparing it chara ters 
ith tho e of the ariou ubfamilie hitherto d cribed, I have been 

greatly I uzzl d to refer it to it proper po ition. On the one band it 
is lo el related to the genus C lo toma~ thoug·h ery different in all 
it chara t r from other l\Ionophlebin( at least a far a the genera 
:i\lonopblebus and leer ya are con ·erned while on the other band there 
appear to be al o a relation hip with certain genera of the Brachy -
celin( and a the ame time a wide divergence from the genu 
Brach y "Celi" it elf the character .. of which a repre ented in Brachys­
celis conica I ha-ve bad the opportunity to examine in a female. The e 
consideration place it undouotedly in the Acanthococcidre omewhere 
near the genu Eriococcu . The e acantbococ id characters of Bra­
chysceli conica are the large and di tinct anal ring surrounded by 
numerou long and tout bri tle and the abnormally elongated and 
slender anal tub rcle". 

Since the character' of the two known specie of :X lococcu and 
tho. e of the pecie of Ore lo toma are unique and unlike tho e of all 
other ubfamilie of Ooccidre as far a known to me I pro1Jo e to erect 
for the accommodation of the .. e two genera the subfamily :X:ylococcime 
which properly may be placed between the Monopblebinre and the 
Acanthococcime. The differ from. the l\fonophlebime in the ab euce 
of leg and antennrn in the intermediate tage of the female and partly 
o in the male; the absence of a ro rum in the mature female· the 

highly developed tigrnata of he abdominal "e ·ment · the strongly 
chitinou haracter of everal of the terminal egment" of the abdomen, 
and the presence of a highly organized and chitinou anal tube, which 
i capable of being projected out of and of being withdrawn into the 
bod . 

In the true Monophlebin the legs and antennre, as well a the ro -
trum are pre eu t in all tage ; he abdominal tigmata are wanting 
or not ob ervable · the end of the bod i not chitinous; the anal open­
ing imple and tlJe anal tube ab ent. 

From the Coe inrn they differ not only in the characters mentioned 
above but al ob the ab ence of anal tubercle except minute one in 
the young larvc , and the ab ence of a true anal ring with its accom­
panying bri tle . 

THE PEACH LECANIUM. 

(Lecaniwrn nigrojasciat1.t1n n. sp.) 

By THEO. PERGAXDE. 

Lecanimn persicm :\Iod.-:\Iurtfeldt Bull. 32, Div. of Ent. . . Dept. Agr. 1 9J, 
p.41. 

Lecanill1npersicm Mod.-Howard Yearbook . . Dept. A.gr. 1 9J (1 95), p. 270. 

This band ome li tle specie ha been known to be writer since 18,..2 
when it wa d:i.scoYered upon peach tree at Hill boro Mo., and since 
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the Divi ion of Entomology of the Department of Agriculture to the 
emineut and well-known Engli~h Ooccidolog1st, Mr. J. W. Douglas, of 
London, England, for his opm10n. Be kmdly examrned them and pro­
nounced them to be very different from persicce anu to form an unde­
scribed species. 

Tile life history of tbis scale has to some extent been studied by Miss 
Mary Murtfeldt, of Kirkwood, Mo., and is herewith reproduced from 
Bull. No. 32, Div. of Entom. U.S. Dept. of Agr., 1894 (pages 42 and. 43). 

On May 2, my attention was ca11ec1 by a friend to a young Lombard plum in his 
garden, which exhibited the worst case of attack yet seen-probably the unchecked 
development of several sea ons. TLe twigs and smaller branches were absolutely 
in~ru ted on all ides with the Coccids, presenting +,o other than entomoloo-ica1 eyes, 
a repulsi Ye spectacle. Even at this late date segregation had not taken place. By 
the 20th of the month, however, the eggs were fully formed and e-rnry scale was 
crowded with them. The egg is broad, oblong in form, 0.5tnm in length, pale yellow 
in color and in the mass quite free and granular. Hatching began June 10 and con­
tinued for nearly a month. The young larvm were the large t species yet observed, 

Fig. 10.-Lecaniitm nigrojas­
ciatU1n: antenna at l ft; leg 
at right-much enlarged 
(original). 

very flat, uniformly pale yellow, the carapace being 
indicated by a very thin lateral rim. The leg were 
rather long and well developed. Antennm five or . ix 
jointed, one-half the length of the body. By July 15 
hatchmg was comple:ted, and in the meantime, those 
first hatched, of wlnch a part were separated and kept 
on fresh twig in the rearing jar, had nearly all become 
stationary on the leaves and transformed to male pnpm. 
Twigs brought me from the tree at this date had the 
foliage covered with the young in all stages, the ma-
jority heing still m a state of great activity, resembling 
in general appearance and m the peculiar wavy motion 
when crawlmg a myriad of small Tingitids. The sexes 
were undi tinguishable. The mature larval scale is 
about 2mm in length, slightly convex, of a translucent 
greenish-white color. Two converging carinrn inclose a 
narrow fl.at dorsal space, from which a border, divided 

into Rix or seven panes, by imilar, though finer, opaque, white ridges, slopes 
slightly on all ides. Under the scale , which were stationary, and which in no 
respect differed from tho e that were still moving about over leaves and twigs, were 
found male pupm entirely detached and displaying wing pads and other members as 
seen in nymphm of the higher Hemiptera. 

On the 22d of July winged males appeared in the rearing jar, the pupal period 
being about one week. In this stage, also, the insect i beautiful, with filmy, 
iridescent wings expanding 4mm; body rose red, with some dark brown shading 
about the head and tip of the abdom_en, and an especially distinct, <lark-brown, 
transverse thoracic band. August 10 hundreds of winged mal es, fresh pupre, ancl 
active larvre were still found on the leaves. The act of copulation did not come 
under my eye, although the winged form continually fluttered over those that 
were crawling. The life of the male seems to be of about a week's duration. My 
observations on +-his insect were interrupted by absence from home from the middle 
of the month until the 5th of September, when I found that the males had di ap­
peared and that the females had attached themselves to the bark of such twigs as 
still r etained a measure of vigor. The scales were about one-half grown, had dark­
ened, thickened, and become centrally elevated. As in all scales, growth by the 
exudation of waxy material around the margin was slowly progressing. At the 
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THE. WORK AGAINST ICERYA PURCHASI IN PORTUGAL, WITH AN 
ACCOUNT OF THE INTRODUCTION FROM AMERICA OF 

NOVIUS CARDINALIS. 

By L. 0. HOWARD. 

In several of the previous bulletins of this Division mention ha 
been made of the occurrence of the white or fluted scale (Icerya pur­
clwsi ) in disa trous numbers in the orange and lemon groves along the 
banks of the river Tagus in Portugal. This insect, which reached. 
Portugal some yearR ago probably from her colonies iu the Azores, to 
which point it was probabl introduced many years previously from 
Australia upon acacia grown as wind-breaks for the orange planta­
tions, bas attracted the attention of the Portngue -- e Government by its 
damage durillg the last two years. Senhor Alfredo Carlo Le Cocq, of 
the departmeut of agriculture of Portugal, bas publi bed a number of 
communication upon this insect in the ''Archivo Rural, Gazeta Dos 
Lavra<lores, ' and in the numbers of this journal for December 28, 1897, 
and June 28, 1898, give excellent summarie of the spread of the 
in -.: ect, the work which ha ~ been done against it and especially of the 
results of the attempts which have been made through the U. S. 
Department of Agriculture, aided by the St.ate Board of Horticulture 
of California, to introduce and acclimatize the Australian predatory 
enemies of the eale. In the article first mentioned is given an account 
of the spread of the scale in the di trict of Lisbon. In and about the 
city of Li bon nearly all of the private and public gardens and nur• 
series are infe t ed and the in ect is found in thirty.two other localitie . 
Prior to the attempt to introduce natural enemies of the in ect exten• 
sive experiment with wa "hes were carried on under the direction of 
the Chemical-Agricultural Station of Li bon. After much experimen­
tation it was determined that an emul ion of bi ulphide of carbon with 
'oapsuds was the most rapid and effective of all. The formula used is 
as follows: 

Black p otash soap . ... • ...... . ...... . .. . ................... _ ..... _ kilogram _ _ 1. 5 
"T arm water _ . .. . .. ..... . ....... _ ..................... . ......... _ ..... liters_. 10 
Bisulphide of car bon ____ ............ . . . ......••....... ·····-·-·--··- _clo._ 3 to 4 
Cold wat er ..... . ............... ... .................. _-····· .... __ ... _do ..... 90 

The soap is dissolrnd in the warm w at er and when th olntion cools the bisul­
phide is gradually added , ag itating it constantly to make th e mnlsion homogene011 , 
t h e latter being finally diluted with the cold water, care Leiog t ak en to stir well 
before using . 

It is reported that there is no inconvenience in preparing sufficient 
quantities for one or two day ' use, but it appears thaL the emulsion 
prepared the evening before using is more energetic, from which we 
judge that there is a gradual evaporation of the bi ulphide from the 
emulsion. Tlrnre is some danger of the pump rusting as the re ult of 
the action of the bi ul phi de, and it Rhould be washed out with water 
several times after u e and wiped dry. Moreover, only vulcanized rub• 
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article tbere wa already a numerous progeny. All of the specimens 
of "S'ovius koebelei were dead on receipt. 

On the 22d of _.__ T ovember a .,econd colony of the two species of pred­
atory beetle was received from California. Inasmuch as the mail 
packet before had gone in a omewbat roundabout way, an attempt 
was made thi · time to hasten the journey. The writer took the packet 
per onally to New York and placed it on cold storage awaiting the 
arrival of the direct steamer to Lisbon. Unfortunately the arrival of 
the steamer in ew York "as very considerably delayed, and upon its 
arrival in Li --bon it left for Porto immediately after the di embarkation 
of it pas .. enger and only on its return to Lisbon, December 19, was 
the packet containing the in ects delivered to Senhor Le Oocq. The 
packet bad left California on the 5th of November, o that it had been 
fort -four days on the journey. There were still alive, however, one 
male and fl ve females of N. cardinalis, and owing to the great care 
which was taken of them the., survived and multiplied. All specimens 
of~. koebelei, as before, were dead, from which it seems that the former 
re i ts these long voyages in hermetically sealed boxes better tban the 
latter . 

.A to the further re ults of the experiment we can do no better than 
to quote tbe words of Senhor Le Cocq in the "Archivo Rural' of June 
28. The article ha been translated from the Portuguese by Mr. Frank 
Benton, of this office. 

In o. 24 of the ".A.rchivo Rural," published in December, 1897, we told our readers 
what we bad done to introduce into Portugal Vedalia cardinalis, which is the mo t 
voracious enemy of Icerya purchasi, and what we had obtained and hoped to obtain 
~1p to spring in order then to commence its reproduction and breeding in the open 
air. ....... ow we ee that we were then very mode t in our calculation, because four 
months later, in place of hundreds of "'\ edalias t hat we counted on bavino-, we pos­
se sed already many thon ands of the insect , and we were able to think of entering 
simultaneously upon its breeding on a large scale in the open air and its distribution 
in the localitie · im·acled by Icerya. 

In or<ler that our reader inay form an idea as to the fecundity of Vedalia cardinalis, 
it will uffice to tate that o u entire breedings were all descendants of the six insects 
recei,ed on the 19th of December-that is, from the second sending that Ir. L. 0. 
Howard made me. 

During this new apprenticeship we bad occasion to t ry various modes of breeding 
the Yedalias in gla s jars, and that which gave us t h e be t re ult-the only one which 
we still follow to-day and that ha also been adopted in the chemical-agricultural 
station of Li bon, i the foliowing: _mall table (tablets) of pasteboard are made 
which, flat side up pas into gla s jars, leaving ome space around them, the jar 
b ing cylindrical and tall; to each of the tablets ther are glued four leg made of 
the same material, 2 to 3 cm. high and triangular. To give sufficient firmne s to these 
leg each one is folded from the top to the middle of the base in the form of a piece 
of guttering, and i glued by the base to the lower side of the tablet near the cor­
n rs, with the vertex down. On these tablet , which are fl.at, there is glued an 
octave-shaped piece of paper who e edge , extenc ing the breadth and length of the 
cardboard, are foldecl up o a. to form ides around the tablets. 

It is on the e small tables that, once or twice a week, a fre h r epast of Icerya is 
furnished to the Vedalias contained in each jar, the new tablets being placed above 
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with more inten ity and rapidity, hese coloniza ion in th rchard , gardens. parks, 
and country places of Lisbon and it environs. Propri tor who had plants infe ted 
with Iceryas and wished to utilize this conYenienb and economical means of combat­
ing them were to inform the dire tor of the chemical-agricultural station, or the 
agriculturi t of the district of Lisbon, or the director-general of agriculture. 

It should l>e known that 1eclalia cardinalis attacks only the larvm and e 0 ·g of 
I erya, and that one must not decide that it is not an a ti Ye d tro er of thi cale 
l> can e we continue to . e for ome time adult Iceryas that were already on the 
tree hen the colonie or centers of ""\ edalia were e tablished there. The adult 
Icerya ontinne then to live and until they die, to place eggs in their sac , but the 
ggs and young larne of the Icoryas are the ones which are destroyed until a point 1s 

reached when none arrive at the adult tage. From this moment th white eo-g acs 
of th Icerya are left empty in th branches and leaves, and the invasion of the 
injurious cale ha been overcome. 

After the colonies of"\ edalias are establish din any locali y or estate, it is advis­
able not to make treatments there nor in their proximity, in order not to de troy the 
young of the benefi ial para ite of Icerya, which oon develop, because the adults 
spread about an :l lay their eggs, sometimes near at ban land sometimes at a di tan e, 
on the infested branches ju t below the colonies of Icerya . For ome time the 
larva- of Yedalia are not strikingly apparent, e · ept they are qmte nnmerou 1 well 
developed, and fat. At fir t they li, e somewhat concealed, among the Icerya or 
within the oviferou acs of the latter, next to the eggs and tender larne just i sued 
from the egg. 

"\ ith the rapid development which the broods of r dalia cardinalis hav , and in 
view of the large number of colonies already established, of the many more numer­
ous oue whi h wi11 bee tablished still during the ummer and autumn, and in ,iew 
of its wide di tribution, it i to be believed that even in th coming year it will be 
difficult to find a tree with Icerya in Li bon or its em-iron , without finding there 
likewise it terrible enemy, Xovius or T'"edalia cardinali ' . The treatmen with insec­
ticides, which has produced meanwhile good result , will become from that moment 
absolutely unneces ary, if it is not so alread . 

In the meantime uot being aware of the remarkable succe s in 
rearing the ,,.. edalia from the ._·ix specimen remain in~· ali Ye of our la t 
shipment, the writer sent on June 29, by direct mail, a consignment of 
about 5 dozen larv(. of :Novius koebelei and N. cardinalis which had 
been received in Washington that day through the courte J of the 
State Board of Horticulture of California. On August 10 word was 
recei ed from Senhor Le Oocq to the effect that the shipment reached 
him on the 13th of July, thus making the t.ime from San Francisco to 
Li bon only twenty da -le s than one-half the time occupied by the 
precedin · ·ending. It resulted from this hort journey that adults of 
No1.:ins koebelei reached Portug~l in safety. There were twelve beetles 
of this specie living on receipt, two of X. cardinalis, and ome few 
larvoo. 

In the ame communication Senhor Le Oocq wrote a follows: 

The propagation of the edalia received from you in rovember and December, 
1897, ha: been wonderful, particularly that of the second package, which reached 
Lisbon December 19. The chemical-agricultural tation of Li bon to which I 
committed the first package which you sent me .and man thou and of those 
I bred at home, has already es ablished everal colonie in about ninety farm , 
orchard , parks, nnd garden in Li bon and m the country around Li bon. In the 
orange orchard around the propagating station [described in the preceding quota-



L· · · ·11w1i )tl ha ·0111 toll i11 th C'()lt111111 >f' .J >1'11:tl d · Li -
ml> r -. 1 '! , in ;t qu >l:tli II fro111 ( i lad or t l1 . d :1 
'' ltil'h " . tr; ~t h r,1I >Wit1 11 : • ol >lli ~· ()J ' wl· (: 

\ lalia \\" n tabli. h · l 1111 than I ·- ·. tat wli 111· • 11at11 ra ll 
f )l'lll l l ~ ra li:iti 11. (.ar l 11. · ·uHl 01 · ;bard .- 1 !tat 

· mp! ·t 1., i11t'~ . <l an l 11 arly min l < r o-<la) 11 ir 1.,· ·l ·, 11 r 
w 11 n th wn) t , ·,n l l n · :· 

It w nld tlrn . 11 

ha: full · u tai11 tl i1 u a i 11 whi<·lt it lt , l pr j-
Yion 1. · t;·tin in l1 ·i nl<l H h \" 1, • 11 

. h · irnll ~1 . nl lta<l 
r tl1 ,rl f II rti ·tll -

t lll' nfiu m 11 

1 . 1,r ut n . . 

, l p ar mua, an l he l b w rl- ha 1 li 
t ·y f th 1 in pr m1tl ~ 1h in· m, rial, h di 1 

tti· . 

TWIG PRUNERS AND ALLIED SPECIES. 

THE OAK PRUNER. 

nti n f b nri u ' i 
a 11 1 . u · 11 n Y hi · h i rn tr , 

. ul, l'1 o ,k and 
< C 1 un £ r their pr 

h t t o r hr 
hi arti ·l th ( 

rn , ur d t u fi et er th 
He fnrth r r m rk th 
in ·t. u · ·o 

r I limb wi 
Ile 

l 

r in Thi i 

nnm 
und u 

h b 
d lim 

. u . ll, ll 
. l l ll th 

nti n l 
,- \ )-! ) 

kn • . . 
• ._ T hi ' 

by ·i l r lo illo un kn n 
in lit f c tnr 1 I' • h ' ~ n ra i. ft < 11 l 
ti h ,nd fa h rli h- 11,ih 1 i.· 11 Yild ill 



36 

legs ( ee g), which are, however, somewhat rudimentary and of little 
service to the creature as organs of locomotion. 

The beetle is slender and cylindrical in form, dark brown in color, 
and clothed with grayish, somewhat mottled, pube cence. The antennre 
of the female are horter, those of the male (illustrated at b) longer, 
than the body; the proximal joints are armed with small spines. Each 
elytron terminate in two small spines and the femora are unarmed. 
The length varies from about a half to three-quarters of an inch. 

'l'he pruning proces i not alwa.ys in itself especially injurious, but 
the ultimate effects are apt to be more serious. The fallen twigs serve 
as a breeding place for hosts o~ other wood borers, many of which are 

FIG. ll.-Elaphidion villosum: a, lana; b, beetle; c, pupa; d, end of twig excised by larva from tree; 
e, reverse encl containing in ect; /, ame from side, split to show pupa within; g, leg of larva ; 
a, b, c, about twice natural size; d, e, f, natural size; g, greatly enlarged (original). 

injurious to timber. Among the e are some which do not hesitate, in 
default of an abundance of dead wood to attack and injure living trees. 

LI'fER.A.TURE OF 1.'HE O.A.K PRUNER. 

Early in the present century an account of this species was given by 
Prof. William D. Peck in an article published in the Massachusetts 
Agri ~ultural Repository and Journal, of January, 1819 (Vol. V, pp. 
307-313). In this article Professor Peck gave the main facts in the 
insects life history, bestowing upon it the popular name of oak pruner 
and describing the species as Stenocorits putator. In later times this 
species, together with E. parallelum, which is considered to be merely 
a yuonym, bas received treatment at the bands of most, writers on 
economic entomology. Fitch, in his Fifth Report on the Insects of New 
York (pp.17-24) , furnishes an exhaustive article on the subject, dwell­
ing at length upon the supposed marvelons intelligence of the insect. 
It is not within the province of the present article to discuss this latter 
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nd r tbe caption Elapuidion injury; and e idently referring to the 
pre:ent pecie , Prof. J.B. Smith wrote in 1 9.a.1 (Ent. Tew Yol. III p . 
.... 61): One of the striking features noticeable now in ridmg througn 
New Jersey is the unu "ual amount of Elaphidion injury on oak . In 
ome localitie every tree ha several · dead or dying twigs, and the 

ground beneath i trewn with branche broken off by recent high 
winds. 

A imilar condition was observed and commented upon by Dr. Riley 
at about the ame time in the countr lying b tween W ashmgton and 
New York City and noticeable from the railway car in traveling 
between tho e cities. 

LIFE Ill TORY. 

From our pre ent know ledge of thi specie. the following brief 
account ot it life-history may be gi eu: 

The mother beetle insert an egg u .._ uall in one of the mailer twigs 
of a living tree. The young larva hatching therefrom first attack the 
wood under the bark following the grain of th wood and packing it 
burrow with it sawdu t-like castings. The larva as it grows bore 
toward the base often consuming the wood entirely around the hmb 
and ejecting· its castings through holes which it makes in the bark. 
Later it follows the axis of the twig boring through the center and 
excavating a more or le '"' oval channel ometime for a di tance of 
s veral inche ". Dr. Fitch ha aid that the larva is only about half 
grown when i evers the limb in which it is working but it ha more 
probably attained it full growth at thi time. Be de cribed this 
operation recounting at length how with · con ummate kill and "eem­
ingly uperterre trial intelligence he varies hi proceeding to meet the 
circumstance of hi ituation in ea h particular ca e. 

From Dr. Fitch s account it would eem that he imputed to this in ect 
area oning power, whi h enable it to modify it operations a cording 
to the condition , and to judge just how far the limb should be cut off 
to in ure its ultimate amputa ion by the wind, without endangering it 
own afety. Whe her guided b reason or by blind in tinct, the in ect 
is actually enabled to accompli h thi purpo e. 

After cutting away the wood in sur h manner tha the winds will in 
time bring the limb to the ground, the contained larva retreat into it 
burrow and plug up the se ered end with ca ings. Here it trans­
form to pupa (fig. IL c /), ometimes l~te in the autumn and often not 
until early pring assuming the adult tage as early as J"ovember and 
appearing abroad in J uue and throughout the ummer until September. 

A larva recei ed through the kindnes of Dr . .A.. E. Brunn from 
South Woodstock Conn. transformed to pupa May 3, and to adult May 
21 having thu pa sed the pupal stage in eig·hteen days, the a erage 
temperature having been about 7 -!° F. 

Although thi... pecie normally complete its tran formations in ampu­
tat d or fallen limbs it occasionall T breed" in limb that haYe not been 
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provided in the beetle tate with mandibles Nufficiently powerful to 
enable them to penetrate hard wood (Monohammus, for example), but 
the majority, among them Elaphidion, are not thus favored, and would 
be utterly unable with their weaker boring organs to escape, and would 
peri h in their burrows bad they not, while larvm, excavated the neces­
sary channel for their exit. These exit channels u ually ruu at an 
angle to the axis of the wood. Now, in the ca e of our Elaphidion, 
which usually lives in a lender limb which it bores longitudinally, 
there is no room to place a branching, transverse channel; accordingly 
the larva severs the twig and when it becomes a beetle it cuts its way 
through the plug of castings. 

As to the larva apparently varying its operations to suit the different 
sizes of limbs, the average infested twig is of about the tbicknes of 
one's finger, and it is probable .that the larva commences proceedings 
late in the season with the approach of cold weather when it is about 
full grown and ready for hibernation. To cut off the limb is a labor of 
some magnitude for so small a creature and may require several days 
for completion. It has a limited amount of energy, being now toward 
the end of its active existence as a borer, and the cooler weather ser es 
to repress this energy, which is ufficient for cutting away all the wood 
in a small twig, but is inadequate for a larger one. The wood of a large 
branch is harder, and tbe insect ceases work, perhaps from exhaustion 
or from cold, or because its instinct impels it to cut a certain amount, 
anJ when that is accomplished to cease, its work being ended. At the 
clo e of bis narrative Dr. F itch ay , in spite of a previous assertion 
that the insect never miscalculates, that-

in at l east three-fourths of the fall n limbs no worm is to be found; and an exam­
ination of them ·how that the insect peri 'hed at the time the limb was severed 
and before it had excaYated any burrow upward in its center, no perforation being 
present except that leading into the l ateral twig. It is probable that in many 
in tance the limb broke when the insect wa in the act of gnawing it asunder, 
either from its own weight or from a wind arising whilst the work was in progress. 

As might be inferred from the manner ·of life of thi insect, it enjoys 
as nearly perfect exemption from predaceou or para.:itic attack as 
falls to the lot of any wood borer. Fitch, however, bas stated that 
some of our insect-eating birds destroy the larvoo, and the writer has 
reared the parasite Bracon eitrygaster Brulle from twig inhabited by 
the pecie . 

REMEDIES. 

In case this species becomes injuriously abundant, it may be readily 
controlled by gatheriug the infested twigs during the winter and burn­
ing them before the following spring. 

The following summary of the known food and other habits of other 
species of Elaphidiou is appended: 
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which are not above a quarter of an inch in diameter, although some­
times they are found to attack shoot of double thi 'lze. A a rule, 
the larv bore nearer to one ide than the other, though often but 
lit le more than the thin bark i left in the smaller shoots. There 1 

evidence that the species is a perfect pruner, and appears to confine its 
attack to upright shoot when the e are obtainable. A remarkable 
feature of the work of this larva, and one apparently peculiar to it in 
its regularity, is its habit of forming on the underside of the twig 
which it infe ts a more or le continuou and regular row of circular 
holes. These are evidently for the purpose of expelling the excrement 
of the insect as fast as it forms, ince no pellets are to be found in the 
burrows, while numerous bits of excrement may be seen scattered 
about underneath infested hoots. In a small shoot that has been pre­
served (illustrated herewith ) in a space just 2 mches in length1 an eYen 
twenty of these little holes have been formed at very regular intervals 
and in a nearly traight line, and several other mall twigs present a 
similar appearance. In larger twigs the holes are less regularly placed, 
are larger, le numerous and more widely separated. The holes in 
the maller twigs measure from 0.6 to 0.8 of a millimeter in diameter, 
and tho e in the larger twig are fully twice as large_ An approach to 
this habit i ob ervable in the common oak pruner. 

The larva begin operation ery near the tip of a shoot, bores some­
time also for some distan e into the ide shoot ", and a.fterward pene­
trate the entire length of the main shoot making its way into the 
stump itself where it forms its pupa in the more "olid wood. The larva 
re emble that of other pecies of Elaphidion, having di "'tinct thoracic 
leg . It ha unu ually long hair at each ide of the mouth. 

Fortunately this specie i a very rare one, a it would be quite capa­
ble, Mr. Pergaude believes, of serious injury, should it ever be suffi­
ciently numerou in nur eries. 

The beetle is of about the ame size a " villosum,, but is much nar­
rower. The entire urface is very coarsely punctured, and sparsely 
and uniformly pubescent. It ha previously been recorded from New 
Jersey and Texas. 

ELAPHIDION MUCRONATUM Fab. 

Ela,phidion mucronatum Fab. ~as been found in dry twigs of live oak 
( Quercus virens ) and in the dry leaf-stems of the cabbage palmetto 
( Oharncerops palmetto) in Florida, m healthy hack berry trees in Texas, 
and in large limbs of wild grapevine (Am. Ent. Vol. III p. 239). Prof. 
J. B. Smith writes that he has reare<l it from the 'terns of young trees 
or from larger branche of oak which had been girdled, and that it 
bores " clear down to the roots." The writer has reared it from large 
branches and trunks of redbud ( Oercis canadensis and japonica) and 
Dr. A. D. Hopkins (Bull. ~2, W. Va. Agl. Ex. St., p. 193) state~ thatit 
~, infe..: ts dead bark and wood of beech, ' the ' green wood of living 
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A DESTRUCTIVE BORER ENEMY OF BIRCH TREES, WITH NOTES 
ON RELATED SPECIES. 

By F. H. CHITTENDEN. 

INJURY AT BUFF.A.LO, N. Y. 

Serious injury to birch trees in the city of Buffalo, N. Y ., has been 
reported the past fall, due to the ravages of the larvm of a bupresti<l 
beetle hitherto practically unknown as a destructive enemy to this 
gen us of trees. 

In a letter dated October 13, 1898, Mr. M. F. Adams, of Buffalo, 
wrote that an insect, which was afterwards identified as Agrilus cmxius 
Gory, was doing great damage to birch trees fo that city. Specimens 
of infested .European white birch, Betula alba, showing the mines of the 
larvre under the bark, were received, and later specimens of the beetles 
and larvre. A few years ago our correspondent noticed this same 
borer destroying a common white bireh, Betula papyri/era. At that 
time the cut-leaf weeping birches, with the exception of a few trees in 
close proximity to the infested ones, were not infested, and he was of 
opinion that these trees had not been attacked until recently. White 
birches of every description in the city have since been destroyed, a11d 
not many trees that remain standing are entirely free from infestation. 

Through the medium of the <laily press of Buffalo the matter has 
aroused widespread attention in that city. 

So much of value was obtained from Mr. A dams, through constant 
corre pondence during the months of October and November, that it was 
not considered necessary at this time for anyone connected with this 
Division to make a personal in pection of the premises, particularly 
since little of value is to be accomplished in the.line of an investigation 
of the life history of the species until the springtime, when the larvre 
complete their growth and their transformation to pupm and adult 
beetles. 

Our correspondent has expressed the belief that if radical measures 
are not adopted the loss of every birch in the city of Buffalo in the near 
future is imminent. This insect has already destroyed the common 
white birch and, as previou ~1y remarked, many of the cut-leaf aud 
European white birches. It even attacks trees planted but a year 
before. 

That this opinion is justified we have only to cite similar instances of 
recent injury by this ame insect at Detroit, Mich., which will be men­
tioned farther on, and by the related species, Agrilus bilinea,tus, the 
two-lined chestnut borer, to chestnut and. oak in various parts of our 
country, and by the sinuate pear borer to pear in New _Jersey. 

That injury was due to a species of Agrilus could readily be made 
out from the larvre and from the appearanee of the burrows under 
the birch bark. At our request Mr. Adams made diligent earch for 
the parent beetles, which often die in their burrows in the wood, with 
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the genus and perhaps of allied genera. So nearly torpid wern the 
larvc ~ when received and taken from their burrow..: , even in a wen 
warmed atmosphere, that they appeared as if dead, some of them 
remainiug motionless for a long time. 

In many instances it was noticed iu the larger branches, which were 
perhap from 11 to 1 Ji- inelie in (1 iameter, that the mines had pene­

trated to the center 
of these branches, 
and in some cases 
went through 
them. In no in­
stance was it found 
that the panmt in­
sect deposited her 
eggs in brauches 
smaller than one­
h a:l f to t h r e e­
fourths of an iuch 
in diameter. 

During N ovem­
l>er no larv<- eou ld 
be discovered in 
dry wood, but were 
found in wood 
which retained 
moisture, even 
when it had been 
cut down for nearly 
a year. 

,vriting Novem­
ber 14, Mr. Adams 
stated that he had FIG. 16.-Work of A griltlS anxius on trunk of w hite birch , l>ark r emoYed 

to show lar val gallerie -somewhat reduced (orig inal). 
just learned that 

the Forest Lawn Cemetery at that city had been badly infested by this 
species, and that about fifty of tlie birch trees bad been removed during 
the past two years, the cause of the injury not having been known until 
the attention of the authorities wa called to it by our correspondent. 

Mr. Adams's observations lead him to the belief that the beetles 
issue in greatest numbers from the trees, beginning in the la t week of 
June; but as several other species of Agrilus, as well as many other 
borers which inhabit the same latitude, issue from two to four weeks 
earlier, it eems probable that the earliest date of i suance remains to 
be observed. 

It ~as noticed that one of our common woodpeckers, undoubtedly 
the hairy woodpecker, Pfous ( Dryobates) 1.:ilZosits Linn., as well as could 
be ascertained without capturing or shooting a specimen, fed quite 
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The accredited distribution of .Agrilits anxius as rede cribed by H·orn 
(Trans. Amer. Ent. Soc., Vol. XVIII, p. 306) i ' ~Ia 'Sachu etts and 
New Hampshire; westward to Colorado. 

In the collection of the National Museum and that of Messrs. Hub­
bard and Schwarz and of the writer the following localitie. for t3is 
species are taken with addition of ome that have already been 
recorded: Mount Washington N. H.; Boston and Plainfield ( ~),Mass.; 
Buffalo Ithaca, ' Adirondacks, ' Elk Lake, and el ewhere in New 
York; Allegheny, Pa. (Hamilton); Lake Superior, :Marquette, Detroit, 
Agricultural College, and Port Huron, l\lich. · Stone Creek, Va.; Prov­
ince of Quebe · near Ottawa (Harrington). 

The larva.-The larva (fig. 17, c) re emble that of other pecies of 
its genus, being elongate, flatteued th~ first 
thoracic i.:egment-which is apt to be mi -
taken for the head, the latter being retrac­
tile within it-rather prominent, and the 
anal segment terminating in a pair of slen-

l der corneous forcep -like proces es. The 
color is creamy white, the mouth par~ dark 
brown, nearl.. black the remaiuing portion 
of the bead the fir t thoracic, and the anal 
egments being darker yellow. Being foot­

less, the dor al and ventral surface do not 
differ o noticeably as in many larvre. 

In the absence of a large series of the larvre 
of other pecie ' of Agrilus, a specific descrip­
tion need not be attempted at the present 
time, particularly since all of the example 
of this pecies which we have are fre hly 
killed and the material in other species is 
alcoholic and ha , for the most part, been 
pre erved for e eral year . 

The larvre at hand appear to be unu ually 

Fm. 17.-Agrilus anxi-us: a. 
female beetle; b, fi rst abdominal 
se men ts of male from below; 
c, larva from above-all enla.r ged 
about 3½ times (original). 

·tout, but. it is possible that this may be 
accounted for by the fact that they bad gone into hibernation and are 
unable to recover from their torpor. They are between five and six 
time as long as wide at the wide t abdominal i.: egmeut. 

The first thoracic i of about equal width with the widest abdominal 
segment ; the econd and third thoracic are a little narrower; all of the 
abdominal egments are subequal except the la t two, the penultimate 
being about the same width as the second and third thoracic. The anal 
segment doe not appear to differ from that of other pecie , the fork 
being of the same shape and bidentate on the inner urface. 

The length i , a little les than three-fourth of an iuch (17-18 mm. ) 
and the width i a trifle le than an eighth inch (2-r. mm.). 
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In 1 96 Mr. J. G. Jack publi bed in Garden and For t(July 1 1 96, 
p. 269) a hort account of injury to birch tree in the Arnold Arboretum 
at Plainfield :\Ia . from which the following, having reference probably 
to this pecie. is copied: 

ome of th f reign birch in the arboretum and other localities about Bo ton 
baYe been killed by the attack of borino· lan·,--c , of a beetle b "longing to the g uns 

o-rilu., and probably an introlluction from Europ . Th in t bore into the truuk 
and limb ultimate} killing the tr e. It presenc i often indicated by a light 
,Yelling of the bark. 

Among the writer collecting note made 1 reviou to his connection 
with the Department is one of the capture of tlli pecie ,T uly ~O 1884, 
on willow, a ociated with A. politus Say he latter a well-known wil­
low borer being ob .. erverl in greater abundance. Thi i briefly men-
ioned a" a "Tillow pecie iu Entomologica Americana (Yol. Y. p. 220, 

Dec. L 9). 
To bi mu . t be added reference to a note which appeared in letter 

form under various .title ver ~Jr. Adam ignature in the Buffalo 
(N. Y.) daily journals of O tober 9 and 10, · 1 98. In thi letter Mr. 
Adams called particular attention o th , alne of the early de truction 
by burning of all dying or injured birch tree in the infe ted lo ality. 
The identification of the depredator a a specie of Agrilu. wa · fir t 
made public through a bort letter addre ed to Ir. Adams by Ir. U. L. 
Marlatt of thi Divi ion and publi lied in tlrn proceeding of the board 
of park commi ioners of the ity of Buffalo. (Buffalo .L ew · ..1..:r-o . 7, 
1898. ) * 

METHODS F CONTR L. 

From our pre ent knowledge of the life habit of thi insect there 
are only two method._ of ·on rol indicated. The e are clean cultural 
practice an l the employmen of pre!·autionary mea ures which will 
._ ene the pnrpo e of deterring the iu -- ects from depo iting their egg 
upon the trees and from effecting the~r egre s hrough the bark of in­
fos tecl trees. 

I i not probable tha the trees can be saved after the· borers have 
once taken po se ion of tllem and the only thing to do i to cut down 
an<l de troy them by burning Lefore the following )fay or in time to 
prevent the i suance of the adult beetles in J nne. It is of prime impor­
tance that the utrno t care be ob erved to effect he de truction of all 
dead and dying tree " before the time for the beetles to i sue for the 
depo ition of their egg in the early ummer, and thi " applie to every 
bit of wood of birch, poplar and willow that may be infe ted or that 
may harbor thi in ect aud tllus prove a center of infe tation to healthy 
or uninfe ted growth. 

Some specie of Agrilu have been ob erved to feed freely upon the 
upper urface of the leaves of their ho t tree and it will be -worth 

* ince the present articl went to pre a f; w imilar letters have appeared. 
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A NEW NOMENCLATURE FOR THE BROODS OF THE PERIODICAL 
CICADA. 

By C. L. MARLATT. 

The writer reviewed the diff rent nomenclature· , uggested by variou 
author for the brood of the periodical Cicada iu Bulletin_.._ o. 14, new 
serie of the Division of Entomology, and therefore a brief urnmary 
of the old. s. ~tern L all that 11eed be gi en here. 

It will be rem mbe·r d that the earlier writers, viz, Prof.Nat. Potter, 
Dr. William T. Harris, and Dr. G. B. Smith, cla sified the broods solely 
according to the year of their appearance. The unpubli he,l register 
left by Dr. Smith include every brood now known cla ified according 
to race and girns the localitie for one additional brood the existence 
of which eems not to h~ ve been confirmed. Though lacking any spe­
cial designation for the broods Dr . . Smith' clas ification is as complete 
and accurate a that published by Dr. Riley· and "ince followed by all 
later writer . Dr. Asa Fitch was the fir t to introduce a numbering 
sy tern for the different broodR, enumerating nine altogether but his 
data wa yery limited aud he wa not aware of the 13-year --outhern 
period, and there 11ece1.::sarily resulted no little confusion of the brood" 
of the two raee~. The vVal h-Riley enumeration of 1 68 gave the 
records for ixteen broods which were de .. --ignated by roman numeral 
from I to XVI the enumeration being ba ed on the equence of the 
different broods after 1868. In 1869, in his Fir t Mi souri Report Dr. 
Riley, having in the meantime secured the manu ·cript paper of Dr. 
Smith, added the six broods from this paper not represented iu the 
Wal h-Riley enumeration in ·rea ing 1ihe number of the broods to XXII 
and renumbered ·them again in accordance with their sequence begin­
ning with rn69. Several of these broods are rather unimportant, or 
lack confirmation and one of them, Brood I II, wa founded on au erro-
neous record and has been dropped. · 

In the enumeration of the broods by Walsh-Rile.) and later by Riley, the 
two races are mixed togetht•r and a equence of uuml>er given which, 
after the fir "t thirteen years, lost all significance as a record of the order 
of the brood in time of appearance, aud from the fir--t ob cured the true 
kinship of the broods in each race. If, on the other hand, each race be 
considered eparately aud its broods be arranged in a --= eries iu accord­
auce with their equence in time, an important natural relationship in 
point of origin and distribution i plainly indicated. 

Taking first the broods of the 17- .. ear race, it will be seen from the 
subjoined table that if the enumeration begin with Brood Xi, the 
17-year broods follow each other in regular succession for eleven con­
secutive years; then after a break of one year follow Brood V and 
VIII, and after another break of one year Brood IX· another break 
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I, a here de ignated, i& the original or oldest brood of the 1,..,. -year 
race. IT ndoubtecll r ome of the 17- ear brood ,, per hap half or more 
of them, originated by retardation of individnat, and per hap half by 
ac eleration of individual · o that the original brood, if it till exist", 
i more likely to be one of the intermediate ones. Brood X being the 
largest of the 17-year broods perhaps has be. t claim to thi distinction. 

For the same reasons an intermediate brood in the 13-year erie is 
doubtle the original brood of the 13-year ra e and thi title may pos­
sibly belong to Brood XIX which ha the wide"t range of all the brood 
of the 13-year race. The fewer number of brood in thjs race would 
eem to indicate that it is of later origin than the 17-year race, and 

this belief i- further ju tified by the fact of its occupying, in the main 
a territory of later geological formation. 

The following table, beginning with 1 93, when the initial broods of 
both the 17-year and the 13-year eries appeared in conjunction, illus­
trates the new nomenclature sugge ted, and in parallel columns al o 
are given the corre ponding nomenclature proposed by .Professor 
Rile , by Wal h and Riley by Fitch, and the year records in Dr. 
Smi h' register: 

Xonienclature of the broods of the periodical icada. 

Broods of the 17-year race. Broods of the 13-year race. 

Year. P d R ·1 Wal h- F"t h Ip d R"l I Walsh- F"t h ropo e 1 ey Riley 1 c Smith ropose 1 ey Riley 1 c mith 

ation. bers. ber . ber . ation. bers. bers. ber . 
enu_mer- I num- num-

1 

mun- register. enll;1Iler- num- num- num- register. 

-t8-~!-:-::-::_:_:, ---I~-1 Ji ··rnr· ··· ·· / ~si xi:i¥ x~M I ·xiii·
1······3·l 1!ll2---~8~! 

1 95. . . . . . . llI XIII IX 1844 XX II ...... _. . . . . . . . . 1 43 
1896. . . . . . . IV XIV X . . . . . . . . 1845 XXI I . . . . . . . . . . . . . . . . 1844 
1897. . . . . . . XV XI . . . . . . . . 1846 XXII VI IV . . . . . . . . 1 45 
1898 . .... .. VI XVII XII 7 1847 XXIII VII V 5 1846-1859 
1 99 . ...... VII XIX . ....... . ....... 184 XXTV ................................. . 

~!~L~~~~ v~~ ~ I ~ 2---1 i:~~ i~l ::;::~: ::::::::i::::::~: ;;;;:;~~~~ 
1904 . . . . . . . XII II 1853 I XXIX ................................. . 
1905. . . . . . . XIII V III 6 185-! XXX ................................. . 
1906. .. .... XIV VIII I 3 1 55 X III XVI . . . . . . . . . . . . . . . . 1 54 
1907....... X, ... .... .. ...... ...... . . .......... XIX XVIII XIII 3 1842-1855 
1908. . . . . . . XVI IX TII . . . . . . . . . . . . . . . . . . XX II . . . . . . . . . . . . . . . . 1843 
1909 ... . ... 1 x,u .. ..... . ... ............. ···· ······ XXI IV ······· l ······· 1844 

1.'HE REL.A.TIO SHIP OF 1.'HE DIFFERE T BROODS. 

A a rul the relation hip of the brood in point of distribution 
agrees with their kinship a indicated by their >;~equence in time of 
appearance. The relationship indicated by the latter iz their 
equence in time, i doubtle untru tworthy a indicating origin, in 

some instances on account of the uncertainty ari ing from the action 
of the principle of retardation on the one hand and acceleration on the 
o her in the forming of new broods. 

In the case of a widely cattereu brood like Brood VI, it i quite 
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th latt r thr u ·h be olonie. in uorth rn Illinois and 11 diaua. Brood 
..._ .... Y, following _._ .,..IV i limit d to the Atlanti ·._ea board with the ex •ep­
tion of on doubtful colony in Iudian Territor , and connect directly 
with the ea tern colonie of XIY. 

Brood XVI i based on omewhat doubtful records,. the Colorado 
lo ality perhaps being due to confusion with some other specie a11<l 
the other records needing confirmation. Brood X,II i intermedia t ~ 

between Brood :XTI and Brood I its we tern colonies onnected with 
the former and the ea tern colonies with the la ter. 

THE REL.A.TIO SHIP OF THE 13-YE.A.R BROOD . 

The brood -= of the 13-year race break up into the following natural 
groups: (1) Related clo elyto Brood XIX, and compri..,ing Broods XVIII~ 
XIX, and XX· and (2) related to Brood XXIII and compri ing Broods 
XXI, XXII, XXIII and our new Brood XXIY. 

The fir t of the e broods, Brood XVIII, is a rather in igni.ficant one 
and is undoubtedly an ea tern extension or off~ hoot of the great 13-year 
Brood XIX, which 2ucceed it. Brood XX i undoubtedly a section of 
Brood XIX retarded one year just a Brood XVI i an accelerated 
swarm of the same. Both repre ent ea tern extension of the parent 
brood. 

Brood XXI eparated from Brood XIX by two year eems to bear 
little relation hip to the latter and a more logical arrangement consists 
in connecting it with Brood XXIII through Brood XXII, of which la 't, 
it may be con ' idered as an ea tern and northern exten ion. Brood 
XXII i a very marked iu tance of the formation of a new brood b) an 
acceleration in time of the appearan e of a portion of a larger and 
older brood. Its relation hip with Brood XXIII i' very marked and 
can not be que tioned. Brood XXIII, the main representative of tlii 
group i followed by he new Brood XXIV which i evidently a· 
retarded warm of the preceding brood. 

Of the new Brood~ XXIX and -L.,..XX, both of which need erification 
no significant relation bi1 can be pointed out. 

Brood XXIX i ery doubtful and the records are pos ibly based on 
confu ion with the 17-year race. 

NE BRO DS 17-YEAR RA.CE. 

Brood XII, 1904.-If hi record" are correct, thi brood i tlle one 
referred to by Dr. G. B. Smith a occurring in 1853 in Yinton Countv, 
Ohio, and Jo Da ies' County Ill. Its recurrence seems not to ba,Te 
been recorded either in 1 70 or 1887 and Smith records are therefore 
open to question. 

Mr. J ·. R. Burke, Milton Cabell County, W. ,a. writing under date 
of May 2~, 1 97, says: ~ The Cicada i not due here until 1904· its la"t 

i it was in 1887." 
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H writes, '' during la t June (1892) the periodical Cicada wa.· quite 
common here. * * * I thought it wa unu ual to find them in uch 
numbers four year after their regular appearance. The la t regular 
year was 1888." (See Insect Life, Vol. V, page 200.) 

If belonging to the 17-year r~ce, the two records following hould a] o 
be assigned to this brood. Mr. A. J. Julian, W oolleys Ford, Hall County, 
Ga., report..: under date of June 14, 1898, that tlie Cicada was pre eut 
there in 1892. Mr. J. W. Seaton, Strasburg, Ca ,; County, Mo., writes 
under date of June 9 that the Cicada "last appeared in that county in 
the summer of 1892 and iu the summer of 1896, being numerou both 
years. The 1896 record refers to the 17-year Brood IV, and hence the 
record of 1892 is probably also of the 17-year race occurring in the 
same district. 

The scattering specimens recorded by l\Ir. Davis as occurring on 
Staten Island in 1892 may also be assigued to this brood. 

EW BROODS 13-YEAR RACE. 

Brood XXIY, 1 9.9.-Mr. P. Lynch, Commerce, Scott County, Mo., 
under date of December :n, 1 )74, reports that the Cicada appeared in 
the summer of 1873 in considerable numbers, commg in Jnne and 
remaining about two month . '' Their ea tern limit in this county 
(Scott) was the Mis is ippi River, but they were as numerous on the 
opposite side of the river in Alexander County, Ill. 

Mr. W. S. Campere, Pickens Station, Holmes County, l\Iiss., writes 
under date of February 27, 1875, that the Cicadas appeared in great 
numbers in April, 1873. These two record ..: would indicate a brood 
originating doubtles by retardation ofindiYidual of Brood XXIII. 

Brood XXIX, 1904.-lt is possible that the following records apply 
to a 13-year race, and in that c<- e should be a . .igned to our Brood 
No. XXIX. 

Mr. U. J. Wellborn,. Blairsville Union County, Ga,., writes under 
date of June 12, 1885, that "in May, 1878, locusts appeared south of 
this place and the northern limit theu was the present southern limit 
of the territory covered now (b., Brood X, 1885).' 

Mr .. Jame Pagon, Winnsboro, Fairfielrl County S. C., writeR that 
locu ts appeared in South Carolina in 1878, but does not give definite 
localities. Both the e records need confirmation. 

Brood XXX, 1905.-Mr. B. H. Brodnax Brodnax, l\Iorehou e Parish, 
La., write under date May 13 1 02, that Cicadas are scatteringly 
present, and in a la.ter letter he asserts that the insect in question is 
the periodical Cicada, with which he is familiar. 

The record giveu above of new broods of the 13-year race are rathe1 
un atisfactory, and it may be true that the 13-year race has not by 
any means distributed itself over its entire period, and the broods still 
cluster about the two main representative of the race, namely Broods 
XIX and XXIII. 
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able xteusion northward in Illinoi and l\Iis ouri of the 13-year Broods 
XXIII r .. nd XIX, which fill almo ·t exactly a district" hi h would nat­
urally be suppo ed to belong to the 17-year race and probably to 
Brood X. .As pointed out elsewhere,* this circumstance has special 
significance when it is remembered that the northward extension of the 
13-year race is based on Broods XIX and XXIII, and that records of 
the former were collected for the most part in 1868, when this brood 
was in conjunction with Brood X, and of the latter in 1885, when Brood 
XXIII was also in conjunction with Brood X, tlle limits of which cur1-
ously enough stop rather uddenly at or nea,r the ea tern State lme of 
Illinois. A possibility is immediately sugge~tecl tllat the northern 
localities assigned to Broods XIX and XXIII properly belong to Brood 
X. It is true, however that records obtained the present year in the 
main seem t~ ustain the accuracy of the older records, but the:a.e is 
still sufficient doubt to warrant the taking of considerable pains in 
future to obtain accurate and full records of the distribution on the 
occasions of the recurrences of the several broods mentioned. Fortu­
nately, in 1902, the date of the next appearance of Brood X, there is no 
13-year brood to confuse the record:-; which may then be made. 

Many of the other scattering records of 13-year broods northward, 
~r of 17-year broods southward, may possibly be based on similar con­
fusions, arising from the overlapping of broods of the two races. 

The only way to accurately define the rar.ge of the different broods 
is to undertake with each recurrence a tltorougll and systematic inve:::;ti­
gation of all the territory open to the Jea.:t doubt. Such work has been 
repeatedly instituted, and particularly since 18fl8, and many of the more 
strictly limited broods have been very carefully recorded and their dis­
tribution has been satisfactorily defined. Work of this kmrl. has beeu 
done for Brood III in Iowa by Professor Bessey, and for Brood V in 
Ohio and West Virginia by Profes ors Webster and Hopkins. Similar 
work has been done fo~ Brood II in New York and New Jersey by Drs. 
Lintner and Smith, and for X and XXIII by Riley in 1885, and Brood 
XIX by Walsh and Riley in 1868. 

The value of a thorough nd systematic canvass of the territory sup­
posed to be co-v ered by any brood is exhibited iu much of the work 
referred to above, and notably in the case of Brood V studied by Pro­
fes ors Webster and Hopkins in Ohio and West Virginia. In the case 
of this brood, however there was no difficulty fr9m an as ociation with 
any 13-year brood. 

WORK NDERTAKEN FOR BROODS XXIII AND , I IN 1898. 

'I'he present year a very careful investigation was undertakeu by the 
writer of the important 13-year Brood XXIII andi,he ,~idely distributed 
but less important 17-year Brood VI. By calling into requisition the 

* Bull. 14, etc., p. 26. 
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L ·al in · i ·a i n h al "O been un l rtak u by entomo]oo-i" t in 
Y ral tate . A report from Illino1 ha beeu r ceive l from Pro­

fo " .. or Forb addin four or five counti to the re ord obtained for 
tha tate. Prof. J. B. mith ha r port d from ... """ew Jer ey adding 
fi e countie to the record pr viou ly obtained. Profe or Garman 
ha a ldecl i - countie from Kentnck not pre iou ly reported all iu 
th a tern end of the State and belongin to Brood ~~XIII. Prof P or 

tedmau eud an xtendecl record of Mi ouri countie vi it d by the 
Cicada hi year one of which i new to our record . 

The detailed r 1 ort from the partie named and a few record from 
oth r onrce are incorporated in the records given below. 

The record are summarized b tate"' and ou ... ~ies for ach brood . 
The counties marke l -with a tar (*) indicate tho -- e in which the Cicada 
occurred in one or more d n e warm"' in man T a e " everal reports 
bein O' re ·eived fr m the ame un ty. In the uni.:: tarred countie the 
Ci ·ada wa reported in few or cattering number" or at lea t a not 
abundant. The counti " in itali , duplicate old record · the conntie 
lacking confirma ion b the re •ord of thi , ar are in ·lo el in paren­
the e and incorporated with the ther . 

0:'IIPLETE RE 'ORD BY .,TATE'- A.YU ' C~TTIE OF Bl D YI. 

Delai ·are.- r wca tl . 
District of olumbia.- e,-eral localiti s. 
Georgia.-Dade, * Elbert Floyd, Rab r ham ..,. Hall ~ Paulding. Rabun .,,. ..:palding, 

Whit. 
Itlinois.-D wit , * Dougla Kno:s:, ..i:IcLean, l\I ntgomery co t. h lby, - ,-ermilion. 
Indiana. -Bo ne Br wn, arr 11. Grant John on Laport , ,Y 11 . 
Kentucky.-L tcher. ;,. 
Jiaryland.-Carr 11, C cil ~Ionto-om ry Prine org ,Va llingtou. 
Jlichigan.-Barry, ( a ~), hipp wa ene e ~ H ughton - Kent ( ? ) )Iacornb (?) 

_~ewaygo (?) Ogemaw (. ), Otsego " ' hiawa ee - ,Ya ht •naw. 
JI011tana. 1- hoteau, Flathead, Tallatin, Mi onla. 
Tele Jersey.-Bergen, uruberland Essex, Rud on, Hunterdon )!ere 'r, )Iidcllese:s:, 

Morri , Pas aic omer ·et. 
X zc rork.- re n , .,_Tew- York, Richmond, ch nectady, (,Ye tche ter). 
:Sorth arolina.-A.l :s:ander, ~ Bladen Burke - Buncombe auarru alclwell ;.,. 

atawba ;;. Hender on,;,. Iredell, Lincoln, - )Iacou, - )IcDowell, .... )Ionto-omery, 
)I ore Pender; "" Polk "" Randolph ( ? ), Rutherford, "'wain, - Tran ylv-ania,.,.. 
-Cnion * , '"ilkes, ;-- "\Ya hino·ton ( ?) . 

Ohio.- (A htabnla) arr 11 hampaign. olnrnbiana D laware )ladi on )lahon­
ing )Iontgomery, Morrow Pickaway, h ll>y, ( nrnmit-? ), "Cnion ('-in ton?). 

P 1111 ylrania.-Buck , (Dauphin ), (Lau a~t r ) , )lontgomery, ( Torthampton au l 
adjoining countie ). (Philadelphia Germantown ), Jrestmoreland. 

outh arolina.-Oconeo. ;.. 
Tennes ee.-Bradley, reene Hamilton Jeffer on, Knox, }Iei o- Polk Sullivan. 

1 ~ ~ o authen icated repo .. t of the occurreuc of the P eriodical icada in )fontana 
ha,e hitherto been obtained. I is inter tin o- to not that )Ir. E. Y. \Yilco:s: und r 
date of July 11, 189 , report that thi · in ect wa notice l in small number in the 
countie mentioned from June 15 to July 10, and thn m ~Ii oula County som 
damage wa done to young apple trees. 
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LI T OF PER ONS REP RTIN T THE PERIOD! ' L IC D 189 WITH 

BRIEF I DI .ATIO_J OF THE TA.TLRE OF THE RECORD. 

Th xa t record obtaine l by thi Di i..?ion relativ to the occur­
ren of Brood Y"I and XXIII in the early um mer of 1 -ig are give11 
belo" arranged un ler each brood b tate and countie . 17 pward of 
..... ~000 additional report were re~ei ed of a negative hara ter from th 
State li ted below and o her and of the no rec rd need be made: 
the e rer ort howe er are of on. i lerabl v-alue a showing he reg­
ion in the tate Ii ted and adjoining State in whi h pre .. um ably the 
Ci ada id not occur. 

HE >RD~ FOR Bl' D XXIII. 
Arkan a ~: 

Arkan a .-J. . "Tilco:s., tn tgart · June ·plenty: n <lamatre thu far. . P. 
Hinman Arkan a Po t · appeared between mid lle and Ja t of )fay. ~ . D. 
J ter W'\; · ; June 11 · appeared near Gille t. 
hley.-Dr. Ben. H. Brodnax, Bro inax La.· extending south froru )Iatoka, 
-~shley ounty into )Iorehou ·e Parish, La., to ~ler Roug . 

1alhonn.-H. L. Lyon, \Yoodberry · very few· a1 p ared la t of April. 
'arroll.-J. \,'" . .A.. h, Carrollton; June 11 · few th1 year. 
hicot.-\Yilliam B. dreett, Lake \illa()" ; Jun 26 · no general app aran e · in 

pot quite nuruerou · no ~pecial lamage to ,eg tation'. \Y. R. \Yallace 'ar­
mel ·June ; ha,e come· al o in" e t arroll County La. ..ff. H. ::\Iathi,, Grand 
Lake· June 17 · appeared )lay 1. remained thirty day : no damao-e. . 13. 
\\ Us, Dermott· June 9; uumer u , but mo tly in patche . 
lark.-L. L. )Iock rnithton: June 13 · not so nurueron a· in le 1. thou1.rh more 
than in 1 .. 
olumbia.-F. )l. Strange Buckner· June 13; few: no dama.;e. 
raighead.-J. . Broudaway. r .. Jone ·1 oro · Jun 1-! · Yery few· we look for 
them n :s.t year. G. F. Gib on. Gilke on· June 13 · few. hardly worth noticino-. 
J.o_;. D Jarnette :\Iammoth prmo-· A.ugu~t1 · nurnerou in thi aucl other 
cou11 ie along the ~Ii 1 1ppi River. 
rawford.-L. B. Byars .Alma· June 9 · few. 
rittenden.-"-- F. :\ladding: appeared here bet ween 1 t and 15th oOiay, increas­
ino- in number until about June 1 · now decrea mg. J. . D Jarnette. Mam­
moth prin(l' · .A..uo-u 16 · numerou . 

··ro .. -J. . Thoma . Yanndale· appeared rn reat number about ~lay 10. Carl 
Beard, Yanndale; June 1 · large numb r : Yery little damage. J. ,Y. Halk. 

berry Yalley: June 10 · pre ut tbrou(Ybout th county. \Y. P. Brown: 
\Yynne · June 10; present, but no damag no iced. 
e ba.-,Y. H. Gontt Rotan: Jun 1 ; f "· G. "-aterman Duma : June · foll 
force· ame out of groun<l. 

rulton.-J. . De Jarnette. ~I mmoth pring · Augu t 1 ; few. 
Garland.- . D. Je ter "T"i o-g · June 11 · r I ort appearance in 1 9 in thi ection, 

an l a s" ome have appeared near ;iJlett.' 
Hot pring .-J. D. Prince ander · June 13; heard a few ut n ne een. D. L 

Hendrix ps · June 11; no regular brood· heard three or fi ur only. 
Howard.-T. G. Kennedy: Picay1rne · ,er f win ~Jay. 
Jefferson.--T. T. Roberts. Pine Bluff· h re hy tbP million· the earth in the timber 

perforated by them· June 10. A.. F. ~re-- ill. Redfield· here in uperlati'rn de­
gre : June . R. D. :llcGaughy, Altheimer· )fay 10 · mall quantitie . 

Lafayette.-J. J. Stubb ~lot La.; report occurrence 2 mile north in Lafay tte 
onnty, Ark· June 14. 
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IlJinoi - ontinue 1. 
Jack on.-.;., H. Fren h. Carbondale: July 11 · ha,e 1 en here in considerable 

number . Ed w. Da,i . Elk,ille · June 1 · plenty thi ea ·on· a few for four 
year pa t. Prof. . ..A. Forbe report gr at number . 

Ja p r. - J. ~Iich 1 Boo-ota · June 13 · appeared about tifte n day ago. 
Jefferon. - 0. P. _-esmitb. Blufor l; June 11 · ,ery limited number about ~fay 15. 
John"on. - Prof. -. . ..A. Forbe report gr a number". 
Lawrence. - D. Horner. Olney· June - · timber i full. 
~Iaconpin. - G. \Y. Bohannan he t rfield; few· no o many a in 1 1 or 1 9-!. 

(Forbe . ) Re orde l in Bloomin<Tton Pantagraph, June 21; remarkalJle 
amount. 

~ladi on )Iarion.- Pror. G. A. For be r port grea mun ber . Recorded in 
Bloomington Pantagraph June 21. 

Perry. - J. B. En-in 8wanwick; June 13 · appeared _fay 21. 
Pike. - Recorded in Bloomin o-ton Pantagraph, June 21. Dr. R.H. :Main. Barry · 

Ju]y 1 ; heard them three or four week ago in west "ide of county. (For be . ) 
Pula ki. - \'\-. R. rain Yillaricl o-e; June : appeared abou )fay 20 and are yet 

in full force, doing much damage to yonn°· orchard . J. "· Gaunt ~ -ew Grand 
hain · great number from latter part of ~fay until June 10. J . .._, ~lorri . 

.,.llin · great uumber : came abou )lay 25. Prof. S. A.. For be report great 
numbers . )L _-, ~IcCartney nperintendent f city cbool~ · common at 
Trand hain, near John on ounty line· . aid to be numerous aero Ohio in 

Kentucky. ( F rbe .) 
Rand lph. - Recorde l in Bloomington Pantagraph: June 21. Prof. . A. Forbe" 

reportn no great number . 
Richland. - J hn 'amp Berry,ille: June 1 · heard one or two· no damage. 

cott. - Prof. _. A. Forl e report no o-reat number . 
~t . lair.-F. Helm Bellenlle; June · heard few in timber; found remain of 

a few la t year. ..ffilliam alle, )lari a· Jane ; not uch numbern an four 
year a<To. Otto P. Klop ch_, uperintenclent chool , )Ia rnutah _: heard it 
early in June; ince then but rarely· ecured no pecimen . (Forbe . ) 

Lni n .- J. R. Jar,i , obden: Jone 1 : 'mall number middle of April: lar(re 
number middle ~lay. Prof. . A. For he r port ';laro-e number . · 

1\aba b.- ..A. B. Denham. owling· June : great number"; remember them in 
1 6 1 72 or 1 73. and 1 5 or 1 6. 

,,a hington. - \Y. L. Kuo-ler kawtille; not uch number as heretofore. ~-\, ..A. 
Hinkley. Duboi · few: only "een the ' cast ; , ery catterin<T. (Forbe 

"ayne.- ' . 0. Trn cott i ne · June 6: goocl many in timber land 
\\illiam on. - Prof .. A. Forbe report (, great nnmb r ... 

Indiana: 
Bartholomew.- ~ mo \Y. Bntlerb Indianapoli : July r · heard at Columbn 

Jul> 2-!. 
Da,ie .- \\.~l.A.Kirby.Bloomiugton; June12· uonehere· bu read that they 

are pl ntiful in Dade ounty. 
Fayette.-J ona Scholl. Lyon .:tatjon; June 11: few straggler . 
Floycl. - r. E. Smith. Floycl KnolJ ; June 6: on, here and there. 
Tib on. - Anton Zeitz Hau tadt: June - : o-rea numbers. J. B. Jolly Gray­
,ille _Ill.: June 9: nurner u . Ed. R. '\Yahn iedler, Oakland ity · June; very 
numeron · con iclerable damao-e. John\\ .... John on Princeton: great nurn 
ber al out )fay 25. . F. Garri on, Fort Branch· June 0

: ,at number in 
fore t · ground perforated with hole . 

Jack ou.- . )I. Fo ter. "'eym ur · June 17: few; not o abundant a in 1 5. 
Jenning .- H. R.1\eek. _~orth Yemon: June · moderate numl er. 
Kno:s::.-Jame ,,. Emi on. Yincenne : June 6; wood are full. R. ~I. Robin,_,on, 

\\heatland: .Jun 9: not ,ery numerou . J.B. JoUy, Grayville. Ill.· June 9 · 
numerou ·. A.mo W, Butler. Indianapoli ·; heard e,eral at Yincenne July . 
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K n tucky-Continned. 
Graye .- fo · Connor, Mayfiel l · large numbers; June 10. J.P. Morrill Loweg; 

June 9; plentifnl. 'f. J. ro s, Pritchard; July 20· n o damage; con iderahle 
n ise. (Garman.) . . Alli on P. 1'1., Pryorsburg; July 16; plenty; counted 
16 hole in a foot squar of ground. (Garman. ) 

Green. - R. I. Taylor, Thurlow· June 7; few. 
Hancock.-J ohn Friel , ictoria; July 1; very few; v ry abundant thirteen 

year ao-o . C. E. Friel, Pates ville; "heard them inging · ' June 15. 
Hardin.- 1

• K. Tichenor, onora; June 11; extremely limited· m re usual yearly 
quantity. 

Hickman.-James ,Y. Blair, Ioscow; June 23; appear ed about :May 1. J. I. 
Samuels Clinton; June 13; not very many. (Garman. ) 

Hopkins.-W. D. Crow, Iadisonville; June 10; heard a few. Robt. Almon, Nor­
ton ,ille; August ; few; same as last year (annual f). (Garman. ) 

Li vingston.-J. R. ummers, alem; ,June 10; few; here in 1894 in full force. 
T. H. Robertson Lola; July 17; few. (Garman.) 

Lyon.- J. H. e 1, Kel ey; June 7; mall number . Esse_- pnrrier, tar Lime­
work ; not more than every year (annual . ) . (Garman .) 

Mar hall.-J. B. \Vyatt Briensburg · July 1 · con iderable number in May. 
(Garman.) ,\. E. Downing, harpe; July 26· a few. (Garman.) 

l\IcCrack n.-,v. :N. Br an, Lamont; July 16; few. (Garman. ) B. H. mither, 
Graham·dlle; good many. (Garman.) 

l\IcLean.-R. . Brown: Congleton; few. (Garman.) 
l\luhlenberg.-Henry Tinsley, Central City; June 25; very few. J. :M. ilvey, 

Dnnmor; Jnne 11; ,ery few. 
Ohio.-P. L. ,Yood, Ceralvo· June 13; few. P. L. ,, ood, Ceralvo; July 19; not 

numerous. (Garman.) D. B. London, Rosine· July 16; inconsiderable. 
(Garman.) 

Trio·g.-G. T. Wallace, Canton; June 8; appeared first week in May. H. C. 
Vincent. Cadiz; July 1 ; very few. (Garman.) 

"Gnion.-Geo. H. Drury, t. v incent· July 19; very few. (Garman .) 
,Yebster.-T. A. Stewart, Sebree· July 18; mall number· nothing to compare 

with five years ago (Brood I . ) . (Garman.) Tho . A. \ aughn, Golds; Yery 
f w. (Garman.) 

\V lfe.-J. L. Center, Campton; "does appear this season;' June 7. 
Loni iana.: 

Bi nvill .-C. E. ·whitley, Liberty; "they haYe; June 7. 
Cald well.-J. hick, olumbia; June 12; great number J. A. Humphri s, 

Kelly; June 21 · app ar d. Hattie Hough, po tmaster, Colnmbia; appeared 
about ~Iay 15; great many. 
laiborue.-J. ,Y. :McFarland, Homer; June 10; few. A. E. Price, postmaster, 
Homer; June 3; very few; no damage. 

Concorclia.-B. J. ,Ya<l.e Fro;more; appeared about May 17. 
Ea t Carroll.-Jame Bear<l., Lake Providence; June 10; "millions; no damage." 

1. A. Voelker, Panola; June 9; numerou, in Eat Carroll and West Carroll 
parishe , and more abundant in Madi on and Ten as parishes. Edw. Constant, 
Atberton; June 8 · "greater numbers than I have e,,er seen before.' N. H. 
Benjamin Atherton; June 7; large number· in and adjoining the fore t . 

East Feliciana.-Joseph A. tott, Olive Branch· July 1 · heard t-wo, seen none. 
Franklin.-.A.. )lcD. Ba kin, Ba::;kinton; pre ent. G. "\V. Hodge, Crow ville; June 

11; abundant. J.B. Garcin Liddieville; vast numbers in May and early part 
of June. 

Maclison.-J. T. \Y. Clellan, Tallulah· June 10· great number kept to the forests. 
J. ~I. H erbert, po tma ter, Tallulah· May 27; large numbers in fore ts. C. A. 
Voelker, Panola ; very abundant. 
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Mississippi- ontinu cl. 
Holmes.-F. A. Howell, Bowling Green· June 7; large numbers; almost gone 

now. vV. Bridgforth, Picken,; June 16; very numerous; now gone. \V. A. 
Reid, Mone., Carroll County; present. 

Itawamba.-J. H. M. Harrison, Tilden; June 15; not o numerous as formerly. 
Jefferson.-D. G. Ashley, Ashley; June 23; vast numbers. 
Lafayette. - J. F. Brown, Oxford; June 7; present. G. H , Turner, Burgess; su­

perabundance. 
Lawrence. -D. A. Da'\\son, :saul bury; June 11; small numbers. D. G. Ashley; 

-va t numbers. 
Leake.-J. R. Lowry, Hopoca; June 15; few in lay; great many in 1881 and 

1 9--1. 
Lee.-J. \V. Burness, Baldwin; June 14; here for a month; in nion County 

four years ago. 
Leflore.-\V. A. Reid, Ioney; present. 
Lincoln.-G. R. Robertson, Fair River; June 6; present. D. G A ·hley, Ashley; 

va t 1rnmbers. G. H. Kant, Meadville; June 10; letter. 
Lowndes.-J. B. Brooks, Crawford; May 1; limited number; large numbers in 

189-!. 
:Madi on. - \Y. B. Stinson, Canton; June 11; numbers. Walter Virden, Cynthia, 

Hinds County; more nnmerons than ever known. 
Marion.-J. l\I. Foxworth, Pick wick; June 18; reported. 
1\Iarshall.-Geo. J. Finley, Holly Springs; June 8; very numerous. 
Uontgomery.-J. E. Flowers, Kilmichael; June 13; great numbers. J. A. Lane, 

Huntsville; June 20; very numerous. J.B. Simpson, Poplar Creek; great 
numbers in )lay. 

Neshoba.-D. H. Thaggard, Philadelphia; very few; very numerous in 1881. 
"ewton-Eugene Carleton, Decatur; .June; not numerous. 

Oktil>beha.-O. B. Cooke, )I. D., :l\laben; June 6; large numbers now. 
Panola.-T. J. Hunter, Sardis; June 9; singing for two weeks; 110 damage. 

R. T. Hunter, Sarchs; appeared May 15; disappeared June 6. G. W. Dyer, jr., 
Batesville; here 1 t of April; first I remember. i\f. T. \\ right, Bate ·ville, 
June13; hereAprillOto June 7. J.F.\Villiamson,Pleasant Gro,e; June 6; 
great number . 

Pike.-Mrs. L. H. Palmer, :McComb; June 6; great numbers; letter of details. 
Pontotoc.-J. D. Phifen, Ecru; June 8; very numerous. 
Prenti s.-L. l\L Burge, \Yheeler; June 10; appeare<l last of April. B. A. P. Sel­

man, Booneville; June 7; some thmk them not as numerous as former years. 
Qnitman.-J. A. Cooper, Belen; June 7; very numerous; clipping from "The 

Quitman Quill, " "oods afrrn; June 3. 
Rankin.-\Y. E .. Johnson Chapman; June 20; great numbers in forests during 

l\Iay. J. I. Palmer, Lynwoou; immense quantities in some place , in i\lay. 
Simp on.-\V. G. Ashley, Ashley; June 23; vast number . 
Smith.--\Y. G. Ashley, Ashley; June 23; vast number. 
Tallahat chie.-J. P. Arnold, Rosebloom; June 17; present; no damage. 
Tate.-'\Villiam Scott, Senatobia; June 13; large numbers m timber in May. 

·w. R. Eason, Arkabutla; June 8; good supply. 
Tippah.-\V. G. Rutledge, Ripley; June 8; here now; no damage. 1\1. T. Gardner, 

Blue Mountain; appeared about May 20. 
Tunica.-Thomas Byrn, ·wanamaker; June 8; large numbers. R. C. Kyle, 0. K.; 

has been ,ery numerous. 
Union.-R. J. Ale.s:and~r, Etta; woods alive with them in May. F. \V. Cullms, 

Wallerville; June 17; appeared l\Iayl; disappeared to-day. James H. Hevey, 
Ingomar; August 22; vast numbers; remained forty-five day . 

"\Varren.-John D. Watts, Redwood; June 7· appeared in the ea, tern part of 
county. I. V. \Velch, Redwood; June 8; ye. 
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Missouri-Continued. 
Pemiscot.-J. M. Bullanl, Cooter; Juue 11; large numbers. 
Petti .-Green Riclo-e (Stedman). 
Perry.-A. H. Cashion, Derryville; June 11; present. Claryville (Stedman). 
Phelps.-J. M. Fleming, St. James; June 18; few; numerous in 1892. 
Polk.-Aldrich ( tedman). 
Pulaski.-J. K. Giddens, Big Piney; June 11; few. T. T. O'Halloran, Richland; 

Jnne 28; few. W. II. Goodman, Hancock; ,June 11; very few. 
Reynolds.-J. E. Heaton; July 6; few. 
Scott.-G. B. Greer, Sikeston; June 8; appeared. Commerce (Stedman). 
St. Charles.-R. B. Bradshaw, West Alton; June 13; appeared. Gilmore 

(Stedman). 
St. Clair.-J. S.Mannering, Lowry City; June 17; very few. 
St. Francis.-R. S. Banks, Bismarck; June 11; few. J. A. Shultz, Farmington; 

June; few. 
St. Louis.-Creve Camr (Stedman). 
Taney.-Cedar Creek (Stedman). 
Te:xas.-Stanford (Stedman). 
Warren.-G. H. Martin, Tuque; June 14; few in timber. Holstein (Stedman). 
Wasbington.-J. G. Barlow, Cadet; May 27; plentiful in wood ; saplings 

injured. William Goulding, Hulsey; not many. Summit (Stedman). 
Webster.-T. G. Cardwell, Seymour; June; not as many as usual. Niangua 

(Stedman). 
Tennessee: 

Benton.-R. B. White, Big andy; June 8; "bulk came about June 1." vV. H. 
Evans, Camden; June 17; great numbers; now gone. 

Carroll.-E. G. Butler, Westport; June 8; numerous. J. W. McMillin (corre­
spoudent Statistical Division), Post; letter of May 23; plentjful. 

Cbester.-J. C. Miningham, Henderson; June 7; abundant. J. A. Miller, Sweet­
lips; June 6; appeared May 10; plentiful yet. 

Crockett.-W. B. York, M. D., Chestnutbluff; present, but rapidly disappearing. 
DeC'atur.-C. F. Abston, Parsons; June 6; abundant. M. P. Haynes, Oakview; 

J nne 15 ; great numbers. 
Dickson.-J. E. Manson, Murfreesboro; June 11; nmch damage. 
Dyer.-W. J. Flatt, Templeton; June 15; million~. .J. W. Le(lbetter, Finley; 

June 15; considerable numbers; here thirteen years a.go. Lonis M. Williams, 
ewbern; June 7; great numbers. J. N. Parker, Dyersburg; Jnne 6; quite 

numerous. L. M. Michett, Heloise; June 11; apparently "more than 
usual." 

Fayette.-,Tames H. Cocke, Lambert; June 7; "very thick." J. vV. Dongan, 
Williston (2 cards); were very numerous in May; very few now; June 18. 
W. A. Douglas, Lambert; June 16; appeared about May 1. ,J. M. Jones, 
Somerville; June 7; Jarge quantities. 

Gibson.-G. vV. Terrill, :rebo· June 10; appeared about May 6. J. H. Koffman, 
Frnitland; June 11; great numbers. 

Hardeman.-A. Fitz, Whiteville; June 9; large numbers about May 10. E. B. 
Stewart, Newcastle; appeared last of May; stayed two weeks. J. L. Gibson, 
Whiteville; appeared about second week jn June. 

Hardin.-E. •r. Cronin, Saltillo; June; great numbers. J. T. Martin, Nixon; 
June 14; very numerous. 

Haywood.-F. B. Gause, Nutbush; June 13; appeared May 15; were here in 
1885. F. E. Hunt, Stanton Depot; June 11; very numerous. 

Henderson.-'r. C. Moore, Luray; June 14; present; here in 1885. Nathan ,val­
ter, M. D., Atkins; appeared about May 20. 

Henry.-J. D. Poyner, Northfork; great quantities from May 15 until June. 
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Georgia-Continued. 
Hall.-B. Kiblack, Yirgil; June 22, 1898. 
Paulding.-J. S. "'\Yatson, Brownsville; June 30· few about first days of 

... fay. 
Rabun.- ee report of P. "'\V. Green und r Habersham County; see report of B. C. 

Hawkins under l\Iacon County) N. C. 
Spalding.-H. N. Starnes, Experiment; "a lvance guard" first heard in I palding 

County June 10. 
"\Vhite.-A. "'\,. mith: Tesnatee; none een, but few heard recently. P. 

Dorsey, l\Iossycreek; June 20 · very few. 

Illinois: 
De\\itt.-John I. Barnett, Hallsville; great numbers about rnidcLle of ~Iay. 

"'\V. R. Carle, \Vapella; millions about first of June. 
Douglas.-Recorded in Bloomington Pantagraph, June 21, 1898. 
Kno:s:.-Joseph "'\Y. ~Iiles, Appleton; heard few June 10. 
IcLean.-C. . "'\ anclervoort, Randolph; few this year. 

l\fontgomery.-E. H. Donald 'on, Nokor~is; very few. 
Scott.-John C. Andra', Manchester; sporadic (XVIII, June 2, 1). 
Shelby.-Bern?ard ~Ianufacturing Company, Strasbur;; plentiful in eastern 

part of county. 
Yermilion.-J. G. Baird, Indianola; few. 

Indiana: 
Boone.-T. R. Caldwell, Lebanon· limited number ; June 10. J. C. Jaque , 

Thorntown; reported; June. 
Brown.-Thomas J. Cornelius Cornelius· limited number · June 11. 
Carroll.-"'\Y. B. Ray, postma tor, Rockfield; heard them just lately; June. 
Grant.-J. M. Iiller, 1 pland; ·cattering in the. timber; June 8. 
Johnson.-John B. Miner, Edinburg; few as yet; June 7. 
Laporte.-X. "'\Y. Garman, Rolling Prairie; se"Veral in the timber; June 13. 
\\

7 ells.-E. Y. Sturg~s, Bluffton; ·rnry limited; June 9. 

Kentucky: 
Letcher.-W. B. "'\Yebb, l erg nt; present; June-. 

Maryland: 
Cecil.-Frank "'\V. Sempers, B1ytbedale; two specimens obsen·ed May 25; 

a year ago larvm fouml when excavating at depths of 2, 4, aml 6 feet from 
surface. 

Iontgomery.-August Busck, Cabin John Bridge. 
Prince George.-Frank Benton, Berwyn. 
"'\Yashington.-H. B. Hawkins, Hager town; July 22; saw one specimen; June 1. 

Michigan: 
Barry.-A. C. Boyes, Hasting ; mo tly on the forest tree..., · June 17. 
Chippewa.-"'\ illiam P. )lcDonaldJ Pickford; plentiful· June 15. 
Genesee.-S. "'\Y. Pier on, Lmden; plentiful· ,June 6. 
Houghton.-J ohn Holle, Jacobs ville; very many; arrivctl in the middle of ~lay; 

June 11. Also in letter of June 25 John Holle reports great damage, bnt 
unable to send specimens. 

Kent.-C. L. Barrett, Kent City; appeared in this and adjoining counties, doing 
great damage; June 10; appeared ~lay 15. 

l\facomb.-D. H. Miller, l\Iacomb; appeared; .July 11. 
Kewaygo.-"'\V. E. Gould) Fremont; sparingly; few last year; June 16. 
Ogemaw.-iialcolm lcLean, Pre.: cott; August 29; Yery mall m1mbers from 

midclle of June to July 30. 
Otsego.-H. L. Bonner, Vanderbilt· gr~at numbers, forests nearly denuded; 

June 8. 
hiawa see.-C. 1\1. Kellogg, Perry; appeared; June 5. 
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ort.h Carolina-Continirncl. 
Iredell.-G. H. hephenl, EJmw od; very limited· appeared Ia 25, but soon 

<lisa pp ared. 
Lincoln.-J. H. Reinhardt Reinhardt; appeared about May 1, and left about 

June 1. J. D. Mund , M. D., Denver; June 11; only a £ w. R. M. Rumon, 
Lincolnton· June 6; pl ntiful, but no damage. 

l\Iacon.-Jo eph l\lorgan Etna; June 13; gr at quantities. B. C. Hawkin 
Highlands; l\lay 21; n um erons in the mountain about 2,800 feet elevation; 
al o in Rabun County, Ga., aud Ocone County, '. C. C. \V. lagle, :ronali; 
July 8 · pr sent in lay. 

foDow ell.-L. \"\. \Yillb-1ms, Greenlees· appeared about May 15. . L. Ballew, 
South Toe, Yancey County; June; ' This year east of Catawba River, next year 
rnach to Blue Ridge, and following year to here." 

l\loore.-, . B. \Vorthy, Jone ' lJOr ; June 14; very few. 
l\lontgornery.-John F. otton, Pontop; June 16; very few. 
Pie<lmont sectjon.-George . Powell, Asheville; :May 23; " Tnderstand it is now 

appearing in Pie<lrnont sectio11, and is expected in the mountain counties/' 
Pender.-.T. E. Henry, Long Creek· Jun 6; appeared. 
Polk.--C. ". Pear 'on , aluda; June 7; app ar cl about fay 1. T. F. Thorne, 

Mill pring; June 7; vast amount. N. H. Hill, Columbus; June 8; numerous 
here, also in Hender on, Tran ylvania, and Rutherford counties. 

Rabun.-B. C. Hawkins, Highlands; in 1 tter Juno 3; in mountajns at eleva-
tion of 1,500-3,000 feet. 

Randolpb.-D. G. l\Ic~la ·ters, farmer; few. 
Rutherford.- . H. Hill, Columbu ; June · numerous. 
Swnin.-P. P. l\lcLeau, Whittier; .June 7; pre ent in parts. 
Transylvania.-J. :M. Tbra'h, alhoun; large numbers in May. . H. Hill, Colum-

bus; June ; numerous. 
Union.- . J. Richardson,\ ax.haw· June 11 · some in woods. 
Washington.-James A. Che e Roper; Jnne 13 · "in ect in apple tree ' 
·wilkes.-J .. J. picer Joyne · June 9; not here, but in other parts of county. 

Ohio: 

R. Dou Laws, )Ioravian Fall ; ~fay 2 ; '' column extending from Brushy I01m­
tain south we t ome 2 mile . Calvin J. Cowles,"'\ 1lke boro; July 26 · gives 
boundarie of brood . 

Carroll.-J os. lcGregor Carrollton; very scarce· June 10. 
Cbampaign.-Dr. Dadd O Brien, rbana; few; no damage; May 9. 
Colurnbiana.-J. M. Dickin on Lisbon; none except a few in one locality; 

July 11. 
Dela.ware.-H. A. Davis, Constantia; June 22; very few. 
Mahoning.-L. A. \Va.gner, B rlin Center; June 9; very few yet. 
l\Iadi on .. -James . Hine 24-8 \Vest Fonrth street, Columbus; few. 
l\Iontgomery.-James . Hine 2.J.8 \Yest Fourth street, Columbus; few. 
Morrow.-R. A. Beatty, Cardington; June 10; aw two . hell . 
Piekaway.-Ezra Hill, Darby,ille ;_ June 1; few in northern part of county. 
Shelby.-.J.F.Erne t,Daw on; sawthree,:May29; none no ,June 9. 
Uniou.-J. P. Martin, Milford Center; limited numbers in particular localitie 

June 15. 
Pennsylvania: 

Rucks, 1\Iontgomery. -Robert Blight Green Lane; June 17; 0Teat numbers at 
Durham Buck County, and few at Green Lane, Montgomery County. 

W estmoreland.-P. Jerome Schmidt, t. Yin cent College, Beatty; June 27; seen 
none; hacl expected them. Robert Ellis, Youngwood; June 8; few; little 
early yet. 
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W iscon in-Continued. 
Sauk-Continued. 

hole . In the woods near by their noise resem bl s the distant roar of t he 
sea. Chicago Times-Herald clipping, Jun e 25, stat s t ha t they appeared at 
Baraboo a month ago; mu h more n u merous t han seventeen years ago. 

awyer. - vVilliam Powers, Hayward; June 8; few in certam places. 
,vashburn. - Anclrew Ryan, hell Lake; June 15 ; not to any extent. 
"\Vaushara.- H. 0. Kruschk, Aurora ville ; June 17; some in western p art of county, 

according to report. 

SOME OBSERVATIONS ON THE CYCLE OF THE SEXUAL DEVELOP­
MENT OF THE "BLOOD LOUSE. " 

(Schizoneura lanigera Hansm.) 

By . MOKRZHET KI. * 

Notwithstanding the fact that Schizoneu,rci lanigera H ausm. was the 
subject of numerous observations in various countries, some stage of 
its post-embryonic development are still in ufficiently investigated and 
their role in the life of the insect is not cleared up. The appearance 
of the'' blood louse" in great numbers in the Crimea gave me an oppor­
tunity last summer to turn my attention to those uncleared-up points 
in the development of the insect and I shall endeavor to lay down 
briefly my observations. 

It is well known that in the blood louse a double cycle of develop­
ment is observed, one with a sexual generation and the other without 
it, and that after a number of broods of this insect which are born par­
thenogenetically from wingless viviparous females-nurses-tow3:rd 
the fall among the wingless male nurses there appear individuals with 
rudimentary wing , so-called n mphs. 

In the past fall in the Crimea I did not find nymphs before Septem­
ber; on the 12th of September (old style) I found in one garden (on 
the Kacha) nymphs entirely ready to assume the winged state, and on 
the 14th of September I observed the flying of the winged blood louse. 
The ability of the winged insect to fly was a matter of doubt in our 
science. While some investigators (Kessler) t asserted that the winged 
blood lice move about little and are not capable of spreading the infec­
tion on other unaffected apple trees since they are· una ble to fly over 
to them, other investigators, among them R. Goethe, ascribed to the 
winged insect the ability to fly · well and to spread the pest to new 
places. 

My observations show that the winged blood louse flies well, but is a 
bad conveyer of the infection to new places. 

* Translated from the Russian by Prof. P. Fireman, Columbian Uni·rnrsity, Wash­
ington, D. C. 

t Dr. H. F. Kessler, "Die Entwickelung und Lebensge chichte der Blutlaus." 
Cassel, 1885. By the same author: "Die Ungefahrlichkei t und k ostenlo e Vertil­
gung der Blutlaus" in the "Bericht for Naturkunue zu Cassel," 1889, 
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With such a correlation of the sexes, in freedom, by far not all the 
females can become fertilized ( although one male usually fertilizes two 
females), and consequently the greater part of them lay their eggs non­
fertilized. 

Nature having provided the blood louse with a powerful means of 
preservation of its species, namely, with parthenogenetic multiplica­
tion, left tbe sexual mode of multiplication, as it were, iu reserve only 

. (as auxiliary), not having perfected it to the neces. ary degree. 
Thus, although the winged blood lice are capable of flying over to 

uninfested. trees, the sexual females J)roduced by them, owing to a lack 
of males and the difficulty of finding the female~ by the latter, lay, iu 
the majority of c~ses, unfertilized eggs. 

The males and females of the blood louse, as is well known, have no 
proboscis and digestive organs and do not take food during the whole 
of their life, which lasts, accordiHg to my observations, fifteen to 
eighteen days. In the course of that time the sexual intlividua]s grow, 
moult several times, and are in constant motion. 

The adult female is of a convex, ovate form, yellow red in color, with 
dark eyes. The antennrn are rather short, five-jointed; the first two 
joints are the shortest ones; the following three are longer and nearly 
equal to one anotller; the last joint is somewhat pointed. The adult 
female i twice as large as the male; she is 1.1 mm. long, 0.5 mm. wide. 

The male is better ~haped and quicker in the movements than the 
female; five-jointed antenure, al)Out llalf a long as the body; the third 
and fifth joints are of about the same size; the fifth one has a hollow 
and is pointed. The color of the body is olive yellow. On the last seg­
ment of the abdomen there are two pointed sexual stripes. The length 
of the adult male is O.fi to 0. 7 mm., the width, 0.2 mm. Both sexes are 
covered with a slender white down. 

About twelve days after birth the females become slow in their move- . 
meuts. When not at freedom (as in experiments), tlley gather at tlle 
lower surface of the leaves aud into depressions of the latter. Through 
the integument of the adult female begins to shine through a large, 
long, oval egg, constantly iucreasing and filling the whole cavity of the 
female. · 

About this time the mobile males hunt up tlle females for pairing; 
the male gets upon the back of the female, and in this position the in•• 
sects remain more than an hour. One male fertilizes two, but some­
times more females. Two days after the pairing tlle female lays its only 
egg, performing this act slowly during fifteen or more minutes, owing 
to the enormous size of the egg as compared with the insect itself. The 
laying of the egg appears as the last act in the life of the sexual female, 
from which there remains almost nothing more than the shriveled skin, 
of an olive yellow color, which continues. to move for some time. 

The egg of the blood louse recalls to one that of the phylloxera. It 
is oblong, cylindrical, rounded at the ends; freshly laid it is smooth, 
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transformations and escaped, leaving behind them nothi_ng but, their 
ca..: t-off skins to indicate their former pre ence. With these were several 
Chalcis flie belonging to the genus Apostrocetrus, which had evidently 
preyed upon the Ceciclomyians. 

No complaint of these insects again reached this office until nearly 
three years later. On September 26, 1898, a second sending of infested 
sorghum eed was received from R. H. Price, of College Station, Tex. 
This contained quite a large number of the adult flies in addition to 
the empty pupa ca es out of which they bad issued. In several in tances 
these empty cases were projecting out of tlte tops of the seed-husk , 
the larvre having evidently lived in these husks next to the seeds, which 
they had caused to shrivel up by depriving them of their juices. A 
large number of the seeds had thus been rlestroyed by the e pests. 

An extensive examination of the literature bearing on this subject 
has failed to reveal a single reference to a Oecidomyian that attacks 
the seeds of sorghum or of any closely related plant, in any part of the 
world. There is every reason, therefore, for believing tlJat this pest is 
as yet nndescribed, and a detailed description of the adults is given 
herewith: 

Diplosis sorghicola new species.-Antenrn:e of the male as long as, of the female 
almost one-half as Jong as, the body, in both sexes compo ed of fourteen joint ; joints 
three to fourteen in the female each slightly constricted in the middle, each except 
the last one greatly constricted at the apex into a short petiole, a few bristly bair1-1 
not arranged in whorls scattered o-ver each joint· in the male, jvints three to four­
teen are each greatly constricted, slightly before the middle, and again at the apex, 
except in the case of the last joint, the constricted portions are as long as the thick­
ening at the ba e of each joint; each of tbe thi kened portions bears a whorl of 
bristly hairs. In the liYing insect the bead, including tbe palpi, is yellow antennm 
and legs brown, t1rnrax orange red, tbe center of the mesonotnm and a spot crossing 
the pleura and enlarging on the sternum black, abdomen orange red, wings grayish 
byaline. The 1irst vein reach s the costa noticeably before the middle of the wing; 
third vein nearly straight, ending slightly below the ext,reme tip of the wing, the 
b~sal portion of this vein, where it joins the first vein, distinct; fifth vein forked 
slightly before the middle of the wing, its anterior fork ending nearly midway 
between the tip of the posterior fork and the apex of the third vein. Length nearly 
2 mm. 

Owing to the fact that this insect passes through all of its stages 
within the seed-husk , there i no chance of destroying it by the u e 
of any known insecticide such as could be used against it with reason­
able expense and labor. 

A LEAF-TYER OF GRAPE AND ELDERBERRY. 

By F, H.- CHITTENDEN. 

In the summer of 1897, during the first weeks of July, the larvc of a 
pyralid moth were observed by the writer at Colonial Beach, Va., on 
the foliage of cultivated grapevine, occurring in considerable numbers 
in leaves which they fold ·together near the middle and join with their 
rather scanty web. The moth wa~ reared and proved to be Phlyctwnia 
tertialis Gn. The short study that was given to this species at the 
time was incited from its occurrence ou grape. Subsequently the 
larva was found at the same place and in greater abundance upon a 



·ultiva d 01·11:tm u ·ti 
cld l'l> 'l'l', , 11.l l i' (I 

, i11 wa ltt i11 p:trl f 

I htt w c t' 11n r · r 

Up ti ~l':lpt. l tt t I I llltl 

l>oti JJ/ ctili ,. l'. :t 

( 1 u 1·a I I It. Py rn I.. \ 
pl.rnt. :11d J>:t·h11·cl , . <ll' 111 , • 

. tat• s tlta tlu 1:tn a w:1 1'1 und in l ht• . 

. ·.11ri11r1icolu h • l w ·d ttp1111 i :it lint i111 l : 
fr llll wh:tt w 110w kuc w that hi. wa a r. u1111. ual, i 

('lllT n · , a. it let JH t. • m lil· 1,v tl1at, tlii l:t1· ~ n: tu h 

a l a r. ·' r :t n <l , · t m ·ho r r 1' w < >< H l ·' I 1 : 111 t • 
'l lt l.tn t i ' r :l 1 licat lin-ht- 0 1' ll ·olor.' ith ,. , l,1· a( 

11Cli11 1 ·al 11g·tl1 <101-.nm. \Yh(ll f11ll ro,•11 it 
n 1' t li () r ( 11 i ll C lt i )l 1 11 .t?.t] I. , J ll t lw fo I' a t a -ll -

iu · ma uri y h l •u] r i: ]i 0 ht g · 1 bu within a f' w da.: 
f }>tll ati 11 thi rn: to l i11} i h r fl lor 1 artic·nlarly alont,!' 

th ·nm-a I h n m nm r •, mm 11 : ·m· · u tlii CJ' Hu .. 
lrtn·t·a m 1lyl~. <>rn·,lii·h 

pn1 h . a iwr r mai11 <l in 
t ti f rm it" 1 nval c·a. 
11 .. a imncr <l>}>"lal'i11rr· 

t i Yi. i u t.11:: th i ~. ll d ~I ell · h 
l fJ n , , >. · · unknown. 

n h · ntl r ar cl ·eth r with all th ·. 
met rial r ·n t 1 .... at10na )Iu nm , mall . 1 ri of J>. 
ambu al lliff. from Fran in the ..: , m oll ·tion . . how th 1

• • t, n 
· t be ·l . l T relat <1 ba n migh be y ry r 3

, dih p •r-
nad l t elie .-,p itic id ntity-. The merien11 :puirn •11 

ar i l nticc 1 with rmine l by Profi or F mald a: Poti.· 
pl tili. Th Eur p cim n r i el fr m tl1 lat• . I. 
Ra not. 

Th pe i i recor l d or i repre nt d in the uationnl oll • ·ion 
and in our Divi ion, l ll t from t.he £ llo in · 1 valtie. in tl1i .. (·on ntry: 

)Iaine· .1. ew Hamp hire· :\Ia. achn tt ; I"ellClall. ~~ w Yorl· < ity. 
and l"ewb r in T w Y rk · P 1111 yh·ania ((;r t ) : ~ 3 W ,T 1 1',_ y {,J. IL 

mitli)~ Ona a. an. ( r Y c1:nr)· 'lo11ial E, It. "·: 11 rth m 
Illinoi (Ir be. bl · in th Yi init '" f Chi 'c 0 ·0 ) . and hio. 

A FLEA-BEETLE LIVING ON PURSLANE. 

By 1-. H. JIITTI: ·n 

Jul 0 1 9 . whil , min in:-.. : h frnit f rn 1 n , _ f ai h t11 II all. 
i\I l.. for --ri l nc ... f in. ·t :: tta ·k. < 11 ~-0' ma wn olJ rn l , l1i ·h 
from the general a11 aran of th g·~. ,Ya b Ii l t that f a 
p cie of Di ony ha. Th fi llowiu · day t1l lu l , 11 hnt ·Ii 



84 

In the jar in which they were placed, leave._ of 0henopodium, Amaran­
thus and wild pur 'lane (Portula, a oleracea) were placed, a t hese three 
plants were known to be affected by in ect., of the genu and were at 
hand for the purpose. The 0henopodium and Amar anthus were rejected, 
but the larv:: fed with avidity upon t he P ortul aca, and in due time 
trausformed to pupa and adult, t he species proving to be Disonycha 
carolinia,na, Fab.* 

By the 9th of August the large t larvre had attained full growth, 
and on the follow ing day had euterell the ear t h. _ On the 11th the 
remainder bad burit_icl them -- el e in t ll e sand with which tlleir rearing 
jar bad l>eeu supplie<l. On the mornjn g of A ugn. t 17 all but one of 
the e larv:: had transforme<l to t ll e pupal condition. 011e imago fully 
colored and one nearly so were found on t ll e moruing of Augu t 25, 
having remained in tbe pupal condit ion about nine days. 'l'be remainder 
pas '"' ed the same time as pupre. The quie cent stage of the larva was 
six days for the same tern perature. The active st age was seventeen to 
eighteen days, which giYes about th irty-seven or thirty-eiglJt days, a 
figure that represents, in all probability, the minimum period, as the 
weather averaged about 85° I◄' . 

On a previous occasion, J nly 17, eggs were obtained, which hatched 
July ...,2, or in five day . 

The egg did not present any char acter noticeably different from that 
of .ranthomelcuna, which will be d escribed in a forthcoming bulletin. 
The larva and pupa, owing to their conspicuous coloration, were strik­
ingly distinct. 

The larva.-The larva when full grown is subcylindrical in form , 
abdominal segments 2 to 7 ."ubequal in widtlJ , the others gradually 
narrowing toward tlJe extremities. Ground color either olive or green, 
variegated with red, forming with a dark-green medio-dorsal and two 
submedial stripes, sernu longitudinal stripes of altern at e green and 
red. Sometimes red and sometimes green is t he prevailing tint. 
Surface finely granulate, feebly hining. A side from color the general 
cllaracter are much the same as in xcmth01nelcena, which has been 
de cribed iu Bulletin o. 22, fir t series, p . 77. E ach segment is pro­
duced into a transverse row of ten papill c. , each surmounted by a 
small black piliferous wart, an<l. terminatiug in a fi ne bristle. TlJe 
first thoracic egment lla ., an additional row of papillm, and each spira­
cle is surrounded by a ring of black. Head small , nearly circular, 
color shiujng black or very dark brown, triangular space in middle aud 
clypeus brown. The posterior end of t he body terminates in a prolrg 
which is coucolorons with the surrounding por t ious ·of tlie termi_1wl 
segment. Thi is surrounded with two rows of black b ristles, one 
above aud the other below. Leg-= con iderably <l arker than the neigh­
boring portions; suture· and some other portions marked with black, 
last joint nearly black. Length 10 mm.; width, 3 mm. 

* ::\Ir. F. :M. W eb ter has recorclecl Por tulaca as a foocl plan t of th is flea-beetle (Ent. 
News, Vol. V., p. 41, lay, 1894). 
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and ounted; the e were the cot ton moth, A letia argillacea, of which 
there:\ were car turecl ±46 individuals and species of Anaphora, mostly 
popecmella of which there were 1,759. This latter pecies sometimes 
mJure . corn. The remaining species that will be mentioned in the list 
it \fa impos.__ible to count. 

Amoug the Heteroptern t he fal e chinch bug, N ys·ius angustatus (103 
specimens), and Oalocoris rcipidits (165 specimens) were noticeably 
abundant. 

In the Hymenoptera the number 'Of individuals of each species was 
not counted and the Diptera were not in proper condition for identi­
fication. 

Cicinclela punctulata Fab .. ... ... . 
Calo oma sayi Dej __ . . ______ ..... . 
Dy cbirius abbre\'iatu Putz _____ _ 
Clivina impres ifrons Leo. ___ _ .. .. 
Bembidium jntermedium Kby. _. _. 
Bembidium versic0lor Leo ....... . 
Tachys pumilus Dej ______ ...• ___ _ 
Lo:xandrus lucens Chd . _._ •........ 
Badister e]egans Leo. _____ ___ .... _ 
Platynu texanus Leo. __ ____ ... _ .. 
Platynus punctiformis Say._ .. . _ .. 
Casnonia pennsylvanica Linu . ___ _ 
Galerita atripes Lee. _____________ _ 

Pinacoclera platycollis Say .... . _ .. 
Zuphium longicoll Lee ....... ... . 
Thal pins rufulus Lee ... _ . . ....... . 
Axinopalpus fusicep Leo .... _ ... . 
Brachinn? phceocerns Chd ..•••.... 
Brachinus medius Horn .. _. __ . . _ .. 

tenomorp]rns rufipes Leo ........ . 
Di ·coderus impotens Leo ... _. ___ .. 
Harpalu · caligino ·u Fab. __ ..... . 
Harpaln , pennsylvanicus DeG ... . 
Harpaln gravis L eo ........ w •• _ •• 

Selenophorns fatuus Leo . ___ ..... . 
Selenophorus opalinu Leo ....... . 
Se1enophoru subtinctus Leo ..... . 
Stenolophus dis imilis Dej .... ... . 
Bratlycellus rnpestris ay ........ . 
Anisoclacty lus maculicorni.s Chd .. . 
Ani odacty lus agilis Dej ..... ____ . 
Haliplu · lewi ii Or ........... ___ _ 
Laccophilus 4-lineatns Horn . ____ . 
Bides us pull us Leo .. _ .. _. ___ . . .. . 
Gyrin us pare us Say . ...... ____ .. . . . 
Hydrochus vagus Leo ... _ .. . ... . . . 
Tropisternus nimbatus Say ...... . 
Bero ns immaculatus Z .. . ....... . 
Bero us exiguus Say .... . . .... . .. . 
Berosus striatus Say ... _ ......... . 
Philhyclrus nebulosus Say •• •• • •••• 

CO LEO P T ERA . 

3 
1 
1 
7 

58 
3 
8 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
5 
3 

108 
2 
1 

89 
5200 

1 
1 
2 

5 
23 

2 
2 
2 
1 
1 
1 
1 
3 
1 
3 
1 
6 

Philhydrus p erplexus Lee .• _ .• ...• 
Bryaxis illinoien is Brend. 1 .. _. __ 
Decarthron sp ... ____ .... __ . _ . ___ . 
Myr medonia n . sp. ________ .... ___ _ 
Philon t hu alumnus E1' •. ___ . ____ _ 
Cr yptob ium texanus Lee . __ ... ___ . 
Lathrohium longiusculum Gr. ___ • 
Lath robium collar e E r .. ___ .. : .. __ 
Dacnochilus angulari E r . . _. ____ _ 
Prederus floridanus .Aust .... _ .... _ 
E r chomu' l revis L eo .. _ ... ____ . ... . 
Bledi us 01 ifer r ugineu8 L ee. f ___ • 
Bledius nitidicollis Leo . . _ ..... _ •• 
0 xtelus scnlptu Gr ... ____ . ____ _ 

Trogophlams texanu Casey. · -----
Trogophlmns b ilineatu St . .. ____ • 
Phala.cru imp lex: L eo. ____ . . _ .• __ 
Acylomus calcaratus Casey ...... _. 
Synchita fu lig inosa, Mel sh. __ •• _ .. . 
Cathartus gemellatus D uv _ ...•••• 
Tomarus acutu Reit ...... ____ ... . 
Typhrea fnmata Linn _ .. . _ ..... _ .. 
Conotelus stenoides M urr ..... - .. . 
Corticaria simplex Leo . __ _ .. ..... . 
Pelonomus obscur us L eo . ___ . __ .. . 
Elmis fer ruginens Horn .......... . 
Heterocerus gemmatus Horn ..... . 
Anelastes <lrurii K by _ .••. ____ ... __ 

Agrypnu · schottii Leo ........... . 
l\Ionocrepidius vesper tinus Fab ... . 
Dra teriu amabilis Leo ..... . _ ... . 
Ischiodon ns soleatus Say ........ . 
Ludius h epaticus Gerni . ......... -
iielanotus fl silis ay ..• _ . . ...... -

Pyractomena b orealis R and ...... -
Photinus linellus Leo . ____ --------
Lobetus abdominalis Lee .....• _ ••• 
Orthopleura texana Lee . ....... _ .. 
Hemiptychus p unctulatus Leo. ! .. 
Hemiptychus gr avi Lee . ..... _ .. . 

inoxy Ion texanum Horn .....••.• 

1 
5 
1 

21 
54 
2 
4 

18 
1 
3 
9 
2 
1 
1 
2 

3 
7 
2 
1 

32 
2 
8 
7 
3 
2 
1 
1 
1 
l 
2 
6 
3 
1 
1 
'9 

47 
1 
1 
1 
1 
1 
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lli1lin1t i,·. Ii · -··------· 
}) j \111 1t i ·. \ .......... . 
llaltii-.t L.nit:t Ill ....... ...... ... . 

. > . t )) :l t :t· I hit: tl_l/ - • - - - • - - - - - - - -

,l.·ptill't at1h· ·11tr1 llvnt. .... ___ _ 
l l 11 i 111 l 11 i :t t 11 < a !I . ____ ... .. ... _ 
11.q tinn pr: tu i / t c . _____ ... . 

'lril1nli1rn1 f l'lll~iu 11m J'ab ...... . 
.I ·u 1· •u t .·anu !tamp ........ . 

. :11·i-. 1·a1t;l ] l ( ••• _ •••• __ ••••• - •• 

• u: pi rnfa. ·aJ/------ ______ ...•. 

• \.1 ti. :r!!;illa· a ________________ _ 

.\.uapb r,t pp. 1 m tl. po1 ·au •Ila) 
Il:p pr Ii. fo o a lll111 ........ . 
' i th •n unifa d:. (;1•. 1 ______ . 

Eu ha·tt- nnniu:. " fr th.--·· ___ _ 
t, anr. Tit ·h ...••. .•••........ 

Ilyph:ntrh nn·aJry ........... . 
i Walk .... --·· 
a Tralk ....... . 

; 1l - .. - . - - •. - . - -

· uum 1 .. • u a Ha 1'I' •••••••••• 

Cram ......... . 
; ,·t -. - ... -- ... -

}l'cl!.!,'ll 'r/ .•.... ...••. 

nti: flan ..... _ .. . 
utia · Hbn ............. . 

irk ............... . 
rt . ••. _ .... _ .. 

i .·in · ti u 
liati 
ul~o .. ). ______ ·----· ___ _ 

D lp .. _ .. _ .. ____ ...... ____ . 
1pl 

Ddpba<:id ( 
D 11 ha ill ( . ) .... _. _. . .... _ .. 

iedro ephala mollip ay .. ___ .. 

q 

11 
., 

1.i 

1 

1 
l 
1 
1 

11tm11 

J> .. --- ----- .... 
•phippi tt 11 La) 

1111 iJ1 la~ •• ••....••.• 

l',\Iola t1 •1·11 1i u a tn /, • .• .. ••.••.•• 
l.pit-a11ta l •11111i 1•:ita J'a/1 •.•. .••••• 

L11·r }I oli c·t111•l111 I itl- ....... . 
... I a(' 1 op llll m i I i r: !I l l/1. . . . . . . . . . . . 
I a ·hyph:111 • cli 1•oid1•u Li c ..... . 

l·. u 1.Iu d n Lt· ........ -----· 
1-..ll(L:tln ,t>rat11 1 · ...... _______ _ 

nwtr:u·b·ln na /. c __ _____ ... . 
1 al. ni n o tn u J:lan<'lt. _ ..... _. 
T mi ·u pini ay ...... ..•... ____ . 

~P l >l' J:H.\.. 

1 

Pl !.?,i mi111i n · pit_- ·hr mn <,rt. . 
·o 

> i • 11 lm ...•.. 
;,i_ -- -- . - - - . -

·o- rr'perda , . 

a uh ta llarr . ,_. _ 
tari; J,ab . .... ___ _ 

taria, r:. J: .... . 

'a l'l, __ ... _. __ .. 

aria Il11l l·t. _. _. 
Hy m n i a p r . I , ta Ii JJ lrn . ___ .. _ . 
L l \"i a 1i Tru lk ..... _ .. . 
' itauio nn hali-. f,'r t.. _ .... __ .... . 

l'Jt1 'hrm11i11 oc· •l]u llau• ..... .... . 
r,r riani,~li ]Jry . • • •• .•........ 

·---· ........... ·---·· ........... .. 

·ti-a I ...... ___ .... ___ . 

p. - - - . - - - - - - - - - - . - - - - -
i u I .... __ ... _. _ .... . 
. - - - .......... - ............... -- - ... - .. 
u hani ii Fit •I, . ____ • 

p ...... ·----- ---· ·-·---

:. 

I :! 

II 
]! , I 

11:!! 
1 

1, 7 

1 
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H01'IOPTERA-continued. 

Phlepsiu excultu h l. ... ...... . 
Phlepsius spatulatus Van D .... .. . 
, capboideu, p .................. . 

hlorotettix sp .................. . 

yrtomenns mirabili PeJ'iy ...... . 
Cydnn obliquus ·c11z ............ . 
Amue te pu illn CM ...... ..... . 
Thyantha cu tator Fabr ......... . 
Harmoste re-fles:.ulus tal. ....... . 

orizus p ....................... . 
Nysius angustatus [;h l. ..... ..... . 

ysius pravidus Uhl. ............ . 
Myodocha serrip Olil' .......... . 
Pamera bilobata ay ..... . ....... . 
Pamera ba alis Dall.. . . . . ...... . 
Pamera cun-ipes tal ............ .. 
Pam era sp ...................... . 
Herreu plebeju tal ...... ...... . 
Ptochiomera formosa Dist ....... . 
licrotoma ( . ) sp ................ . 

Dolichmeru p .................. . 
Anthocorid (Brachy tele f) ...... . 
Anthocorid ( La iochilus.) ....... . 
Anthocorid (gen .. ) .............. . 
Coriscu sp ...................... . 
Trigonotylu ruficornis Fall ..... . 

Megachile exilis Cr . ............. . 
Photopsis b lfragei Blake .... .... . 
Labidn harri ii Hald ........... . 
Sysphincta melina Bog .......... . 
Isobrachimn rufizentris .dshm •••.. 
Porizon fa iali Cr ....•. ...• ....... 
Paniscus geminatns ay .....•.... 
Paniscu texanus .Ashni .......... . 
Ophion bilineatu Say ........... . 

Leptoceridrn or caddice.:flies (sev-
eral pecie) ....... , ........... . 

Ephemeridre or 1\Iay-:flies (two pe-
cie ) .......................... . 

Gryllus sp .........•.............. 
Nemobiu sp .................... . 
CEcanthus sp .................... . 
Xiphidium sp ................... . 

3 Limotettix exi tio a Uhl . . . . . . . • • • 595 
12 Typhlocyba sp . . . . .. . . . . . . . . . . . . . 220 
7 Cicadula sp . . . . . . . . . . . . . . . . . . . . . . 237 

18 ndetermined (10 species) . . . . . . . . 604 

HETEROPTERA. 

4 

1 
138 

J 
5 
9 

103 
1 
2 

1 5 
4 

3 
1 
6 

1, 10 
7 

38 
907 

1 
1 
2 

7 

Re thenia rubro-dttata Stal. ..... . 
Calocoris rapidus Say ...... ...... . 
1 gacrelum catulum Uhl .•......• 
Iegacrelum ( . ) sp ............... . 

Lygus sp ........................ . 
Lygus sp ........................ . 
Precilocap us intermediu -Ch l •... 
P recilocyrtus ( . ) sp .............. . 
Camptobrocbis sp ............... . 
Capsu p .....•.................. 
P all us p ....................... . 
Epi copu ornatu -Chl. .. ..••..... 
Epi cop us ( . ) sp ................. . 
~Ielinna sp . . . . . . . . . . . ........... . 
:Melinna ( . ) sp ................... . 
Capsid (gen .. ) .................. . 

pilalonius geniculatu Stal . _ ... . 
Pnirontis infirma tal ........... . 
Pnirontis p ..................... . 
Oncerotrachelu acuminatus ay .. 
Cori a sp ........................ . 
Cori asp ........................ . 

Enicospelus purgatu Say .....•... 
Rhoga parasiticu ay ..... ... .. . 
Rhoga graphicu Cr ..•.......... 
Rhoga atricornis Cr ............ . 
Opi n sp ........................ . 
Blacus sp ....................... . 
Chelonus sp ..................... . 
Zele melleus Cr ................. . 
feteorus vulgaris Cr ............ . 

XE ROPTERA. 

Chr-v opa spp ................... . 
6-8 Myrmeleoniche .................. . 

Termite ...................•...... 
57 

ORTHOPTERA. 

37 phn.ragemon sp ................. . 
15 Oligonyx p ..................... . 
1 "G ndeterminecl cri ket ........... . 
1 

ARACHXIDA. 

6 
165 

1 
1 

127 
1 

2.-

4 

1 
14 
30 
12 

2 

464 
1 
8 

10 
2 

7 
6 
7 

148 

22 
10 

2 

1 
3 
2 

Pl ctana stellata Htz. .... .... .... ...... .... .... .... .. .. .. . .. . .... .. .. .. .. .. 2 
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summer on a twenty-five day 'journey from Sau Francisco to Portugal, 
and llo 1ld certainly un ive the ttip from Sydney to Colombo in the 
same way. 

THE SUGAR-CA E BORERS OF '.l'HE l\iASCARE E ISLA D • 

M. Edmond Bordage, director of the mu eum of the i land of Re­
uuion, ha recently publis1Jed in the Revue Agricole, Saint-Denis, .April, 
1897, and in the Oomptes Rendu des Seances de 1 Academie des 
Sciences for December, 1807, jmportant paper upon the sugar-cane 
borer of Reuniou and .Mauritius. In liis la t paper lie sliows that 
Dicttrcea striatalis was introduced from Ceylon into Mauritius in 1848 in 
cane imported by Sir William Gomm. Tile cane was known to be 
infested and was destroyed shortly after being taken from the vessel, 
but the insect escaped. Iri 1862 it wa again imported in cane brought 
in from Java. Sesa,niia nonagrioic1es var. albiciliata, a species which 
lives ordinarily in young sugar cane aud which occurs also in Algeria 
in~ orgbnm and in maize, was introduced into the Mascarenes at some 
period between 1858 and 1861 from Java aud was afterwards carried to 
Maclaga .. car. He shows that Guenee s Borer sacclzarellus is not the 
Pyralis saccharttlis of Fabriciu , but must be con idered as a synonym 
of Proceras sacchariphagus Bojer. Diatrcea striatalis Snellen is another 
synonym of the same insect. He farther shows that Proceras, acchari-
1Jhagus i " an oriental ·pecies, being found in India, Oeyl~n, Java, 
Sumatra, in the l\Iascarenes (Bourbon and Mauritius) and in J\Iada­
ga car; while Diatrcea, saccharnlis is a neotropical form occurring in 
Guiana, the vYest Indies, and tropical America generally, having also 

. extei:ded its range northward into the United States. 

NOTE~ ON TICKS. 

The following account of ob ervations on the effects of the bite of 
Ornithodorus americana ~ seems to me to throw some liglit on the con­
flicting statements regarding the bite of the reputed Argas persicus. 
From the observation of my correspondent, Mr. R. A. Pla kett, who 
resides in the Sau ta Lucia l\Iountain , in a district jnfested by this very 
local Arachnid, it appear that bot es, which are generally bitten just 
aboYe the hoof, seem not to s 1ffer. The Argas drinks only from three 
to five minu+-e and then drop' witlJout leaving a swelling. Tbis is 
unlike the habit of the Ixode"' an'd Trombidium, which will suck for a 
day or two, frequently causing ~welling and suppuration. Generally 
the e are supposed to be the effect of methods used to extract the 
insect, but occasionally they occur after the insect has left of it own 
free will, having satisfied it appetite. 

Another distinguishing characteristic in the habits of this insect is 
its di like of green vegetation. It is al ways found on the top of dry, 
leafie twig." or in dust, never amidst .foliage a, are Trombidium and 
Ixocles; but this part of my friend's observations has to be taken cum 
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I hope that the publication of these statements will excite some inter­
est among practical student of entomology and lead to a closer study 
of those species which interfere with the well-being of our own kind. 
It may be that a closer study of the facts will furnish data that will 
explain why the sting of an insect which in some instances is followed 
by serious consequences, is in others perfectly harmless. 

Such data might throw some light on the mysterious play of idiosyn­
crasies.-H. H. BEHR, California Academ,y of Sciences, San Francisco, 
Cal. 

AN INVASION OF THE LARGER DIGGER WASP. 

August 8, 1898, Messrs. Gude will c Bucknall, of New York City, 
sent specimens of the so-called larger digger wasp (Megastizus specio­
s1ts), the well-known enemy of the dog-day harvest fly or cicada, with 
the accompanying report that this insect had appeared at Tarrytown­
on-the-Il udson a few weeks previously and had taken complete posses­
siou of a large croquet lawn, a bank alongside of it, and a Jong piece 
of gravel path. They had become a nuisance through their habit of 
excavating their burrows and throwing loose earth into large piles, 
described as beiug the size of a soup plate. Inquiry was made as to 
whether the ting of the insect was dangerous and instructions were 
sought for the extermination of the insect in the places which it had 
invaded. 

This wa p had never been observed in that vicinity prior to tbis year. 
It would be intere--ting to learn if it will obtain permanent lodgment in 
a locality so much farth.er north than is usna11y inhabited by the spe­
cies. It is a well-known insect in certain of the public parks of New 
York City, and it i"' common also in some places on Long Island, but 
we have no available records of its common occurrence farther north 
than this. 

RECENT INJURY BY . THE SUGAR-CANE BEETLE AND RELATED 
SPECIES. 

During the last two yearQ, and particularly during the year 1898, 
extensive injury has been reported to the corn and rice fields of the 
South by the sugar-cane beetle, Ligyrus rugiceps Lee., and the related 
species, L. gibbosus DeG. 

May 18, 1897, Mr. G. G. Gray sent specimens of the ugar-cane beetle 
from Poolville, Union Oount'y, Miss., with the accompanying informa­
tion that this insect was rooting up and destroying the corn in that 
vicinity. 

Jnne 23 of the same year Mr. John Duncan, Louisville, Ky., wrote 
that this species, specimens of which accompanied his letter, and which 
were received by him from Arkansas, exact locality not stated, "cuts 
the corn off just below the top of the ground and is very destructive to 
young corn from the time it comes up until it is knee-high.' 
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quantities of asparagu for the Chica()'o market. In Bulletin No. 160 
of the Iichigan Experiment Station, publi hed June, 1898 (page 428), 
Mr. R. H. Pettit, .As istant Entomologi ~t, records the appearance of 
thi insect in Berden County, stating. that several complaints of its 
pre .. ence and injury -were recei erl from that di trict. 

Thi is the first instance of the occurrence of thiR insect in Michigan, 
and, in fact, of its occurrence west of the vicmity of Cleveland, Ohio, if 
we ex ept its reported occurrence in Chicago many years ago. It wa;;: 
anticipated that this insect would pread by natural means through 
Upper .Austral territory in Ohio and Indiana, and it was something of 
a surpri e to learn that it bad reached Berrien County, which is located 
in what ha been considered the Transition life zone. This county is in 
reality upon the border line of what we know to be Upper .Austral 
territory. 

It is somewhat urprising that the specie ba not been reported as 
injurious at points intermediate between the vicinity of Cleveland and 
Berrien County, J\Iich. 

It would now seem but a matter of a few year before this species 
will be well distributed throughout the neighboring Western States 
ea t of the Rocky l\Iountain , at lea t in uch States as include in their 
territory part of the Upper Austral life zone. 

BIOLOGIC NOTE O CONOTR.A.CIIELUS ELEGANS SAY. 

During .August, 1897, :\Ir. F. C. Pratt and the writer, while diggin_g 
about the roots of certain cultivated aud allied plants for different 
specie of injurious root-feeding larvre, had occasion to pull up several 
plants of the rough pigweed, Amaranthus retroflexus, and in the first of 
these found numerous larvm and pupc. of the above-mentioned species 
in the earth about the stem,s. The larvm live upon the underground 
stem , and in two localities in Maryland that were visited a large pro­
portion of the Amaranthus examined was infested. Larvre were most 
numerous on mature piants within an inch or two of the surface, and 
the sterns were considerably eroded where the larvm were at work . 
.About· a dozen· or so individuals usually compri ed the colon_y about 
each plant. 

The first larvm transformed to pupre August 11 and the first imago 
appeared on the 1 th, having pa sed six and one-half days in the pupal 
condition. Larvm and pupm, as would naturally be inferred, very closely 
re emble those of our common Oonotrc:,chelus nenuphar. A cell is formed 
for the pupa, but this was of such rude construction that it was not 
often noticed. 

In Bulletin No. 7, United States Entomological Commission (p. 83), 
Dr . .A. S. Packard writes of 0. elegans, which he calls the pig-nut leaf­
weevil: ''We have observed this weevil at Providence (R. I.) busily 
engaged the last of May laying its eggs in the partly rolled-up leaves 
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.A. LE.A.F-BEE'l'LE INJ RIOU TO C TLTI .A.TED S NFLOWER. 

August 14, 1898, Mr. M. J. Furlong ent to this office specimens of 
larvre and adult of the leaf-beetle, Ohrysom,elci (Zygogramma) exclama­
tionis Fab., with information that it wa doing injury ·to cultivated 
sunflower at Fisher, Minn. 

August 25, our correspondent, in re pon e to request, made another 
seuding of the in ect, with the -= tatemeht that it was al ·o found on uu­
flower at the Iiunesota Subexperiment Station at Crook ton about two 
week previous to this writing. At thi place it was controlle<l by hand­
picking. It wa anticipated that it would be nece ary to 'fight the 
insect at Fisher early ne:s.t year if it should reappear at that place. 
The beetles went into the earth a soou as received, although larvre 
were still living at the time. 

I am unable to find any reference to the habits of this species in any 
of the literature which I have con ulteg. Among-the notes of the .late 
Dr. Riley, however, I find that it was taken commonly in the larval and 
adult conditions on wild suufiower all through Texas, Indiau Territory, 
Kansas, and Colorado. Larvrn of all stages were ob erved during 
August, 1873, always crowding bead downward between tlle leaves 
when at rest, while the beetles were just coming out of the ground at 
this time. Dr. Riley also took larvre and beetles at Greeley, Colo, m 
July, 1877. 

In the writers collection, this pecies i ~ repre ented al ·o from Mon­
tana and New Iexico, and it is re orded from Arizona.-F. H. C. 

RECE 1.' I JURY BY B RK-BEE'l'LES-.A. CORRECTION. 

During the pa t two year much i11jury has been reported by bark­
beetles of the genus Dendroctonus to pine and other coniferous forest 
trees in different part of the T orthern States, from New England to 
Montana. Notice of injury by D endroctonus rujipennis in New Hamp­
shire wa published m Builetin 10, n. s., of this Divi ·ion (p. 9 ), and 
wa again referred to in Bulletin 17 (pp. '37-69 ), the 1dent1fication of 
D. rujipennis having been attributed to the writer. 

On looking through our Division record , I find that this is ~.n error, 
as the bark-beetles een by me from the infested locality were of a dif­
fereu t specie :-. . This species was received from vVest Stewart town, N. 
H., July 28, 1897; while that identified as rujipennis was from Cole­
grove, N. H., June 5, of the same year. The question of the H.lentity 
of the species of Dendroctonus concerned in this damage is now receiv­
iug attention at the hands of Dr. A. D. Hopkins, and until further 
study is made of the matter it will be premature to write coucerning 
the species at work in the difforent localities. It is apparent that 

. several unde cribecl forms are preseut in the infested region, either as 
ser,ondary or primary enemie .-F. H. U. 
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glance bowed that the in · ect was the true chin ch bug· (Blissus leucop­
teru ). That thi pecies should uddeuly appear in injuriou numbers 
in the mid t of a densely populated city at a point hundreds of miles 
away from the region of any preYiou~ outbreak, and in a ...: um mer 
marked by an unusual rainfall, and upon lawns k~pt clo ely crnpped 
and frequently watered, was a phenomenon of striking intere t which 
completely upset all preconceived idea of what. this destructive pecies 
is liable to do. 

The writer visited Brooklyn early in August collected pecimens, 
studied the conditions, and returned to Washington trongly impre sed 
with the unusualness of the phenomenon. No specimens of the insect 
could be collected by industrious sweeping or careful exploration at any 
point except in the immediate vicinity of the brown patches of lawn 
gras . On August 5 the insect' bad begun to migrate and kerosene 
emulsion was so effecth ely applied that witbm a few days there was no 
further damage. The bugs were present in enormous number , all full 
grown, about one-third being of the long-wmged form, and two thirds 
of the short-winged. No signs of disease were noticed, in s1)ite of the 
unusual moisture condition , which, when we con ider the abundant 
raiu of the summer and the frequent waterings of the lawns is proba­
bly unprecedented in the history of the pecies. 

The only pre, ious destructive chinch bug outbreak in the State of 
New York of which there is record i that of 1 82, in fields of timothy 
gra s in St. Lawrence and adjoining counties in the far northern part 
of the State. The Brooklyn occurrence i., to be attributed either to an 
accidental introduction into the heart of the city from the seacoast, or 
to an unusual multiplication of a species always present in small num­
ber ; but why should this unusual multiplication have taken place 
in the face of conditions which, in the West, have ahrnys proven 
destructive to the specie" f 

POISONE-D POT.A.'l'O SLICES FOR O ISCUS. 

A most admirable result of the use of lice of potato poisoned with 
Paris green in greenhouse to destroy the sow~bugs, or pill-bugs, which 
are frequently brought in with soil aud damage tender plants, has 
recently come to our notice. An extensive lettuce grower in l\fichigau 
(Mr. A. Loeffler) applied to us for a remedy against the e creatures, 
which he said had already damaged hi crop under glass to the extent 
of $400, and we advi ed the u e of the potato trap. He had four 
houses, each 20 by 100 feet. He sliced good, juicy potatoes, and his 
men placed a lice to about every other lettuce plant. He followed 
1rith a small blower loaded with Paris green and puffed it on the slices 
while they were in place. It took two days to make arrangements. 
A night came on, the sow-bugs emerged from their hiding places, but 
instead of going to the lettuce as usual, they all made for the sliced 
potatoes. He returned about midnight and found from six to eight 
sow-bugs upon each slice of potato. In the morning as be expre ~ed 
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Cryptolcem,us monfrouzied, the ladybird which cleared th coffee plantations of 
Hawaii from an allied ·cale in ect· but, in the meantime, as w·e are informed by 
'enor Dieseldorff, of Coban a native ladybird bas cleYelop d in good numbers and 

bus practically freed most of the coffee tre s from tile scale ins ct . This insect, of 
which he ha sent u spe imens, is Orcus ca:rulens Mnlsant, previou ly known from 
Brazil, Chiie, and Central America. 

Leaf-Beetle Injury to Coff~e Trees in Guatemala.-June 1 1898, specimens were 
received of species of Noda cretifera Lef., and an unidentified species of the same 
genus from Mr. E. P. Dieseldorff, Coban, Guatemala, with the information coD"rnyed 
in a letter, dated May 19, that they wer~ doing harm to coffee trees in that vicinity. 
This information was rec i \·ed from fr. Javier Grijalva, who wrote: "About twenty 
day ago a strong wind storm pas ed this plantation, and soon afterwards we noted 
a great quantity of in ect ( of which herewith a few examples) which , nck the 
coffee leave by making numbers of boles in them, thereb causing that they dry 
up completely." 

The Giant Twig Girdler.-,ve have received from Mr. J.E. Duerden, curator of 
the Institute of Jamaica, Kingston, Jamaica, a specimen of Oncideres arnputator 
:F'abr. with a branch which it had amputated. According to fr. Duerden this 
in, ect cuts off branches of the cotton tree (Eriodendron anfracticosum), the Congo 
pea (Ca)anus indicus), and the horsetail (Casuarina equisetifolia). This pecies is 
-very much larger than any of our nath e girdlers, and the branch sent by l\Ir. Duer­
den has a diameter of lJ inches, the incision made by the beetle measuring three­
eighths of an inch all round. 

Recent Injury by Blister Beetles of the Genus Pomphopcea.-1\larch 17, 1898, 
specimens of Pornphoprea texana Lee. were receiYed from Dr. J. D. Burch, of Aurora, 
Tex., with the accompanying report that the specie bad suddenly appeared at 
Rhome 2 miles from Aurora, on peach trees in bloom. In a brief time not a speci­
men remained and the beetles then departed for ome neighboring plum trees. This 
is, as far as we know, the first reported instance of damage by this species. 

Mr. D. L. Rozzell reports Pornplwpcra amea as injurious in March, beginning about 
the 15th, in 1898, in the Yicinity of Short Mountain, Tenn., attack being observed 
on the bloom of peach, which was eaten entirel off the trees under ob ervation. 
The beetles were reported to come in warm like bees. \ hen the trees were jarred 
they dropped to the ground and flew back to the tree again later. 

Swarming of Western Willow Flea-beetle.-W'e haYe received a number of speci­
mens of thi insect, which is Disonycha quinquevittata, from Mr. Herbert Brown, of 
Yuma., Ariz. ~Ir. Brown writes that on October 18 from 2 to 3 1. m., an immense 
swarm of these little b eetle passed up the Colorado RiYer. They beld to the chan­
nel of the tream~ and there appeared to be a belt of them about 20 to 25 feet thick 
and abo'ut the width of the strearµ. They flew probably 50 feet above the water. 
"Then Mr. Browns attention was fi rst called to them, h e thought it wa · an immense 
swarm of bees. Thi i a mo t interesting ob ervation and nothing like it is on 
record for thi pec.ie . It seemE that the ordinary cause of migration, namely, lack 
of food, could not bold in this in tanee and "Te are not informed as to whether the 
peculiar sull,ry condition of the atmo phere which sometimes induces swarming in 
other in ects was present. 

New Food Plants of the Oil Beetle , Meloe angusticollis.-A ugust 31, 1898, l\lr. 
Charles M. hafer, of Rogers Ohio, sent specimen of Meloe angusticollis found feed­
ing upon two pecies of touch-me-not, or jewel weed, Impatiens b(ff,01·a (fulva) and 
Impatiens aurea ( pallida). 

The Flat-headed Apple-tree Borer Damaging Quilts.-October 6, 1898, 1\Ir. Edw. 
B. Varney; Fall RiYer, Mass. wrote that the lan---a of the flat-headed apple-tree borer, 
Cltrysobotliri.~ femorata specimens of which be mailed to us, was found at SteYen 
Mill in that city afte::- these larv re had damaged seYeral quilts by eating into them. 
They bad evi<lently come to the mill in lumber from which cases were made. 

Cosmopepla carnifex Attacking Mustard.--Mr. M. J. Furlong, of Fi her, Iinn., 
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