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powerful development of the muscles of the fore leo^s or of any modifi-

ciition of the tarsus which would tend to give a iirmer hold in crawling,

being favorable to the insect, would be preserved ])y natural selection,

and thus in the course of many generations the tarsal tooth and the

powerful, thickened femora of most Tulndifera would be developed.

There would also ])e a cori'elative broadening and flattening of the

prothorax, which would nc^cessarily result in pushing farther apart the

fore coxa^, which are attached to its hind angles. The logical result of

these changes is the trapezoidal form of the prothorax always found

in those species having such thickened femora and well-developed

tarsal hooks.

The elongation and flattening of the body are doubtless referable in

soiue degree to the same change in the conditions of external life, for

such a changed form would certainh^ have been favorable to its pos-

sessors, and we are surely .safe in assuming that the favorable changes

are the ones which have been preserved, while the unfavorable ones

have been eliminated. We do not presume to say that all the descend-

ants of Prothysanopteron followed this suggested line of change; some
of them certainly may have done so. Neither do we presume that all

the descendants of those which did follow some such line of develop-

ment would continue in an even similar environment till all the modi-

flcations which have l)een named had been accomplished. We have

just as nnich reason to expect a change of environment anywhere along

the phyllogenetic line as at its beginning, and such changes certainly

must have taken place. What would be the result if this were the

case? Difl'erent enviroiuuents acting upon different subjects, or even

upon like sul)jects, w^ould favor entirely different variations. Struc-

tur(>s which had become dexeloped during the changes subsequent to

Prothysanopteron might l)e lost, but those that had been lost could

never again be developed in their original form; e. g., tarsal teeth

and thickened femora might develop and then disappear, but an ovi-

positor of the original type would never again be found in the Tubu-

lifera. We would expect then that the descendants of Protubuliferan

would vary in habits, habitat, form, and life rather than in the tubu-

lar nature of the terminal segment of the body. Such is indeed the

case, and so while there do take place great modifications of each

organ, the presence of the tube is constant. We feel justified in con-

cluding that the family Phhjeothripida^ has now diverged far more
widely from Prothysanopteron than has either of the families of the

Terebrantia.

The two families constituting the suborder Terebrantia resemble

each other (juite closely in many respects. We find between them no
such marked points of difference as we do between each of them ancJ

the Phlwothi'ipidje. The principal ditferences which do exist ar/e

mainly various moditications of the .same organ, and the most impor-
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tant structures which we must uotice are the antennae, wings, and ovi-

positor. What are the chief points of difl'erence that we find in the

structure of these organs'^ Only a modification in the structure of

each organ has taken place. In ^Eolothripidte we find always nine

segmented antemuB, comparatively broad wings, which are rounded at

their extremities, and have, in the fore wing, the fore fringe and

the spines along its veins very weakly developed, a strong ring vein,

two longitudinal veins, and four or five cross veins, and finally a

strongly developed ovipositor, which curves upward toward the tip of

the abdomen. In Thripida? we find antennae with from six to eight

segments, wings which are nearly always slender and quite sharply

pointed at their tips; that in the fore wing the fore fringe and numer-

ous spines along its veins are nearly always well developed, two

(sometimes only one) longitudinal veins are present, the ring vein is

rarely strongly developed, cross veins are absent or but slight traces

of them occasionally appear, the ovipositor is moderately well devel-

oped in most cases, but sometimes is small, weak, and functionless,

though it is always plainly present and curves downward away from

the tip of the abdomen.

Between these two families we shall find it much more difficult to

decide just what influences may have favored the development of the

differences noted. Certainly many influences were concerned, and

they could not have been of such a nature as to favor such radical

changes as have resulted in the development of the Tubulifera. Rather

than attempt to outline these varied influences and their prolxible

results, we prefer, in this case, to base our conclusions upon the gen-

eral tendencies which now appear to be acting, and which we may
reasonably assume to have been acting in the same way during much,

perhaps all, of the past history of this suborder.

We have shown that Phloeothripidse have diverged more widely from
Prothysanopteron than have any other members of the order. A
comparison of the antennte in the three families will aid us in deter-

mining the order in which the families must be arranged. In the

Phloeothripidifi these organs are always eight segmented. The inter-

mediate segments are, as a rule, much thicker in the middle than at

the ends, and are sometimes rounded. Stout spines are borne around
the apical thirds of segments two to six, inclusive, and more slender

spines are more generally distributed over the last two segments. A
whorl of small spines stands also around the first third of each segment
from three to six, inclusiv^e, and simple, stout, specialized sense cones

are borne at about the outer third of these segments in most cases.

The antenna} of Thripidse consist of from six to eight segments, of

which the intermediate ones are always considerably thicker in the

middle than at their ends. Stout spines are usually present around
the apical ends of segments two to five inclusive. More slender spines
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are generally distributed over segments six, seven, and eight, and

from three to five whorls of small spines are often discernible around

the middle half of each intermediate segment. Sense cones are found

upon segments three to six, inclusive; in some cases these are all sim-

ple, though in the majorit}^ those upon segments three and four are

dou])le or crescentic in form. The antenna? of ^Eolothripida^ have

always nine segments, of which the intermediate ones are always much
elongated and regularly cylindrical in form. Stout spines are found

only around segment two, while the remaining segments, except the

basal, are thickly set with small spines, which are irregularly, but

generally distributed. Of these last two t3^pes of antenna, that of

Thripidic unquestional)ly approaches more closely to that of Phloeo-

thripida'. Granting that the latter exhil)its the extreme degree of

divergence from the original type, we must place Thripida? next, and

this leaves the antenna of ^^^]olothripidi\3 as resembling most closely

that of Prothysanopteron.

If we examine the wings in like manner, we shall find that both

pairs of those of Phloeothripida3 are similar in form, long, slender, and

rounded at their ends. Ring vein and cross veins have entirely disap-

peared. Each wing has only one longitudinal vei-ii, which is median

and though quite strong at its base usually disappears before the mid-

dle of the wing. The fringes upon both margins are equally well

developed and quite similar in all respects. The membrane of the

wing is smooth and the veins are not set with spines except for about

three, which usualh' stand near the base of the vein in the fore wing.

Thripidie have wings which differ in many regards from those of

Phloeothripida? just described. The fore and hind winys are dissimi-

lar in many respects. They are both, however, long, x^vj slender

(except the fore wing of Parth'enothvl])^^ and sharply pointed at the

tips. The fore wing is alwa3's somewhat stronger than the hind wing

and has more veins and heavier fringes. There are usually present in

it two fully developed longitudinal veins (sometimes only one), and

these disappear before reaching the end of the wing. The ring vein,

though very strong in the one species of Parthenothrl'ps^ is weakly

developed in most species and in some is hardly distinguishable.

Traces of cross veins can sometimes be seen, but they are never

strongly developed except the one between the two longitudinal veins

at the first third of the wing. While entirely absent (with the excep-

tion named as strongly developed) in most species, there may occa-

sionally appear individuals having wings which show traces of cross

veins, and it is very significant that these ahva3"s occur at just the

same positions in the wing as are occupied b}' the cross veins of ^Eolo-

thripida?, which will be more fulh^ described in connection with that

family. The hind wing has one longitudinal vein which is median,

but no ring or cross veins are present. Fringes usualh' occur upon
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both inavgins of both win^s, but are dili'oront upon the two inaro-ins,

the fore fringe being single, .shorter, and usually stouter than the hind

one. The veins of the fore wing alone bear more or less strongly

developed spines which upon the costa may even take the place of the

frino-e. The membranes of l)oth wings are thickly set with very

miiuit(% microscopic spines. In ^5Colothripida? we find wings which

are long, comparatively broad, and rounded at their extremities.

Here also the fore and hind wings are dissimilar in many respects,

the fore wing being stronger and far more heavily veined. The

fore wing has always a strongh^ developed ring vein," two longitudinal

veins which extend throughout the wing and unite with the ring vein

on each side of the tip, and four or five well-developed cross veins

situated as described on p. 129. The hind wings have no fully devel-

oped longitudinal vein and no trace of cross or ring veins. No fringe

is developed on the front margin of the fore wing and onl}^ a very

short, weak fringe is here present upon the hind wing. The veins of

the fore wing bear only short spines and the membranes of both Avings

are thickl}^ set with small spines which, though minute, are larger

than the similar spines in Thripida\

Comparing now these three types of wing point by point, and bal-

ancing the weight of evidence, we are led to the conclusion that Mo-
lothripida' and Phkeothripida stand at the extremes in respect also to

their wings, withThripidte somewhere between them but nearer to the

former than to the latter group. The strong, constantly developed

ring vein of ^I^volothripida^ has become much weaker or entirely dis-

appeared among Thripida", while in the widely divergent Phlcjeothrip-

idffi no trace of it is found. Cross veins are also disappearing in

Thripida, and their occasional presence in nuich the same position in

the wing as in ^^i^olothripida suggests the idea that they are under-

going degeneration and that this process has gone farther in some

species than in others. In ^Eolothripida* the longitudinal veins join

the ring vein near the tip, in Thripida^ they do not reach this point l)ut

taper out and disappear before the tip, while in Phloeothripida^ they

rarely reach ])eyond the middle of the wing. The micr6scopic spines

upon the meml)ranes and the comparative de^•elopment of the fore

fringes both point to this same relation of the families. In only one

character do the Avings of the extreme grou|)s closel}' resemble each

other—this is in the broadly rounded tips. The Phheothripida^ being,

as we have seen, the most widely divergent group, we nuist conclude

that, so far as wings are concerned, those of ^'Eolothripidai resemble

most closely the wings of Prothysanopteron.

In regard to the ovipositor Imt little will need to be said. It is

always found more strongly developed in ^^^]olothripida than in Thrip-

"ThiH lieavy riufj vein is a most remarkaV)le character and, so far as the writer can

learn, notliinjj: hke it is fonnd in any ntlier order of insects.
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ida3, while in PhlcBothripidjvi it is entirel}' wanting. Moreover, there

exists in Thripidte a wide variation in the degree of its development,

as has alread}^ been shown. So in this respect, also, we must place our

three families in the same relation to each other, and if Prothysanop-

teron possessed an ovipositor, as we can not doubt from its phyllogeny

must have been the case, the well-developed organ found in ^'Eolo-

thripidiv must very proljabl}^ approach most clos(dy to tlic primitive

form.

Summarizing the conclusions which we have now reached, we tind,

first, that the Tubulifera (Phheothripidie) have diverged more widely

from Prothysanopteron than have either of the families of the Tere-

brantia. Second, a comparative consideration of antenna^ wings, and

ovipositor shows that ^l^]olothripid{« and Phkeothripida? present the

extreme types of these structures found in the order. Therefore we
conclude that the ^^olothripidie most nearly' preserve the characters

present in the Prothysanopteron ancestor of this order. From this it

appears that the descendants of Prothysanopteron early divided into

two main groups, one of which diverged widely from the original form
and has developed the Tubulifera of to-day. The other of these

groups continued nearly along the original line, but in time it divided

again and a group (Thripidte) branched otf, taking in some respects the

direction of Phloeothripidiv, while in the majority of characters it fol-

lowed a line of its own. The group which still continued most nearly

in the original direction includes the insects which we now place in

the family ^T^Jolothripida?.
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perenne 162

Phleum 162

Phlox 170

Phoenix 173

pink 150, 170, 181

Pinux 208

plum 150, 181

Poa 120, 138, 162, 165

potato 150, 153

pratense 162

pratensis 120, 138, 141, 162, 165

pumpkin 181

quince 193

raspberry 150

red clover 150, 189

liichurdia 173

rose 150

rubra 162

Rubus 181

sanguinale 132, 162, 185

serotina 162

shepherd's pnrse 181

shrubby AUhea 150

silver top 1 20, 165

simjjlex 150

smartweed 146, 150

SoUdayo 150

Speeillaria 181

Spiranthes 150

squash 150, 181

stolonifera 102

stonecrop 181

strawberry 150

siriatiis 162

sunflower , 150

sweet clover 150, 181

sweet william 150

Tanacetum 130

tansy 129, 130

timothy 165, 181

tobacco 181

tomato 173, 181

trkialis 162

turf 167,202

turnip 181

Ulmus 197

Verbena 1 70

vines 1 70

virginiav(( 208

mrffinicus 162

Vitis.... 173

vulgare 130

vulgaris 132, 162

weeds 129,153

wheat 129, 150, 181

white blast 184

white clover 189

white top 165

wild carrot 135

Yucca 195

EXPLANATION OF PLATP:S.

In tlic ligiires of wing.s of species of Terebrantia the hind fringes are not fully represented on
acponnt of tlieir great length.

PLATE I.

Fig. 1. ^EolothripK faxciahis Linna?us. Head, prothorax, antennse, and fore legs of

62
1-female.

62
2. yEolofJtrijis fasnatvs, left fore wing of female. —

1

3. yEolofJiripsfasciatus, end of abdomen of female. —

.

4. jp,oloUir'tpK bicolor, new species. Head, j)rothorax antennfe, and fore legs of

feniaU
()2

1

5. J'JolutlirlpK hlcolor, end of abdomen of female.
62
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Fi«. 28. Srrlcothrip!^ cinffvlahis, end of iibdonien of female. -^ •

107
29. Scric»lln-ii>n ciiii/n/iihis, end of abdomen of male. ^-

—

;;0. IWndotliripx liicqnd/is (Beacli)- Head, prothorax, antenn;i-, and fore le>,';s of

, ,
107

female. --

—

107
81. Psnulollirips hirtjudUs, end of abdomen of female. —-•

32. JWudnthrips inequali% right fore wing of female. -—

•

•^•^. Euthripi^ nervosas (Uzel). Head, prothorax, antenna', and fore legH of

female. — •

34. Ealhrip.^ iwrm-via, end of abdomen of female, y •

I'LATE IV.

(39

Fiy^. 'S?>. EiilhrlpK tirrrosiis {\]'Ae\). Eight fore wing of female. "•

36. E'ullir-ij»f Iritici (Fitch). Head, prothorax, antenna', and fore legs of female.i|

107

1
107

37. Eidhrijis Iritici, end of alxlomen of female. —-•

107
38. Eutlirijts tritici, end of abdomen of male. —

—

85
39. EuthripK tritici, left fore wing < »f female. — •

40. Enthrip^i fmcus, new species. Head, prothorax, antenna^, and fore legs of

f 1 107
lemale. -r

—

107
41. Evt.}iri])s fuscu.t, end of abdomen of female. -^|

—

42. Srolothrips 6-)nacalatUK (Pergande). Head, prothorax, anteinia\ and fore

legs of female. —

—

43. Scolothripf^ 6-macalatti,x, end of alxlomen of female. —-•

44. Scolollirij>sH-)ii((cvJ.atHs, end of abdomen of male. ——

•

107
45. Scolothrijis 6-niucuUUns, right fore wing of female. —-•

Fig. 46. Raj)hiil()tlirij>sjuscipeuui!<, new species. Head, prothorax, antennte, and f(jn

legs of female. ^ •

85
47. I\ap}il(l(>tJirij)i< fiiscipevnli^, em\ of abdomen ot female, y"

, . . . . , 85
48. Raphidothrips fuxcipciiniK, left fore wing of female. ^ •

49. Anaphothrips slriatus (Osborn). Head, prothorax, and antennfe of female

85
1'

85
50. Anaphothripsstriatus, end oi abdomen of female, -y
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85
Fig^. r,l. Aimjilioflirijis stririfui^, right fore wing of female, y-

52. Aj>lhiolln-i]).<i riifiis (Gtiieliii). Head, jjrothorax, and antennte of female
107

1

107
5o. AjiliiKithrijis r«/W.s-,.end of alxlomen of fi^nale. y--

107
54. Aj>llnofhripsrufii.'iva,r.ro)iniiUiror)iix\l'At']. AntenmT^ of female, -p-

55. Hdiothrips femoraUs Renter. Head, prothorax, antennae, and fore legs of

62

1

female.

56. Hdi(jlIirlj»iJ'f'iiior(Uis, end of abdomen of female. ^•

PLATE VI.

62
Fig. 57. IIi/liilliri/)s fititord/ix Renter. Left fore wing of female. -r

•

58. HcliothripH fdsrlajtnmis, new species. Head, prothorax, and antennae of

female,
'f.

107
59. fIrhofJirl]>>ifasci.apcnniH, end of abdomen of female, -t— •

60. Hf/ioflirips fa.HciapenniK, right antenna of female, ^j—

85
61. lleUothripsfasciapennis, right fore wing of female, t--

62. Parthenothrlps dracsenx (Heeger). Head, jirothorax, antennae, and forelegs

r>f female, y
63. Partlituofhrljiti (lr((r;nt;r, end of abdomen of female. Y'

64. Parllieii<)llirij).s ilnicrn;!', jiortion of reticulation from head of female. ^-

65. Parthcnuthrips dracivmr, left fore wing of female, y •

66. Thripx perplexm (Beach). Head, prothorax, antennw, and fore legs of

female, -y
107

67. TIn-ipx perplexHK, end of abdomen of female.

68. Thripii perplexHK, left fore wing of female. ,

1

107

PLATE Vn.

Fig. HI). Tliripx tdbitfi Lin<lenian. Head, i)rothorax, antenna-, and fore legs of

o:

1

female. '

70. Thrljix liihucl, end of abdomen of female. —

—

71. Tlirlps tdhaci, left fore wing of female.

107

85

6272. .1 iilliolh rips n'ujer ( Osborn ) . Head, prothorax, and fore legs of female.

73. Anthotlirips niger, end of abdomen of female. —

.

74. Anthothrips niger, left antenna ol female. —

.
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62

Fig. 75. Anthotlirips nirjer, left fore wiiij; of female, j.

7(5. Anthothrips verb(m-i (Osl>orn). Head, protliorax, antenn;e, and fore legs of

teinale. .

50

77. Anthothrips rcrhasri, end of alxlomen of female, j.

85

78. Anthothrips vcrlxtsci, left antenna of female, y.

79. Tnchothrips Iwarhi, new species. Head, prothorax, antenna-, and fore legs

50
of female.

PLATE VIII.

50

Fig. 80. Trichothrips heochi, new species. Find of alxlomen of female. ^
.

81. Trichothrips aiahitus, new species. Head, prothorax, antenn«', and fore

femora of female, 'y.

50
8L'. TrichothripH ambitus, end of alxlomen of female, y.

83. Ccphulothrips yaccx, new species. Head, prothorax, antenna-, and fore legs

of female. — -

50
84. Ccphalothrips i/uccn', end of al)domen of female. —

.

85. Fhkcothripspcrgandi'i, new species. Head, antenn;e, prothorax, and fore legs

e t 1 50
ot female. —

.

50
86. Pldceothrips pcr'jander, em\ oi abdomen of female. —.

87. PhlijEothrips uzeli, new species. Head, prothorax, antenna', and fore legs of

, 50
male. —

.

50
88. I'hheothrips uzeli, end of abdomen of male. —

.

85
89. Phlceothrips uzeli, under side of right fore leg of male. y.

85
90. Phlceothrips uzeli, upper side of left fore leg of male. y.

PLATE IX.

Fig. 91. Fhlceothrips uzeli, new species. Head, ]>rothorax, antenme, and fore legs oi^

r 1 50 'rfemale. --. '

1 N

62
92. Phlceothrips uzeli, end of abdomen of female. —-.

93. Acanthothrips magnafemoralis, new species. Head, prothorax, antenna, and

fore legs of male. -—

.

50
94. Acanthothrips magncifernoralis, end of abdomen of male. y.

95. Malacothrips zcmatiis, new genus and new species. Head, prothoraxjj

50 •

antenna', and fore femora of male. y.

50
96. Malacoihrips zonatus, end of abdomen lA male. —-.



NO. laio. NORTH AMERICAN TJIY8AN0RTERA—HINDS. 241

Fij.'. ^*7. MiddCdtlirips zoiiatm\, head, ])rothorax, antenna', and fore legs <>f fe-

male.

50
98. Mdlarothrlps zoiiatti-'^, end of alxlonien of female. -.

99. Enri/tliripi^ (ii)ij>/irt'iitra/ii<, new genns .md new species. Head, thorax, and

fore legs of female.

100. Ennjllirip.^ (iinplivenlrnlix, eml of ahdomen of female.

101. Ennjthrips <niipllrt')Uralis,. left antenna of female. '^' .

Fig. 102. Eio'ijUiripx oitborni, new genus and new species. Ilea<l, prothorax, anten-

na", and fore legs of female. ".

10;!. Ki(ri/(lirlp>t (ishorni, end of alxlomeii of female. ~.

104. < 'ri/pt()lhri])S aspi-n^iis, new specii's. Head, prothorax, and foi'e legs of

female.

50
105. < 'rifptolhrij)^ tispcrsi{.<^ end of abdomen of female.

85
106. t'n//*^o///A'ii}w a.sy«'r,s«.s-, right antenna of female.

107. Idolotln'ipi^ rotiifcrarmii Pergande. Head, prothorax and fore legs of

I 33
male.

50
108. Idoluthripx coitiferarinn, end of abdomen of male.

109. Idolofhrip.s rntilftTdriiiii, head, protliorax, and fore legs of female. '.-.

110. Iilnlothrips coiiiferannn, right antenna of female. '
.

111. Thrijis Udiuci, longitudinal-vertical section through anterior part of body

showing form of head and thorax and position of nervous system and

alimentary canal. —.

112. Anaphothripx Mriatut^, surface view of stigma from first abdominal seg-

, 716
ment.

113. AiKipliolhrips slriatus, cross section through stigma from lirst abdominal

. 716
segment. .

114. AidhotJn-ips rerbasci, under side of last two abdominal segments of male;

A, notch in base of tube. —".

115. Anllmllirips rc.rb<(sri, mvler Hide of last two alxlominal segments of female;

6"'

A, chitinous rod.

PL.\TE XI.

Fig. 116, .Eolothrips fasckitus, dorsal view of pterothorax of female. -". Al, first

abdominal tergite; A2, second abdominal tergite; Ml, mesoscutum; M2,

metascutum; M3, metascutellum.

Proc. N. M. \o\. xxvi—02 10b
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Fig. 117. .Eolothri])!^ f(tscl<(fu.% ventral view of pterotliorax of female. -. C, coxa;

ET endothoracic invaginations; MS, niesostcrnnni; ]MT, nietasternuni;

SI first abdominal sternite; S2, second abdominal sternite; T, trochanter.

118. I[eliofhripsf('uior(ilis,dori^a\ view of i)ter()th(irax of female. --. Al, first

abdominal tergite; A2, second abdominal tergite; Ml, mesoscntum; M2,

metascutnm; M3, metascutellum.

I HI. Ifi'JiotJiriiisfi'iiioralift, ventral view of ])terotliorax nf female. '". ET, en-

dothoracic invaginations; ]\rs, mesostenunn; ]MT, metasternnin.

115
120. AnaplioiliripK striidKs, face of female. —^. EC, endocranial thickening at

base of mouth cone; LI, labium; LP, labial palpi; LR, labrum; MD,

mandible; ML, internal ]>iercing lobe of maxilla; MP, maxillary palpi;

MX, maxilla.

121. AnapJtothrl])^ !<tri(ili(s, i^idv view of end of alidomen of female; ovipositor

1 , . , -.•
i-

107
lowered mto ])osition ioi' use. -.

213
122. uEololhripti J>ii'ii/<>f, under side of antennal segments two to five. ^. SA,

sense areas.
910

123. 71irlps p('rj>I('xiix, upper side of antennal segments two to seven. "^. SC,

sense cones.

124. Trichotlirips (diihitit.^, upper side of anteimal segments two to seven. -1—

_

SC, sense cones.

125. L*nio^/(c/y*.s f(rr»,T, dorsal view of jiterothorax of wingless male. . Al,

first alHlominal tergite; A2, second abdominal tergite; Ml, mesoscntum;

M2, metascutum.

62
126. AnUiofhrijii^ rerlxisci, dorsal view of head and thorax of female. -:^. Al,

first abdominal tergite; A2, second abdouunal tergite; Ml, mesoscutum;

M2, metascutum; M3, metascutellum.
6'*

127. Anthotliripi^ rcrhciKcI, ventral view of head and thorax of female. -^. ET,

endothoracic invaginations; ^IS, mesosternum; MT, metasternum; SI,

first abdominal sternite; S2, second abdominal sternite.
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North American Thysanoptera.

For explanation of plate see pages 236, 237.
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North American Thysanoptera.

For explanation of plate see page 237.
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North American Thysanoptera.

For explanation of plate see pages 237, 238.
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North American Thysanoptera.

For explanation of plate see page 238.
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North American Thysanoptera.

For explanation of plate see paqes 238, 239.
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North American Thysanoptera.
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North American Thysanoptera.

For explanation of plate see page 239.
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North American Thysanoptera.

For explanation of plate see page 240,
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North American Thysanoptera.

For explanation of plate see page 240.
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North American Thysanoptera.

For explanation of plate see page 241.
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