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Desde la aparicion en 1980, de la publicaciijn "Cone and 
Seed Insects of North American Conifers" financiada por 
la Comisicin Forestal de America del Norte (COFAN) de 
la Organizaeion para la Alimentacion y Agricultura de las 
Naciones Unidas, se ha generado una cantidad consider- 
able de information sobre la fauna insectil que ataca conos 
y semillas de las coniferas mexicanas. La investigation 
realizada sobre este grupo de insectos en 10s anos subsi- 
guientes por David Cibrian Tovar y otros, asi como la 
infomacion obtenida en dos viajes de colecta e identifi- 
cation que hicieran en 1981 y 1982, en varias partes de 
Mexico, Bernard H. Ebel, David Cibrian Tovar, Josk 
Tulio Mkndez Montiel y otros, permitieron la acumulacion 
de nuevos datos, que hicieron evidente la necesidad de un 
suplemento a la publicacicin de 1980, particularmente sobre 
la fauna insectil de 10s conos y semillas de las coniferas 
mexicanas. 

En 1983, la COFAN apoyo el desarrollo del suplemento 
mexicano a la publicacion de 10s insectos de conos y semillas 
de Ambrica del Norte, para lo cual David Cibrian Tovar, 
Bernard H. Ebel, Harry 0. Yates I11 y Jos4 Tulio Mkndez 
Montiel, aceptaron cooperar en la elaboration del manus- 
crito para su publicacion. 

Since the North American Forestry Commission (NAFC) 
of the Food and Agricultural Organization of the United 
Nations published "Cone and Seed Insects of North Ameri- 
can Conifers" in 1980, considerable infomation has been 
added to our knowledge of the insect fauna attacking cones 
and seeds of Mexican conifers. David Cibrian-Tovar and 
others in Mexico continued research on this insect group 
during the ensuing years. Furthermore, two collecting and 
identification trips through parts of Mexico in 1981 and 
1982 by Bernard H. Ebel in cooperation with David 
Cibrian-Tovar, Josi! Tulio Mi!ndez-Montie and others 
yielded valuable new data. I t  was apparent that a supple- 
ment to the 1980 publication limited to Mexican conifers 
was needed. 

In 1983 the NAFC endorsed the development of a Mexican 
supplement to the North American cone and seed insect 
publication and David Cibrian-Tovar, Bernard H. Ebel, 
Harry 0. Yates 111, and Josk Tulio Mi!ndez-Montiel were 
asked to cooperate in developing the manuscript for 
publication. 
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Cuando se escribio la publicacicin ""Cone and Seed Insects 
of North American Gonifers'71ns estudios sobre las plagas 
mexicanas solo abaearon infomaci6n de tres afios, Estcos 
estudios iniciales se realizaron en la parte Central de la 
Rep~bl ica  &1exieana. E n  10s 5 arios posteriores a Ia 
publieacicin, el g-1~1po de Chapingo ha, continuado el estudio 
de las plagas de eonos y sernillas, que comprende, entre 
otras actividades dos viajes de colectas extensivas, en 
cooperaeibn eon el Servieio Forestal del Depardamento de 
Agricultura de Ios Estados Unidos, en los cuales se obser- 
varon la mayoria' de las reaones de pino. AdieionaImente 
el eornplejo de inseetos de conos y sernillas del Estado de 
Michoaegn ha sido estudiado por Del Mora (5) .  La 
presente publicaei6n ha sido preparada eonjuntarnente por 
entomcilogos de la Division de Ciencias Forestales de la 
Universidad Aut6noma Ghapingo y de la Estacicin Experi- 
mental Forestal de Sureste del Servieio Forestal del 
Departamento de Agricultura de 10s Estados Unidos, 
buscando satisfacer la necesic-iad de una informaei6n rnAs 
completa sobre 10s insectos de conos y semillas de M4xico. 
La mayor parte de la informacibn presentada es sobre los 
insectos de pinos, que son las coniferas mexicanas mas 
importantes y predomiaaantes, aunque tarnbibn se han 
ineluido las pfagas conocidas de otras coniferas. 

When the publication ""Cone and Seed Insects of Nodh  
American Conifers" was written in 1988, studies on Mexi- 
can pests had been under\%~ay for only 3 years. Fudher-  
more these iniLiaI studies were essentially iimited to the 
central mountains of Nexico near the University of Chap- 
ingo in &1exieo State and adjoining states. In the 5 years 
since that publication the  chapingo group has continued to 
study pests of pine cones and seeds. Among the studies 
made were two extensive collection trips, in cooperation 
with the United States Deputment of Agieukture, Forest 
Service, in which most' of the major pine re@ons were 
observed. Additionally, the cone and seed insect complexes 
of Michoacan State have been studied by Del R ~ O  Nora 
(5). The present publication has been jointly prepared by 
entomologists from the Forestry Sciences Division of the 
Universidad Autonoma Ghapingo, and from the Southeast- 
ern Forest Experiment Station of the USDA Forest Ser- 
vice to meet the need for more complete information on 
Mexican cone and seed insects. hEost of the information 
presented is on the insects of pines, the mast prevalent 
and important Mexican conifers, but known pests of other 
conifers are also included. 

-- - 

' Laa montanac tiel Saroeste a1 Sureste de %lexleu no fileron inciulrias para The ?uutbra,it;ern and -outhue.tern mountam. nere not ~nciutled in thehe 
estac colectas, pero en un kiaJe eooperatlro de eoieeta reclente (prlrnaiera coliectrunb. hu t  ~n a recent csprrng t oope ra t l~e  coileetlon t r ~ p  ~t appeared 
de 19853) be reconoeto yue la fauna de lab n~ontanas del Suroeite e.: krrnlla~ a la that the  inbeet fauns IS ~trnliar or identlcaltto that reported from M~choacan. 
de Mlchoaean. 
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Bosque natural de Pinus dowlasiam a grandes alturas (aproximadamente 3.500 m) en el Estado de Jalisco. 

Natural stand of Pinus douglasiana at high altitude (about 3,500 m) in Jalisco State. 

Vista general de las estribaciones semiaridas de las montanas del oeste del Estado de Durango cubiertas con algunos arboles 
de Pinus chihuahuana. 

General view of semiarid foothills of the western mountains of Durango State with Pinus chihtrahuana sparsely covering the area. 



Ecologicos cos de 10s Bosques de 
Coniferas de Mbxico 
Los bosques de Coniferas son de p a n  importancia en la 
Republics Mexicana. Se distribuyen en todo el pais, 
encontrando especies desde el nivel del mar hasta las par- 
tes mas altas cle las montanas (Fig. 1). Actualmente se 
considera que en toda la nacicin se encuentran mas de 18 
millones de hectareas cubiertas por este tipo de bosques. 
La distribucicin regional de ellos indica que la Sierra Madre 
Occidental, que cruza 10s Estados de Chihuahua, Durango, 
Nayarit, Sinaloa, Sonora y parte cte Zacatecas, concentra 
a1 34.5% de existencias; le sigue en importancia la q' ~ i e r r a  
Neovolcanica que atravieza los EstacXos de Jalisco, Micho- 
acan, Mexico, Puebla, Tlaxcala y Veracruz con el 26.3%; 
y la Sierra Maclre del Sur,  localizada en los Estadcts de 
Guerrero y Oaxaca con el 23.8%; Ias clemas regones del 
pais in t epan  el 15.4% dcie este tipo cXe bosques. 

Las coniferas de Mkxico, especialmente las pinaceas, se 
encue~ltran en una p a n  diversidad de condiciones arnbien- 
tales. EI genera Pintcs estB actualmente conformado por 
mas de  170 t a sa ,  reconociendo en eflos a 50 especies; 
adernhs existen otros generos de cotliferas mexicanas 
que son: Ahies, con 8 especies; C~cpresszts, con 6 especies; 
flcttipe-i?cs, con 12 especies; Lihocedr?ts, con 1 especie; 
Picecf, con 2 especies; Pse?rd(jtsicga, con 4 espeeies y 
Tcfxoditr iz, con 1 especie. 

Algunos de 10s generos de coniferas se encuentran en 
areas rnuy reducidas. Ta1 es el caso del gknero Liboeednls 

I. Distribution and Ecological 
Aspects of Mexican Conifer Forests 

The conifer forests are  very important in the Mexican 
Republic. They are distributed throughout the country, 
from sea level to the tops of high mountains (Fig. 1). Coni- 
fer forest types are  estimated to cover more than 18 mil- 
lion hectares. Regionally 34.5% of these foresr types are  
distributed in the major western mountains of the Sierra 
Madre OccicXental, which traverses the States sf Chihuahua, 
Durango, Nayartt, Stnaloa, Sonora, and part of Zacatecas. 
The second most important region, the Sierra Neovolcan- 
ica-vi-hich crosses the States of Jaiisco, Miehoacan, Mexico, 
Puebla, Tlaxcaia, and Veraeru-has 26.3%. The Sierra 
Macitre del Sur,  located in the States of Guerrero and 
Oaxaca, has 23.8%: the remaining regions of the country 
contain the remaining 15.4% of this conifer forest. 

The conifers of Mexico occur in a diversity of habitats. This 
diversity is particularly true for the Pirzaceae. The genus 
P i i ~  us alone has over 70 taxa, of which there are 50 recog- 
nized species. Other Mexican conifer genera include: Ahies 
with 8 species, Cupressus with 6 species, Juttipeqw,s with 
12 species, Libocedms with I species, Picecr with 2 species, 
Pseudofsuyn with 4 species, ancl Taxodizl~?;ii m'lth I species. 



que existe solamente en la region montanosa del norte de 
Baja California; Picea se ha observado en zonas limitadas 
de Chihuahua, Durango, Goahuila y Nuevo L4on; el 
genero Taxodiur~ se encuentra a lo largo de 10s rios en 
clirnas semicalidos y calidos: 10s dernas generos se 
encuentran en lugares montafiosos y en casi todos 10s 
Estados. Yucatan, Campeche, Quintana Roo y Tabasco 
son los unicos Estados que no tienen bosques naturales de 
eoniferas. 

Las eondieiones topograficas en donde se encuentran 10s 
bosques de coniferas de M4xico, son accidentadas en su 
mayoria, lo que ha dado lugar a que estos bosques esten 
conformados por una rnezcla de especies y que no existan 
grandes superficies cubiertas por una sola especie, corno 
sucede en Estados Unidos y Canada. Esta gran diversidad 
de condiciones trae consigo una problematica particular 
para el manejo de estos bosques. 

Several of the conifer genera have very small ranges. Such 
is the case of the genus Liboeedms, which exists only in 
the mountainous region of northern Baja California; Piceu 
has been obsewed in limited zones of Chihuahua, Durango, 
Coahuila, and Nuevo Leon. The genus Taxodium is found 
along the rivers in moderate to warm climates. The remain- 
ing genera are found in mountain localities in nearly all the 
States. The States of Yucatan, Campeehe, Quintana Roo, 
and Tabasco are the only ones that do not have natural 
conifer forests, 

The topographic conditions where the conifer forests of 
Mexico grow vary considerably, and the species present 
vary with the conditions. Thus, large areas covered by a 
single species do not occur as they do in the United States 
and Canada. This great diversity of conditions creates spe- 
cial problems in the management of these forests. 



11. Taxonomfa: Descripciones de Especies Nuevas 

Entre 10s insectos que se encontraron dafiando a 10s conos 
y semillas estuvieron varias especies nuevas de Lepidop- 
tera, particulamente de 10s generos Apolyehrosis y Cydia 
de la familia Tortricidae y Dioryctria de la fami'lia Pyralidae. 
Tres taxcinomos especialistas en estos grupos brindaron 
una gentil contribution de sus estudios que describen estas 
nuevas especies en este libro. Solamente en esta seceion, 
estan 10s articulos en inglhs; 10s lectores en espanol 
encontraran en el texto general descripciones mBs sirn- 
ples y para uso en campo. 

11. Taxonomy: Descriptions of New Species 

Among the insects found to be damaging to cones and 
seeds were several undescribed species of Lepidoptera in 
the genera Apolychrosis and Cydia of the family Tortric- 
idae and Dioryctria of the family Pyralidae. Three taxono- 
mists dealing with these groups have kindly contributed 
their studies that describe these new species for publica- 
tion in this book. These papers are in English only in this 
section. Spanish readers will find adequate descriptions 
for field use in the general text. 







Plate I.-Cydia species. a-e, C y d i a  lat is igna;  a, wings of paratype male from type locality; b, female genitalia 
of paratype from Uruapan. Michoacan; e, male genitalia of paratype from type locality; d-f, C y d i a  phyi i is i ;  d, 
wings of paratppe male from type locality; e, female genitalia of paratype from type locality; f, male genitalia of 
paratype from type locality. p i ,  Cgdia  rizo,rtezn,,ia; g ,  wings of paratype female from type locality; h, female 
genitalia of holotypc; i, male genitalia of paratype from type locality. 



Type data: Holotype female: San Juanito, Chihuahua, 
Mexico, 5-V-83, Picea ehihuahunna Martinez, T. M4ndez- 
Montiel coll., genit. prep. WEM 84851, in Essig Museum 
of Entomology. Nine paratypes, same locality, host, and 
collector as holotype, in Essig Museum, National Museum 
of Natural History, Southeastern Forest Experiment 
Station, Universidad Autbnoma Chapingo, and University 
of Minnesota: 4 males, 27-111-82, 3 or 5-V-83, genit. preps. 
WEM 1510841, 84852 (Plate If), 1227832. Five females, 
27-111-82 (Plate Id), 5-V-83, genit preps. WEM 1210844 
(Plate Ie), 1227833, 84851, 108844. 

Comments: Cydia phyllisi resembles C. strobitella (L.), 
the holarctic spruce seed moth. It differs from this species 
as follows: Females of C. phytlisi have a much longer 
sterigma and a more simply sclerotized ductus bursae. 
Males of C. phyltisi have only 1 set of short vesical cornuti, 
while those of C. strobileELa have 2 sets of cornuti differ- 
ing markedly in length. The species is named for Phyllis 
Moline, a valued assistant. 

Cydia montezuma Miller, New Species 
(Plate I) 

Female: Forewing 7.0-10.0 mm long (14n). Head: Labial 
palpus clothed with white-tipped brownish gray scales, sec- 
ond segment 1-112 times vertical eye diameter, third seg- 
ment 113 length of second; front and crown clothed simi- 
larly to labial palpus. Thorax: Upper side shiny rau7 umber 
(23), underside paler; legs clothed with white-tipped brown- 
ish gray scales, tarsi banded, hind legs paler; forewing 
termen concave, basal 114 of upper side same color as upper 
side of thorax, distal 3/4 crossed partly or completely by 5 
to 7 black-edged metallic bands occasionally converging or 
forking, 4 or 5 white geminations on distal half of costa, 
ocellus undeveloped, fringe metallic with a black line at 
base (Plate Ig); forewing underside raw umber; hindwing 
upper side and underside raw umber. Abdomen: Shiny 
raw umber; Genitalia ( l ln )  (Plate Ih): Sterigma trident, 
anterior rim of ostium bursae sclerotized about 112 its 
diameter, distal 213 of ductus bursae sclerotized except at  
junction with ductus seminalis, corpus bursae with 2 thorn- 
like signa. 

Male: Forewing 8.0-10.5 mm long (9n). Exterior as de- 
scribed for female. Genitalia (5n) (Plate Ii): Uncus tiny, 
nipplelike; neck of valva constricted symmetrically about 
113 saceulus height, faintly ridged; aedeagus open distally 
112 or more its length, 1 to 4 spurs at  base of opening dor- 
sally, vesica bearing a total of 12-19 cornuti in 2 groups. 

Type data: Holotype female: Sto. Tomiis Apipilhuaseo, 
Mexico State, Mexico, 20-111-13-IV-81, Pinus montezz-cmae 
Lamb,, W. Sanchez and R. Mkjia coll., genit. prep. SC 
1206827 (Plate Ih), in American Nuseum of Natural His- 
tory, New York. Twenty-two paratypes in American 
Museum, National Museum of National History, Essig 
Museum of Entomolog~i, Southeastern Forest Experiment 
Station, Universidad Autonoma Chapingo, and Univer- 
sity of Minnesota. Five females, same data as holotype 
except genit. preps. SG 0131831, 1206828, 1213821 (tera- 
toid), 1213822, 1213823; 1 male, same data as holotype 
except genit. prep. WEM 1227831; 2 females, same data as 
holotype except 18-111-14-IT;-81, Pirtus mdis Endl., genit. 
preps. SG 0131832, 1213824; 2 males, same data as preeed- 
ing except genit. preps. SG 0131833, 0131834; 5 females, 
same data as holotype except 27-111-9-IV-81, P. monte- 
xumae or P. ?~&dis,  W. Sanchez coll. (Plate Ig), genit. 
preps. WEM 1510842, 1510843; 4 males, same data as pre- 
ceding except 23-1114-IV-81, P . montexumae, genit. prep. 
WEM 1510844 (Plate Ii); 1 female, Galpulapan, Tlaxco, 
111-82, P, rudis and P. ~nontexumae, W. Sanchez, genit. 
prep. WEM 1210842; 2 males, same data except genit. 
prep. WEM 1210843. 

Comments: Cydia montexuma most resembles C. piper- 
ana (Kearfott). I t  differs from C. pipel-arza in having more 
forewing metallic crossbands, more deeply constricted and 
less ridged male valval neck, less apically expanded aedea- 
gus, and in lacking female ductus bursae scobination. 
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New Central American Dioryctn'a and Notes on Previously 
Described Species of the Genus in the Region (Lepidoptera: Pyralidae) 

Akira Mutuura 
Biosy sternatics Research Institute, Aweul tu re  Canada 

Ottawa, Ontario KIA 066, CANADA 
and 

H.H. Neunzig 
Depar-tment of Entomofofl, North Carolina State University 

Raleigh, North Carolina 27695, VSA 

Diorgctsia cibrianl" Mutuura and Neunzig, New Species 
iPlhtes Ila; Ilia-d; i'b, e; VIai 

External characters: Head brown to  dark brown, with 
some scales ar, times reddish brown or black (most or all 
scales Pdisatly tipped with white). Labial palpus reaching 
above vertex in both sexes (consiclerably above in female), 
same color as head except basal segment slightly more 
heavily dusted with white. BIaxillary palpus squamous, 
brown and white. Basal segments of antennae a mixture of 
brown and rectdish-brotvn scales. Antenna of male Gliform, 
sensilia triehodea (cilia) abundant, and 5 very short, black, 
thickened spinelike sensilla along base of shaft, spinelike 
sensilia usually covered for most or  all of their Length with 
scales, 

Collar brown sonletlmes with scales faintly tipped with 
white. Thorax about same color as  head, sometimes more 
heailiiy dusted with white. Forewing above with patches 
of strongly raised scales foming subbasal, antemediai, and 
postcellular medial bands; additional smaller patches of 
raised scales a t  base of wing and on discoccilular spot; 
p o u n d  color brown; antemedial line obscure, forrnect by 
~fiite-tipped brown scales; postmedial tine more conspic- 
uous, bud relaeively indistinct, consisting of white-tipped 
brown scales or pale brown scales; additional white dust- 
ing in basal and subbasal areas. distad to antemedial line, 
par"e;culariy on inner half, on, and anterior to, discoceEtular 
spot, and in distal region proximaci of terminal line; black 
seaies at base?, In subbasal region (associated mostly with 
raised scales), bordeAng antemedial line, as part of ante- 
rnerilai raised scale band, bordering postmecliai line, form- 
ing :ern"ina/ line, and as an interrupted, relatively IMcXIS- 
tinct, narrou , ios?&tuciinal line extending most of length of 
wing tstarts near base of wing at Cu artcl extends through 
ciiscoceiluliir areaj; recldish-brown scales over nlost of wing, 
most strongly concentrated just distad of subbasal band of 
raised scales anti adjacent to distal black band of scales 
iieiineating postmedial line; areas on either side of anterior 
part of discocellular patch of raised scales and bettveen 
antemediai and postcellular raiseci scale band pinkish ochre; 
fringe mostly brown with a few scales white tipped. 

E-tincl"iving above pale smoky brown; fringe white with pale 
fusccous basal line. 

Forewing beneath of male with distinct patch of pale orange 
scales covering approximately basal half of diseal cell. 

Length of forewing 10.5-13.0 mm. 

Male genitalia: Sirnilar to genitalia of Dial-yetria baurnho- 
Jeri Heinrich, 1956 and Dioryctria y utosella (Hulst , 1890). 

Female genitalia: Similar to genitalia of D. bau?nFzojkri 
and D. yuloscltn. 

Type material: Holotype. 6 ,  Mexico, Jalisco, Ciudad 
CuzmBn, 19-VIII-81, P. oocnrpa, Col. D. Cibrian and T. 
Mkndez, lot 79?5-A, genitalia slide HHN 1068. Allotype, 9 ,  
Mexico, Jalisco, Ciudacl GuzmBn, 15-VI-81, P.  tenuifolia 
[ =  P. r~~ccxzr~~ino-i] Col. D. Cibrlan and T. Mendez, lot 
798-A, getlitaria slicle HHN 1067. 5 d S and 1 S paratypes: 
same locality, date, host, collectors and lot number as  
bolotype, genitalia slides HHN 754, 1069 and 755; same 
locality, date, host, collectors ancl lot number as allotype. 
Holocype and allotype in Canadian National Collection of 
Insects iCNG No. 18181). Paratypes in U.S. National 
Museum. 

Distribution and life history: See under D. eibritr?ti, 
Part 111, of this publication. 

Comments: D. cih?+tri-i i belongs to the baz~~nhc2f R' g o u p  
and aecortling to the male ant1 female genitalia is closely 
related to D. hcticrnlzyferi. The recldish-brown ground coior 
of the foretving ancX the presence of a black Iongitudinal 
line it? the cell differ from the markings of D. ha i~nthof~t- i ,  
which has a greyish grouncf coior and lacks the dark long- 
tucllnal line. 0, c.lc~~*i-lomlis (Walker, 1863) somewhat resern- 
bles D. c.i!~t?rrtc? in that it has redcfish-brown and pinkish- 
ochre scales in slcitfition to paler ancl darker markings, but 
D. clcrl-iorc~iis has a broad, dark foretying patch just before 
the antemecliai line that  is absent in D. cihnaiii. 

D. cihlkrt? Is named after b i o l o ~ s t  David Cibrihn-Tovar, 
who has collected ancl reared numerous Mexican Diet-yef I%@, 

thereby contributing significantly to our knowledge of the 
genus in the region. 



Plate 11.-a, Dioryctria cibrialri Mutuura and Neunzig, male, holotype; b, Dioryctriu durangoensis Mutuura 
and Neunzig, male, holotype; e ,  Diovctr ia  batesella Mutuura and Neunzig, male, holotype; d, Dioryctria 
martini  Mutuura and Neunzig, male, holotype. 



Plate 111.-Dio~yct,*in spp.: male genitalia; a, e, uncus. teplmen,  jusra, rinculum, right (or left) valva; b, f ,  
ae~jcagur; c, d, g ,  h, right ralra: a-d. D. cihiliziii. slides iT,4 (holotype). lOli8. 1069: e-h, D. ditiii,zc/ociisis. 
elides 1117 (holotypes), 352, 459. 



L)iory(ctP.ia duretngoensis Pdutuura and Neunzig, 
New Species 
(Plates IIb; IIIe-h; Vc, f; Vlc) 

External characters: Head brown to dark brown, usu- 
ally with few to most scales tipped with white. Labial pal- 
pus reaching above vertex sexes, same color as  
head, some specimens with a few scattered reddish-brourn 
scales. Maxillary palpus squamous, brown, lightly to heav- 
ily dusted with white. Basal s e p e n t s  of antenna with 
brown and white scales. Antenna of male filiform, sensilla 
trichodea (cilia) abundant, and 5 very short, black, thick- 
ened, partially exposed spinelike sensilla present along base 
of shaft. Collar brown to dark brown, a few specimens 
dusted with white or  with scattered reddish-brown scales. 
Thorax same color as  head, sometimes slightly darker. 

Forewing above with patches of strongly raised scales form- 
ing subbasal and antemedial bands; adtiitional much weaker, 
smaller patches of raised scales on discocellular spot and in 
postcellular region, and occasionally a t  base; ground color 
brown to dark brown, antemedial line obscure, formed by 
white-margined o r  white-tipped brown to  dark-brown 
scales; postmedial line relatively distinct formed by white- 
margined brown to dark-brown scales; some additional 
white dusting over most of rest  of wing (resulting general 
appearance of wing dark brownish gray); black scales a t  
base, in subbasal region (subbasal band of raised scales 
composed of black or  mostly black scales), bordering 
antemedial line, forming most of antemedial raised band, 
bordering postmedial line, and forming terminal line; a few 
scattered reddish-brown scales on some specimens; fringe 
mostly dark brown with some scales white tipped. 

Hindwing above pale smoky brown, female darker; fringe 
white with pale fuscous basal line. 
Forewing beneath of male without contrasting patch of 
colored scales. 
Length of forewing 11.0-13.0 rnm. 

Male genitalia: Dorsal, costal projection or hook of valva 
short, barely exceeding length of sacculus. Uncus either 
shallowly emarginate or entire. 

Female genitalia: Similar to genitalia of D. bnumhofe~.-i 
and D. gulosella. 

Type material: Holotype, 8, Mexico, Durango, 10 mi W. 
El Salto, 9000' , 8-VI-64, Col. J. E .  H. Nartin, genitalia slide 
HHN 1117. AHotype, (2, same locality and collector as 
holotype, 7-VII-64, genitalia slide HHN 1118. 109 6 ci and 
1.50 P P paratypes: same locality as  holotype: 6-11-, 13-, 
17-, 18-. 25-VI-64, Col. J .E.H.  &Iartin; #5-, 7-, 9-, 11-, 17-, 
19-, 20-, 2 4 ,  26-28-, 30-VI-64, 2-, 5-, 6-8-, 10-12-, 15-, 16-, 
18-, 25-VII-64, Col. W. C. McGuffin; 18-, 22-VII-64, Col. J .  
Powell; U.S.A., Arizona: Coconino Co., 7 m E.  Jacob Lake, 
21-, 23-VII-65, Col. F.P.  & M. Rindge; Fort  Valley, 7-1/22 
m NW Flagstaff, 7350', 28-VI-61, 6-VII-61, Col. R.W. 
Hodges, 29-VI-61, Col. J.G. Franclemont; North Rim, 
Grand Canyon, 13-VII-36, Col. D. Meadows; Apache Co., 
Greer, White Mts., 8500', .it-, 6-, 8-, 9-VIII-62, Col. E. & I. 
Munroe; Santa Cruz Co., Santa Rita Mts., Madera Canyon, 
4880', 1-, 9-, 16-VT-60, Col. D.A. Wallers; Cochise Co., 

Chiracahua Mts., 5-6OCPO', 26-VIII-2'7, Cole J.A. Kusehe; 
U. S. A., New Mexico: McKinley Co., McGaffey, Zuni Mts., 
7500', 20-, 22-, 24-VII-62, Col. E, & 1, Munroe; Grant Co., 
13 rn N Silver City, McMillan Camp, 19VII-61, 12-, 14- 
VII-64, Col. F.P. & M, Rindge; Socorro Co., 28 m SW 
Magdalena, Bear Trap Camp, 8500', 20-, 22-, 23-VIE-@, 
Col. F.P. & M. Rindge; Santa F e  Co., 10 m NE Sante Fe ,  
29-VII-64, Col. F.P.  & M. Rindge: Bandelier Nat. Mon., 
Frijoles Canyon, 6050', 15-VII-62, E.  & I. Munroe; U.S.A., 
Utah: Grand Go., Canyonlands Nat. Park, North Camp, 
Bryce, 8000, 1-3-VII-65, Col. F.P. & M. Rindge; Garfield 
Co., 18 m N Escalante, Blue Spruce Camp, 8000,  28-, 
30-VII-65, Col. F.P. & M. Rindge; 12 rn S E  Panwitch,  
Red Canyon, 72001, 1-VIII-65, Col. F.P. & M. Rindge; 
U.S.A., Colorado: Larimer Co., Estes Park, 7800', 16-, 
19-, 22-, 25-VII-68, Col. A. & M.E. Blanchard; Estes Park, 
24-VII-36, Col. H. Grace & J.L.  Sperry; 15 m NW Ft .  
Collins, Rist Canyon, 15-VI-75, 10-VIII-'75, Col. J. Boden- 
ham. Holotype, allotype and paratypes in Canadian Na- 
tional Collection of Insects (CNC No. 18782). Additional 
paratypes in U. S. National Museum, Washington, D. C., 
American Museum of Natural History of New Mork, Uni- 
versity of California, Berkeley. 

Distribution and life history: Known from Durango 
State in Mexico, and from Arizona, New Mexico, Utah, 
and Colorado in the United States. Larval hosts and habits 
unknown. 

Comments: D. dura~zgoensis belongs to the baumFzoJerz. 
group and is closely related to D. pentictonella Mutuura, 
Munroe & Ross, 1969. The length of the costal arm of the 
valva is shorter than that  of D. pentictonella. The wing 
markings closely resemble those of D. pentictonella, but 
D. d?n,rayzgoe~zsis is distinguished by a more brownish 
ground color. Also, the female hindwing of D. dlcrangoensis 
is darker than that  of the male; sexual dimorphism is char- 
acteristic of this species. 

Dioryctria batesetla Mutuura and Keunzig, New Species 
(Plates IIc; IVa-d; VIIa, b, e )  

External characters: Male. Head reddish brown with 
some white to buff, particularly near antenna. Labial pal- 
pus upturned, second segment not exceeding vertex, third 
segment pointed, reddish brown mixed with white scales, 
dorsal area whitish. Maxillary palpus squamous, red and 
white, darker a t  base. Antenna filiform, sensilla trichodea 
(cilia) abundant, and 5 very short, black, thickened, spine- 
like sensilla along base of shaft. Collar reddish brown. Tho- 
rax reddish brown, edges of patagium and t e p l a  brown to 
purple. 

Forewing above with small basal and subbasal scale ridges, 
a patch of raised scales in median area near antemedial 
line, and weakly raised scales a t  discocellular spot and area 
near postmedial line; ground color reddish brown; ante- 
medial and postmedial lines white; basal area, basal scale 
ridge, some costal areas and area distad to subbasal ridge 
rnore red. inner part of subbasal scale ridge with a few 
white scales; general course of antemedial line someu~hat 
oblique to inner margin, excurved from costa to Cul ,  then 



Plate 1V.-Dioryctria spp.; male genitalia; a, e,  uncus, tegumen, juxta, vinculum, right valva; b, f, aedeagus; 
c ,  d, right valva; a-d, D. batesella, slides 604 (holotype), 4874, 4929; e ,  f, D. martini, slide 582 (holotype). 



oblique outwardly to Cu2, there strongly angled, then 
slightly oblique inward to A l ,  there, once again slightly 
angled outwardly to posterior margin; medial area reddish 
brown, basal area of scale ridge near antemedial line, 
discocellular spot and outer half of medial area suffused 
with white scales; postmedial inner shade somewhat darker, 
inconspicuous; postmedial line oblique outwardly from costa 
to vein R3 + 4, then angled obliquely inward to MI,  there 
again strongly angled obliquely outu~ardly to M2, there 
strongly angled and almost vertical t o  posterior margin; 
terminal area reddish brown, outer area dusted with white 
scales; terminal line dark. Fringe mostly pale brownish 
red, Hindwing above smoky, darker to termen, with an 
inconspicuous pale postmedial band parallel to termen; color 
of hindwing darker than that  of 13. eqthropasa  (Dyar, 
1914). 

Forewing beneath, with white costal streak a t  base that 
extends about 113 length of wing. 

Female. Almost same a s  male. Ground color of forewing 
sometimes with more dusting of white scales on medial 
area. No white costal streak beneath forewing. 

Length of forewing: 11.0-14.0 mm. 

Male genitalia: Resembles that of D. erythropasa, but is 
distinguished by the different form of apical part of sclero- 
tized costa of valva. The apical part of D. batesella forms a 
wide rounded plate with a blunt dorsal angle; a weak sub- 
apical process and small folds on the dorsal and apical parts 
also present. 

Female genitalia: Posterior apophyses long. Ductus bur- 
sae long, the length longer than that of anterior apophyses. 
Width of basal edge of ductus about 1.5 times that  of apical 
width, slightly tapering apically. 

Type material: Holotype, d , Guatemala, Chichicaste- 
nango, 1-VI-31, genitalia slide HHN 604. Allotype, P , same 
locality as  holotype, 5-VI-31, genitalia slide 900. 11 d cS: 
and 18 O P paratypes: same locality a s  holotype, 28-, 
31-V-31, 4-, 6-VI-31, from aecidium on pine cones; Nica- 
ragua, Slilma Sia; I-, 7-, 8-, 12-, 15-, 18-, 21-, 22-, 28-, 
29-VI-71, 13-VII-71, reared from cones of Pitzus earibaea, 
Col. H.O. Yates; Honduras, Siguatepeque: 4-IV-84, 3- 
VIII-84, cones of P. oocava ,  Col. K. D. Carlin; Honduras, 
Zambrano; 27-IV-84, 22-VI-84, cones of P. oocarpa, Col. 
K.D. Carlin. Guatemalan and Nicaraguan types deposited 
in the Canadian National Collection of Insects (CNC No. 
18783); Honduran types in North Carolina State Univer- 
sity collection, 

Distribution and life history: Currently known from 
Guatemala, Nicaragua, and Honduras. Probably also occurs 
in southwestern Mexico. Larvae feed in cones of P. oocat-jwa 
and P. caribaea. 

Comments: D. batesella belongs to the ponderosae group 
and is closely related to D. eqthropasu,  but is distinguished 
from it by the slightly darker forewings and hindwings. 
The male genitalia is also different in that  the apex of the 

valva is enlarged and distinctly convex and the valva longer 
(the valva length is 1.5 times that  of D. erytlzropasa). The 
female genitalia of D. batesetla is more elongate than that  
of D. erythmpasa; the posterior apophyses and the ductus 
bursae are  distinctly longer. 

Dioryctria martini Mutuura and Neunzig, New Species 
(Plates IId; IVe, f; VIIc, d, f) 

External characters: Male. Head mostly reddish brown 
with some white and fuscous scales. Labial palpus upturned, 
second segment almost reaching vertex; third segment 
small, dark reddish brown dusted with white scales. 

Maxillary palpus squamous, reddish fuscous with a few 
white scales. Antenna filiform, sensilla trichodea (cilia) 
abundant, and 5 short, black, spinelike sensilla along base 
of shaft. 

Collar mostly reddish brown. Thorax fuscous with black 
and reddish-brown scales, patagium and tegula mostly light 
and dark brown. 

Forewing above with basal and subbasal scale ridges and a 
patch of raised scales in median area near antemedial line; 
discocellular spot also with raised scales; ground color 
fuscous; antemedial and postmedial lines predominantly 
white, a few scales reddish brown or  pinkish ochre; basal 
area fuscous, suffused with brownish red in area along 
costa, in cell, and near posterior margin; a dark-brown 
subbasal patch present, edged inwardly by black subbasal 
scale ridge, anteriorly by black costal area, and outwardly 
by inconspicuous zigzagged black shade of antemedial line; 
general course of antemedial line almost vertical to poste- 
rior margin with an outward angle on R1, an inward one on 
Cul ,  an outward one on Cu2. and an inward one on 2nd A, 
lower limb a t  an angle of 45 degrees to posterior margin: 
black outward shade of antemedial line expanded a t  costa; 
medial area blackish fuscous, basal area of medial scale 
ridge near outer shade of antemedial line, outer half of 
medial area, and discocellular spot with white scales mixed 
with pinkish-ochre scales; inconspicuous inward shade of 
postmedial line black, expanded a t  costa; postmedial line 
oblique inward from costa to MI, there curved, then oblique 
outward to M2, there strongly angled, oblique inward to 
Cu2, there once again weakly angled, and vertical to poste- 
rior margin; outward shade of postmedial line blackish, 
inconspicuous, expanded a t  costa; area between outward 
shade of postmedial line and terminal line a mixture of 
brown and white scales, whiter distally; terminal line black; 
fringe blackish fuscous mixed with white. 

Hindwing, above, smoky gray, darker a t  outer margin. 
Traces of inconspicuous pale postrnedial band parallel to 
termen. 

Forewing beneath without eontrasting patch of colored 
scales. 

Female. Almost same as male; slightly darker. 

Length of forewing: 14.5-17.0 rnm. 



Plate V.-Dioryetr-ia spp.; a, basal segments of male antenna, D. tt?q)orellu; b, c, male 8th abdominal ventral 
scale tuft: b, L). ciht-iarri; e, D. d?lmptgoet/.sis; d-f, female genitalia, ventral view. posterior elements: d, D. 
p?nicalelia; e, D. eih?rnni, slicle 755 iallotype); f, II. dzcw,cgoensis, slide 1118 (allotype). 



Plate V1.-D?orget?-ia spp.; a-c, female genitalia, ventral view, duetus bursae, corpus bursae, base of tiuctus 
seminalis: a, D. ezlt~r'nti 1 ,  slide 755 iallotype); b, D. pzn2ccjiella; c, D. dr1r.a t,goeti.sis, slide 11 18 iallotype). 



Plate VI1.-Dioi=ycti-i;in spp.: a-d, female genitalia, ventral view, posterior elements, ductus bursae, corpus 
bursae, base of duetus seminalis; a, b, D. batesella slide 900 (allotype); c ,  d, D. ma).ti?rz, slide 802 (allotype); e ,  f, 
male, 8th abdominal ventral scale tuft; e, D. bntesella, f, D. ~t?a?.ti~zi. 



Male genitalia: Unctls considerably wider than that of I). 
pondel-osae Dyar, 1914. Valva with sclerotized costa wider 
apically than in D. ponderosae; apex of selerotized costa 
produced into a slender curved hook at  dorsal outer angle; 
this costal process like that of species of ximnjerrt-tarti group; 
ventro-apical angle of eosta without spine as in g o u p  
chxacter. Vinculum Long. Aedeagus with numerous api- 
cal spines and a basal, strongly curved spine. 

Female genitalia: Similar to D. pondemsae; ductus 
bursae vew long. 

Type material: Holotype, 8, Mexico) Durango, 20 mi W. 
El Salto, 9000' , ll-VIII-64, Gol. J.E. H. Martin, genitalia 
slide 582. Allotype, P , same locality and collector, 13-VI-64, 
genitalia slide 802. 2 P 9 paratypes: same locality as 
holotype, 25-VII-63, Cof . W. C. BIcGuffin; Mexico, Toluea; 
23-VIII-84, reared from Pinus oocarFa. All types depos- 
ited in the Canadian National Collection of Insects (CNC 
No. 18784). 

Distribution and life history: Known only from Durango 
State and from Toluca. Larval host P. oocarpa. 

Comments: I). ma.i.li?zi belongs to the po~deroscre group. 
The wing color of D. mndini resembles that of D. cam- 
biicola (Dyar, 1914) of the x i m r n e w ~ a ~ i  group, but the 
hindwing is paler. Also, the size of this species is larger 
than that of D. cambiieola. The raised scaled ridges are 
less developed than those of E), eambiicola. In the male 
genitalia, the appearance of the valva is similar to that of 
D. ponderosae but difkrs in having a long costal process 
on the vatva and a widened apical eostal part. The elongate 
ductus bursae of the female genitalia is unique. This spe- 
cies is named after the collector, J.E.H. Martin. 

Disrye&ia majorella Dyar 
(Plate Va) 

Dyar (1919b) based his description of D. majorella on a 
single female collected by W. Schaus in Mexico. The type, 
in the U.S. National Riluseum, was recently examined and 
is in relatively good condition (it is somewhat rubbed). 
Heinrich in f 956 made Dioqctria mzcelleraz&a. collected in 
Mexico by 12. Muller, and also described by Byar (l919a), a 
junior synonym of D ,  mrx;lorella. Inasmuch as L J I .  rn'ldell~r- 
am is represented by a male type, this provided infomation 
on the appearance of the male of D, majo.r.et;ln, However, 
D y d s  brkf o ~ g n a l  deseuliptions of both sexes, and Egei~eh 's  
also bul;ef subsequent descriptions and figures are for the 
most part nod particularly diamosdic. Heinrich's figure of 
the male genitalia is the most useful, but unfortunately the 
figure in some respects is misleading. Heinfich wrote "Nale 
genitalia distingplished by greatly increased width of the 
scIerotized costal area of the harpe." An examination of 
the genitalia slide of the type of  D. muellerana in the U.S. 
National Museum reveals "&at the eostal margn of the 
valva (harpe) figured appears do be folded, because of 
improper mounting, instead of strongly seBterotized, Fur- 
thermore, a series of male L). ~~tayiorella studied during 

the present study have the costa of the valva as in other 
Dioqctrilt with regard do desee  of sclerotization. 

The most diagnos"cic feature of the males of LI. :najorekla 
was not mentioned by either Dyar or Heinrich; males are 
easily recognized on the basis of their strongly serrate 
(almost unipectinate) antennae (Plate Va), Antenllae of 
males of other linot\~ur Xew %Vorld Diorgeti-icr are either 
filiforrn or very weakly serz-ate. The type of LJB ,  muet t e ~ a ~ l a  
has one antenna completely nllssing and the other antenna 
represented by only a few basal segments (the remailling 
basal s e p e n t s  are strongiy serrate). It is probable that 
the antennae of the type were almost nonexistent, as they 
are a t  presenb ,when Dyar and Heinrich studied the 
material, and this accounts for the fact that they over- 
Looked the diagnostic importance of the antennae. 

Fresh series of most D. ntajnrella also have somerji-had 
obscure but, nevertheless, characteristic patches of dark- 
rect scales on the forewings. These patches occur in. the 
costal area, on the inner area basad of the al-itemedial line, 
on the inner area about midway between the antemeclial 
and postmedial line, and fololloviring the postmedial line, A 
narrow, black, anwlate Line along- the outer margin of the 
antemedial line can also be seen, paAieularty near the inner 
mar@n of the forewings on nonrubbed D. .inajo.reCEa. 

D. mdorella and the following species ID. pinicolella) 
belong to the abietella goup.  

Bioryet?-ka pinieolella was described by Arnsei (1962) as a 
subspecies of D i o ? y c f ~ a  r e ~ ~ i c i ~ l e l l a  Grote. The holotype 
and associated speeirnelis were collected and reared in 1951 
by F. S c h ~ e ~ d t f e g e r ,  mostly from galls on Pinus maxi-  
pvinoi itenutfolia), gowing in Guatemala (Schwerdtfeger 
1962). A. f ipre of the male genitalia was included by Amsel 
in his paper. Arnsel based his name on sinailari"iies he found 
between the Schwerdtfeger moths and information rela- 
tive to specimens labeled as types of D. reniczr,lek.to pro- 
vided him by E. Martin in the British &I.useum. However, 
unknokvn to Amseli and 31artin in 1962, but as Xater deter- 
mined by Mutuura and Munroe 11973, -the types labeled 
Pa, renie.ti,tekla in the British Mbaseun~ proved to be speci- 
mens of Dioryclrta abietiuor~lla Hulst, Gonsequentiy, at 
present, D. pi~icole l la  could possibly be cnr~sidered as a 
subspecies of D. nbieti~o~*etln. Differences in the female 
genitalia, for example, the anterior part of  the corpus bar- 
sae is slender and elongate in Mexican specimens we have 
examined (Plate Vhb) suggest that the Central American 
population is a distinct species, Additiur-iaS studies are 
needed to  establish with certainty the status of ArnseI9s 
name. 
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A Revision of the Neotropical Genus Apolychrosis Amsel With 
Descriptions of New Species (Lepidoptera: Tortricidae) 

Michael 6. Pogue 
Smithsonian Institution 

U, S. National Museum, Department of Entomology 
Washington, D.G. 20560, USA 

Introduction apex acute; t e m e n  straight, oblique. Sc less than 112 wing 
length. R1 o~ginat ing before middle of discal cell; R2 origi- 

The genus Apolych~osis was erected by Amsel (1962) to nating nearer R3 than 331; R5 ending a t  temen.  Chorda 
inclucIe A, schwerdtjfegeri Amsel, the adults of which had present, from between R l  and R2 ending at  R4. M3 and 
been reared from Pinus ayacahuite and P. tenul;folia in CuAl separate, C u m  originating a t  distal 2/3-3/4 length of 
Guatemala. When studies were undertaken to rear insects discal cell. CUP absent. A1 + 2 stalked at  215 total length. 
attacking pine and fir cones in Mexico, 4 new species of 
Apolychrosis were discovered. This revision redescribes Hindwing: (Plate 1x1: Male length 4.9-8.9 mm; len@h 
the genus ApoEychrosis and the type species A, schwerdt- 2.1-2.8 width, broad to moderately broad. Female length 
fegeri, and describes 4 new species: A. fimkginus, A. 5.3-8.5 mm; length 2.0-3.1 width, broad to elongate. Costa 
ambogonium, A. candidus, and A. synchysis. Means and straight; apex acute; termen slightly concave below apex. 
standard deviations are given for all measurements, with Sc + R1 314-415 length of wing. Rs and M1 approximate at  
the letter "n" referring to the number of specimens ex- base. M3 and CuAl short stalked. CuA2 originating at  315 
amined. Color names used are followed by a parenthetical length of discal cell, Female with 2 frenular bristles. 
number indicating colors under the system of Smithe (19'75, 
1981). Abdomen: Apodemes of tortricoid type, short, rounded 

process with elongate lateral arm, 

ApoEyehrosis Amsel 

Apoly ehrosis Amsel, 1962:395. 

TYPE SPECIES.-Apoly chrosis schwerdtfegeri Amsel, 
by original designation and monotypic. 

ADULT,-Medium to large moths, forewing length 4.9- 
10.4 mm, 

Head: Vestiture rough. Eye well developed. Supraocular 
index 0.25-0.32, Ocellus present, minute. Chaetosemata 
present. Antennae filiform, 53-65 segments, scaled dorsad, 
2 scale rows per segment, setose ventrad. Labial palpus 
porrect, segnnent 3 exposed; segment 3 , l .  1-1.3 times length 
of segment 1; segment 2, 3, f -4.0 length of segment 1, 1.1- 
1.9 vertical eye diameter, length 4.0-6.8 width. Maxillary 
paipus 2 segmented. 

Thorax: Posterior crest present. Lateral scale tufts of 
metanotum hairlike. Prothoracic leg with epiphysis 2i5-112 
length of tibia. Mesothoracic tibia with a single pair of 
apical spurs of unequal length, longest 315 times length of 
tibia. Metathoracic tibia with 2 pairs of spurs; basal pair 
originating a t  basal 3i5 of tibia, with longest spur 113-215 
length of tibia; apical pair a t  subapex with longest spur 
li4-113 Iength of tibia. Leg indices [femur:tibia:(basitarsus) 
tarsus] for prothoracic leg 1:O. 5-0.6:(0.4)1 mesothoracie 
leg 1:0.8-0.9:(0.5-0.6)l.l; metathoracic leg 1:1.?-1,9:(0.8) 
1.4-1.5. 

Forewing: (Plate IX): Male length 5.5-10.4 mm; length 
2.6-3.2 width, moderately broad to elongate. Female length 
6.1-9.7 mm; length 2.1-3.4 width, moderately broad to 
elongate. Costa straight, curving slightly a t  314 its length; 

Male genitalia (Plates IX,X): Uncus present, thin, elon- 
gate. Gnathos slender, fused medially. Socii fingerlike, 
1.0-1.6 length of uneus, setose. Transtilla a well-developed 
band, greatly constricted medially. Valva elongate, length 
3.4-6.1 width, apex acute to truncate with an apical spine, 
midventral spine located on a triangular process; costa 
and saeculus weak. Vinculum thick, broad U-shaped, 
coalescent. Aedeagus length 0.6-0.8 length of valva, phallo- 
base with lateral processes; cornuti absent. 

Female genitalia (Plate XI): Papillae anales setaceous, 
flat, length of apophysis anterior 1.1-1.5 length of apophy- 
sis posterior; ventral branch of apophysis anterior well 
developed. Sterigma U-shaped. Colliculum a simple cup. 
Ductus bursae narrow, elongate; ductus seminalis from 
caudal end of corpus bursae laterad to ductus bursae. Cor- 
pus bursae a simple sphere; signa absent. 

DISCUSSION,-Apolychrosis is placed in the tribe 
Cnephasiini as outlined by Powell (1964). The following 
cnephasiine character states are found in Apolychrosis: (1) 
costal fold lacking in male forewing, 12) costa of forewing 
evenly curved from base to apex with termen oblique, giv- 
ing an oval appearance to wing, and (3) male genitalia with 
a well-developed narrow uncus that tapers to tip. 

Apolychrczsis most closely resembles the monotypic genus 
Acroplectis Meyrick and shares the follou~ing apomorphies: 
(1) vein CUP in forewing lacking, (2) a basal band present 
in forewing, (3) male genitalia with valva elongate and 
narrow, and (4) female genitalia with ductus seminalis aris- 
ing from caudal end of corpus bursae, laterad to ductus 
bursae. 



Plate V%ll.-Adult moths: a, Apoiyel?roszs ~fe?-~-r~gi?z?/s, new species; b, A. ambogol?iz~~rr, new species: e ,  A. 
scirtce~;iJtfe,ge?"i Amsel, paratype; d, A.  ea??d~d?rs, new species; e, A. sgnch yszn, new species, white form; f, A 
s~j t tc i~ ysls, dark form. 



Apolychrosz's includes 5 species, 4 of which are  desrr3bed 
as  new. Larvae feed in the cones of several species of 
Abies, Pinus, and Cupressus, Species are  distributed from 
south-central 5fexico to Guatemala. 

Apolgehroslis ferruginus Pogue, New Species 
(Plates VIIIa; IXb, c; S I a )  

MALE,-Leuteh of forex%~ing 7.8-6.9 mm (mean 8.3 i- 0.4 
mm, 9n). 

Head: Supraocular index 0.25. Labial palpus dark neutral 
gray (83) with tips of scales cream (5%); segrnelit 2, 1.4-1.6 
times vertical eye diameter, expanded apical sealing cream 
and jet black (8531, lateral medial scaling Pratt 's rufous 
(140); segment 3 cream and jet black. Scales of front and 
vertex cream and Pratt 's rufous; tips medium neutral gray 
(84). Antennae with dorsal scaling cream, scape color of 
vertex. 

Thorax: Mesonotum and anterior 313 of tegula Pratt 's  
rufous, posterior 1i4 clay color 1123B): posterior tuft clay 
color, with lateral scales Pratt 's rufous; lateral scale tufts 
of metanotum and scales of scutellurn white. Underside 
cream; prothoracic and mesothoracic legs mostly jet black 
with median and apical tibia] rings and apical tarsal rings 
cream; metathoracic leg crearn, ventral scales and those of 
apical 1/22 of tibia tipped glaucous (801, tarsi glaucous (79) 
with crearn apical rings. Leg indices for prothoraeic leg 
1:0.5:(0.4)1; mesothoracic leg 1:0.9:(0.5)L.l: rnetatinoraeic 
leg 1:1.7:(0.8)1.4. 

Forewing: Length 2.8-3.2 width, moderately broad to 
elongate; apex acute; termen straight. Basal band Pratt 's 
rufous; submedian hand clay color (123C) usually with a 
central and dorsal patch of Pratt 's rufous; median 113 brick 
red 1132.A) separated from basal area by a vertical white 
line starting just below costa and widening to dorsum; 
small white dot a t  end of discal cell, sometimes consisting 
of only a few scales; apical 113 Pratt 's rufous; costa with 
jet-black banding- from base to apex; apex suffuseci with 
white scales; fringe cinnamon rufous (40) with a few scat- 
tered scales tipped jet black. Underside glaucous i'if-f), costa 
with distinct jet-black and white banding becoming indis- 
tinct towarc1 apex; apex and narrowly along termen suf- 
fused with white scales. 

Hindwing: Length 6.6-7.8 rnm (mean 7.1 i 0.4 mm, 9n): 
length 2.2-2.6 width; apex acute; termen slightljr concave 
below apex. Basal 112 white, terminal 112 glaucous (79), 
veins of discal area with glaucous scales; hinge tsrbiite evith 
2 glaucous bands. Ur~tlersicle white, costal 1'2 with scat- 
tered glaucous (7'9) scales. 

Abdomen: Scales glaucous (801, scales along distal edge 
of seffnnents pale neutral gray (86); genital tuft pale horn 
color (92). 

Male genitalia (Plate IXb,c): Uncus slencter. Socii finger- 
like, eq~la l  in length to uncus. Gnathos with slender verti- 
cal arms, fused medially. Transtllla \veil developed, con- 

strictecl mediatly. Valva elongate, length 4.6-5.1 width; 
apex truncate with apical spine, mid-ventral spine located 
3!5 len@h of valva from base on a "canguiar process; saccu- 
fus ill-defined, A e d e a p s  slightly bent, cornuti absent. 

FEMAaE.-As described for male except fore\%+ng lengr;ki 
8.3-8.9 rnm (mean 8.6 tr 0.4 mm, 9x1); length 2.9 width, 
moderately broad. Length of hindrving 7-1-7.5 mrn (mean 
7.3 tr 0.3 mm, 2n): length 2.3-2.4 width, broad. 

Female genitalia (Plate XIa): Papillae anales width 3.2 
length. Ste l - iwa broad, Ductus bursae 2.8 length of papif- 
lae anales. 

TYPE DATA4.-Hofodype male: Mexico: Tlaxcala, 
Villareal, Municipio de  Terrenate, 97" 54' W, f 9" 31 ' 46" N. 
Aug. 18 - Sept. 6, 1981, host: Pseudots?lga macrolepis, 
coll. J.T. M4ndez and R. Campos. 

Ten male and 3 female paratypes: 4 males, same data as  
holotype, 3 genit, preps. MGP 357, 359, 563; 5 males, same 
data as holotype except, Lot No. 813-A, host: Pseudotsuga 
r~acrolepis ,  genit. prep.  MGP 5'77: I male, Tlaxcala. 
Terrenate, Aug. 15, 1981, host: Pseudotsuga wzacrolepis, 
col. J.T.M.M., Becker Col. 46452; 1 female, same data as  
holotype, genit. prep,  MGP 358; 2 females, Tlaxcala, 
Terrenate,  Xug. 3, 1981, host: Abies religiosa, col, 
J.T,M.M., Becker Coi. 46452. 

HOSTS.-This species has been reared on cones of 
Pseudoisuga macroiepis and Abies reiigiosa. 

FLIGHT PERIOD.-Adults emerged between August 
18 and September 6. 

DISTRIBUTION.-Known only from the State of 
Tlaxcala in south-central Mexico. 

DISCUSSION.-Apolye!z~*osis Je7rrcgin1~s is most closely 
related to A. a~72bogonium and A. schzoerd$fege'~-i by the 
clay colored submedian band of the forewing, a synapo- 
morphic character state of these 3 species. A. -fern~g-lnus is 
larger than the other 2 species and the white band separat- 
ing the submedian band from the rest  of the forewing is 
wider. In the mate genitalia, apex of the valva is truncate 
in A. fk?-rllgi??lrs and acute in A. cr?nbogotriu/~t and A. 
schu*rrdfftige?7. 

The specific liame means rust  colored in Latin referring to 
the overall appearance of the moth. 

14polyehrosr's. ~ n z b ~ g o n i u m  Pope.  New Species 
(Plates VIllb: IXa, 8, eb 

iMALE;,-Len@h of forewing 6.0-6.6 niln (mean 6.3 rir: 0.4 
mm, 2n). 

Head: Labial palpus with scales banded dark neutral g a y  
ancl white: segn?ent 2 1.2 times vertical eye diameter. Seafes 
of front and vertex with apical 113 pale tawny to grayish 
horn 19f), tipped with white, rest  of scale white. Scape 



sepia 1119), antenna with basal seales hair brown (119A) 
and apical scales sepia. 

Thorax: Mesonotum sepia with median patches cinnamon 
rufous (401, pcrste~or crest cinl~amon rufous to cinnamon 
(39); base of tegula sepia, apieal 112 chestnut (32) to  
cinnamon; lateral scale tufts of metanotum and scales of 
scutelium white. Vnderside white. Legs ciusky brotvn (19) 
with median and apical tibial rings and apical tarsal rings 
cream. 

Forew-ing: Length 3.0-3.2 width, elongate; apex aeute; 
ternen straight. Basal band blackish neutral g a y  (82) '1~9th 
a few scattered brick-red scales, submedial band clay col- 
ored with a horizontal cinnamon rufous streak along vein 
Cu; separating submedial from medial band are an inner 
thin white bland 1-2 scale rows wide from middle of discal 
cell to dorsum, an outer thin jet-black band 1 scale row 
wide from costa to dorsum; median band dark neutral gray 
with discal area and dorsum suffused with brick-red scales; 
rest of wing medium neutral g a y  suffused with a few 
cinnamon and cinnamon rufous scales; costa with jet-black 
banding mixed U-ith a few cream bands beyond submedial 
band; fringe dark neutral g a y  near apex, cinnamon at  
termen. Underside with basaf-submedial band cream suf- 
fused with glaucous ($9) scales, remainder glaucous, costal 
banding cream and jet black. 

Hindwing: Length 4.9-63,0 mrn (mean 5.5 * 0.7 mm, 2n); 
length 2.5-2.1 width; apex acute; termen slightly concave 
below apex. Ground color white, mostly suffused with light 
drab scales (119C) darker along veins. UncXerside white 
with vertical light drab striations in apical 1/52. 

Abdomen: Glaucous (79), genital tuft cream. 

Male genitalia (Plate f Xd,e): Uneus slender. Socii 
fingerlike, shorter than uncus, Tuba analis lightfy selero- 
tized. Gnathos with slender arms, broadly joined medially, 
with tip produced into a small spine. TranstilIa well 
developed, greatly constricteci mediafly. Valva elongate, 
length 4.5 width atbase; costa fprming an obtuse angle a t  
outer 113; apex acute evith apical spine, midventral spine 
located 2!3 length of valva from base on a trianwlar process: 
sacculus weak. Vinculum thick, broad U-shaped, coalescent. 
Aedeagus length 0.6 length of valva, phallobase with kt- 
era1 rounded process, apical 112 slightly curved; cornuti 
absent. 

TYPE DATA,-Holotype male: Mexico; Mexico, Sara 
Miguei Atiautla, adult erngcf. Sept, 14, 1983, 98" 46' 20" W, 
19" 20' K, 2500 m elev., Lot KO. 1039-B, host: P?n?ls 
leiiiph$jila, W. SBnehez, genit, prep. MGP 709, One male 
paratype: Hidalgo, Real del Monte, host: Girpress2cs be%- 
Ihall-lii var. Oenft'lamii. 

HOSTS.---Reared from seconcl-year cones of I>i???cs ieio- 
pl?ytia; paratype eollectecl on Cjipress2cs benthcrtlrii var. 
hentJ~a,zzii. 

FLIGHT BIE;RIOD.-L4dult emerged Sept. 14, 1983. 

D1S"FRIBETIC)N.-Known only from the States of Mex- 
ico and Hidalgo in south-central Mexico. 

DISCUSSION.-Apotychrosis n~nbogonium most closely 
resembles A. sekzcerdtfegem, but can be separated by the 
kfiowing character states: (1) scales of the front and ver- 
tex have the basaf 2i3 white and apical 113 tawny tipped 
with white, and (2) costa of the valva in the male genitalia 
forms an obtuse angle a t  outer li4 and has a more slightly 
rounded apex. The specific name is derived from the Greek 
nmbotz meaning edge and go~zin meaning angle, referring 
to the valval costa of the male genitalia which forms an 
obtuse angle prior to the apex. 

&atyehrosis selzwerdNegeri Amsel 
(Plates VIIIc; Xa, b) 

Apolychmsis sch2~*erdgegeri Amsel, 1962:395. 

MALE.-Length of forewing 5.5-6.6 rnm (mean 6.0 t: 0.6 
mm, 3n). 

Head: Labial palpus jet black with scales tipped whitish, 
segment 2 1.2-1.5 vertical eye diameter. Front and vertex 
hair brown (119A). Scape and antenna jet black. 

Thorax: Allterior half of mesonoturn jet black, remainder, 
ineluding tuft, a mixture of Pratt's rufous and jet-black 
scales; dorsal half of tegula Pratt's rufous, remainder jet 
black; lateral scale tufts of metanotum and scales of scutel- 
Lum drab (27). Underside cream. Legs dusky brown with 
median and apieal tibial rings and apical tarsal rings cream; 
metathoracic legs have more cream scales interspersed 
among the fuscous (21), giving them a lighter appearance. 

Forewing: Length 2.5-3.3 width, elongate; apex acute; 
termen straight. Basal band blackish neutral gray mixed 
with brick-red seales, submedian band clay color (26) with 
a central infusion of brick-red scales; separating submedial 
frorn medial band are 2 thin vertical lines of scales, white 
inner line extends from 114 wing width below costa to dor- 
sum and outer jet-black line extends from costa to dorsum; 
median band dark neutral gray suffused with brick-red 
and white scales, a white spot a t  end of discal cell marking 
indistinct border of medial band; postmedian and terminal 
area Pratt's rufous suffused with jet-black and white scales, 
and a subapical patch jet black, variably distinct; costa 
with distinct jet-black and cream banciing, similar banding 
along dorsum being much narrower and less distinct; fringe 
Pratt's ruhus  with variably distinct patches of jet-black 
scales. Underside with basal-submedial band cream suf- 
fused with glaucous 180) scales, ren~ainder glaucous, costal 
banding cream and jet black. 

Hindwing: Length -1.9-5-3 mrn (mean 5.1 -zt 0.3 mm, 2n); 
length 2.2-2.6 width; apex acute: termen slightly concave 
below apex. Gr*ound color drab, darker along veins. Fringe 
light drab with thin white banct bordering termen. Under- 
side white with vertical glaucous (80) striations in apical 
half. 

Abdomen: Glaucous (791, genital tuft cream. 



Male genitalia (Plate Xa, b): rjncus slender. Socii elon- 
gate, 1.6 len@h of uncus. Gnathos U-shaped, vertical arrns 
more slender than mediatly fused lateral a m s ,  small pointed 
process a t  junction of lateral arms. Transtilla well de- 
veloped, constricted medially, Vaiva slender, Len@h 5.9- 
6.1 width; apex acute with apical spine, midventral spine 
located 213 len@h of valva from base on a triangular process; 
saeculus discernible. Aedeagus with distinct Lateral pro- 
cesses of phallobase, slightly curved, cornuti absent. 

TYPE DATA.---Holotype male: Guatemala: San Miguel 
Uspatan, 2. 10. 1951, leg. F. Schwerdtkger, genik. prep, 
GU 1438; in Landessammlungen fix Naturkunde, Karls- 
ruhe, West Germany. 

Three male paratypes: same data as holotype except 25. 
10. 1951, 4. 6. 51, and 12-15. 6. 51, genit. preps. MGP 576, 
GU 4009; in Landessammlungen fiir Naturkunde, Karls- 
ruhe, West Germany. 

HOSTS.-Larvae reared from Pinus ayacuhzcite and P. 
tenu folia. 

FLIGHT PERIOD,-Adults were collected during Octo- 
ber and June, 

DISTRIBUTION,-Known only from type locality in 
Guatemala. 

DISCUSSION,-Apolychrosis schtuerdgkgeri most closely 
resembles A. nmbogoniunz but can be separated by the 
following character states: (1) scales of the front and ver- 
tex are hair brown, and (2) costa of the vaIva in the rnale 
genitalia is gently curvecl to a pointed apex. 

Apolgehrosis ealzdidus P o p e ,  New Species 
(Plates VIIId; Xc, d; Xlb) 

MALIE.-Length of forewing 5.6-6.4 rnm (mean 5.9 ~ - t .  0.3 
rnm, 512). 

Head: Supraocular index 0.32. Labial palpus jet lolack 
speckled with white, seginent 2 1.1-1.4 vertical eye dl;- 
ameter. Front dark drab (119B), vertex blackish neutral 
gray. Scape and alltenna blackish neutral gray. 

Thorax: &Iesonoturn and tegula blackish neutral p a y ,  lat- 
ter with a few scattered chestnut scales; posterior tuft 
blackish neutral gray with white scales distad; lateral scales 
of metanotum cream tipped blackish neutral p a y ,  scales of 
scutellum white. Cnderside shining \vhiCe; prothoracic and 
mesothoracic legs blackish neutral gray with median and 
apicai tibial rings and apical tarsal rings cream; metatho- 
racic leg cream suffused with olive brown (28) below mmeclian 
tibial spurs, tarsi blackish neutral g a y  with cream apical 
rings. Leg indices for prothoracic leg I:O.Ci:(O.il.)l: meso- 
thoracic leg 1:0.8:(0.6)1. 1; metatboracic leg 1:1.7:(0.8)1.4. 

Forewing: Length 2.63-3.0 width, moderately broad; apex 
acute; terrnen straight. Basal band jet black with scattered 

chestnut scales; submedian band white, being wider along 
dorsum than costa; apical mar@n a thin jet-black line; small 
white dot a t  end of discat cell; distai 112 pound  color dark 
neutral gray suffused with chestnut and jet black, apicai 
area sprinkled with tlihide scales; jet-black bands along 
costa; fringe dark neutral gray with scattered chestnut 
scales, particularly at tornus. Underside dark brownish 
olive (1291, submedial band visible, suffidsed with dark 
brownish ohre. 

IQind.n--itng: Length 4.9-5,4 rnm (mean 5.1. j- 0.2 mm, 5n): 
length 2.0-2.7 width, broad to elongate; apex acute; termen 
slightly concave below apex. Ground color olive brown, 
darker along veins and termen; fringe olive brown. Under- 
side white, entirely suffused with drab, tinged with tawny 
138) along costa; fringe drab. 

Abdomen: Raw umber (22); genital tuft with dorsal seal- 
ing raw umber, venter cream. 

Male genitalia [Plate Xe, d): Ur~cus slender. Socii elon- 
gate, 1.4 len@h of uncus. Gnathos with slender vertical 
arms, iateral arms heavier, fused medially forming a 
rounded apex. Trans"E;lla a well-cfeveloped band, consta.icted 
mediaily. 't'alva simple, length 3.4-3.8 width; distal costal 
margin obtuse-angulate to rounded toward apex with api- 
cal spine, midventral spine located 2.3 length of valva 
from base on triangular process; sacculus ill-defined. 
Aedeagus slightly bent; eornuti absent. 

FEMALE-----As d e s e ~ b e d  h r  male except forewing len@h 
6. L7.2 rnm (mean 6.8 i: 0.3 mm, Iln);  length 2.1-3.2 width, 
moderately broad to elongate. Length of hil~dwing 5.4-6.3 
mrn (mean 6-0 2 0.2 mm, 1In); length 2.0-3-1 M-idth, broad 
to elongate. 

Female genitalia (Plate XIb): Papillae anales width 2.8- 
3.1 length, setose. S t e r l p a  broadly rounded, sides a n p -  
late. Ductus bursae 2.1-2.9 length of papillae anales. 

TYPE D A T A , - H o l o t ~  male: Mexico: Puebla, Atoto- 
eayan, Mpio, de Tlatlauquitepee, 97" 42' \V, 19" 53' N, 1200 
m elev,, larva eoll. Sept. 20, 1981; adult emgd. Oct. 2, 
1981; Lot No. 812-A; host: b>i?.tus chiapensis; col. Tulio 
Mbndez; genie. prep. hlGP 564, 

Tu7eLve male and 14 female paratypes: 6 males, same data 
as hoiotype except, adults emgd. Oet. 5, 8, 9, 13, 1981. 4 
males Mexico, SanCo Tornas, Mpio, de Tepetlaoxtoc, 98" 
43' FV. 19" 33' S, 2600 m elev., lal-va coil. Aug. 11, 1982; 
Lot No- 4; host: Pit! t ~ s  ralcdis.; genih, preps. MGP 353, 355, 
518; wing prep. MGP 526844. 1. female, same data as 
holotype; 7 fensales, same data as holotype except, adults 
emgd. Oet. 5. 8, 9, 1981: gentt, prep. MGP 591. 6 females, 
Itiiexico, Santo Tomas, Mpio, cle Tepetlaoxtoc, 98" 33' W, 
19" 33' N, 2600 rn eiev., i a r t~a  coll, Aug. 11, 1982; Lot Nu. 
3; host: P ~ V ? L S  ~ I I C Z ~ S :  gerait. preps, MGP 354, 3563, 579. 

HOSTS.----Larvae were reared from seeond-year cones of 
P i n  rcs chiapensis and from canes of P.  m ~ d i s ,  

FLIGHT PERIOD,-Adults emerged in September and 
October. 



Plate IX.-Wing venat~on and male genitalia: a, Apolycii m i  a i i i  bogii~i ~ i i  j r i ,  new species, h. 4. femrgl I !  id?, 

new species. ventral view, ilicie MGP 359: c, lateral view of  aedeaps: d, -4. iriiibog~,iii[r,i .  new species. ventral 
view, slide MGP 569; e, lateral view of aedeagus. 



Plate X.-Male genitalia: a, A~io/gcii.i-osis ,i.ci?tc.et*dr'legei.? Amsei, paratype, ventral view, slide MGP 576; b, 
lateral view of aedeaws: e, A ea~idid?~.\ ,  new species, ventral vietv, slide XGP 355; b, lateral view of 
aecieapus; e, A. sy?.rci?!jsi.s, new specles, ventral view, siicle hlGP 573: f, lateral vieiv of aeiieagus. 



Plate XI.-Female genitalia, ventral view; a, Apolijchi-osis (rriigl~rrcs. new species, slick MGP 3,58; b, A. 
ralrdrcitds, new species, *lide IGIGP 5'59; e ,  A. .Q y:rch ys is ,  new species. s?de MGP 568. 



DIS1'RIBETIOK.-Known from the States of Puebla and 
Mexico in south-central Mexico. 

DISCUSSION.-Apolychrosis candidus most resembles 
the white form of A, syl2~hys.l~ but differs in size, forewing 
color, and male genital characters. A. calldidus has a 30% 
less average wing len@k than A. s y ~ ~ e h  ysis. The con- 
spicuous white f o r e t ~ n g  submedian band is not suffused 
with darker scales as in the white f o m  of A. syreehysis, 
and the hindwing is darker in A. eandidus. In the male 
genitalia the apex of the valva is rounded in A. eandidus 
(Plate IIILc) and truncate in A. synchysis (Plate IIIe). The 
specific name is Latin for shining white, refening to the 
white submedian band of the forewing. 

Apolychrosis synehysis Pogue, New Species 
(Plates VIIIe,f; Xe,f; XIc) 

Variable forewing color and pattern. 

MALE.-Length of forewing 7.0-10.4 mrn (mean 8.3 2: 0.9 
mm, 14n). 

Head: Supraocular index 0.3. Labial palpus with base and 
tip of scales crearn, median area dark brownish-olive giv- 
ing a speckled appearance; segment 2 1.3-1.9 times verti- 
cal eye diameter, scales expanded dorsad, Front and ver- 
tex dark brownish-olive. Scape and antenna concolorous 
with vertex. 

Thorax: Mesonoturn, tegula, and posterior tuft dark 
brownish-olive; lateral scale tufts of mesonoturn cream, 
scutellurn white. Underside white, prothoracic and meso- 
thoracic legs dark neutral gray with scale tips cream giv- 
ing a speckled appearance, median and apical tibia1 rings 
and apical tarsal rings cream, metathoracic leg cream suf- 
fused with ctrab, tarsi darker with apices cream. Leg indi- 
ces for prothoracic leg 1:0.6:(0.4)1; mesothoracic leg 
1:0.9:(0.5)1.1; metathoracic leg 1:1.9:(0.8)1.5. 

Forewing: Length 2.8-3.1 width, elongate; apex acute; 
termen straight. Basal band chestnut suffused with jet- 
black scales, submedian band white suffused with grayish 
horn, median 113 dusky brown, small white spot a t  encf of 
discal cell, terminal 1/3 a mixture of white, tawny and 
dusky-brown scales, costa with blackish neutral gray and 
white banding becomil-rg indistinct toward apex; fringe dark 
neutral g a y ,  tawny at tornus. Underside with basal band 
white suffused with g-rayish horn, remainder grayish horn, 
costa black with neutral gray ancl white bancling. 

Hindwing: Length 5-6-8.9 mrn (mean 7.0 rir 0.9 mm, 1411); 
1end;h 2.1-2.8 width; apex acute; termen slightly concave 
below apex, Ground color grayish horn, darker along veins 
anci along ternen; fringe white with thick, pale, outer bands 
a d  thin, clark, inner bands grayish born. Underside white, 
fine costal ancl terminal striations grayish horn. 

Abdomen: Light neutral gay with thin white terminal 
batids clorsacl, speckled white and nlediurn neutral g a y  
ventrad; genital tuft cream. 

Male genitalia (Plate Xe,f ): Uneus slender, Socii elon- 
gate, 1.5 length of unctrs. Gnathos well developed, ams  
fused medialiy. Transtilla -t.-ell developed, constricted 
medially. Vizlva length 3.4-4.4 width, apex tmrncate with 
apical spine, micaventral spine located 213 len@l-r of valva 
from base on a tulianplar process; saeculus poorl3r defined. 
A e d e a p s  slightly bend; eornuti absent, 

F"E33ALE.-----B"rs d e s c ~ b e d  for male except foreuing len@h 
6.5-9.7 mrn (mean 8-2 2 0'9 mm, 19n); len@h 2.8-3.11 ~ $ d t h ,  
moderately broad do elongate, &en@h of bindwing 5.3-8.5 
mrn (mean 6.8 i: 0.9 mm, 1%): length 2.2-2.7 width, broad 
to moderately broad. 

Female genitalia (Plate XIc): Papillae anales width 2.6- 
3.2 length, setoose. S t e r i p a  U-shaped. Ductus bursae 2.5- 
4,1 length of papillae anales. 

TYPE DATA.-Holotypc; male: Mexico: Tlaxeala, Villa- 
real, Munieipio de Terrenate, 97" 54' W, 19" 31' 46" N, 
adult ern&. Jan. 10, 1985, Lot No. 1165-B, host: Abies 
religiosa. 

Fifty-eight male and 83 female paratypes: 30 males, same 
data as holotype except, adult emgd. Jan. 2, Jan. 4, Jan, 9, 
Jan. 10 (21, Jan. 14, Jan, 16 (21, Jan. 17 (21, Jan. 18, Jan. 
19, Jan. 21 (21, Jan. 22 (51, Jan. 23, Jan. 24. Jan. 25, Jan. 28 
131, Feb. 1, Feb. 7. 1985, adult emgd. Oet. 5, 1981 (2): host: 
Ahies religiosn; Lot No. 814-A-B genit. preps. XGB 547, 
513; adult erngd.. Aug, 13, 1981; host: Ab ies  religiosa; eoll. 
J.T.M,M,; Lot No, 134; genit. prep. &%CP 581. 4 males, 
Hidalgo, El Chico, Nov. 30 (21, Dee. 5, Dec. 6, 1984; host: 
Ahies religiosn; Lot No. 6162; coll. 21). Cibri%n. 1 male, 
Tlaxcala, Terrenate, adult emgd. Aug. 8, 1981; host: Abies 
r-eligisscr; col. Becker 46451. L male, Tlaxcala, Tlaxco; host: 
Pin lcs a g n e a h ~ i t e ;  genit. prep. C. D, Waddell 403, in Uni- 
versity of Minnesota coll, 2 males, Mexico, San Rafael, 
Mtrnicipio de Tlalmanalco, 98" 43' 5" W, 19" 12' 28" N, 
adult emgd. Sept. 8 ,  1975: Lot No. 338-A; Oet. 31, 1975; 
Lot KO. 351-C; host: Pin?ls ayacah?l i te var. ueitchii; genit. 
prep. MGP 549. 10 males, Mct?sico, Coivnia Aviia Carnacho, 
Municipio de Zxtapaluca, 98' 45' 13" W, 19" 19' N, adult 
em@. Feb. 18, 19?,5, Mar. 4. 1975; Lot No. 285-B; Jan, 22, 
1976; Lot KO. 375-A; host: Pi?t?is ~yacoh?~ l ' t e ,  genit, prep. 
MGP 583; aciults emgd. Apr. 16, it37*5; Lot No, 332, July 
16, 1975, Aug. 10, 1975 (3);  Lot NO. 328-B; genit. preps. 
MGP 565, 570: Oct. 26, 1976 (2 ) ;  Lot No. 424: host: Pi??.rls 
r)~o?~i"ez?irrrae; eoll. D. Cibrian, I rnaie, Puebia, San Juan 
Tetla, aciult emgd. Dee. 8, 1975; Lot Xo. 366-'El;; host: Pinz~s 
n,qacnf?ziite; enll. D. CibriBn; ger-iit. prep. 31GP 550. 2 males, 
Chiapas, Sari Cristobal de las Gasas, 2300 m, J U M ~  23-27, 
1981; eoll. V.O. Becker, eol. Becker 43768; genid, prep, 
MGP 679, 2 males, ililexico, San Pedro Kexapa, Munieipio 
de Ameea, adult erngrl. Apr. 11, Apr. 29, 1973; Lot Ko. 
175-6; host: Piv?rs n?orifexlli?icle; coli. D. GibriBn. 3 males, 
&fexlco. Santo Ton?;its, It1ur-iicipiu of Tepetlaoxtoc, 98" 43' 
W, 19" 33' N, adult erngd. Apr. 29, May 2 ,  1973 (2): Lot 
S o .  189-A: host: Pitrtrs t r ro i t fez i i r r~ r re :  eoil. D. CibriBn. 1 
male, &It5xico, San Rafael, Municipio cfe Tlalmanalco, 98" 
43' 05" RT, 19" 12' 28" K, aclult emgcl. Millay 2'7, 1973; Lot 
KO. 213-E; host: Pirtirs ~ ~ t ( i r t t e ~ i [ i i i a c ;  ~011. 6). Cibrihn. 2 
males, Tlaxcala, Xatianal Park "'La Xalinche," 98" 06' W, 



19" 18"- adult erngd. Aug. 9, 1974; Lot No. 245-A; Aug. 
21, 1974; Lot No. 245-B; host: P i n  us montexumc7e; eoll, D. 
Gibt7a;n. 1 male, %Iorelss, Las Aceras, 3Ztmicipio de Tetela 
del YofcBn, 98" 42' W, 88" 53' K ,  adult erngd. Apr, 9, 
1915; Lot No. 303-11; host: Pinus mo~zlexumae; coil. D. 
CibriAn. 37 females, same data as holotype except, adult 
emgd, Jan. 9, Jan. 10 (21, Jari, 14 (51, Jan. 16 (31, Jan. 11 (31, 
Jan. 18, Jan. 21 (3). Jan. 22 191, Jan. 24, Jan. 25 (21, Jan. 28 
121, Feb, 1 (21, Feb, 6 (21, 1985. 3 females, Hidalgo, E1 
Chico, Nov, 30, Dee. 5 (21, 1984; Lot No. 1162: host: Abies 
wf-igiosa; coll, D. CibriBn; adult emgd. Oct, 6, 1981; Lot 
No. 814-A-B; hosk :,i26ies religiosa; genit, prep, MGP 567. 
1 female, Tlaxeala, Terrenate, adult emgd. Aug, 10, 1981; 
host: Ahies religiosa; col. Beetier 46451. 3 females, Hidalgo, 
National Park "El Chico," 98" 18' W, 20" 11' 18" X, adult 
emgd. Oct. 25, 1916; Lot No. -100-A-2; host: Abies sp. ; eoll. 
R. Mejl'a; genit. prep. MGP 582. 1 female, Tlaxcala, Tlaxco; 
host: P~IZZS ayneahuite; genit, prep. C.D. Waddell 393; in 
University of Minnesota eoll. 2 females, Mkxico, San 
Rafael, Xrmicipio de Tlalmanaleo, 98" 43' 05" J$T, 19" 12' 
28" N, adult emgd. Aug. 25, Sept. 11, 19'75; Lot No. 338- 
A, host: Pin2cs ayncahuite var, veitchii: genit. preps. MGP 
551, 585. 11 females, Mexico, Colonia Avila Camaeho, 
Municipio Ixtapaluea, 98" 45913" W, 29" 19' N, adult 
emgd. Nov. 18, 1976; Lot KO. 433-A: genit. prep. hlGP 
552: acluft erngd. Dee. 26, 1915; Lot No. 379: host: P i n u s  
ayacahuite var. vez'tehii; coll. D, GibABn; genit. prep. MGP 
379; adult emgd. Mar, 11, 197%; Lot KO. 295-F; adult erngd, 
Apr. 16, 1915 (3); Lot No. 332; genit, prep. &IGP 584 adult 
erngd, July 8, July 16, Aug. PO; Lot No. 328-B; genit. prep. 
hfGP 511; adult emgd. July 9, 1915, col. Becker 46449; 
adult erngd. Sept. 17, 1915; Lot No. 345-A; host: Piwus 
~~iiontexumae; coil. D. GibriAn. 3 females, N4xico, San 
Rafael, Aug. 25 (2) ,  Sept. 2, 1975, coi. Becker 46450; gem-iit. 
prep. MGP 682. f female, Ghiapas, San 61-istobal de las 
Gasas, 2300 rn, June 23-21, 1981, cnll. V.0. Beeker; cola 
Becker 43168. 4 females, Mkxico, San Pedro Nexapa, 
Municipio de Ameca, adult emgd. &far. 12, 1915; col. Beeker 
46448: adult emgd. Apr. 10, Apr. 15, May 8, 1974; Lot Rio, 
115-6; host: Piw,us ru~onleaxcrtzae; eoll, D. CibriBn. 2 
females, M&xieo, Santo TomBs, Municipio of Tepedlaoxtoc, 
98" 43' RT, 19" 33' N, adult emgd. May 3, May 8, 1914; Lot 
No. 189-A; host: Pirzus mnrctexurnae; coEl, D, CibriBn. 5 
females, It16xic0, San Rahel, Municipio de Tlalmanaleo. 
98" 43' 05" FV, 19" 12' 28" N, adult erngd. Magr 17, May 30; 
Lot No. 213-B; May 21 (2); Lot Nos. 213-C, 213-D; May 23; 
Lot No. 213-E; host: Pi-itas mnntexu~~trxe; coll. D. CibriBn. 
2 females, 31kxic0, San M i p e l  Atlautfa, 98" 36' 20" W, 19" 
00' 32" N, adult emgd. Aug, 10, 1982; Lot No. 997; host: 
Pinus mouztex.tr~?~ae; coll. R. Gampos B. 3 females, Tlaxcala, 
National Park ""La %Ia'iincke," 9g8" r i 6 q T ,  19" 183, adult 
emgd. A L I ~ .  20, Aug, 27, Xug. 29, 19'94; Lot No. 245-A; 
adult erngd. Aug. 27, 1974; Lot No, 245-B; host: Pinas 
r?loTtsexv??-zrze; co17. I>. Gib~Bn,  7. female, Hidalgo, Zacrualdi- 
pan, 98" 39' 43" iV, 20' 38' 57" X, adult emgd, Feb. 25, 

1981: Lot No. 137; host: on P i n u s  montez?kmne, in Cmnay- 
tizl-rn gall; colE. D. & J, CibriBn. 2 females, Mkxico, Esta- 
ei6n Experimental Zoquiapan, 98" 40934" VV, 19" 1'7" 
33" X"1;,adult erngd. May 6, May 9, 1914; Lot No. 188-18; 
host: on Pin~cs  hartwegii, in Grorza&iu?n gall; coll. D. 
Cibrihlz. 

HOSTS.-Several species of hosts were involved. They 
are listed in descending order by the number of individuals 
reared from each: (1) Abies ~eligiosn,  (2) P i n u s  monte- 
xumae, (3) Pinus aycrchuile var. veitehz'i, (4) P i n ? ~ s  ntdis ,  
(5) Pinus ilcrd~eegl'i, and (6) Abies sp. 

FLIGHT PERIOD.-Adults have emerged throughout 
the year. 

DISTRIIEI;UTIC)i"te-Known from the States of Mexico, 
Morelos, Tlaxeala, and Hidalgo in south-central Mexico 
and from the southern State of Chiapas. 

DISCUSSIO3.-ApoZyehrosis synch ysis varies in the col- 
oration of the forewing submedian band. The band can be 
white suffused with grayish horn or tawny that blends into 
clay color along distal border. No difference between the 
two color forms occur in either the male or female genitalia. 
The distinctness of the submedian band varies due to the 
amollnt of dusky-brown suffusion fiom outer 2/3 of 
forewing. 

A. synehysis is most closely related to A. candidus but 
differs in the following character states: (I) basal band in 
forewing is chestnut, suffilrsed with jet-black scales, (2) 
scales of front and vertex dark brownish olive, and (3) 
apex of the valva of the male genitalia is truncate. 

The specific name comes from the Greek meaning confusion, 
urhich refers to the color variation of the submedian band 
in the foreuring. 
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111. Grupos de Insectos que Causan 
Dafios a Conos y Semillas 

En general la fauna insectil mexicana de ios conos y semilias 
es similar a la que se presenta en el oeste de los Estados 
Cnidos, incluyendo la ocurrencia de  varias de  las mismas 
especies en ambas areas. Sin embargo, Mitxico tiene un 
mayor n6mero de especies endkmicas. L'nicarnente dos 
especies endkmieas a1 este de Estaclos t'nidos, la chinche 
semiliera Tet yra b-iptl rzctutcr. (Herz-ich-Schaffer) y C ~ e i -  
dol-ityicr hisetoscr G a p & ,  se encuentran en hI6xico. 

Las plagas conocicfas cle conos y semillas de las eoniferas 
de Mkxico pertenecen a 7 6rdenes cle insectos, yue son: 
Coleoptera, Diptera, Hemiptera, Homoptera, Hymenop- 
tera,  Lepicioptera y Thysanoptera. Las especies mas 
daninas pertenecen a los 6rdenes Coleoptera, Hemiptera, 
Hymenoptera y Lepidoptera. Probabiemente los coleop- 
teros del g6nero Conophlhoms son las plagas mas distri- 
buidas y destructivas de las cosechas de semillas de 10s 
pinos mexicanos. Otras plagas importantes incluyen a la 
chinche semillera Leptoglossus occidentalis Heidemann, 
de Hemiptera; a1 picudo de  10s conos Co~o t rae l~e lus  neo- 
mexicunus Fall, de Coleoptera: a las avispas de las semillas, 
Mega.sfigmu.s, de  Hymenoptera y a 10s barrenadores 
Diorycfriu, E7lcosma y Cydia de Lepidoptera. 

III. Insect Groups Causing Cone 
and Seed Damage 

f n  general the 3qexican cone and seed insect fauna is sim- 
ilar to that of the western United States, including the 
occurrence of several of the same species in both areas. 
Hotvever, Xexico has a number of endemic species as well. 
Two species endemic to the eastern Vnited States, the 
seed bug Tetyrcr hipuizctata (HeM-ich-Schaffer) and Ceci- 
domyia b-isetosa Gagnci., occur in 3Iesico. 

&own cone and seed pests of Mexican conifers belong to 7 
insect orders. These are Coleoptera, Diptera, Hemiptera, 
Homoptera, Hymenoptera, Lepidoptera, and Thysanop- 
tera. The most injurious insect species belong to the orders 
Coleoptera, Hemiptera, H)menoptera, and Lepidoptera. 
Probably the cone beetles, genus Conophthorr~s of the 
Coleoptera, are the most \++despread and destructive pests 
of Mexican pine seed crops. Other pests of major impor- 
tance include the seed bug, Leptoglossus occidentalis 
Heidemann, of the  Hemiptera; the  pine cone weevil, 
G o ~ o t  tachelus neornerricanzcs Fall, of the Coleoptera; the 
seed chalcids, genus Megastigmgzcs, of the Hymenoptera; 
and the coneu7orms, coneborers and seedworrns, D ioqc-  
fm'a, Eucosmn, anct Cydia respectively, of the Lepidoptera. 





Hospedero: Pinus. 

--I ! 
larvas atacan con 
rtos, secondar~as 
roec~acles, p 66 

- - 

Conophfharus, p 37 A - [ A  
Grrlrno cle resina en la 
base del cono o en 
el pedunculo, sin 
excrernentos nl sedas. 

I 

I 
Larvas barrenando 
escamas, semillas y 
eje del cono. 

Con orificios en la 
superficie de con0 con 
excrementos y seda 
grumos de resina variables. 

Hospederos: 
otras coniferas. 

Gelechiidae, p. 65 
- 

Abies y 
Pseudotsuga. 

Galeria helicoidales; I I Gaierias irregulares y I !  Galerias entre 
larvas blanco grisaceo amplias, larvas sin las semillas 
con microespinas en el microespinas, color variable. y la superficie 
integumento. 

Barbara, p. 87 
Diorycfria, p. 67 del cona. 

Apolychrosis, p. 80 

Larvas con Larvas sin m~croespinas, Larvas sin microespinas, 
rnicroespinas, color on tuberculos subdorsaies color azul grisaceo, microespinas en 
crema a rosa palido. bvlos, integument0 barrenando escamas. 

eticulado, color cafe a 
Henricus, p. 64 

trta, p. 67 

7-- 
Las larvas hacen galerias rectas 
entre las semillas y la 
superficie del cono. Pupan en 

Apolychrosis, p. 80 

tPityophthorus schwerdtferger~ no es ftgura en la clave de causa de la ~nformaclon no es suf lc~ente del 
caracterlsmo del daiio (sede paglna 50) 

Larvas de color crernoso 
blanquecinas, barrenando 
escamas. Pupan en el suelo. 





Larvae attack 
dead cones, secondary. 

Hydroec~odes, p. 66 

Pitch mass on the With holes in the cone 
cone base or peduncle, surface with frass and 
without frass or silk. silk, resin masses 

variable. "n-hihmus, p. 37 1 1 , 
Larvae boring scales, I !  Larvae boring scales 
seed and axis of cone. and occasionally seed. 

Hosts: other 
conifers. 

Cupressus. 

Other Cochylidae, p. 65 1 I 
Abies and 
Pseudo tsuga. 

Gallery helical, 
larvae whitish gray 
with microspines on 
integument. 

Barbara, p. 87 

Galleries irregular 
and wide. Larvae lacking 
microspines, color variable. 

Dioryctria , p. 67 

Galleries 
between the 
seed and cone 
surface. 

Apolychrosis, p. 80 

Larvae with Larvae without I I Larvae without microspines, 
microspines, color microspines, with color gray blue, boring 
cream to pale rose. obvious subdarsal scales. 

Larvae with 
microspines on the 
integument. 

Eucosrna, p. 98 tubercles, integument Henricus, p. 64 1 
reticulated, color 
brown to green. 

/ Diorycfria, p. 67 1 
Larvae make straight galleries Larvae whitish-cream colored, 
between the seed and the boring scales. Pupate in the 
cone surface. Pupate in the 
cone. 

Apolychrosis, p. 80 

SPttyophthorus schwerdttergeri is not included in the key because insufficient information is known on the damage 
characteristics (see page 50). 



Arboles de Abies religiosa creciendo en tierra montafiosa del Estado de Tlaxcala. 

Abies religiosa trees growing in a mountainous area of Tlaxcala State. 



COLEOPTERA 
Escarabajos 

Este orden se caracteriza por las alas anteriores endweeidas 
y en forma de eaparazbn, que sirven para cubrir las alas 
posteriores que son rnembranosas y funcionales. Las partes 
bucales son del tipo masticador. Dos familias contienen insectos 
que daiian eonos y semillas, 10s ScolyLidae (deseortezadores) 
y 10s Curculionidae (picudos). Las larvas de estas farnilias 
tienen forrna de gusano, son robustas, sin patas y poseen 
capsula cefalica bien desarrollada. 

COLEOPTERA 
Beetles 

This order is characterized by thickened shell-like fore- 
wings, which serve as covers for the membranous, func- 
tional hindwings. Mouthparts are the chewing type. Cone 
and seed damaging insects occur in 2 families, the Scolytidae 
(scolytids or bark beetles) and the Curculionidae (weevils). 
Larvae of these families are grublike and robust; they lack 
legs and have well-developed head capsules. 

Family Curculionida+weevils 
Familia Curculionida+picudos 

Este grupo incluye a 10s escarabajos en 10s cuales las par- 
tes bueales se encuentran en la parte terminal de un pic0 
obvio; el patron de coloracion va de simple a complejo. 
Las larvas son apodas. 

Conotrachelus neomexicanus Fall 
(Mapa 1) (3, 9 )  

Hospederos: Pinus douglasiana, P .  lawsonii, P .  leio- 
phylla, P. michoacana, P. oocarpa, P. ponderosa y P. 
mdis. 

Mapa 1. Distribution de Conotrachelus wornxicanus. 

Map 1. Distribution of Conotrachelus nt.omxieanus. 

Descripcibn: Adulto (Fig. 2) de color caf4 grisaceo, de 
cerca de 6 mm de longitud, con un pic0 prominente curvado 
hacia abajo, casi de la mitad de largo que el cuerpo; cuerpo 
y patas cubiertas finamente por escamas aplanadas blancas 
cafe grisaeeas; en el tercio posterior de 10s 4litros 
presentan una banda transversal de color blanco cenizo, 
que se distingue facilmente desde la vista dorsal. Los 
huevos son de color blanco arnarillento, translucidos, lisos, 
elongados-ovales, de 0.5 por 0.8 mm. Las larvas maduras 
curvas y apodas, miden 9-10 mm de longitud. Cabeza caf4 
claro; cuerpo de blanco rosaceo a blanco amarillento. Las 

This group comprises the familiar snout beetles in which 
the mouthparts occur a t  the end of an obvious beak. Wee- 
vils are usually robust and range in coloration from plain 
to variously patterned. Larvae are legless grubs. 

Conotrachelus neomexicanus Fall 
(Map 1) (3, 9 )  

Hosts: Pinus douglasiam, P .  lawsonii, P. leiophylla, P. 
michoacana, P. oocar*pa, P. ponderosa, and P. rudis, 

Figura 2.-Adulto de Conotrachelus wornxicanus. 

Figure 2.-Conotrachelus neornxicanus adult. 

Description: Adult (Fig. 2) gray brown, about 6 mm long, 
with prominent down-curved snout about half as long as 
body; body and legs thinly covered with flattened white 
and gray-brown scales and with an obvious transverse 
grayish-white band in the posterior third of the elytra. The 
band is very distinct in the dorsal view; egg yelloesh 
white, translucent, smooth, elongate-oval, averaging 0.5 
by 0.8 mm; larvae curved, legless, 9-10 mm long when 
mature; head light brown; body pinkish white to yellowish 
white; pupa white when newly formed, changing rapidly to 
orange brown as color of adult develops. 



pupas son blancas cuando esthn reciPn formadas, pero 
cambian a un cafe naranja a medida que se desarrollan. 

Daiio: Los conos son atacados cuando inician su creci- 
miento, suspendiendose 6ste y quedando de tamano 
pequeno (Fig. 3); en algunas especies, como en P. I-trdis, 
todo el interior es  consumido, mientras que en P .  ooccrt~cr 
se observan tuneles bien definidos (Fig. 4); conforme se 
avanza en tiempo, el exterior del con0 se torna de color 
caf& rojizo. Las larvas no expulsan el excremento, por lo 
que las particulas de este quedan en el interior del cono, 
compactandose con la resina. Cuando las larvas emergen 
de 10s conos, lo hacen a traves de un orificio oval, en la 
parte media de ellos. 

Figura 3.-Conos de Pinus ooeaTa infestados por Comtmhelus  
neomexicanus. 

Figure 3.-Pinus ooca..rpa cone attacked by  Cono trachelus 
neomexicanz~s . 

Ciclo de vida y habitos: Esta especie presenta 1 genera- 
cion por ano. Los adultos emergen del suelo a1 principio de 
la primavera, ovipositando en 10s conos que inician su 
crecimiento. Las larvas se desarrollan durante la prima- 
vera y parte del verano, de manera que la mayoria alcanza 
su madurez en 10s meses de mayo a junio, entonces se 
dejan caer a1 suelo, en donde penetran hasta una profundi- 
dad de varios cm. Ellas pupan en el interior de capullos 
hechos con material del propio sustrato. E n  septiembre y 
octubre, 10s adultos salen del suelo, suben a 10s arboles y 
se alimentan de brotes; a1 finalizar el otono, regresan a1 
suelo para invernar. 

Importancia: ConotracheE.tts neomexicanths esta amplia- 
mente distribuido en el pais. En  10s Estados de Mexico y 
Michoacan se han registrado infestaciones severas en 
rodales naturales de P. ooearlpa. E s  de importancia ligera 
a mediana en rodales naturales de P. leiophylla y de P. 
mdis.  No se ha colectado en el norte de la Sierra Madre 
Occidental; sin embargo, su presencia en la parte sur de 
esta Sierra indica que su distribution puede extenderse 
mas a1 norte y continuarse con las poblaciones de estos 
insectos en 10s Estados Unidos. 

Damage: The cones are attacked when they are s tar t i t~g 
to grow, causing development to cease (Fig. 3). In some 
host species such as  P. rtrdis, the entire cone interior is 
consumed; in others, e.g., P. oocrr rpa,  well-defined tunnels 
are observed (Fig. 4). In time, the cone turns reddish 
brown. Frass is not expelled but remains as fine pellets, 
compacted with resin, in the interior of the cone. The lar- 
vae emerge through oval exit holes in the midregion of the 
cones. 

Figura 4.-Dano interno causado por las larvas de Conotrmhelus 
lzeomexicanus en cono de Pinus oocar;lla. 

Figure 4.-Internal damage to Pinus ooca?-pa cone by Conotra- 
chet 24s neomexicanus larvae. 

Life cycle and habits: This species has 1 generation per 
year. The adults emerge from the soil in early spring and 
oviposit in cones that are starting to grow. The larvae 
develop during spring and part of the summer; the major- 
ity mature in May and June. Then they emerge and fall to 
the soil where they burrow to a depth of several cm. They 
pupate in cells made of surrounding substrate. In Septem- 
ber and October the adults emerge from the soil, ascend 
the trees, and feed on shoots. At the end of fall the adults 
return to the soil to overwinter. 

Importance: ConotracheEus neomexicanus is widely dis- 
tributed in Mexico. In the States of Mexico and Michoacan, 
severe infestations have been recorded in natural stands of 
P. oocava. The insect is of medium to slight importance in 
natural stands of P. leiophylla and of P.  mdis ,  I t  has not 
been collected in the northern Sierra Madre Occidental, 
but its presence in the southern part of this range indicates 
that its distribution may extend farther north and merge 
with the population of this insect in the United States. 



Famifia Scolytida4escortezadores 

Este grupo incluye a 10s descortezadores y a varios tipos 
de banrenadores. Los adultos son generalmente pequefios 
aunque robustos, de color cafb, con un pico corto que 
contiene a las partes bucales. Tienen klitros estriados, a 
menudo con un declive pronunciado en su parte posterior. 
La cabeza normalmente esta escondida por el protorax 
cuando se observa desde arriba; las antenas teminan en 
una clava. Las larvas son Bpodas y de color blanquecino. 

Genero Conophthorus-barrenadores de conos 

Los adultos son mas bien pequefios, de hasta 4 mm de 
longitud, robustos, de cafes a negros, con pelos erectos y 
conspicuos sobre el cuerpo (Fig. 5) .  Difieren del genero 
Pityophthorus, muy cercano a ellos, por su habito de 
infestar conos y por ser de un tamafio mayor. Las especies 
son, en algunos casos, suficientemente sirnilares para causar 
problemas taxonomicos en la separation de ellas; aqui se 
han aceptado las especies reconocidas actualmente, pero se 
pueden esperar cambios. La siguiente clave puede ayudar 
parcialmente a separar las especies mexicanas. 

Family Scolytidae--bark beetles 

This group includes the very familiar bark beetles and 
various types of boring pests. Adults are usually small but 
robust b r o m  beetles with a short protrusion or snout bear- 
ing the mouthparts. They have striated elytra, often with 
a terminal depressed area (declivity). The head is usually 
hidden by the prothorax when observed from above, and 
the antennae terninate in a club. Larvae are legless whit- 
ish grubs. 

Genus Conophthorus+one beetles 

Adults are rather small, robust, brown to black beetles, up 
to 4 mm long, with conspicuous erect body hairs (Fig. 5) .  
They differ from the allied genus Pityophthorus by their 
cone-infesting habit and somewhat larger size. The species 
are, in some cases, sufficiently similar that taxonomic sepa- 
ration of species is difficult. Those currently accepted as 
species are  so considered herein but changes can be 
expected. The following key may partially help to separate 
the Mexican species. 

Figura 5.-Adulto de Cwnophthorus. 

Figure 5.-Conophthorus adult. 



CLAVE PARA CONOPHTHORUS 

Hospederos 

lnos pinoneros 

Pinus cembroides y otros Pinus monophylla. Longitud 
pinoiieros mexicanos. Longitud del cuerpo de 2.7-3.1 mm; color 
del cuerpo de 2.2-2.5 mm; color negro. 
cafe rnuy oscuro, elitros cafe 
rojizos. 

C. monophyllae, p. 44 J 
C. cembroides, p. 40 I 

Otros pinos I Pinus engelmannii. Long i t ud 
del cuerpo 3.7-3.9 mm; color 
cafe oscuro. 

C. apachecae, p. 40 

Occidente de Mexico; 
pinos duros del las 
secciones Monfezumae 
y Teocofe.' 

IS patula. Oriente de 
ico. Longitud del cuerpo 
..I mm; color cafe rnuy 
A ro. 

C. mexicanus, p. 4 I 

Distri bucion general; ataca 
conos de varias especies de 
pinos a traves de Mexico. 
Longitud del cuerpo de 2.5-4.0 
mm, color cafe rnuy oscuro, 
elitros color cafe. 

C. ponderosae, p. 44 

Centro de Mexico; en varios pinos 
duros. Longitud del cuerpo 
3.3-3.8 mm; color cafe rnuy oscuro. 

C. conicolens, p. 41 

Pinus michoacana. Pinus teocote. 
Longitud del cuerpo 3.9-4.2 mm; Longitud del cuerpo 3.1-3.7 mm; 
color cafe rojizo muy oscuro. color cafe muy oscuro. 

I C. michoacanae, p. 43 1 I C. teocotum, p. 46 I 

SSegljn Martinez (16, 17)  



1 Hosts 1 

Pinus cembroides and other Pinus monophylla. Body length 
Mexican pinyons. Body length 2.7-3.1 mm; color black. 
2.2-2.5 mm; color very dark 
brown, elytra reddish brown. 

Pinus engelmannii. Body length 
3.7-3.9 mm; color dark brown. 

1 C. apachecae, p. 40 

I 
West central Mexico; 
hosts hard pines of 
the Montezumae and 
Teocote sections.' 

Pinus patula. East Mexico. 
Body length, 3.3-4.1 mm; 
color very dark brown. 

I C. mexicanus, p. 42 I 

C. ponderosae, p. 44 

, 

pines. Body length 3.3-3.8 mm; 
color very dark brown. 

General distribution; attacks cones 
of various Pinus species throughout 
Mexico. Body length 2.5-4.0 mm, 
color very dark brown, elytra brown. 

I C. conicolens, p. 41 I 

Pinus michoacana. 
Body length 3.9-4.2 mm; color 
very dark reddish brown. 

*According to Martinez (16, 17). 

Pinus teocote. 
Body length, 3.1-3.7 mm; 
color very dark brown. 

C. michoacanae, p. 43 C. teocoturn, p. 46 



Conophthorus apachecae Hopkins 
(Mapa 2 )  (1 1,  SO) 

Hospedero: Pinz~s engel trza r2 n ii. 

Comentarios: En junio se han observado conos atacados, 
con grandes v m o s  de resina, en 10s que se han encontrado 
larvas maduras y pupas. A1 observar danos recientes en 
conos casi completamente crecidos, se supone un segundo 
ataque por adultos que inicialmente infestaron conos en 10s 
meses de abril o mayo. No se conocen ataques de impor- 
tancia por este insecto. Esta especie se encontr6 por 
primera vez en el Estado de Durango en 1981. Se supone 
que tiene una distribucion similar a la de su hospedero. 

Mapa 2. Distribucion de Conophthorus apachecae. 

Map 2. Distribution of Conophthorus apachecae. 

Conophthorus cernbroides Wood 
(Mapa 3) 

Hospederos: Pinus cembroides (incluye la var. remota), 
P. discolor y P. pinceana. 

Descripcion: Los adultos son pequenos, 2.2-2.5 mm de 
longitud, de color cafe muy oscuro, con elitros cafe rojizo 
brillante. Las larvas son apodas, con cabeza color ocre. 

Dano: Los adultos atacan conillos y conos, iniciando la 
perforacion por el peduneulo o por la base del cono (Fig. 
6), en el que hacen un tune1 heliocoidal alrededor del eje, 
que apicalmente se hace mas recto y paralelo a1 eje. Las 
larvas se encuentran s610 en conos, en donde hacen 
galerias individuales e irregulares a trav4s de escarnas, 
sernillas y eje. Los nuevos adultos hacen orificios de salida 
en diferentes partes de la superficie de 10s conos. 

Ciclo de vida y habitos: El ciclo de vida de esta especie, 
aunque es similar a1 de otras especies del mismo genera, 
presenta diferencias importantes. El ataque a 10s conos de 
segundo ano se inicia en la primera mitad de abril, 
observando hasta 4 adultos por cono; el desarrollo de lar- 
vas y pupas es rapido, emergiendo la mayoria de 10s nue- 

Conophthorus apachecae Ho pkins 
(Map 2) (1 1,  30) 

Host: Pinus e~gelmalznii. 

Comments: Attacked cones, with large pitch tubes, con- 
taining larvae and pupae have been observed in June. 
Observations of recently damaged nearly fully grown cones 
later in the year suggest that the same parent adults that 
attack cones in April or May to produce brood in June later 
reemerge to attack other cones. The severity of damage by 
this insect is not known. In Mexico this species was first 
reported in Durango State in 1981. I t  is presumed to have 
distribution similar to its host. 

Conophthorus cern broides Wood 
(Map 3) 

Hosts: Pinus cembroides (including var. remota), P .  dis- 
color, and P.  pinceana. 

Description: The adults are 2.2-2.5 mm long, and very 
dark brown, with shiny reddish-brown elytras. The larvae 
are legless and have ochre-colored heads. 

Damage: The adults attack conelets and cones, initially 
entering into the peduncle or the cone base (Fig. 6). They 
make a helical tunnel around the cone axis; apically the 
tunnel becomes straighter and parallel to the cone axis. 
The larvae are found isolated in cones, where they make 
individual galleries irregularly across the scales, seeds, 
and axis. The new adults make exit holes in different parts 
of the cone surface. 

Life cycle and habits: The life cycle of this species, 
although similar to those of other species of the genus, has 
important differences. Attack of second-year cones begins 
in the first half of April. As many as 4 attacking adults 
have been observed in a single cone. Larvae and pupae 
develop rapidly, and most new adults emerge in the latter 

Mapa 3. Distribucion de Conophthoncs cemhmides.  

Map 3. Distribution of Conophfhom~.s cembt.uides. 



vos adultos en verano. Una pequeiia parte de la poblacion 
de  adultos permanece dentro de  10s conos donde se criaron, 
emergiendo hasta la primavera siguiente. Los adultos que 
salen en agosto y septiembre ataean conillos, pemaneciendo 
en ellos para invernar; si no existen conillos, pasan el in- 
vierno en el interior de brotes. E n  10s conillos se  han encon- 
trado larvas de  C. cernbroides en 10s meses de octubre, 
noviembre y diciernbre; asi mismo, 10s preimagos se han 
visto en  10s meses de  enero y febrero, E s t a  segunda 
generacicin ocurre en  una pequefia parte de  la pobiacicin 
de insectos, el resto presenta 1 generation a1 ano. Cuando 
hay pocos conos, 10s insectos infestan brotes y se reproducen 
en ellos; aunque en  esos pocos conos se han encontrado 
infestaeiones extremas de  hasta 53 adultos por cono, 
sugiriendo que 10s prefieren para reproducirse. 

Importancia: Esta  especie es la principal plaga de  10s 
de los pinos piiioneros' Se registrado 

Fig-ura G.-Ataque de Co?~ophf/~oncs ce,nbT*oides en la base de un dades hasta de 62% de la cosecha total de conos. Los danos ,,,, d, Pin,rs eenLbroides, 
son particularmente severos por el habito de 10s adultos de 

dos veces a la misma poblaciOn de cones, una vez Figure 6.-Coitopiithorus eembmides attack at base of Pitzzts 
cenz broides cone. para invernar y otra para reproducirse. 
half of the summer. A few adults remain in the cones where 
they developed, emerging the following spring. The major- 
ity of the adults emerge in August and September, attack 
conelets, and overwinter in them. If eonelets are lacking, 
the beetles overwinter in shoots. Larvae of C. cernbroides 
have been found in conelets in October, November, and 
December, and preimagos have been observed in January 
and February. This second generation represents a small 
part of the population, the rest  of which has 1 generation 
per year. When there are  few cones, the insects infest 
shoots and reproduce in them. Under these conditions, up 
to 53 beetles have been observed in a single cone, suggest- 
ing that  cones are preferred for reproductive activity. 

I 
Importance: This species is the principal pest of the cones 
of the pinyon pines. Mortality of up to 62% of the total cone 
crop has been recorded. Damage is particularly severe 

Mapa 4. Distribuci6n de Conop/ztho?7~s conieolens. because the adults attack the same population of cones 
Map 4. Distribution of Conophthomts co~zicolens. twice-one time to overwinter and the other to reproduce. 

Conophthorus conicolens Wood * 
(Mapa 4) (5 ,  28, 80) 

Conophthorus conicolens Wood * 
(Map 4) (5,  28, 30) 

Hospederos: Pitzas doz~giasiana, P .  lomso~lii, P. ieio- Hosts: Piirlrs douglasiana, P .  l a w s o ~ i i ,  P .  leioplrylla, 
plz ylla, P .  ?nottlexu?.rzae y P. pseudostrobus. P.  ?~ol-~texu trzae, and P .  pseudostrob~ts. 

Deseripeion: Los adultos miden 3.3-3.8 mrn de longitucl, Description: The adults are  3.3-3.8 mrn long: the body is 
cuerpo 2.2 veces tan largo como ancho, de color cafii oscuro 2.2 times as long a s  wide, dark brown to almost black. This 
casi negro. Se distingue de C. apncheca~ y C. powdprosrre species is dist inpished from C. npacheccre and C. ponder- 
por presentar la forma del cuerpo ligeramente mas robusta osue by having a slightly more robust body and a more 
y tener el declive elitral mas fuertemente definido; presenta strongly ciefinecl elytral declivity; in addition, the tuber- 
tuberculos rnas grandes sobre el espacio interestrial 3. cles on interstrial space 3 are much larger. 

Dano: Los adultos atacan principalmente a conos de  Damage: Adults attack mainly second-year cones. Depend- 
segundo ano; dependiendo cle la especie, pueclen variar en ing on the host species. the point of attack can vary. In  
la posicion de ataque y asi en  P i ~ u s  nzorztexutrtue y P. Pinus nzo??texut-/tae and P .  pseudost~obus, attack is through 
pseudostrobzts lo hacen por el pedunculo, mientras que the peduncle, whereas in P .  leiophylla and other species 
- 

* Fuente: Del Rio Mora. A Source: Del ttio Mora. 



en P.  leiophyELa y otras especies lo hacen por la base del 
cono. Los adultos y sus larvas se alimentan de las escamas, 
semillas y ejes de 10s conos. Algunas veces, cuando no hay 
conos de segundo afio para que los insectos se puedan 
reproducir, infestan conillos en 10s que intentan repro- 
ducirse sin lograrlo. 

Ciclo de vida y hBbitos: Se presenta 1 generacitjn por 
ano. A principios de junio, los adultos atacan a los conos 
de segundo aiio; el periodo de ataque se proionga hasta 
principios de agosto, en este ultimo mes 10s ataques no 
prosperan porque los eonos se han endurecicio. La galeria 
de or~iposicicin de 10s adultos es helicoidal, alrededor del 
eje del cono. Los huevecillos son puestos en ambos lados de 
la galeria y se pueden encontrar desde 10s primeros dias 
de junio hasta finales de julio; las larvas se desarrollan 
durante julio y agosto; las pupas se elicuentran desde agosto 
hasta mediados de octubre. Los nuevos adultos invernan 
desde principios de noviembre hasta mediados de mayo, 
pero no atacan conillos de primer afio para invernar, tal 
eomo lo hace C. po~derosae en algunas partes de la region 
central de Mexico. 

Importancia: En el Estado de Michoacan ksta es la 
principal plaga de conos y semillas cle pinos. La mortalidad 
de conos por el ataque de estos insectos oscila 15-60%. Las 
especies mas afectadas son Pinus leiophy llcr , P. fawsonii 
y P. dozkglasiana. 

Conophthorus mexicanus Wood 
(&lapa 5) (27, 30) 

Hospedero: Pixus patula. 

Descripeion: Los adultos miden 3.3-4.1 mm de iongitud. 
son de color cafe rnuy oscuro, casi negro. Se puede 
difereneiar de C. po.ildetaosae por presentar un declive elitral 
rnuy pronunciado, denticulos grandes en sus partes late- 
rales y punturas pequenas sobre el disco elitral. Las 
interestrias son 4-6 veces tan anchas eomo las estrias. 

it is through the cone base. The adults and their larvae 
feed indiscriminately upon the scales, seeds, and axes of 
the cones. When there are no second-year cones in which 
the insects can reproduce, conelets are attacked, but repro- 
duction is unsuccessful. 

Life cycle and habits: There is 1 generatio11 per year. 
Adults attack second-year cones from early June until early 
August, but attacks during the last month do not flourish 
because the cones have hardened. The oviposition gallery 
made by adults is spiral around the axis of the cone. Eggs 
are placed on both sides of the gallery and are found from 
early June until the end of July, The larvae develop during 
July and August, and the pupal stage can be found from 
August to the middle of October. The new adults overwin- 
ter from early November until the middle of May. They do 
not attack eonelets to ovemvinter as do C. po.lulerosae adults 
in various parts of the central region of Mexico. 

Importance: In the State of Michoacan this cone beetle is 
the major pest of pine cones and seeds. The percentage of 
cones killed by these insects varies from 15-60%; Pinus 
Leiophylla, P. lawsorzii, and P. dcizhgcglasiana are the host 
species most affected. 

Conophthorus mexieanus Wood 
(Map 5) (27, 5'0) 

Host: Pi?-zus patuta. 

Description: Adults measure 3.3-4.1 mm long; they are 
very dark brown, almost black in color. The very pro- 
nounced elytral declivity, large lateral punctures, and small 
punctures of the elytraf disc separate this species from C. 
ponderosae. The interstriae are 4-6 times wider than the 
striae. 

Mapa 5. Distribueion de Goszoplt thorrrs izr exzcan M S .  

&lap ,5. Distribution of Co?iophthor-zis uteslcn lr rcs. 



Dafio: Los adultos atacan por el pedrinculo o por la base 
del cono, su tunel es similar a1 realizado por otras especies. 
Esta especie ocasionalmente ataca conillos. 

Ciclo de vida y htlbitos: No se conoce con precision, 
pero se han encontrado preimagos en 10s rneses de octubre 
y norriembre, asi como adultos invernantes en el mes de 
diciembre, indieando un ciclo similar a1 de C. conicolens. 

Importancia: Se han reg-istrado infestaciones de ligeras a 
medias en el Area de distribucibn de su hospedero. 

Mapa 6. Distribucion de Co??ophthorus michoaca?zae. 

Map 6. Distribution of Conophthorus michoacanae. 

Conophthorus michoacanae VCTood * 
(Mapa 6 ) (5 ,  30) 

Hospedero: Pinus michoacana. 

Descripcion: Adultos de 4.2 mm de longitud promeclio, 
de color cafe rojizo brillante; se diferencian de C. apacheeae 
por presentar elitros eon interestrias mejor definidas. 
Esta es una de las especies mas grandes del genero. 

Daiio: Los adultos unicamente infestan conos de segundo 
ano; su ataque se presenta cerca de la base del cono, donde 
se forma un grumo de resina grande, que puede llegar a 
confundirse con 10s producidos por Diorycf j-ia e?*?jlhropasa 
(D y ar) . 

Ciclo de vida y habitos: Se presenta 1 generaci6n por 
ano. En  los conos recienternente infestaclos, con frecuencia 
se observa mas de una pareja atacante. El ataque de 10s 
adultos se presenta durante el rnes cle junio; las larvas se 
e~lcuentran en el verano y 10s nuevos adultos en septiembre; 
en alg-unos conos se llegan a encontrar hasta 150 adultos, 
que con frecuencia salen, caminan sobre los conos i~ifestados 
y vuelven a introducirse a ellos. 

Damage: The adults attack through the peduncle or the 
base of the cone; their tunnel is similar to that of other 
cone beetle species. This species also occasionally attacks 
conelets. 

Life cycle and habits: The life cycle is not precisely 
known, but preimagos have been found in October and 
November and overwintering adults in December. This 
cycle is similar to C. conicolens. 

Importance: Light to moderate infestations have been 
observed throughout the host range. 

Conophthorus michoacanae Wood * 
(Map 6) (5 ,  30) 

Host: Pinus michoacana. 

Description: Adults average 4.2 mm long and are bright 
reddish brown. They are distinguished from 6. apachecae 
by having elytra with better defined interstriae. This is 
one of the largest species of the genus. 

Damage: The adults infest only second-year cones. They 
attack around the cone base. The pitch tube is large and 
could be confused with those produced by Dio-i.yctria 
e~ythropasa (Dyar). 

Life cycle and habits: There is 1 generation per year. In 
recently infested cones, more than one attacking pair fre- 
quently may be observed. Adults attack during June; the 
larvae are found in the summer. New adults appear in 
September; up to 150 adults can be found in some cones. 
These new adults frequently emerge, crawl about on the 
infested cones, and then reenter them. 

Importance: This insect usually occurs in lour numbers. 

Importancia: Estos insectos, normalmente se encuentran 
en bajas poblaciones. 

" Fuente: Del Klo Mora. * Source: Be1 K;O Mora. 



ConopPithorus monoph y lhe  H opkins 
(Mapa 7 )  (1 1,  SO) 

Hospedero: Pi-rtus monoph ylla. 

Comentarios: Esta especie se encuentra restringida a la 
distribucicin de su hospedero. En Mbxieo se ha encontrado 
en la Sierra de la Rumorosa, en Baja California Norte. A1 
igual que para C. cer~broides se reportan larvas en la pri- 
mavera y el otofio, suponiendo m8s de 1 generation a1 
ano. Esta especie es muy importante, llegando a destruir 
mhs del 50% de la cosecha de pinon. 

Mapa 7. Distribueion de Conoph thorns u~ortophy llae. 

Map 7. Distribution of Co~lophfho?.zrs nzo?~oph?jElae, 

Conophthorus ponderosae Hopkins 
(Mapa 8) (1, 11, 29, 30) 

Hospederos: P i n m  arixo~zica, P .  n yacafzzr ite var. bra- 
chyptera, P .  ayncahuite var. veitchii, P. coopei-i, P. doug- 
lasiana, P. dura~gensis ,  P. hartwegii, P .  jeffreyi, P .  
latnbertiann, P. leiophylla, P .  ~zontexztmae, P. psexdo- 
strobus y P. ntdis. 

Descripcion: Los adultos miden 2.5-4.0 mm de longitud; 
son de color cafe muy oscuro casi negro, a veces con 10s 
elitros cafes, declive elitral empinado, su segunda estria 
con punturas hasta el apice, las interestrias son de 2-3 
veces tan anchas corno las estrias, lisas, brillantes, sin 
puntos impresos y con punturas mas bien dispersas. 

Dano: El ataque inicial a 10s conos puede variar en 
posicion de acuerdo a1 tamafin de 6stos; asi, en P. 
ayncahltife var. b,*ac/~ypfera se presenta en el tercio basal 
del cono (Fig. 71, rnientras que en especies con conos 
pequenos lo hace en el pecfunculo o en la base cXel cono. 
Los adultos hacen un tunel helicoidal que rodea a1 eje; 
apicalmente el trillel es mas o menos recto y paralelo a1 
mencionaclo eje. Las larvas minan a travits de escamas, 
semillas y ejes de 10s conos en un patron indistinto. Las 

Consph thorus moteop fe ylkae Hopkins 
(Map I) (1 1,  30) 

Host: Pinus monophylla. 

Comments: This species distribution is sympatric with that 
of its host. In Mexico it  has been found in the Sierra de la 
Rumorosa, in northern Baja California. The larvae, like 
those of C. cembroides, are reported in spring and autumn, 
suggesting more than I generation per year. This species 
is very important, destroying more than 50% of the crop of 
its host pinyon. 

Mapa 8. Distribueion de Co~zophthoms ponderosae. 

Map 8. Distribution of Conophthoms ponderosae. 

Conophthorus ponderosae Hopkins 
(Map 8) (1, 11, 29, 30) 

Hosts: Pinus arixonica, P. ayacahiute var. brachyptera, 
P .  ayacahuite var. veitchii, P. cooperi, P .  do2~glasiana, 
P.  durangensis, P .  hartwegii, P. jeffreyi, P. Eambertiana, 
P.  leiophylla, P .  montexumae, P. pseudostrobus, and P. 
rudis. 

Description: The adults measure 2.5-4.0 mm long; they 
are very dark brown, almost black, a t  times with brown 
elytra; declivity steep; the second stria with punctures up 
to the tip, the interstriae are 2-3 times wider than the 
striae, they are smooth, shiny, without impressed spots 
and with very well dispersed punctures. 

Damage: The initial point of attack of the cones can vary 
with the size of cones. In P .  ayacahuite var. brachyptera, 
it occurs in the basal third of the cone (Fig. 7); in species 
with small cones, it occurs in the peduncle or in the cone 
base. The adults make a helical tunnel around the cone 
axis; apically, the tunnel is more or less straight and paral- 
lel to the cone axis. The larvae mine through the scales, 
seeds, and axes of the cones in an indistinct pattern. The 
larvae pupate in different parts of the cone (Fig. 8). 



Figura 7.-Cono de Pinus ayacahuite var. hrachyptera, con 
ataque de Conophthoms ponderosae. 

Figure 7.-Conophthomcs ponder*osae attack of Pinus  ayacahz~ite 
var. brachyptera cone. 

larvas pupan en diferentes partes del cono (Fig. 8). Los 
conos infestados pueden caer prematuramente. Eos coliillos 
de primer ano son atacados a traves del pedunculo, 
normalmente por un solo adulto, el cual practica un tune1 a 
lo largo de eje del conillo, que algunas veces se extiende 
hasta el pedunculo e incluso puede llegar hasta la ramilla. 
En 10s conillos se observan pocos dafios aparte del tune1 
ya descrito. Cuando hay escasez de conos, 10s insectos 
pueden infestar ramillas o brotes. 

Ciclo de vida y habitos: Este insect0 presenta 1 genera- 
cion por ano. Los adultos atacan conos desde principios 
de mayo hasta finales de junio; las larvas y pupas se 
desarrollan rapidamente, de tal manera que a finales de 
junio se inicia la emergencia de 10s nuevos adultos; estos 
atacan conillos, principalmente durante el mes de agosto, 
permaneciendo en forma individual dentro de ellos, hasta 
el siguiente ano; cuando no hay conillos 10s nuevos adultos 
atacan a 10s conos maduros provocando su caida prematura, 
irnplicando en este caso, que 1 generacion de conos puede 
llegar a ser atacada hasta 3 veces por 10s insectos. Los 
conos de Pinz~s  ayacahuite var. brachypte?*a son atacados 
hasta por 25 adultos, quienes son eapaces de construir 
galerias y poner huevecillos. 

En P.  lambertiana de Baja California Norte, se hall 
encontrado diferencias en relaci6n a1 cielo descrito ante- 
riormente; en este lugar, 10s insectos permanecen dentro de 
10s conos de segundo afio durante el invierno. Los conillos 
no son atacados, reconociendose un ciclo similar a1 descrito 
para ConophtFzom~s pondel-osae ( = C. lam bertianae) en 
California, E.U. Se han observado rodales en donde 
coexisten P ~ H ~ G S  Iamhertiana y P. jelj'reyi y a pesar de 
registrar infestaciones muy severas en la primera especie, 
la segunda no es atacada, aunque h a p  abundancia de eonos 

Figura &-Pupas y preimagos de Conophthor-~4s ponderosae en 
el interior de un cono de pino 

Figure 8.-Cor?ophthoms ponderosae pupae and callow adults in 
killed pine cone. 

The infested cones can fall prematurely. Conelets are 
attacked through the peduncle, normally by a single adult, 
which makes a tunnel through the length of the axis of the 
conelet. Sometime tunnels extend the total length of the 
peduncle and in some cases include the branch. Little 
conelet damage is observed except for the tunnel already 
described. When cones are scarce the insects can infest 
branches or the current year's shoots. 

Life cycle and habits: This insect has 1 generation per 
year. The adults attack cones from early &lay until the end 
of June. The larvae and pupae develop rapidly, and at  the 
end of June the new adults start to emerge. These attack 
conelets, mainly during August, remaining individually in 
these until the following year. When there are no conelets, 
the new adults attack mature cones, causing their prema- 
ture falling. In this case, 1 generation of cones can be 
attacked up to 3 times by the insects. The cones of Pinus 
ayacahtcite var. brachyptera are attacked by up to 25 
adults, which are all capable of constructing galleries and 
laying eggs. 

In P. lambertia~za of northern Baja California the cycle 
differs. There, actults overu~inter in the second-year cones, 
and the conelets are not attacked. This cycle is similar to 
that described for 6. po9zderosae i = C .  Iambertianae) in 
California, U S A .  In some areas P. Ia2~tbertiana and P. 
jeffreyi coexist, but, even in very severe infestations of the 
former species, the latter species is not attacked, even 
though cones and conelets are abundant. In the western 
United States, P. j g f f~ey i  is a host of C .  ponderosae. 



y coniltos. En  el oeste de Estados Unidos P.  jeflreyi es 
hospeciero de C. ponderosae. 

Importancia: Esta especie es una de 1as m h  importantes 
plagas de conos; 10s dafios reportados oscilan 40-87% de la 
cosecha total de eonos de PZLZUS ~ u d i s  y P .  hctrtwegii. El 
dafio principal se presenta en el estado de conillo, matando 
m8s del 81% del total de conos en esta fase. En P .  
lamberfiana se han registrado mortalidades de conos en 
miis de un 80% del total de la cosecha, considertindose 
como la espeeie miis dafiina a 10s conos de estos pinos. 

Conophthorus teocotum Wood * 
(Mapa 9) (5 ,  30) 

Hospedero: Pinus teocote. 

Description: Adulto de 3.5 mm de longitud promedio, de 
color negro brillante. A diferencia de C. ponderosae, esta 
especie no presenta puntuaciones en la s eg~~nda  estria del 
cleclive. 

Dano: Ataca conos de segundo afio entrando por el 
pedunculo, muy cerca de la base del cono. Las larvas se 
alimentan principalmente de las semillas, aunque pueden 
barrenar otros tejidos del cono. 

Ciclo de vida y habitos: Se presenta 1 generaciitn por 
afio; 10s adultos inician sus ataques a 10s conos en la segunda 
quincena clel nies de julio: las larvas estan presentes de 
julio a pl-incipios de septiembre; 10s nuevos adultos invernan 
en los conos donde se desarrollaron; en julio del afio 
sipiente emergen para atacar otros conos. Nunca atacan 
conillos para invernar. 

Importancia: En el Estado de Michoacan se han presen- 
tado infestaciolles severas que llegan a redueir la produ- 
ccicin de conos hasta en un 505%. 

Importance: This species is among the most impodant 
pests of cones; the reported damage fluctuates from 40- 
87% of the total cone crop of Pinus mdis and P .  ha-ptwegii. 
The greatest damage occurs in the conelet stage in which 
more than 87% of the total losses are attributable to this 
insect. In P .  lambertiana, cone mortality in excess of 80% 
of the harvest has been recorded. This species is consid- 
ered the most damaging insect to the cones of this pine. 

Mapa 9. Distribucion de Conophthom~s teocotzlm. 

Map 9. Distribution of Conophthorus teocotum. 

Conophthorus teocotum Wood * 
(Map 9) (5,  30) 

Host: Pinus teocote. 

Description: The adult averages 3.5 mm in length and is 
shiny black. I t  differs from C. ponderosae by having no 
punctures in the second stria of the declivity. 

Damage: This species attacks second-year cones, enter- 
ing through the peduncle very near the cone base. The 
larvae feed mainly in seeds, but they can bore other cone 
tissues. 

Life cycle and habits: There is 1 generation per year. 
Adults begin attacking cones in the second half of July, and 
larvae are found from July through early September. The 
new adults overwinter in the cones where they developed; 
in July of the following year they emerge to attack other 
cones. They do not attack conelets to overwinter. 

Importance: In the State of Michoacan severe infesta- 
tions have destroyed up to 50% of the host cones. 

* Source: Del Rio blora. 



Pityophthorus sch werdtfergeri (Schedl) 
(Mapa 10) 

Comentarios: Se ha observado que esta especie infesta 
10s pedhnculos de conillos de Pinw ?.nontezumae y P. 
ooeaTa causando su muerte. 

Pityophthorus sch werdtfergeri (Sehedl) 
(Map 10) 

Comments: This species has been observed in peduncles 
of conelets of Pinus montexume and P. oocar;oa, causing 
their death. 

Mapa 10, Distribucion de Pityophthoms schwerdtJergeri. 

Map 10. Distribution of Pityophtho~xs  schwerdfergeri. 



DIPTERA 
Moscas 

DIPTERA 
Flies 

Este orden se caracteriza por tener irnicamente 1 par de 
a las  funcionales; las alas posteriores se han reducido a 
estructuras que sirven para balancear el cuerpo durante el 
vuelo (halterios). Las partes bucales son de f o m a  variable, 
adaptadas para picar o absorber. Las larvas que se encuen- 
tran en conos, son apodas y con capsula cefalica inconspi- 
cua o bien sin ella. 

Familia Ceeidomyiidae 

Este grupo de dipteros son insectos fragiles y diminutos, 
con antenas y patas finas y elongadas. Las larvas de vida 
libre son de forma ahusada y generalmente coloreadas de 
amarillo brillante a rojo naranja. Las larvas que viven 
dentro de semillas a menudo son mas cortas, planas y 
blaneas. Las larvas, a1 flexionar sus cuerpos pueden saltar 
distancias considerables. 

Asynapta sp. cerca strobilophila (Foote) 
(Mapa 11) 

Hospederos: Pircus leiophylla, P. michoacana, P. rnon- 
texumae, y P. rudis. 

Description: Larva de color rosa, 2-3 mrn de longitud, 
puparios de color caf6 grisaceos, de 2 mm de longitud. 

Dafio: Las larvas viven entre las escamas de 10s conos, 
causando resinosis que las fusiona. La alimentacion retarda 
el crecimiento de 10s conos de tal manera que 10s infestados 
son mas pequefios que 10s normales, e incluso pueden 
morir. Las indicaciones externas del dano son escamas 
cafits y deformaci6n de 10s conos. 

This order is characterized by having only 1 pair of func- 
tional wings; the hindwings are reduced to peglike balanc- 
ing structures (halteres). Mouthparts are variable, adapted 
for piercing or sponging. Larvae are legless and those in 
cones have inconspicuous or no head capsules. 

Family Cecidomyiidae-gall midges 

Flies in this group are fragile, minute, and have thin, elon- 
gate antennae and legs. The free-living larvae are spindle- 
form and usually bright yellow to orange red. Those 
enclosed in seeds are often shorter, flatter, and white. 
Larvae often spring long distances by flipping their bodies. 

Asynapta sp. nr. strobilophila (Foote) 
(Map 11) 

Hosts: Pinzbs leiophylla, P. michoacana, P .  montexumae, 
and P .  mdis. 

Description: Larva pink, 2-3 mm long; pupae in grayish- 
brown cocoons, 2 mm long. 

Damage: Larvae feed between cone scales, causing resi- 
nosis that fuses the scales. Feeding also retards cone 
growth, causing infested cones to be smaller than normal; 
or cones may be killed. External indications of damage are 
brown scales and cone distortion. 

Life history and habits: Adults emerge from May to 
July and oviposit on the cones. Larvae overwinter in cones; 
mature larvae remain in cones until April or May, when 
they drop to the ground and pupate in the soil. There may 
be up to 100 larvae per infested cone. There is probably 1 
generation per year. 

Importance: Although large populations of this insect may 
occur. only a small percentage of the cones are infested. 
Damage is not significant. 

Mapa 11. Distribueion de Asy riaptu sp. eerea st>.obilophiln, 

Map 11. Distributi~n of Asy tlapta sp. nr. strobtlopfzzla. 



Cielo de vida y hbbitos: Los adultos emergen de  mayo 
a julio y ovipositan sobre 10s conos. Despuks clel nacimiento 
de las larvas, 6stas invernan en los conos; las larvas ma- 
duras estBn presentes en Los conos durante abril y mayo, 
tiempo en el que se dejan eaer a1 suelo para pupar en 41. 
Puede haber hasta 100 larvas por cono infestado. Probabfe- 
rnente se presenta I generacidn por afio. 

ImporLancia: Aunque la poblaei6n de  insectos puede ser  
alta, bnicarnetlte un pequedo porcentaje de 10s conos son 
infestados, por lo que el dafio no e s  importante. 

Mapa 12. Distribuciijn de Cecidomyia bisetosa. 

Map 12. Distribution of Cecidotny ia blsetosa. 

Cecidomyia bisetosa Gagnk 
(Mapa 12) 

Hospederos: Pi.ilz6.s michoacana, P. montexumae, P .  
pseudostrobus y P. m ~ d i s .  

Descripeion: Larvas de color anaranjado rojizo, delgaclas, 
4-5 mrn de longitud, sin espatula en la parte ventral ante- 
rior del euerpo. Adultos de  color p i s  con el abdomen de 
color rojo. 

Dano: E n  10s conillos infestados, las larvas se eneuentran 
en grupos de hasta 33 individuos. Las escamas adyacentes 
a eada g u p o  de larvas se hipertrofian, ereciendo en algunas 
ocasiones hasta alcanzar un tarnano igual o mayor que 
todo el conillo (Fig. 9). E n  el eentro del grupo de escamas 
hipertrofiadas se forrna una camara en donde permanecen 
las larvas a1iment;indose de eilas. Los eonillos se-t-eramente 
infestados mueren; en cambia aqueflos que tienen pocas 
eseamas infestadas, eontinuan su crecimiento (Fig. 101, 
aunque al momento de la dispersiijn de las semiitas. no se 
liheran aquellas que estan adyacentes a las escamas dana- 
das, en este easo los conos quedan deformados. 

Cecidomyia bisetosa Gagne 
(Map 12) 

Hosts: Pintbs michoacana, P .  montexumae, F ,  pseudo- 
strobus, and P. mdis .  

Description: Larvae of orange-rose color, thin, about 4-5 
mrn long, lacking spatula of the anterior-ventral body. Adult 
gray with a red abdomen. 

Figura 9.-Gonillos de P.znus pseudostrobz-rs con eseamas hiper- 
trofiadas por el ataque de Cecidornyia bisetosn. 

Figure S.---P-lr~l~s pseilcdostrob~ls conelets with greatly enlargecl 
scales caused by Cecidoinyia bisetosa attacks. 



Figura 10.-Escamas hipertrofiadas por el ataque de larvas de 
Cecidomyia bisetosa en eono de Pinus michoacana. 

Ciclo de vida y habitos: Aparentemente hay 1 genera- 
cion por ano. Los adultos ovipositan en 10s conillos recien 
polinizados. Esta oviposicion se realiza entre finales de 
marzo y mayo. En mayo ya es posible observar larvas muy 
pequenas entre las escamas de 10s conillos; en este tiempo 
no es evidente el increment0 en el tamano de las escamas 
adyacentes a las larvas; para el mes de julio, las larvas han 
crecido y se ha iniciado el crecimiento anormal de las 
escamas afectadas. Las larvas alcanzan su maximo desa- 
rrollo durante el mes de noviembre, a1 igual que las escamas 
hipertrofiadas. La pupacidn se realiza en la camara 
formada por las escamas dafiadas. La ernergencia de 10s 
adultos se efectua por entre las uniones de dichas escamas. 
En conos deformados que lograron seguir su crecimiento 
ha sido posible obtener adultos en 10s rneses de julio y 
agosto; la emergencia de estos adultos ha sido bajo condi- 
ciones de laboratorio, pudiendo suponer que ella ha sido 
forzada y que 10s individuos permanecian en un estado de 
reposo. En Florida, E.U. la emergencia de 10s adultos se 
presenta a finales de enero, justamente con el periodo de 
polinizacion de las flores femeninas. En Mkxico, 10s pinos 
que son hospederos de estos insectos tienen el periodo de 
polinizacibn de marzo a mayo, y aparenternente C. bisetoscr 
esta adaptada a estas condiciones presentando un ciclo 
mas retrasado que el presentado en Estados Unidos. 

Importancia: Este insecto es cornun, pero sus infesta- 
ciones son ligeras, cuasando la muerte hasta de un 4% de la 
cosecha de conos. 

Figure 10.-Pinus michoacana cone attacked by Cecidoymia 
bisetosa. Scales are greatly enlarged. 

Damage: The larvae are found in groups of up to 33 indi- 
viduals in the infested conelets. The scales adjacent to 
each group of larvae hypertrophy, growing in some in- 
stances to a size equal to or greater than the whole cone 
(Fig. 9). In the center of the group of hypertrophied scales, 
a cavity is formed where the larvae remain and feed on the 
scales. Severely infested conelets die; conversely, those 
with few infested scales continue to grow, but at  the time 
of seedfall those seeds adjacent to the damaged scales are 
not freed. In this case the cones are deformed (Fig. 10). 

Life cycle and habits: Apparently there is 1 generation 
per year. The adults oviposit in the recently pollinated 
conelets. Ovipositon occurs between the last of March and 
May. In May it is possible to observe very small larvae 
between conelet scales; a t  this time there is no evidence of 
enlargement of the scales adjacent to the larvae. By July 
the larvae have grown and have caused abnormal growth 
of the affected scales. The larvae become full grown during 
November, as do the hypertrophied scales. The adults 
emerge between the scales. In deformed cones which have 
succeeded in continuing their growth, it has been possible 
to obtain adults in July and August. The emergence of 
these adults has been under laboratory conditions, and it is 
possible that under natural conditions the individuals 
remain in a state of dormancy. In the State of Florida in 
the Unitecf States, emergence of adults occurs at  the end 
of January, precisely during the pine flower pollination. In 
Mexico the host pines of these insects have the pollinization 
period in March to May, and apparently C. bisetosa is 
adapted to these conditions and has a more delayed life 
cycle than occurs in the United States. 

Importance: This insect is common, but infestations are 
light, causing the death of about 4% of the cone crop. 



Qfontarinia sp. 
(Mapa 13) 

Contarinia sp. 
(Map 13) 

Hospedero: Pinus eem broides. 

Descripcibn: Larvas de color amarillo; 4-5 mrn de 
longitud. 

Dano: En 10s conillos infestados, las larvas se encuentran 
en gmpos de 2-25 individuos, Las escamas adyacentes a 
cada p p o  se hipertrofian, creciendo en algunas ocasiones 
hasta alcanzw el tamafio del conillo. En el eentro del gmpo 
de escarnas hipertrofiadas se f o m a  una cBmara en donde 
permanecen las larvas, las cuales se alimentan exclusiva- 
mente de las escamas. En infestaciones severas 10s conillos 
mueren. Ocasionalmente la muerte se presenta hasta la 
fase de cono. 

Ciclo de vida y habitos: Presenta 1 generacion por 
ano. Las larvas se observan en 10s conillos infestados desde 
principios de agosto hasta diciembre. Las pupas se encuen- 
tran en capullos entre las escamas hipertrofiadas. Se supone 
que 10s adultos emergen en la primavera. 

Importancia: En arboles individuales se han registrado 
infestaciones que causan la muerte 2-27% del total de conos 
de eada arbol. A1 evaluar su dano en grupos de arboles 
se ha estimado que causa la rnuerte del 5% del total de 
conos. En general se puede considerar como plaga del regu- 
lar importancia. 

Mapa 13. Distribuci6n de Contarinia sp. 

Map 13. Distribution of C o ~ z t a r i ~ i a  sp. 

Resseliella sp .  
(Mapa 14) 

Host: Pinus cern broides. 

Description: Larvae yellow; 4-5 mrn long. 

Damage: Larvae are found in groups of 2-25 individuals. 
Scales adjacent to each group hypertrophy, in some cases 
@owing to nearly the size of the conelet itself. The larvae 
remain in a cavity a t  the center of a group of hypertro- 
phied scales and feed exclusively on the scales. Severely 
infested conelets die. Occasionally, death occurs during 
the cone stage. 

Life cycle and habits: One generation occurs per year; 
larvae occur in infested conelets from early August until 
December. The pupae are found in cocoons between the 
hypertrophied scales. Adults are presumed to emerge in 
the spring. 

Importance: In individual trees, infestations have killed 
2-27% of the cones. In a group of infested trees an esti- 
mated 5% of the cones were killed. In general, the pest can 
be considered to have moderate importanee. 

Mapa 14. Distribution de Resseliella sp. 

Map 14. Distribution of ResselielEa sp. 

Resseliella sp. 
(Map 14) 

Hospederos: Pinus montexumae, P. ooeal;ua JJ P. pseudo- Hosts: Pinus ?~zonfexumae, P. oocaTa, and P. pseudo- 
st~obus. stro bus. 

Deseripeion: Los adultos son pequenos, 1-1.5 mm de Description: Adults are 1-1.e5 mm long; larvae are red, 
longitud. Las larvas son de color rojo y miden 2 mm de about 2 mm long. 
longitud. 



Dafio: Los conos infestados alcanzan s61o Pi3 de su 
tamafio nomal; las escamas quedan colapsadas y fusiona- 
das con resina, de manera que con frecuencia 10s conos se 
defoman, curv8ndose en las partes infestadas Wig. 11). 
Apwentemente 10s conillos no son atacados por las larvas. 

Ciclo de vida y hhbitos: Se presenta 1 generaciijn por 
afio. Los adultos emergen en julio, aparentemente ovi- 
positan en 10s conillos y los huevecillos invernan en ellos. 
Las larvas y el dafio son evidentes hasta la prirnavera 
siguiente. Entre las escamas se encuentran grandes nii- 
rneros de larvas, usualmente m&s de 30 por escama y hasta 
1,000 por cono. La pupacidn ocurre parte en el suelo y 
parte en 10s conos. 

Figura 11.-Larvas de ResseEiella SD. alirnentdndose en un cono 
de Pi~zus rr%oi.ltexumae (seecionado). 

Importancia: Con frecuencia se encuentran conos infes- 
tados estos insectos; sin su ndmero es F i p r e  11.-Resselieiia sp. larvae feedng in Pinus n~u?itezirmai 

cone (bisected). redueido en cada kbol. Se le considera de poca impartancia. 

Damage: Infested cones are about 113 the size of normal 
cones. The scales collapse and are fused with resin. Cones 
are frequently deformed, and flexed at  the point of infesta- 
tion (Fig. 11). Infested conelets have not been found. 

Life cycle and habits: There is 1 generation per year. 
Adults emerge in July and apparently oviposit in the 
conelets, where the eggs overwinter. The larvae and dam- 
age are evident the following spring. Large numbers of 
larvae are found between the scales, usually more than 30 
per scale and up to 1,000 per cone. Pupation occurs partly 
in the soil and partly in the cones. 

Importance: Cones infested by these insects are fre- 
quently found, but their numbers are few in each tree. The 
species is considered of little importance. 

Mapa 15. Distribueiijn de RessetielEa sp. en Abzes. 

Xap 15. Distr-ibution of Resselteila sp. on Abies. 

Resseliella sp. en Abies. 
(Mapa 15) 

En Abies 3-eligioscr. y A. co~zcolor se han ellcontrado otras 
especies de Resseliella que infestan conos, alimentandose 
de sernillas en A. corzeolor (Fig. 12) y dci escamas en A. 
religiosa. 

Figura 12.-Larvas de Re.qsel.tetla sp. alirnent&ndose en un cono 
cXe Abies co~i.eolor. 

Figure 12.-ResseEiella sp. larvae feeding in Abies eo~zcolor cone. 

Resseliella sp. in bies. 
(Map 15) 

Other species of Ressetiella have been found in Abies  
religiosa and A. co~zcolor. These infest cones, feeding on 
seeds in A. eo?zcolor (Fig, 12) and cone scales in ,4, 
religiosa. 



Los aduitos de este gupo son peqrrefios, de color negro, 
parecidos a Jlas rnoseas clom~sticas, pero eon abrlornenes 
aplanadcls jr algo m8s pequefias, Las larvas son cilinc21+cas 
y blancas, con espiracuios anales relativamente eonspicuns 
y sin e;iipsula cefBlica. 

Family Lonehaeidae 

Aclults oi" this group are small dark-coinred flies that superg- 
eially resemble the house fly bur: are sonaewhat smaller and 
have flattenecl abdomens, Ear-tyae are cylindrieaf and white 
with relatively co~~spicuous aria! spiracles and without a 
head capsule, 

Hospedero: A bies cottcolo~. 

Deseripci6n: Aduldos desconocidos: 1art.a~ blancas, 8- 
podas, con aparato bucal reducido a 2 ganehoe; espirkculos 
anales dispuestos en un 16bulo proyectado y con 10s 
margenes superior e inferior de igual tamado y forma 
(Fig. 13). Puparios de color rojo a muy oseuro, casi n e p o  
(Fig. 13). 

Mapa Pti. Distribueion de Eccroi t~y;~ sp, 

Map 16, Distribukon of Eni..ciir;g:ir sp. 

Earorreyia sp, 
(Map 16) 

Host: Atiles co~icolor. 

1)eseription: Adults unlanoxn; larvae white, legiess, with 
mouthparts reduced do 2 hooks; anal spiracles arranged on 
a projecting lobe with the upper and io.cve~- margins of 
equal size and shape (Fig. 13). Pupae from red to very 
dark, almost black (Fig, 141, 

Figura 13.-Larva de Ecrro?.iiyitc en un cono de A h e r  col?ccilor. 

Figure 13.-Eoro~l?yin sp. larva in ,trbi~s coircoi'or cone. 

Daho: Los conos atacados no muestran evideneias exter- 
nas de dafio. Las larvas hacen t6neles eireuiares rn5s o 
menos rectos, lesionando semiflas y escamas. 

Gielo de vida y Ir8bilos: En el mes cie septiembre ias 
larvas estiva clesarrolladas, aunque aigunas cotztil~uan su 
alirnentaci6n hasta mecliaclos del otofio, cuando sajlen de 
10s COMOS, para dejarse caer al suelo. En el Iaboratoriu 
aigllnrzs larvas pupan en el interior de 10s cnnos. Se supone 
1 generacirin al afio. 

Importaneia: Esta especie es de regular importancia en 
la Sierra de San Pedro MBrtir, Baja Calil'cdrl~ia (Ncarte?, en 
cloncte se han encontracio larvas en mas riel 50% cle los 
conns muestreados. Figura 14.-Pupae de Efi?*uni*qio sp. en c a ~  eono de Ahie.6 C G P I C G / ~ I ~ .  

Figure 1.11.--Ea roilqlirx sp. pupae in A bre.5 cciiicoliir cone. 



Lonchaea polita Say 
(Mapa 17) 

Damage: Attacked cones do not show external evidence 
of damage. The larvae damage seeds and scales as they 
tunnel through the cone interior. 

Life cycle and habits: Most larvae complete develop- 
ment in September but some continue feeding until mid- 
autumn. Fully developed larvae exit the cone and drop to 
the ground, where they pupate. In the laboratow some 
larvae pupate within the cone. I t  is presumed there is I 
generation per year. 

Importance: This species is of moderate importance in 
the Sierra de San Pedro Martir of northern Baja California. 
In this area more than 50% of the sampled cones were 
infested by this insect. 

Lonchaea polita Say 
(Map 17) 

Hospederos: Abies religiosa y Pinus montexumae. Hosts: Abies religiosa and Pinus montexumae. 

Mapa 17. Distribution de Lonchaea polita. 

Map 17. Distribution of Lortckaea polita. 

Descripcion: Adulto de 4.5 mm de longitud, de color 
negro brillante; alas mas largas que el cuerpo; larva 
blanquecina delgada (Fig. 15), puparium rojo oscuro, de 
5.5 rnm de longitud. 

Dano: Se ban encontrado larvas entre las escamas y las 
sernillas de conos de segundo ado infestados por otros 
insectos, ya que no se han apreciado galerias definidas 
ocasionadas por esta especie; sin embargo, se reconocen 
dafios en las sernillas. No se sabe con claridad si es un 
inseeto fitofago o un depredador. 

Ciclo de vida y habitos: Los adultos emergen en julio y 
agosto. No se conocen mas detalles. 

Importancia: No tienen importancia economiea 
reconocida. 

Figura 15.-Larvas de Lonchaea polita alimentandose entre las 
escamas de un cono de Abies religiosa. 

Figure 15.-Lonc/zaea poLita larvae feeding between cone scales 
of Abies religiosn. 

Description: Adults 4.5 mrn long, shiny black; wings much 
longer than the body. Larva whitish, slender (Fig. 15); 
puparium dark red, 5.5 mm long. 

Damage: Larvae are found between the scales and seeds 
of second-year cones infested by other insects. They do not 
produce definite galleries, but seed damage is evident when 
the species is present. The species may be phytophagous 
or predatory. 

Life cycle and habits: The adults emerge in July and 
August, no more details are known. 

Importance: This insect is not believed to have any eco- 
nomic importance. 



HEMIPTERA 
Chinehes 

HEMIPTERA 

Este orden se caracteriza por tener las alas anteriores This order is characterized by leathery forewings with 
corihceas con 10s extremos distales membranosos; las alas membraneous tips, and membraneous hindwings. Mouth- 
posteriores son membranosas. Las partes bucales son en parts are needlelike for piercing and sucking. Immature 
forma de estilete y estan adaptadas para picar y chupar. forms closely resemble the adult in body shape and habits. 
Las formas inmaduras se parecen bastante a 10s adultos en 
la forma del cuerpo y en 10s habitos. 

Familia Coreidae-chinches de patas laminadas Family Coreidae-eoreid bugs 

Estas son chinches robustas, generalmente de gran tam- These bugs are robust and usually large. They have nar- 
ano. Tienen cabeza delgada y cuerpos elongados. La parte row heads, elongated bodies, and many longitudinal veins 
membranosa de las alas anteriores presenta numerosas in the forewing membrane. 
venas longitudinales. 

Leptoglossus occidentalis Heidemann 
(Mapa 18) 12, 4, 9, 14, 13') 

Leptoglossus occidentalis I-Ieidemann 
(Map 18) (2 ,  4, 9 ,  14, 15) 

Hospederos: Pinus am'xonica, P .  ayacahuite var. bra- Hosts: Pinus arixonica, P .  ayacahuite var, brachyptera, 
chyptera, P. cembroides, P. chihuahuana, P. cooperi, P .  P. cernbroides, P .  chihuahuana, P .  cooperi, P. engelman- 
engelnzannii, P. greggii, P .  leiophylla, P. lumholtxii, P .  nii, P. greggii, P. leiophylla, P .  lumholtxii, P .  micho- 
michoacana, P .  montexumae, P .  pinceana, P .  pseudostro- acana, P. montexumae, P. pinceana, P.  pseudostrobus, 
bus, P .  rudis y P .  teocote. P .  rudis, and P. teocote. 

Deseripcion: Las hembras miden en promedio 19.8 mm 
de longitud y 10s machos 15.8 mm (Fig. 16). Los adultos 
son cafe rojizo a gris oscuro y notablemente pubescentes, 
la parte ventral es mas clara y menos pubescente. La 
cabeza es delgada, presentando dorsalmente una linea cafe 
que la recorre en su parte media y se prolonga hasta el 
pronoto, en donde adquiere un aspect0 de mancha. Los 
hemelitros son de color cafe, con una linea transversal 
blanca y en forma de zig-zag. Las tibias de las patas 
posteriores presentan proyecciones laminares en aproxi- 
madamente el 75% de su longitud. El lado interno es mas 
angosto que el externo. Los huevecillos son semicilindricos, 
de 2.1 mm de longitud y 1.4 mm de ancho, de color cafe 
claro, cambiando a cafe oscuro conforme van madurando 
(Fig. 17). Las ninfas de 10s primeros instares tienen el 
abdomen rojo y el resto del cuerpo cafe oscuro; las de 10s 
ultimos instares tienen el abdomen cafe (Fig. 18). Mapa 18. Distribucion de Leptoglossus occidentalis. 

Dano: Las ninfas y adultos causan daiios diferentes en 
10s conillos y conos en que se alimentan. Las ninfas de 10s 
primeros instares provocan el aborto de conillos; en cambio, 
cuando se alimentan de conos en crecimiento, daiian a las 
semillas sin matar todo el cono. Los adultos tambien 
puecien alimentarse de conillos, llegando a causar la muerte 
de algunos de ellos. E n  10s que no mueren, las semillas 
atacadas quedan con el elldosperm0 colapsado. Cuando 10s 
adultos se alimentan de las semillas de conos de segundo 
ano, &as quedan vacias o con el embrion parcialmente 
dadado (Fig. 19), dependiendo de la fecha e intensidad en 
que son atacados. En  Pii~zus cernbroides y P .  ayacafzzcite 
var. bmchyptem se han observado adultos alimentandose 
de las semillas en conos que estan abiertos y sus semillas 
estan liberandose. 

Xap 18. Distribution of Leptoglossus occidentalis. 

Description: Females average 19.8 mrn long and the males 
15.8 mm (Fig. 16). They are reddish brown to dark p a y  
and noticeably pubescent; ventrally brighter, and less 
pubescent. The head is narrow. In dorsal aspect, a median 
brown line extends to a brown blotch on the pronoturn. 
The hemelytra are brown with a zigzag white transverse 
line. The tibiae of the posterior legs have flat projections 
along about 75% of the length with the internal side nar- 
rower than the external. Eggs are semicylindrical, 2.1 mm 
long and 1.4 mm wide, and light brown, changing to dark 
brown as they mature (Fig. 17). Early instar nymphs have 
red abdomens; the rest of the body is dark brown (Fig. 18); 
last instars have brown abdomens. 



Bosque de Pinus teocote en el Estado de Hidalgo. 

Pinus teocote flowing In Hidalgo State. 



Figura 16.-Adultos de leptoglossus occidentalis. 

Figure 16.-lep tog lossus occidenta l is  adults. 

Fiwra 17.-Hueveeillos de Lepif?glossus ocezdenfuizs, 

Figure l l i . -Leptogli iss~~ o c ~ i d e n t u l i ~ ~  egg mass. 

Figura 18.-Ninfa de Leptc?ylo.ssus occ?dentnlis. 

Figure 1 8 . - L e p t 0 g l o ~  oceidetzfalis nymph. 

Figxra 19.-Radiopafia de  semillas de pinos, mostrando ei c-Jal"io 
causacio por Leptoglo.s.szts ocecde-i?talis. 

Figure 19.-Radiopaph of pine seed showing evidence of Lepio- 
gioss7r s ticcider! lal L..; damage. 



Cielo de vida y hribitos: En Mkxico estos insectos 
presentan hasta 3 generaciones por afio, pudiendose 
encontrar todos 10s estados de desarrollo durante todo el 
aiio, incluso en el! invierno. Las hembras ovipositan grupos 
de 3-14 huevecillos sobre las hojas m8s cercanas a 10s 
conillos. Se conoce que las hembras ovipositan en promedio 
73 kueveeillos distribuidos en diferentes posturas. EII P. 
cembroides las oviposiciones ocurren algunas veces en 2 
hojas, siendo el numero de huevecillos hasta de 28 indi- 
viduos, La poblaeibn de insectos se inerementa a1 principio 
del verano, permaneciendo en ese nivel hasta el otofio. En 
invierno la poblacibn se reduce al minimo. Estos insectos 
casi siempre se encuentran sobre 10s conos en grupos de 
ninfas o de adultos. 

Importancia. Por su amplio rango de hospederos y dis- 
tribucion geografica se puede considerar como una de 
las plagas mas importantes en conos y semillas de pinos. 
En P .  eerrzbroides reduce hasta en un 30% de la cosecha 
total de pifion. En algunas otras especies de pinos es 
ipalmente importante. 

Familia Pentatomidae-ehinehes malolientes 

Estas son chinches en forma de escudo y con olor repulsivo. 
La subfamilia en la que se encuentra el genero Tetyra, 
unico que se alimenta de conos, tiene un escutelum 
excepcionalmente expandido que cubre las alas. 

Tetyra bipunctata (Herrich-Schaffer) 
(Mapa 19) (2, 8, 9 )  

Hospederos: Pinus douglasiana, P. chihuahuana, P. 
ntaxirrzinoi, P. pseudostrobus, P. mdis y P. teocote. 

Description: Adultos en forma de escudo (Fig. 20), 
11-15 rnm de longitucl, color variable de amarillento a cafe 
rojizo oscuro, densamente marcado con un moteado gris 
oscuro y puntos negros, produciendo un patron atercio- 
pelado. Huevecillos casi esfericos, de 1.4 por 1.7 mm, de 
eolor verde oscuro, que cambia a rojizo cuando el embrion 
se desarrolla; el operculo del huevecillo presenta en su 
borde una serie de tuberculos que lo rodean; las ninfas son 
ovales y algo aplanadas: las ninfas j6venes son grises, 
mientras que las maduras son de eolor cafe rojizo eon 
moteado oscuro, mas parecido a1 del adulto. 

Daiio: Las ninfas y adultos se han encontrado sobre conos 
de s epndo  ano; se alimentan de semillas, causando el 
avanamiento o un dafio parcial en ellas. 

Damage: The nymphs and adults feed upon and damage 
conelets and cones, but the damage differs. Early instar 
nymphs cause conelet abortion; they also feed on growing 
cones, damaging seeds without killing the entire cone. The 
adults also feed on conelets, killing some of them. In 
conelets that do not die, the attacked seeds remain with 
collapsed endospems. Adult feeding on seeds of second- 
year cones results in empty seeds or partially damaged 
endospems (Fig. 191, depending on the time and intensity 
of attack. In Pinus cembroides and P. ayaeahuite var. 
braehyptera, adults have been observed feeding on the 
seed in opened cones during seedfall. 

Life cycle and habits: In Mexico, these insects have about 
3 generations per year; they are always active and are 
found in all stages of development during the entire year, 
including winter. The females oviposit 3-14 eggs per nee- 
dle on needles near the conelets. Females oviposit an aver- 
age of 73 eggs. In P .  cembroides, up to 28 eggs are laid on 
2 needlesiegg clutch. The adult population increases a t  the 
beginning of summer, remains high until autumn, and 
cleclines to its minimum in winter. Nymphs and adults 
almost always occur in groups on cones. 

Importance: Because of its wide range of hosts and wide 
geographical distribution, L. occidentalis is one of the most 
important pests of cones and seeds of Mexican pines. In P .  
cembroides, it reduces the seed crop by about 30%. It is 
equally important on some other pine species. 

Family Pentatomidae-stink bugs 

These are the familiar shield-shaped "stink bugs." The sub- 
family in which the single cone feeding genus Tetyra is 
found has an unusual expanded scutellum which covers the 
wings. 

Tetyra bipunctata (He~ch-Schaffer) 
(Map 19) (2, 8, 9) 

Hosts: Pinus douglasiana, P. chihuahuana, P. .maxi- 
rninoi, P. pseudostrobus, P. mdis, and P. teocote. 

Mapa 19. Distribuci6n de Tetyra bipnctata. 

M a p  19. Distribution of l"etyra bipunctata. 



Description: Adult shield-shaped (Fig. 201, about 11-15 
mm long, color ranging from yellowish to dark reddish 
brown, densely marked with dark pits and gray black 
mottling, giving an overall muted velvetlike color pattern; 
egg nearly spherical, about 1.4 by 1.7 mm, dark green 
changing to reddish as the embryo develops; egg opercu- 
lum ringed with beadlike tubercles; nymphs broadly oval 
and Battened; young nymphs grayish, older nymphs red- 
dish brown with blackish mottling, resembling the adults. 

Damage: Nymphs and adults have been found on second- 
year cones; their feeding causes hollowing or partial dam- 
age of seed. 

Life cycle and habits: In Mexico the life cycle is unknown; 
however, it is probably similar to that which occurs in the 
United States. Last instar nymphs have been collected 
and adults have been found in June. Adults have also been 
collected in October and November. 

Figura 20.-Adulto de Tetyra bipunctata, sobre un conillo de 
pino. 

Figure 20.-Tetyra bipunctata adult on pine cone. 

Ciclo de vida y habitos: En M6xico no se conoce el 
ciclo de vida, aunque se supone que es igual al que se 
desarrolla en Estados Unidos. En  el mes de junio se han 
colectado ninfas de ultimo instar y 6stas han alcanzado el 
estado adulto en ese mismo mes. Tambikn se han capturado 
adultos 10s meses de octubre y noviernbre. 

Importance: This species was first found in Mexico in 
1981 and has been collected only a few times since. Although 
it is important in the southeastern United States, it is 
scarce in Mexico. 

Importancia: Esta especie fue encontrada en M6xico por 
primera vez en 1981, y desde entonces se ha colectado 
pocas veces y aunque en el sureste de Estados Unidos 
tiene cierta importancia, en M6xico es poco abundante. 



Lss Wornoptera son un p p o  pande  y diverso de insectos 
cenianss a Iss Hemipdera. Son inseetos ehupadores y de 
metamorfosis gradual, ya qiae los inmaduros ee parecen a 
60s adultos y tienen 10s mismos hhbitcrs. En este p p o  se 
encuentran las c h i c h a ~ t a s ,  cigaras, escarnas y pulgones, 
S6%o el g u p s  de las eseamas tiem impo&ancia corno pla- 
gas de COKBS y semillas, 

En este grups esLBn \-arias piagas forestales, sin embargo, 
son pocas las que se conocen de cones. Los euerpos de 
estos insectos estBn eubierdos por una secreei6n dura, 
tanto en 10s estados inmaduros eomo en las hembras. En 
10s machos las alas apareeen hasta que alcanzan el estadu 
adulto. 

Hospederos: Pinus nyaeahuite var. veitchii, E'. dot~gtas- 
l a m ,  P ,  montezurnae y P. pseudosd~-obus. 

Figxra 21.-Conss de Pinus dnuglasta.vta mostrando una severa 
infestation por la, eseama Chionaspts pi18ifoliae. Los insectos 
sscuros SC)M pupas de un eoeeinelido depredadvr de la eseama. 

Figure 21.-Heavy infestation of the seale Chionaspis pinifaliae 
urz IPLtir~s douy las ia~~a  pine eones. The darli- insects are pupae of a 
cciccrnelid predator of' the scale. 

Descripeidn: Los aduitos son esclzrnas blancas, 1-2 mm 
be iclngikud; la eseama es delgada, lisa y de consistencia 
suave (Fig, 21). Nor-malmerzte 10s machos, rn8s gandes  
que las hembras se enerxentran en una posici611 5ja, que 
rodea a la hembra en una proporci6n aproximada de quince 
a una- 

Dafii.8: Los slsnss de seffinndo afio son inEestados eualldo 
inician su crecimiento; 10s iilzsectos chupan iiiquldos en el 
tejido de ias escamas cXe 10s eonos, En infestaeiones severas 
se reduce la tasa rXe ereenmiento de ios conos, aunque estos 
continuan su desarrolio; aparenternente no eausan rnorta- 
lidad de iar semillas, 

Ciclo de vida y hhbitos: Este i~:seeto presenta una 
biologia tipica para este tipo de eseamas, eon varias 
generackones en la primavera, el verano y el otofio; 
permaneee en estacio cle reposo en el invierno. 

Importancia: AIgunas veees se vbservan in&staciones 
severas en Areas reclucidas; sin embargo, en general se 
pueden consiiterar c1e poca importancia, 

The Hornoptera are a large and diverse group sf insects 
aHied to the Ilemiptera. They are sucking insects with 
gm.adual metamorphosis; the immatures resemble the adults 
and have the same habits. Included in this group are the 
cicadellids, cicadas, scales, and aphids, Only the seale g o u p  
eonlains pests of pine eones and seeds. 

Family Diaspidida armored scales 

In this group are many pests of tree parts, but few are of 
known importance as cone pests. These scales are typically 
covered by a secreted hard shell that covers the immature 
stages and the adult females; males become winged insects 
upon maturity. 

Chionaspis pinifoliae (Pitch) 
(Map 20) 

Hosts: Pi~zus ayaeahuite var. veitchii, P .  dougtasiana, 
P. montexumae, and P. pseudostrobas. 

Mapa 20. Distribueidn de Chionaspis pinifo(iae. 

&lap 20. Distribution of Ch ionnspis pi~~ifoiiae. 

Description: The adults are white scales, about 1-2 mm 
long, narrow, smooth, and soft (Fig. 21). The immature 
males are normally in fixed positions around the females in 
an approximate ratio of 15 to 1. Males are smaller than 
females. 

Damage: Second-year cones are infested as they begin 
~ o w t h .  The insects suck fluids from the tissue of the cone 
scales. In setTere infestations, the size of cones is reduced, 
but their growth does continue. This species evidently does 
not kill seeds. 

Life cycle and habits: This insect's biolog~i is typical for 
this group of scale insects, ivhich have several generations 
in the spring, summer, and fall. It overwinters in the rest- 
ing state. 

Imporlanee: Severe infestations are sometimes observed 
in limited areas, but the damage is of little importance. 



Este orden se caraeteriza por tener las alas a n t e ~ s r e s  y 
posteriores membranosas, lisas y eon venaci6n dispersa: 
las alas posteriores son miis peqt-iefias. Las partes bucaies 
son de tipo mastieador. S61o La familia Torymidae tiene un 
gknero importante, i%feyaslig3~7us, que se alimenta de 
semillas, Las larvas de esta familia son t-ermifo'ormes y 
Bpodas. 

Son avispas pequefias, de basta 5 rnrn de lon@tud, eon las 
eoxas posteriores (primer s e p e n t o  de las patas) agran- 
dadas y elongadas, abdomen muy aplanado lateralmente. 
En Ias hembras es evidente un ovipositor largo y curvo. 
Las larvas son vermiformes, ;itpodas y con las partes del 
cuerpo pobremente definidas. Algunos son pargsitos; 
mientras que otros se alimentan de semilfas. 

Estas pequefias avispas se alimentan de semillas. Los 
adultos varian en color de verde amarillento a eaf6 o negro. 
Las especies mexicanas son conocidas en Pinus,  Ahies y 
Pseudotszga, pero pueden existir otras especies en Picecr. 

Megasligmus atbifmns Walker" 
(Mapa 21) (1 ,  5 ,  31) 

Hospederss: Pi?zzcs at-izonica, P. nyucahuite var. twitchi t , 
P, engelmannii, P .  hadzuegii, P. michoaca~a,  P. mtz~fe- 
xumae, P. pseudostrobus y P. md2s. 

Figura 22.-Hembra cle IMegnst~gnr t ~ s  albijfrti??~. 

Figure 22.-iWegasfqrrr ?is a l h l f ~ o n s  female. 

Deseripeibn: Adultos 5-1.5 rnm de Iong-itud; eon alas 
claras; fas hembras tienen un ovipositor n e g o  y curvo, casl 
tan largo como el cuerpo (Fig. 22); los machos son un poco 

HYMENOPTERA 
Wasps 

Insects in this order have smoo"c and membranous fore- 
wings and hindwings with relatively sparse venation; 
hindwings are distinctly smaller. Mouthparts are of the 
che~t7ing type. A single family, Torymidae, contains the 
important seed-infesting genus iWegastigznus. Larvae of 
this family are m b l i k e  and legless, 

These are relatively small wasps, up to 5 rnrn long, having 
enlarged, elongate hind coxae (first leg segments) and 
abdomens strongly flattened laterally. In females the long 
curved ovipositor is apparent. Larvae are grublike, with 
poorly de f i~~ed  body parts. Some are parasitic; others are 
seed feeders. 

These small seed-feeding wasps vary in color from yellow- 
ish to brown or black. The Mexican species are known to 
attack Pinus,  Alsies, and Psezcdotsuga, but other species 
may be expected on Picecr. 

Hosts: Pinus  a r ixn~ica ,  P. ayacahuile var. veitchii, P. 
e??ogelmapznii, P .  hartweyii, P. michoacana, P. monte- 
xuznae, P .  pseudostrobus, and P. rudis. 

Mapa 21. Bistribucibn de ~Wegastigrnus albiJi.ons. 

Map 21, Distribution of i%fegast&mus nlbif~ons. 

\ I f ~ g r i . ~ t ~ q n t v s  f jrmd~i,it i.k Vochlmoto I., currently cons~dered to be this species. 
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mas pequeiios que las hembras; ambos sexos son de color 
cafb claro. Las larvas son vermifolsmes (sin cabeza definida, 
apodas y de cuerpo suave) de color blanqueeino, 

Daiio: Los conos y semillas eon larvas de M. alhtfrons no 
muestran ninguna elridencia extema de ataque, excepto en 
las semillas de P.  ayneahuite var. veilchii, &stas muestran 
una maneha circular oscura, que delata la preseneia de urza 
larva en su interior (Fig. 23), Vna parte de la pobiaei6n de 
adultos, que emerge de los collos donde se desarrollaron, lo 
hace a travks de las escamas, realizando un tdnel circular 
de 1 mm de di%metro hasta alcanzar la superficie (Fig. 24). 
La emergencia de adultos se sigue presentando, ineluso 
despues de que los conos se han abierto, de tal manera que 
una parte do la poblacicjn de insectos que emerge lo baee 
de las semillas que han eaido a1 suelo. 

F'igura 24.-Cono de Pi?lz-cs montexumne mostrando 10s orificios 
de emergencia de los actultos de Megastigmus a l b q ~ o n s .  

Figure 24.-Pinus .it;lol2texu?nae cone with exit holes created by 
emerging adults of fifegastiymus at h$rons. 

Deseripdion: Adults 5-7.5 mm long, with clear wings; the 
females have a black curved ovipositor almost as long as 
the body (Fig. 22); the males are a little smaller than the 
females; both sexes a re  light brown. The larvae are  
wormlike ( w i t h o u h  definite head, legless, and with a 
smooth body), and whitish, 

Damage: Cones and seeds containing larvae of M .  albi- 
.)"rons do not display any external evidence of attack, except 
in the seeds of P ,  ayacahuite var. veitchii, whieh have a 
dark circular spot that indicates the internal presence of a 
larva (Fig. 23). Some adults emerge from the cones, where 
they developed through the scales, making a circular tun- 
nel I mm in diameter (Fig. 23). The remaining adults 
emerge after the cones have opened; some emerge from 
seeds that have fallen to the ground. 

Figura 23.-Semillas de Pil-ru.~ ayacnhzlite var, u~z t ck i i  infestados 
por larvas de IClegast.~gn??cs ulhifkons. Las serniilas infestadas 
manifiestan un circulo oscuro, que indica un pre-orifieio de salicla 
de 10s aclultos. 

Figure 23.-Pinm ayacah?lite var. rteitehii seed infested with 
larvae of &fegasf igm~(s  alhi)rolts. Infestation is indicatecl by dark 
circular preexit escape area. 

CieIo de vida y hhbitos: Se presenta I generacitjn al 
afio; 10s adultos emergen de dieiernbre a mayo, dependielndo 
de la altitud de la localidad. Aunque se aprecia una mayor 
emergencia en rnarzo y abril-. Las hembras ovipositan en 
las semilias de los conos que inician su erecimiento, para lo 
cual insertan su ovipositor a trav6s de las eseamas de los 
conos. 

A prineipio de mayo se puede observar que los ovipositores 
permaneeen adheridos en la superficie clel eono, indieando 
que la oviposicidn ha o e u r ~ d o .  E s  factible e-h~contrar vaY";os 
huevecillos en una sernilla, aunque solanlente I larva 

Life eyele and habits: There is 1 generation per year; 
the adults emerge from December to May, depending on 
the altitude of the locality, with a peak of emergence in 
Mareh and April. The females oviposit through the scales 
into the seeds of cones that are starting to grou7. In early 
May, ovipositors may be found adhering to the cone surface, 
indicating that ovlposition has occurrect. One can find sev- 
eral eggs in one seed, but only 1 larva completes i ts  
development. The larvae are present in the seeds from 
early June until early December; they eat all the interior of 
the seed, leaving it completely empty. They pupate in the 
seeds 'tvhere pupae can be found from Decernber to Ri1ay. 
The adults make a hole to leave the seed and, depending on 
the degree of the opening of the seales of the cones, they 
may tunnel through seales or leave directly from the seed 
to the environment, One part of the population of larvae 
remains in diapause for I or more years in the seeds. 

Importance: The species has a wide distribution. In some 
localities of Mexico Skate, damage up to 4% of the seecl 
crop bas been reported. In Michoaean State, infestations 
have been obsened that destroyed 2-91 seeds per cone. 
Damage is considered of moderate importance. 



cornpieta su desarroilo. Las larvas que se presentan en la$ AWegar;sfigm us uariegatus Strand 
sernillas desde principios dl: junio hasta princlpios de 
diciembre, consumen tocXo el interior de la sernilla cfejkndola Comments: ,knother species which has been recorded in 
completarnente vaera. La pupacirill sc? efect6a en 10s meses Mexico is rVf. ua?^"i~gnlics; its biology, hosts, and distribu- 
de diciembre a mayo en (11 rnismo lugar. Los adultos hacen tion are unkno\%-n, 
un orificio para sal-ir cle la sernilla y dependiencto de lo 
avanzado cle la abertura de las eseamas cle los cortos, 
practican un tiinel a traves rie ]as escarnas, o bien sakn 
directarnente al ambiente, Cna parte de la poblaci6n cle 
larvas pemanece en diapausa en el iriterior cie las semillas, 
por 1 o mBs alfios, 

Importancia: La especie tiene una ciistribucibn amplia; 
en algunas localidades del Estado de Mti-xieo se han 
reportado ciafios hasta en u r ~  3% cle la cosecha, de semilla. 
En Michoacan se han ohservado infestaeionee que destru- 
yen 2-91 sernillas por cono. Se ie considera cle regular 
importancia. 

Megas tigmus uariegatus Strand 

Comentario: Otra especie que se ha redstrado en Mkxico 
es M .  ral-iegatus; sin embargo, se desconoce su biologia, 
sus hospederos y su distribucion. 

Megastigmus sp. 
(Mapa 22) 

Hospederos: Abies religiosa y Pseudols?dga maerolepis. 

Deseripeion: Adultos 3-4-41 rnm de longtud con alas 
claras; las hembras tienen un ovipositor negro de mayor 
longitud que el cuerpo. Los machos tienen el dorso nesr) ,  
con las partes laterales y ventrales amarilio verdoso; en 
contraste, las hembras presentan sus partes laterales 
amarillas y las ventrales cafk cclaro; en anlbos sexos las 
patas son cafk claro. El cuerpo de las hembras es has 
robusto que el de los machos. 

Mapa 22. Distribucitn de il.legnsligrrr?cs sp. en  Abies religiosa y 
Pseir dotslcga ~rlacrolepis. 

Map 22. Distribution of Megastigm rhs sp. on A hies religiosa and 
Pseirdotsuga ?nac?-olepzs. 

1n;egrrestignz us sp. 
(Map 22) 

Hosts: Abies ~eligiosa and Pseudotsugn mcrcrolepis. 

Description: Adults 3.4-4.1 mrn long with clear wings; 
the females have a black ovipositor much longer than the 
body length; the males have a black dorsum with the lat- 
eral and ventral aspects greenish yellow; in contrast the 
females have the lateral aspects yellow and the ventral 
aspect light brown; In both sexes the legs are light brown. 
The body of the females is more robust than that of the 
males. 

Dano: Las sernillas infestadas no muestran evidencias 
externas de dano, solarnente cuando los adultos emergen D ~ ~ ~ ~ ~ :  ~h~ infested seeds do not show external evi- 
de ellas, cuando se observa un oriiicio circular, lirnpio y dence of damage; only when the adults emerge from them 
PequeAo. En  alkWnos cones de P.  niacroie~is ,  se llegan a is a clean, small, round hole observed, In some cones of 
observar orificios de emergencia de aduitos en la superficie ~~~~~d~~~~~~ nracTolepis, adult emergence holes can be 
de 10s conos; sin embargo, la mayoria de inaectos emerge observed on the cone surface, but most of the insects 
de las serniilas que han caido a1 suelo. emerged from seeds that have fallen to the soil. 

Ciclo de vida y hkbitos: No se conoce eon precisidn, 
aunque se supone ,que es parecido al de otras espeeies del Life cycle and habits: The life cycle is not well known, 

en jaboratorio los adultos ban emergdo durante however it appears to be similar to those of other species 
la segunda mitad del mes de marzo. En el mes de junio se of the genus. The adults have emerged in the laboratory 
han observado larvas en el interior de semillas de cones during the second half of March. In June, hrvae were 
que crecieron el afio anterior, suRiriendo que estas ]arvas observed in the seeds of cones of the past year, suggesting 
se encuentran en diapausa. that these larvae were in diapause. 

ImporLancia: Las infestaciones observadas son die baja a Importance: The infestations observed were of low to 
regular importancia, aunque se requieren m&s observa- medium importance, but more observations will be needed 
ciones para determinar con mayor preeisidn SLI importancia. to deternine the species importance with greater precision. 



LEPPDOPTERA 
Palomillas y Mariposas 

Este orden se  caracteriza por tener las alas cubiertas con 
escamas, Las partes bucales estAn adaptadas para chupar. 
Las larvas, u orugas, tienen patas torhcicas s e w e n t a d a s  
y hasta cinco pares de falsas patas en el abdomen, con 
apendices en  forrna de ufias (crochets). E n  este orden se 
encuentran rntis familias involucradas en el diafio a conos 
y semillas, que en cualquier otro orden de insectos. 

LEPSDOPTERA 
Moths and Butterflies 

This order is characterized by wings covered with scales. 
Mouthparts are  for sucking. Larvae, or caterpillars, have 
segmented thoracic Legs and as  many as  5 pairs of addi- 
tional fieshy abdominal legs having hooklike appendages 
(crochets), More families of this order are involved in cone 
and seed damage than any other order of insects, 

Family Coehyllidae 
Farnilia Coehylidae 

Los aduitos de este p u p o  se  parecen a 10s bien conocidos 
tortricidos, diferenciBnclose de ellos por la reducci6n de la 
venacicin cle las alas. Las  palomilfas son de  tamado 
moderado, con alas arnplias y romas. Las  larvas son 
barrenadoras. 

Henricus nzelanoleucus (Clarke) 
(Mapa 23) 

Hospedero: Pinus a yaeahuite var. veitchii. 

Figura 25.-Adulto de Nen7-ie?cs ?nelnnolezcczcs. 

Figure 25.---Nen?-ic~cs 1rie2a ~tnletccccs adult. 

Descripcibn: Aclultos con expansi6rr alar 16-20 mm: alas 
antet-iores con 3 bandas transversales i r r eq la res  cie color 
p i s ,  sobre un fondo blanquecino e is8ceo !Fig. 25); larvas 
maduras de aproximadamente 10 mrn de iongitud, de color 
azul grisaceo, con setas conspicuas; las pupas reeien 
formadas tienen el abdomen de color verdoso, que cambia 
a caf4. 

Daho: Este  inseeto ataca conos que inieian su segundo 
alio de creeimiento; eada larva barrena una escama, 
hacienda su tbnel hacia el eje del cono, hasta alcanzar la 
zona donde esthn las semillas, aunque no se alimenta de 
ellas. Cuando la infestation es ligera, las larvas prefieren 

Adults of this group resemble the more familiar tortricids, 
but they have reduced wing venation. They are  moderate- 
size moths with broad, somewhat blunt wings. The larvae 
are borers. 

Mapa 23. Distribution cle He.r?ricjrs ~ne2nno2euczts. 

M a p  23. Distribution of He?zriczts nrelanole2rcus. 

Henrieus melanoteueus (Clarke) 
(Map 23) 

Host: Pinzrs a~~acnhz l i te  var. ~qeitchii. 

Description: liCTingspan ranges 16-20 mm; forewings have 
3 irregular gray transverse bands on a grayish-white back- 
g o u n d  (Fig. 25). Mature larvae are about 10 mrn long, 
grayish blue in color, with co~ispieuous setae; recently 
formed pupae have a greenish abdomen that turns brown 
at  maturity, 

Damage: This insect attacks cones beg in~~ing  their second 
year of g o ~ r t h .  Each larva bores into a scale, making a 
tunnel nearly to  the cone axis and almost reaching the seed 
zone, but it does not eat  the seed. When the infestation is 
light, the larvae prefer the scales near the base of the 
cone, but they can infest all the scales of the cones. Cones 
may contain up to 30 larvae. 

Life cycle and habits: There are  2 generations per year. 
Adults emerge during January and February and deposit 
their eggs on the bases of the overwintering eonelets. Lar- 
vae mature in June ancl pupate in the scales. Pupae are  



las escamas que est&n cerca de la base del cono, de otro 
rnodo pueden infestar todas las escamas de 10s conos. Puede 
haber hasta 30 larvas por cono. 

Gielo de vida y hribitos: Se presentan 2 generaciones 
por afio. Los adultos emergen durante enero y febrero 
depositando sus huevecillos en la base de los conillos 
invernantes. Las larvas maduran en el mes de junio. La 
pupaci6n ocurre en las escamas durante julio y parte de 
agosto. Las palomillas emergen en agosto y ovipositan en 
10s eonos maduros; las larvas de esta semnda generaci6n 
se presenbn de septiembre a noviembre; las pupas estBn 
en 10s eonos que abrieron sus eseamas y soltaron las semilias 
durante los rneses de diciembre. Estas pupas perrnallecen 
durante el mes de diciembre, a1 final del cual se inicia la 
emergencia de 10s adultos. 

Importancia: E s  una plaga de regular impox-tat~cia en los 
conos de Pinus pyacahuite var. zleilchii, principalmente 
por el dano causado por las larvas que infestan conos en 
crecimiento, durante la primera generacicin. Aunque las 
larvas no dadan semillas, estas mueren a1 Lesionar las 
escamas. 

Otros Cochylidae: En 10s conos de Cupressus bet!ta??7ii 
var. lindteyi se ha encontrado una especie de Cochylidae; 
las larvas se alimentan de 2 o 3 conos, a 10s cuales unen con 
seda; hacen galerias i r replares  en el interior de 10s conos, 
alimentandose de semiHas y escarnas. Las poblaciones de 
esta espeeie se presentan en n6meros bajos y por lo tanto 
se consideran de poca importancia econ6mica. E n  conos de 
Abies religiosa se ha detectado otra especie aun no 
identificada de esta familia. Las larvas de color rosa 
barrenan en forma similar a como lo hacen las larvas de 
Apolychrasisfemgi?zus Pogue, con las cuales eonviven en 
un mismo cono. 

Farnilia Gele~hiidae 

Los adultos sun palomillas pequefios con las alas anteriores 
delgaclas y con alas posteriores orladas con pelos largos, 
que aumentan la superficie del ala. La mayoria de las 
especies de este grupo son de poca importancia eeonbmica 
como plagas forestales. 

En J a n i p e ? ~ ~ ~  deppeal2rt se ha encontrado una espeeie no 
identificada de esta familia que se alimenta de los ~olrlos 
(Mapa 24). Los adultos tienen una expansitin alar de 
aproximadarne~~te 10 mm, con alas anteriores caf4 clars y 
alas posteriores plumosas. Larvas 6-7 rnm de Ion$turl, de 
color rojizo claro euando alcanzan la maclurez. Las larvas 
infestan los conos alimelzt;ir~ciose de toclas las semilias (Fig. 
26 a,b). Los conos illfestaclos eamblan cle verde a eaf6. LOP 
adultos estan presentes durante juiio y pteincipios cie 

Figura 26.-Frutos cle f?nti?pe?7rs cfej2pectrtcr dadados por Larvas 
de un Geleehiidae: a, orifico de safida fie una larva; b. fr'ruto 
bisectado para monstrar el clafio interno. 

present dur;ing July and early August. ?Moths emerge in 
Augz.ist and oviposit on mature cones. The larvae of this 
second generation are present from September to 76' orem- 
ber. The pupae occur in cones that have opened their scales 
and shed their seeds during December. Aclults begin to 
emerge at  the end of December. 

Tmpodanee: This pest is of moderate importance in the 
cones of Pinus ayaccrlz~~ite var. veitehiz', mainly because of 
the damage caused by the iarx-ae of the first generation. 
Although the larvae cis not damage seeds directly, the 
seeds die when the scales are damaged. 

Other Coeftylidae: In the cones of Cupresslls betlza~r-lii 
var. litzdleyi, a species of Cochylidae has been encountered. 
The larvae feed on 2 or 3 cones, which they join with silk; 
they make i r r e s l a r  galleries in the il~terior of the cones, 
eating seeds and scales, Since its populations are sparse, 
this species is considered of little economic importance. In 
cones of A hies rel-igiosa, another species of the family has 
been collected. The rose-colored larvae bore in a manner 
similar to that of Apotyct~rosis Jerwdgi?zus Pogue with which 
they coexist in the same cones. 

Family Geleehiidae 

The adults are small moths with narrow forevriings and 
blunt hindwings with long fringes of hairs that increase the 
apparent size of the wings. Most species of this group are 
of little economic importance as forest pests. 

Figure 26.-Damage to J~ciizpelrcs d e p p e n r ? ~  berries by larvae of 
a Geleehiidae: a, larval emergence hole; b, berry bisected t o  
show internal damage. 



An unidentified species of this family has been found feed- 
ing in the cones of Jthnipems dep~ jea~m (Map 24). The adult 
is about 10 mrn long, with light-brown forexrings; the 
hindwings are plumose. Larvae are 6-7 rnrn long and light 
red when mature. The larvae infest cones, eating all the 
seeds (Fig. 26 a,b). The infested cones change from green 
to brown. The adults are present during July and early 
August. Mature larvae are found in May, and pupate in 
June within the interior of the cones. This insect is very 
abundant and destroys about 50% of the cones of individual 
trees, but its host is not a species of economic importance. 

Mapa 24. Distribucibn de Geleebiidae especie desconocida. 

Map 24. Distribution of Celechiidae unknourn species. 

agosto. Las larvas maduras se encuentran en mayo y pupan 
en el mes de junio en el interior de 10s conos. Este insecto 
es muy abundante y destruye hasta el 50% de 10s conos de 
arboles individuales. Sin embargo, su hospedero no es una 
especie de importancia economica. 

Familia Noctuidae Family Noetuidae 

Esta es la familia mas g a n d e  del orden Lepidoptera. La This is the largest family of the order Lepidoptera. The 
mayoria de 10s adultos son nocturnos y son atraidos a las majority of the adults are nocturnal and are attracted to 
luces durante la noche; varian considerablemente en lights at night. They vary greatly in size and color but 
tamafio y color y por lo general tienen un euerpo robusto y generally have stout bodies and sturdy wings. 
alas fuertes. 

Hydroeeiodes * n. sp. 
(Mapa 25) 

Hydroeciodes * n. sp. 
(Map 25) 

Hospederos; Pinus ,no?ztez,cr,zne7 P.  pseudostrobns P.  Hosts: p'kzl*~ )~0?7te:t()fiae7 P.  P S ~ U ~ O S ~ T O ~ Z ~ S ~  and P .  

teocote. teocote. 

Figura 27.-Adulto de Hydroeciodes n. sp. 

Figure 27.-Hydrueciodes n. sp. adult. 
Mapa 25. Distrihucion de Hydroeeiodcs n. sp. 

Map 25. Distribution of Hyd?*oeczodes n. sp. 

Descripcibn: Palomilla cle 3.3 ern de expansion alar y 
cuerpo robusto de 1.4 ern cle longitud (Fig. 27). Alas 
a~lteriores de color cafe cobrizo que presentan en sus borcles 
-- - - 

" Fuente Del RIO Mora. " Source. Del Rlo Mora 



escamas cafb oscuras y con una mancha grande de  color 
blanco situada a un eostado de  la celda discal, La  larva 
desarrollada es  de  color verde claro. 

Daho: Las larvas se  alimentan de las escamas de  conos de 
segundo afio. 

Ciclo de vida y htibitos: Las emergencias de  fos adultos 
se presentan en el mes de marzo; se  presenta 1 generaci6n 
anual. 

Importancia: Secundaria ya que s e  presenta en  conos 
pareial o totalrnente seeos que fueron atacados por 
Conophthorzcs spp. 

Familia Pyralidae 

Los adultos de este grupo varian de tamano pequeno a 
moderado; las palomillas tienen alas anteriores relativa- 
mente lisas, delgadas, a menudo cruzadas con bandas mas 
palidas; las alas posteriores son amplias. Los palpos de las 
partes bucales se extienden hacia adelante tomando la forma 
de una nariz. Las larvas varian en habitos, las del genero 
Dio~yc tha ,  que infestan conos, son barrenadoras. La cabeza 
de las larvas tiene una sutura media (sutura epicraneal) en 
forma de Y. E l  integumento es ligeramente rugoso pero 
sin espinas. 

G6nero Dioryctria 

Estas palomillas de tamano mediano, se caracterizan por 
tener una mancha diseal palida cerca del margen anterior, 
en la parte externa de las alas delanteras. Los colores de 
las alas generalmente tienen tonos de color, cafh rojizo a 
gris, con bancfas en zigzag de color gris piiticto a blanco, 
que cruzan el ala. Algunas especies tarnbibn tienen grupos 
de escarnas levalitadas sobre las alas anteriores, Las lar- 
vas barrenan conos, brotes, lesiones en troncos, f~zstes y 
tumores producidos por royas. Sus hospederos son pinos y 
otras eoniferas. A menudo tienen pequefias depresiories 
apodemales (plaquetas tonofibl-ilares), oscuras y obvias en 
un patr6n de  collar sobre el cuerpo, eon tubitrculos 
subclorsales obvios, y un integumento con una textura de 
empedrado muy fino. Las pupas tienen un cremaster obvio 
con espinas largas. 

Description: Moth with wingspan of 3.3 cm and robust 
body, 1.4 em long (Fig. 21). Forewings coppew brown 
with dark-bror;iin scales on the margins and a large white 
patch a t  one side of the diseal cell. The mature larva is 
bright p e e n .  

Damage: The larva bores in scales of second-year cones. 

Life cycle and habits: The adults emerge in March and 
there is I. genertttion per year. 

Importance: Secondary. The species occurs in partly or 
entirely dry  cones tha t  were previously attacked by 
Co~zophtr%orr~s spp. 

Family Pyralidae 

Adults of this group are small to medium-size moths with 
relatively sleek, narrow forewings often bearing pale thin 
crossbands. Hindwings are broad. Palpi of the mouthparts 
of many species extend forward to appear snoutlike. Lar- 
vae vary in habits; members of the cone infesting genus 
Dioryctria a re  borers. Larval heads have a Y-shaped 
median suture (epicranial suture); integument may be 
shagreened but not spiny. 

Genus Dioryetria-eoneworms 

These medium-size moths are characterized by a pale discal 
spot near the outer anterior margin of the narrow forewing. 
Male antenna has a shallotv sinus in base of shaft contain- 
ing a short row of minute black, hornlike spines, more or 
less concealed by rough scaling. The wings are usually red 
brown to g a y  with zigzag crossbands pale gray to white. 
Sonie species also have patches of raised scales on the 
forewings. Larvae bore in cones, shoots, wounds, boles. 
and rust cankers of pines and other conifers. They often 
have obvious small dark apctdemal depressions (tonofi- 
brillary platelets) it1 beadlike patterns on the body, obvi- 
ous subdorsal tubercules and a shagreened integument. 
Pupae have an obvious eremaster with long zp' ines. 

The Mexican species that  infest cones can be separatecii by 
the foilowi~ig key. 

Las espec-ies mexicanas que infestan conos pueden ser  
separadas en la clave siguiente. 



CLAVE PARA LAS ESPECBES MEXICANUS DE DIORYCTWIAt 

Otros Pinus spp. Pinus cembroides 

/ Alas anteriores, fuertemente Alas anteriores grises, 
cubiertas con lonos blancos, con marcas moderadamente 
marcados con lineas btancas y 
negras. 

D, albovittella, g. 71 

Varios pinos, en conos 
normales o infectados 
con Cronartium. Larva 
violeta con tonos 
grises, adulto gris 
con rnarcas moderadamente 
distintas. 

En conos y ramas de 
F-1, oocarpa y P, leiophylla 
infectados por Cronartium. 
Adultas gris palido, marcas 
muy difusas, antenas del 
macho pectinadas. 

claro, adulto cafcj? rojizs. 

*NO se rncluyen: Diorycfr~a durangoensrs, D. rnariini, y B baaesella cuya brotsgia se desconoce, n! D. sysslralro2es, 
una especie de Guatemala que  puede eslar en el sudceste d e  M~XIGO,  per0 todavia no ha srdo regrstrada. 



KEY TO MEXICAN SPECIES OF DlORYC"$RB# 

Resin absent 
or scant 

Various pines in normal 
cones or infected with 
Cronartium. Larva violet 
with gray tones, adult 
gray, markings moderately 
distinct. 

In cones and branches of 
P. oocarpa and P. leiophyifa 
infected by Cronartium. 
Adults pale gray, markings 
very diffuse, male antennae 
strongly serrate. 

D. majorella, p. 76 

I Gonspi~uous resin oar cone, 
with or without loose frass. I 

i 

Conspicuous irregular resin mass 
on cone, loose Frass may be 
present or mixed with resin. 
Mature lama light green. Adult 
red brown, somewhat suffused 
with gray. 

Hosts: P, oocarpa, 
P. leiophylla and P. maxr'minoi. 
Resin present as blister on cone, 
frass enclosed. Larva gray tan, 
adult gray brown with darker 
maculalions. 

D. erythropasa, p. 74 / D. cibriani, p. 73 

*Not included are: D~oryctrja durangoensis, D marttnj, and D batesella whose blsiogres are essentially 
unknown, and D sysstratiotes, a Guatemalan species whlct": G O U I ~  occur 111 southwestern Mexrco 



Hospedero: A hies en?.rcolor 

Descripcicin: Aciultos q i s e s  y blarrcos con una expansittn 
alar de cerca de 25 mm: alas anteriores grises, sombreadas 
eon tonos grises miis claros y oscuros, con bandas difusas 
y blaneas que cruzall el ala y un moteado sobre ellas; alas 
posteriores no marcadas, de color g i s  pBlido (Fig. 28). 
Iluevecillo oval, 0.65 por 1.0 mm. Larvas de primer instar 
cle color ambar; Larva madura de cerca de 18 rnrn cIe 
lon@tud, cabeza y escudo protorBcico eaf6 arnbar algo 
oscuro. euerpo cafk ambar con una linea ligeramente 
oscura en el dorso y un par de bandas tenues subdorsales, 
un poco mas oscuras que el color del euerpo. Pupa de 10 
rnm de longitud, de caf6 Brnbar a caf6 rojizo oscuro (Fig. 
29). 

Figura 28.-Aclulto de Di0rgcf-r.i~ ahietiz~orella sobre un cono de 
Ahies eorrcaior. 

Figure 28.-Dior:zjcf~+-in ahieti~torella adult on Ahie.9 concolor eone. 

Figura 29.-Pupa de Dior!jct-i.ia tlhieli~*o?*ello en un  cono de Abtes 
cotrcolor. Notese el rnargen anterior redondeado. 

Figure 29.-Diot*gclmn a bieii iforella pupa in Ah'es riirr color. eone. 
Note characteristic rounded anterior profile. 

Mapa 2%. Distribution de Dial-gelna ~lhzetz?~o?-elta. 

Map 26. Distribution of Diowcfr ia  abzetizlorella. 

Host: Abies co~color .  

Description: Adults gray and white with a wingspan of 
about 25 mm; forewings gray, shaded with lighter and 
darker gray with fine whitish speckling and with diffuse 
white bands that cross the wing; hindwings unmarked, 
pale gray (Fig. 28). Egg oval, 0.65 by 1.0 mm; first-stage 
larva amber color, mature larva about 18 rnm long, head 
and prothoracic shield somewhat darkened amber brown, 
body amber brown with a darker dorsal line and pair of 
subdorsal bands; pupa 10 mm long, from amber brown to 
dark reddish brown (Fig. 29). 

Figura. 30.-Conos cle Ahips eti~;roior infestatlo por Die-ycl.i.in 
c-rhrelr iwreiia. 

Figure SO.-Ahr~s t c~~ i ro lor  cones infested by Dicir~jcfritx 
o/>/ctlt*orc//c!. 



Daiio: La larva rnina los eonos, obsert-Andose exeremento 
y seda depositada sobre la superficie de e'tlos (Fig. 30). 
Ocasionafmente pueden infestar ramillas. E n  Estados 
Cnidos y Canada infestan ias uniones de tejidos en los 
injertos de  Pselldotsuycr meizxiebii, asi como el cambium 
de los fustes de Brboles pequefios, 

Cielo de vida y hhbitos: E n  la Sierra de San Pedro 
MBrtir, Baja California Kc'orte, no se conoce con preeisicin 
el ciclo. Sin embargo, en septiembre se han encontrado 
larvas en diferentes instares y pupas en el interior de conos. 
En laboratorio los adultos han emergdo a principios de 
diciembre. 

Importancia: Xo se conoce con precisicin; sin embargo, 
en los pocos registros se hall encontrado infesdaciones 
ligeras. 

Dioryctria albovittella (Hulst) 
(Mapa 27) 

Figura 31.-Aclulta de D i o ~ y e t t ~ a  alboeitfella. 

Figure Sl.-L>iuyijcf.na cxlhucitfella adult. 

Descripciiin: Expallsidrn alar 23-30 mm; alas allteriores 
grises, fuertemente cubiertas con tonos bfancos, rnarcacias 
con h e a s  blancas y negras; escamas levantadas presentes; 
alas posteriores casi blancas (Fig. 31). 

Dafio: I,as larvas barrenan en conos y brotes. 

Giclo de viida y hgbitos: Los adultos se han repor-tado 
cie julio a septiembre en 10s Estaclos Uniclos; no se conocetl 
otros detailes de su cielo de 17ida. Errr Mkx-ico se ha obterlido 
cle Pitr jrs c~nrbroides en ios Estados de Durango y Querk- 
taro. En 10s Estados 'C'nidos se ha obtenido de P ,  
~??ol?~ lp l?  *q/la. 

Importancia: Especie de rnerror importancia. 

Damage: The larvae mine the cones, and excrement and 
silk deposited on the cone surface are  obvious (Fig. 30). 
Occasionally, they can infest shoots; in the United States 
and Canada they infest graft unions of Pseudotsagu men- 
xiesii, as  well as  cambium of the trunks of small trees, 

Life cyele and habits: In the Sierra de San Pedro Mat?ir, 
northem Baja California, the cycle is not precisely known. 
In September, larvae of different stages and pupae have 
been found in the cones, In the laboratory the adults emerge 
in early December. 

Importance: The importance of damage is not precisely 
known, but the few infestations examined have been light. 

DiorycGria aZbrr;uittelZa (Hulst) 
(Map 21) 

Hosts: Pirzus cembroides and P. ,monophylla. 

Mapa 27. Distribueidn de Dioryctria a1bovittelf.a. 

Map 27. DistPibution of D i o q c t ~ a  albovittella. 

Description: Wingspan 23-30 mm; forewing gray, heavily 
dusted with white and ntarkecl by white and dark lines; 
raised scales present; hindwing nearly white (Fig. 31). 

Damage: Larva tunnels in cones and shoots, 

Life cyele and habits: Adults reported in the Gnitecl 
States &om July to September; no other details of life 
history known. In Mexico, the species has occaslonallt. been 
reared from Pirrlrs cent ht.oides in Durango ant1 Queretaro 
States. In the Cnited States, it has been eoilectect from P. 
~lroticipli,qlla, 

Tmportanee: Species of minor importance. 



Figura 32.-Adulto de Dio-i-yett+a cibriatzi. 

Figure 32.-Dior~ctna cihmani adult. 

Fl~iira 3:3.-Tunei y larva de Dinryctl-ia cibrialt? en un cono de 
Pt l! i c * -  #JOC(J I ~ C I .  

FI~JI-c S3.-E~xposecl gallery, with larva, created by D~oryctrri-r 
C I / J I " I C ! I ) I  1IZ P11rid.h OI:CCPI~Q 6301?61. 

Fipra  34.-Cono de Pillus oocatpa atacado por Dioryetr-ia 
ci l i r ia i i i .  

Figure 34.-Pinas oocat-pa cone artacked by Dior:yclria cibr-ia~ji. 



Diorycfria cibriani Mutuura y Neunzig 
(Mapa 28) 

Hospederos: Pinus leioph ylla , P. maxi~~i t zo i  y P. 
oocttr;ua. 

Deseripcion: Adultos con una expansicin alar 23-29 mm, 
alas anteriores con fondo cafe y escamas plateadas iridis- 
centes blancas, g-rises, rojizas y rosas (Fig. 32). Con 2 
bandas transversales gris piilido, o caf4 blanquecino; la 
distal esta bordeada con lineas delgaclas casi negras; la 
banda proximal es  similar, aunque en  algunos ejemplares 
no esta bien definida. Ligeramente por arriba de la parte 
media de1 ala corre una linea longitudinal algo oscura que 
se extiende desde cerca del tercio basal a la banda distal. El 
ala tiene grupos de eseamas levantadas desde su base, 
enfrente de la banda proximal, entre las 2 bandas y muy 
cerca y a lo largo de la banda distal. Tambikn existen 
escamas levantadas en partes de la banda longitudinal 
oseura y en la mancha discal. Las alas posteriores son grises, 
mas oseuras a lo largo del margen posterior. Las larvas 
son cafe anaranjado con tonos gris oscuro. Unicarnente se 
conocen las exuvias de las pupas; el cremaster de ellas 
consiste de 4 tuberculos, 10s 2 exteriores tienen una espina 
que termina en gancho, y cada uno de 10s 2 interiores tienen 
2 de esas espinas, para un total de 6. Entre  10s segmentos 
abdominales penultimo y ultimo se encuentra un giba dor- 
sal prominente. 

Dano: Las larvas se encuentran en conos que inician su 
crecimiento en su segundo afio, las cuales barrenan el inte- 
ricr a traves de escamas, semillas y eje (Fig. 33); en la 
superficie del eono o del pedunculo se observa una eapa de 
resina, mezclada con algo de  excrementos (Fig. 34); a1 
desprender esta capa se  deseubre una acumulacilin de 
excrementos y 1 o 2 orificios mas o menos cireulares. En 
Pinus oocnrpn se han encontrado brotes danados cerca de 
conos infestados, sugiriendo que la primera generacicin 
puede vivir a expensas de esos brotes. 

Ciclo de vida y habitos: No se conoce con precision; sin 
embargo, se suponen 2 o mas generaciones a1 ano porque 
se han colectado adultos en 10s meses cXe marzo, juliu y 
agosto. 

Importancia: E n  arboles indivicfuales se han observado 
infestaeiones ligeras. 

Bioryc tria cibriani Mutuura and Xeunzig 
(Map 28) 

Hosts: Pi-rzus leiuph yl la ,  P. r n a x i i ~ ~ i ~ o i ,  and P. oocar-pa. 

Description: Actults with wingspan of 23-29 mm; back- 
qounct color of forewi~lgs brown with silvery iridescent 
white or gray, reddish brown and pink scales (Fig. 32). 
Two pale grayish o r  whitish brown transverse bands 
present, the distal one bordered with thin nearly black 
lines; the proximal band similar, but in some specinlens 
not well defined. A dark somewhat obscure longit~rdinai 
line runs slightly above the wing median, extending from 
about the basal third to the distal band. The wing has 
groups of raised scales a t  its base in front of the proximal 
band, between the 2 bands and very near and along the 
distal band. Also parts of the dark obscure lon@tudiinal 
band and the cliseal spot have raised scales. Hindwing Fay, 
darker along the posterior margin. Larvae oralige brown 
with dark gray shading. Only pupal exuviae have been 
seen; the cremaster consists of 4 tubercles, the 2 outer  
ones each bearing a single hooked spine; each interior tuber- 
cle with 2 such spines, for a total of 6 spines. Between the 
last and penultimate abdominal segments, a prominent dor- 
sal gibba occurs. 

Damage: The larvae attack cones that have begun their 
second year of growth, boring across scales, seeds, and 
axis (Fig. 33). On the cone surface or peduncle, a resin 
blister containi~ig frass is fommecl (Fig. 33) beneath which 
an accumulation of frass and 1-2 more or  less circular holes 
are found. In Pi?rlrs ooccctapa, clamaged shoots have been 
found near infested cones, suggesting that the Rrst genera- 
tion may attack these shoots. 

Life cycle and habits: Although little is kno~ivn, it ]is 
assumed there  are  more than 2 generations per year  
because adults have been collected ciuring the months of 
March, July, and August. 

Importance: In inclividual trees, light infestatiot~s have 
been observed. 

Mapa 28. Distribucion de Dioryctria eibriani. 

Map 28. Distribution of Dioryctria c i b ~ a n i .  



Dioryctria erythropasa (Dyar)" 
(Mapa 29) (5)  

Figura 35.-Adulto de Diorgct~-ia ergth-ropasa. 

Figure 35.-Diorgctria ev thropasa adult. 

Dioryctria ery thropasa (D y ar)" 
(Map 29) (5)  

Hospederos: Pinus ehiapensis, P.  doug lasiaiza, P. Hosts: Pinus chiapensis, P. douglasiana, P.  lawsonii, 
lawsonii, P.  leioph y lla, P .  nzaacimartinerii, P.  maxi- P .  leioph y lla, P .  maximartinezii, P .  maximinoi,  P .  
nr i~oi ,  t'. ntichoacarza, P.  oocaqn; conos y ramas de pinos, r~ichoacaiza, P.  oocnrpa; cones and shoots infected by 
infectados por Crona?-tium conigenz~wz. Cronartium conigenu?~. 

Description: Adultos con una expansion alar 23-32 mm; 
alas anteriores variables en color, generalmente con un 
fondo cafe rojizo eon rnaculas blancas a menudo con un 
sombreado gris, especialrnente en el area entre las dos 
bandas transversales; 10s ejemplares mas oscuros se  
observan mas cafe grisaceo que cafe rojizo; ambas 
coloraciones se encuentran en ejemplares procedentes de 
la misma fuente. Alas posteriores eon variaciones de cafe 
ligero a cafe grisaceo ligero (Fig. 35) .  Las larvas de  10s 
primeros ~nstares  son mas o rnenos cafes; sin embargo, las 
larvas macluras son de color verde brillante con puntos 
apodemales peyuenos, pero obvios (Fig. 36); las pupas son 
sirnilares a tas de D. atprafellcr del sureste de  Estados 
Unidos, yue presentall un crernaster amplio, plano y 
emar@nado, eon 6 espinas ganchudas y una giba obvia. La 
parte anterior del cuerpo cle la pupa termina con una 
proyeecion, mostrando una aguda carina media. Mapa 29. D~stribucion cie Dlor!jetmcr e~~ j fhropasa .  

Map 29. Distribution of ilior:yct?+a ep-!jthropnsn. 

- - 

- La especle nueva D bcrfeselin (Lamlna IIc, p. 9) ei ta  muy emparentada a D ' The neu species D bnfesrllrr (Plate IIc, p. Y), is closely allied to D e q t h r o -  
frythropftarf y probahlemente parte cte la poblacion que actualrnente eh pcisu, and it is likely that part of the population pre\~ously considered as L) 

confiiderada conlo D e?-yttiropa>cr es D bafesellct La distribue~on exacta de ei-yfhropcrst-t in Mexico is D bnfes~ l l t r  The exact distr~bution of each specles a t  
eacfa especie requiere \er conocida. t h ~ s  time remains to be resol~eci. 



Daiio: Las larvas se alimelitan en conillos y conos; en la 
superficie del eono se obsersan w r n o s  de resina mezclados 
con escrementos, que eubren un orificio oval cXe 3 a 4 mm 
de aneho (Fig. 31). La galeria de las larvas es i r r e p l a r  y 
atravieza por el eje, semillas y eseamas; a l p n a s  veces las 
larvas prefieren alimentarse de las semillas y entonees no 
barrenan el eje cXel eono, construyenclo una galeria mds o 
menos helicoictal. Los conos infestados mueren cambiando 
a un color caf6 o rojizo. E n  los tunlores eausactos por 
Cronndi?c.t?? cot?igen?c~?z, ]as larvas haeen galerias irregu- 
lares y sacan a la superficie del tumor 10s eserementos, 10s 
cuales quedan eomo aeumulaeiones mezclados con seda y 
algo de resina. 

Ciclo de vida y habitos: Se@n la localidad y altitud, se 
presentan de 2 a 3 generaciotles por ano, superponiendose, 
de tal manera, que es posible encontrar larvas en diferentes 
meses del ano, aunque entre mayo y junio se observa un 
increment0 en la poblaci6n de larvas. 

Importancia: En el Estado de Michoacan se han repor- 
tad0 infestaciones hasta en un 30% de 10s conos de arboles 
individuales. Para algunos hospederos como P. maxi~xar- 
tinexii es una de las plagas encontradas con frecuencia en 
10s conos; en otras especies de pinos se eneuentra en 
poblaciones variables. Se considera que esta especie es 
dentro del gknero Dioryctria la principal plaga de conos. 

Description: Adults with wingspall of 23-32 mm; color of 
forervings variable, generally with white rnaculations on a 
background of reddish brown often heavily shaded with 
gray, especially in the area between the two transverse 
bands, the darker specimens appearing more gray brown 
than reddish brown; both colorations reared from the same 
source (Fig. 35). Hindcvings also vary from light brourn to 
light gray brown. Early stage larvae are more or less 
brown, but mature larvae are bright green with small but 
obvious dark apodemal spots (Fig. 36); the pupae resemble 
those of D, amatella of the southeastern United States, 
having a broad flat emarginated eremaster with 6 hooked 
spines and an obvious gibba. The anterior end of the pupa 
bears a projection with a median ridge (carina). 

Damage: The larvae feed in conelets and cones; clumps of 
resin mixed with frass accumulate on the cone surface; the 
resin clump covers an oval hole 3 or 4 mm wide (Fig. 37). 
The larval gallery is irregular and goes through the cone 
axis, seeds, and scales. Sometimes the larvae prefer to 
feed on seeds, construct a more or less spiral gallery and 
do not bore the axis. The infested cones die, becoming 
brown or reddish. In the cankers caused by Cronadizcm 
conigenum the larvae make irregular galleries, pushing 
out frass that accumulates with silk and resin on the sur- 
face of the canker. 

Life cvcle and habits: There are 2 to 3 ~enerat ions  ner 



Hospederos: Pinus cur ribaea t?cr r. ho~zd?~rensis, P. leio- 
phylln, P. maa:i;.tzi~oi y P. oocarpn en conos y ramas 
infectados por Cro~zn?2iu m eorzigezum. 

Flgura 58.-Adulto de Dioqct t ia  majorella. 

Figure 38.-Dio9yctria ma.jorella adult. 

Descripei6n: Adultos con expansicin alar 20-26 mm, alas 
anteriores con fondo caf6 grisaceo, con 2 bandas trans- 
versales gris palido, bordeadas con lineas delgadas casi 
negras (Fig. 38). Las alas posteriores son grises mas 
oscuras a lo largo del margen. Antenas del macho fuerte- 
mevite sen-ado. 

Dafio: Las larvas se eneuentran en conos y ramas infesta- 
dos por C?*ot.ia~-fiz~m fos cuales barrenan el interior; en la 
superficie se observa excrement0 mezelado con seda. 

Cielcz de vida y h8bitos: Esta especie se conoce sola- 
mente corncb una generacibn que infesta 10s conos infeetados 
eon La roya Cronadium coniyenunz, de 10s cuales las larvas 
maduras emergen cuando la esporulacion aecial. Probable- 
rnente oeurren otras generaciones, posiblemente en otros 
maderiales de su hospedero pino, de lo cual nada se conoce. 

Importancia: En arboles individuales se han observado 
infestaeiones medias, aunque no se le ha encontrado en con- 
os sin Cro~~a~-i:i2~1'11 estando estos en el mismo avbol. 

Hosts: P i n  us carz'baea var. hondu~+erzsis. P. EeiophyELtr , 
P.  maximinoi, and P. ooearpa in cones and branches 
infested by Croncrrfium conigenum. 

Mapa 30. Distribueion de Die?-getria; majorel la. 

Map 30. Distribution of Dioryctria ma,jorefla. 

Description: Adults with wingspan of 20-26 mm, fore- 
wings with a grayish-brown background, with 2 pale gray 
transverse bands, bordered with thin nearly black lines 
(Fig. 38). Hindwings are gray; darker along the margins. 
Male antennae strongly serrate. 

Damage: The larvae are found in cones and branches 
infected by Cronnrtizhm in which they bore internally; on 
the surface, frass with silk is present. 

Life cycle and habits: This species is known only for a 
generation that infests cones infected by the rust, Cronar- 
t ium eonigenum, from which mature larvae emerge dur- 
ing the aecial sporulation period. I t  seems likely that other 
generations occur, possibly in other pine host material, of 
which nothing is known. 

Importance: In individual trees, moderate infestations oc- 
cur, but this species has not been found attacking cones on 
trees where Cronnr-tiurn is not present. 



Diorych-ia ginicolelta Amsel 
(Mapa 31) (1 ,  5 ,  9 ,  $3) 

Hospederos: Abies religiosa, Pircus eem b?*oides, P. had- 
xegii ,  P .  leiophylln, P. monfexu?~ae,  P. oocnpFa, P. 
mdiatn, P .  mcdis; Pse2cdotsuga maerolepis; tumores 
causados par Cro tzartiurn. 

Figura 39.-Adulto de Dioryctm'a pinicolella. 

Figure 39.-Dioryctn'a pi?zieolella adult. 

Figura 40.-Larva de Dioqfctria pinicolella en un cono cle Abies 
religiosa. 

Figure 4O.-Dic1rycfria pi?lieolella larva in Abies ruligiosn cone. 

Descripciiin: Los aclultos miden 27-32 mm cfe expansi6n 
alar, alas anteriores grises con sombras oscuras y 2 bandas 
g i s  claro en zig-zag que cruzan el ala; mancha cliscal de 
color gris elaro (Fig. 39). Las larvas son de color cafe 
rosiiceo oscuro, con la cabeza cafe oscuro; al maclurar 
adquieren un tono gris verdoso o plirpura (Fig. 40). Las 
pupas son cafe oscuro cfe aproximadarnente 10 nlrn de 
iondtucl. Loe hueveciflos son amarillo palido cuanclo est8n 
reciitn puestos, adquiriendo un color rojizn a1 madurar, 
son de forma oval, miclienclo 0.6 par 0.8 mm, 

Daiio: Las larvas barrenan a travcils de ias escamas, 
semillas y ejes de 10s conos de P i n i . ~ ~ ,  Ahies p Pse/ldots?lya, 
formando galerias grandes e irregulares; en las especies 
de Pin?cs yue tienen conos pequefios se  encuentran pocos 
individuos (1 o 2 por cono), en carnbio en Ias que tienen 
conos medianos el ndrnero puede ser  mayor (3  a 4). La  
alimentacion cXe las Iarvas causa la muerte de 10s conos 

Ilioryctria pinieoletla Amsel 
(Map 31) ( I ,  5 ,  9, 23) 

Hosts: A bies religiosa, Pinus cernbroides, P. hartwegii, 
P. leiophylta, P. montexurnae, P. oocava, P. radiata, P. 
mldis; Pseudotsuga macrolepis; cankers caused b y  
Cronat$ium, 

Mapa 31. Distribuci6n de Dioryctria pinicolella. 

Map 31. Distribution of D i o r y c t ~ a  pinicolella. 

Description: The adult wingspan measures 2'7-32 mm, 
forewings gray with darker shading and 2 bright-gray zig- 
zag bands that cross the wing; discal spot also light-gray 
color (Fig. 39). The larvae are dark pinkish brown, with 
the head dark brown; a t  maturity they become greenish or 
purplish gray (Fig. 40); the pupae are dark brown, approxi- 
mately 10 mm long. Eggs are pale yellow when they are  
laid, becoming reddish a t  maturity; they are  oval, measur- 
ing 0.6 by 0.8 mrn. 

Darnage: The larvae bore through the scales, seeds, and 
axis of cones of Pinus ,  Abies, and Pseudotsz~ga, construct- 

Fipura 41.-Galeria y larvas de Diorjjcti^ia pinieoieila en trn 
tumor causado por Cronar.tiui?i en Pi???ts radzata. 

Figure 41.--C~onm.i;ti?i ?ri gal1 on Pinz~s mdinla  with gallery and 
larvae of D?oryetrr'n pil?icoieila. 



que toman un color eaf4 claro. En  la superficie de los eonos 
se observa excremento, mezelado con seda y resina que 
cubre un orificio oval; este orificio puede encontrarse en 
diferentes Iugares del cono. Esta especie frecuentemente 
infesta tumores oeasionados por la roya Crorzartium, ya 
sea en conos o en ramas y fustes, las larvas forman galerias 
grandes e irregulares, dejando seda y excremento en la 
superficie; pueden erlcontrarse hasta 30 larvas por tumor 
(Fig. 41). Ocasionalmente se encuentran larvas de esta 
especie barrenando yemas, brotes, o ramas, en plantaciones 
de Pi.izus radiata. 

Ciclo de vida y habitos: Este insecto tiene 3 genera- 
ciones por afio, que se mantienen en conos o en 10s tumores 
causados por Cro?zar-tizdm. Las generaciones estan super- 
puestas, de tal manera que se pueden encontrar todos 10s 
estados de desarrollo en un mismo tiempo. Los insectos 
rnuestran cierta preferencia para atacar 10s conos de pino, 
cuando 6stos inician su crecimiento en el segundo ano, 
aunque pueden encontrarse larvas en diferentes fechas. 
En el caso de Abies y Pseudotsuga se observan conos 
jovenes y maduros, muertos por 10s insectos a travks de 
todo el ano. Las larvas casi siempre pupan en el interior 
del cono y s6lo ocasionalmente se dejan caer a1 suelo para 
pupar en su interior. 

Importancia: Este es uno de 10s insectos mas comunes en 
el Centro de M6xico, por lo que adquiere una importancia 
regular. E n  algunas estimaciones de danos se han detecta- 
do mortalidades de conos que oscilan de un 5-10% de la 
cosecha. Su habilidad para reproducirse en 10s tumores de 
C~*onartiz~m permite crecer a la poblacihn hasta niveles 
que posteriormente pueden ser daninos a 10s conos. 

Comentario: Esta especie anteriormente fue citada como 
Dioryctt-iu n. sp. grupo haumhofe-i-i ( 9 ,  23). 

Dioryctria rossi Munroe 
(Mapa 32) 

Hospederos: P ~ H ~ C S  arixonica y P. durangensis. 

Descripcion: Adultos con expansion alar que oscila 22- 
34 rnm; alas anteriores cafe naranja, sin lineas transver- 
sales internas, aunque con una maneha longitudinal blan- 
quecina; alas posteriores palidas (Fig. 42). Larvas de 30 
rnm cfe longitud, de cabeza eafi? rojiza; euerpo cafk con 
bandas subdorsales gris oscuro; las bases de las setas no 
estan p ipen tadas .  

Dano: Las larvas se alimentan en 10s conos, eausando su 
muerte o deformandolos. 

Ciclo de vida y habitos: E n  Mi?xico no se conoce; 
solamente se han eolectado larvas en junio, cuyos adultos 
emergieron en julio. 

ing large irregular galleries; in Pinus species with small 
cones, few individuals are found (1 or 2 per cone), whereas 
in those with medium cones the number can be greater (3 
to 4). The larval feeding causes death of the cones, which 
then turn light brown. On the cone surfaces excrement is 
observed, mixed with silk and resin, which covers an oval 
hole. This hole can be found in various places on the cone. 
This species frequently infests rust cankers caused by 
Cronartium sp., which can occur in cones or in branches 
and trunks. The larvae excavate large irregular galleries, 
depositing silk and excrement on the surface; it is possible 
to find up to 30 larvae per canker (Fig. 41). Occasionally, 
larvae of this species are found boring buds, shoots, or 
branches in plantations of Pinus mdiata. 

Life cycle and habits: This insect has 3 generations per 
year in cones or Cronartium rust cones or galls. The 
generations are superimposed in a way that makes it possi- 
ble to encounter all the developmental stages a t  the same 
time. The insects show some preference for attacking pine 
cones a t  the beginning of their second year of growth, but 
it is possible to find larvae a t  different times of the year. 
Insect-killed cones of Abies and Pseudotsuga are observed 
all year long. The larvae almost always pupate in the cone 
and only occasionally drop to the soil to pupate. 

Importance: This is one of the most common insects in 
central Mexico; it has moderate importance. Some esti- 
mates of damage indicate cone mortality varying from 5- 
10% of the crop. The species' ability to develop in the galls 
of Cronartium allows the population to increase to levels 
that later can cause cone damage. 

Comment: This species was cited as Dioryctria n. sp. 
bazcmhoferi group (9, 23). 

Dioryctria rossi Munroe 
(Map 32) 

Hosts: Pinlcs a?-ixoyzica and P. dura~zgeyzsis. 

Description: Adults with wingspan varying 22-34 mm, 
forewings orange brown, without inner transverse line and 
with whitish markings, primarily a longitudinal streak; 
hindsrings pale (Fig. 42). Larva 30 mm long, head reddish 
brown, body brown with dark-gray subdorsal bands; setal 
bases are not pigmented. 

Damage: The larvae feed in the cones, causing their death 
or deformation. 

Life cycle and habits: In Mexico, it is known only that 
larvae have been collected in June; the adults emerged in 
July. 

Importance: Not known. 
Importancia: Desconocida. 



Mapa 32. Distribucirjn de Dio7yetria rossi. 

Map 32. Distribution of Dioryctria rossi. 

Herculia phoezalis Dyar * 
(Mapa 33) 

Hospederos: Pinus  l a w s o ~ i i ,  P .  leiophylla y P. 
~nichoacana. 

Descripcicin: El  adulto mide 26 mm de expansion alar, 
con una longitud del cuerpo de 15 mm (Fig. 43). Las alas 
anteriores son de color cafe marron, con manchones de 
escamas de color gris en su parte media y en forma 
irregular. Las larvas maduras varian de un color verde 
a cafe obscuro. 

Dano: La larva se alimenta en forma externa sobre las 
escamas de conos de segundo afio, presentando kstos un 
gran orificio externo por el cual se aprecia parte del cuerpo 
de la larva, la cual consume 10s tejidos del interior del cono. 

Ciclo de vida y habitos: Su biologia es poco conocida. 
Se presume que presenta una generation anual. Una larva 

Figura 43.-Adulto de Herclklia phoexaiis. 

Figure -23.-Hereuiia plzoextllis adult. 

Figura 42.-Adulto de Dioryctria rossi. 

Figure 42.-Dior-yetria rossi adult. 

Herculia phoezalis Dyar * 
(Map 33) 

Hosts: P i I ~ u s  lawsonii, P .  leiophylla, and P .  michoacana. 

Description: The adult wingspan averages 26 mm, and 
the body is about 15 mm long (Fig. 43). The forewings are 
maroon brown with irregular patches of gray scales in their 
midparts. The mature larvae vary from dark green to 
brown. 

Damage: The larva feeds externally upon the scales of 
second-year cones, producing a large external hole through 
which part of the body of the larva is visible as it consumes 
the interior tissues of the cone. 

Life cycle and habits: Biology is mostly unknown, but 
there is thought to be 1 generation per year. A single larva 
attacks several cones; when disturbed, it secretes a dark- 

Mapa 33. Distribucion de Herclclict. phoezalis. 

Map 33. Distribution of He?-clrliu pr'zoezatis. 

" Fuente: Del Rio Mora. " Source: Del Kio Mora. 



llega a atacar varios conos J- cuando se le rnoleata secreta brown fluid. Pupation occurs xvithin a cavity excavated in 
un liquido cafk oscuro. El insecto puede pupar dentro de the cone, on the branches, or in the litter. 
una cavidad que prepara en el corm, o bien en ramas y 
hojarasca. Importance: This is considered a secondary insect, and 

the populations are usually very low. 
Importaneia: Se ie considera un i~lsecto secunchrio y sus 
pobtaciones son muy bajas. 

Familia Tortricidae Family Tortricidae 

Los adultos de este g u p o  sor~ de tamafio pequefio a medio, Adults of this group are small to moderate-size moths with 
con alas anteriores amplias y truncadas, a menudo con rather broad tmncatecl Eorekvings, often barred or mottled. 
bandas o moteaduras. Las larvas son enrolladoras cte hojas Larvae are leafl-ollers or borers. They have distinctive 
o barrenactoras; tienen microespinas ciistintivas sobre su microspil~es on their integume~it, The family includes sev- 
integumento. Este grupo tiene varios generos ck pplagas eral genera of \\?ell-knotvn cone and seed pests. 
bien conocidas de conos y semillas. 

Gbnero Apolyehrosis Genus Apolychrosis 

Apolgchrosis ambogonium Pogue 
(Lamina VIIIb) 

Apolychrosis ambogonium Pogue 
(Plate VIIIb) 

Hosts: C~tpress?ts bet?tha?nii var. benthnmii, Pinzts Hospederos: Cupressus be~zthairzii var. bettlhamii, Pinz~s  
leioph ylla . leiophylla. 

Comentarios: Esta es una especie nuel-a de que nada Comments: This is a new species of which nothing is 

se conoce, solo 10s datos de colecci6n del material tipo known except the collection data from the type material 

que indica que habits los cones en Estados de sIexico which indicates it inhabits cones in the States of Mexico 

Hidalgo. and Hidalgo in central Mexico. 

Apolgchrosis candidus Pogue 
(Mapa 34) 

Hospederos: Pinus chiapensis y P. m d i s .  

Figura 44.-Adulto de Apolychrosis cctndidlcs. 

Figure 44.-Apotyehrosis catzdidus adult. 

ilpolychrosis candidus Pogue 
(Map 34) 

Hosts: P i m s  chiupensis and P.  m~di s .  

Mapa 34. Distribution de _.2polychrosis catzdidus. 

M a p  34. Distribution o f  Apolychrosis candidus.  

Description: Adults with wingspan of 13-16 rnm (Fig. 44); 
Descripeion: Adultos 13-16 rnm de expansion alar (Fig. forewings with a more or less pentagonal white patch in 
44); alas anteriores eon una mancha blanca mris o menos the basal part; the base of the white patch almost reaches 
pentagonal en la parte basal, cuya base llega hasta la mitad the middle of the posterior margin of the wing; the remain- 
del margen posterior del ala; la parte distal restante es ing distal part of the wing is grayish brown with slightly 



caf4 gisaceo, con variaciones ligeramente mas oseuras o 
claras y algo iridiscentes; alas posteriores cafe gis8ceo; 
larvas violhceo oscuro. 

Dano: Las larvas barrenan las escamas de conos de 
segundo a8o que e s t b  en crecimiento, ori@nando resi- 
nacibn y eausando la adherencia de esearnas y semillas, lo 
cual impide la liberaci6n de las iiltirnas. 

darker or lighter variations and some iridescence, Hind- 
tvings gayisb brown. Larva dark purplish. 

Damage: The? larvae bore the scales of actively growing 
second-year cones, initiating resin f ow that causes the 
adhesion of scales and seeds, and hinders the liberation 
of seeds. 

Ciclo de vida y hitbitas: Se desconoee el n6mero de 
generaciones por afio; solanlente se eonoce un periodo 
maximo de emergencia en el mes de octubre. 

Life eyele and habits: The number of generations per 
year is tanknown, but maximum emergence occurs in 
October. 

Importancia: En arboles individuales se han encolltrado 
infestaciones de regular importancia. 

Importance: In individual trees, infestations of moderate 
severity have been found. 

Apolychrclsis ferrlrginus P o p e  
(Map 35) 

Hospederos: Abies religiosa y Pseudotsuga macro leipis. Hosts: A bies religriosa and Pseudofsuga macrolepis, 

Figura 45.-Adulto de Apolychrosis j2mginus .  

Figure 45.-Apolyc/z~osis fernginus adult. 

Mapa 35. Distribucidn de Apolychrosis femlginus. 

Map 35, Distribution of Apolgeiz?.osis fem-zcginzcs. 

Descripcion: Adultos con expansi6n alar 16-20 mrn (Fig. 
45); alas anteriores de color cafi, con el tercio basal eafii 
anaranjado y delimitado por una linea de escamas blancas, 
10s 213 distales de color caf4 ligeramente oscuro, con 
variaciones muy tenues de color eaf4 mas claro, que dan 
la apariencia de un mosaico con algo de iricliscencia; las alas 
posteriores son cafk gris pglido; las larvas son eaf6 
grisaceo palido, con setas largas y con puntos apodemales 
evidentes en toda la superfieie del cuerpo. 

Dafio: En conos j6venes de Abies wligiosa y Pseudotsl~ya 
macroleipis las larvas barrenan el interior de los conos 
causando la muerte de ellos; en conos miis eandes ,  que 
aun continuan creciendo, las larvas hacen un tLinel recto a 
travits de las escamas, que va por arriba de la linea de 
semillas; a1 lesionar las escamas se ocasiona un flujo de 
resina que a1 secarse haee que queden adheridas las semillas 
y las escamas, impidiendo su dispersibn; a1 lesionar un 
lado del cono el otro sigue creciendo, provocrindose una 
deformacion. En la superfieie de estos conos se aprecian 
acumulaciones de excrernento, seda y resina. 

Description: Wingspread 16-20 rnm (Fig. 45); forewings 
brown, basal third orange brown and delimited by a line of 
white scales, the distal 213 of slightly darker brown color 
with a very slight color variation of lighter brown, appear- 
ing as a mosaic with some iridescence. Hindwings pale 
g a y  brou~n. The larvae are pale grayish brown and have 
long setae, as well as apodemal pits on the body surface. 

Damage: The larvae mine the interior of young cones of 
Abies wligiosa and Pseudotsz~ya ~~acro tep is ,  causing their 
death. In larger cones that are still gro~ring, the larvae 
make a straight tunnel through the scales. This tunnel 
goes across above the line of seeds, damaging the scales 
and causing a resin flow that makes seeds adhere to scales, 
hindering seed dispersion. When one side of a cone is 
damaged, continued grotvth of the other side causes defor- 
mation of the cone. Excrement aceurnulates on the surface 
of these cones, and silk and resin are visible. 



Cielo de vida y RBbidos: Se suponen 2 generaciones por 
afio. La entergencia de adultos se observa de enero a marrzo; 
6stos ovipositan sobre ios conos. Las Iarras estBn pre- 
sentes de marzs a junio, ias pupas de junio a agcssto y 10s 
adultos de junio a septiemisre; eflas ovipositan y al poco 
tiernpo aparecen las larvas que pemailecen como tales fiasta 
noviernbre; las pupas estBn en ceidas dendm de las escamas 
durante los meses de octubre a diciernbre; los nuevos 
adultns emerge11 ai principio del afio siwiente. 

Importancia: Esta especie es c o r n ~ n  en Pse.i;ldotsuyc, 
vnctcrolepis. y en Abies ~.eligic~sa; en la primera especie se 
han encontrado infestacior-res hasta en un 20% de elelos conos. 

Hospederos: Abies reliyiosn; Pinus ayacahuite var. 
brachyptera, P. ayacahuile trar. ueitchii, P.  hlxdufegii, P. 
Eawsonii, P ,  leiophy lla, P.  rrlontexu~rzae, P. m d i s ;  tambien 
en tumores eausados per la roya CroncrrCirtr~l conigeieurn 
en conos y ramas de Pinus. 

Descrigeicirn: Adultos 16-24 mrn de expansi6n aIar; 
presentan variaci6n entre indi-rriduos en la coloracicin del 
tereio basal de las alas anteriores. Aigunos individuos 
presentan una mancha cuadrangular blanca (foorma blanca) 
(Fig. 461, rnientras que otros la presentan cafi?. elaro Cforma 
oscura) (Fig. 47). El resto de las alas es caf6 @sAceo, con 
tonalidades iridiscentes. Las alas posteriores son gris 
p8lido. El hueveeillo es ovalado y aplanado de 0.5 mrn en 
su dihmetro mayor; reci4n ovipositado es amarillo patido 
y luego cambia a rojo naranja y por 6ltimo a cafe oseuro. 
Las larvas son p i s  cafesoso o gris cremoso, con Ia p a t e  
anterior del cuerpo un poco m8s oscura; el internmento 
esta cubierto con mieroespinas y eon puneos apodenlales 
pequelrlos pero obvios (Fig. 48). Las pupas se eneuentran 
en capullos heehos con seda y eubiertos con excrementos u 
otros residuos; tienen una progreecion puntiaecla sobre la 
cabeza, y adem&s presentan dss lineas de microespil~as en 
cada s e p e n t o  abdominal. 

Dafio: Las larvas causan dikrentes tipos de dafio, se@n 
la edad 3- el tipo de hospederos. En eonos j6venes de Abies 
rel.igiosa, hacen un tcnel que incluye escamas, semillas y 
el eje del cono; los conos atacados pueden rnorlr (Fig. 49). 
En conos mas desarrollados, 10s tunelks se practiean a 
travks de las escarnas entre el borde externo de ias sernillas 
y la superficie ciel cono, eausando una restl~aciClrr ir~tensa 
que suspende el erecimiento de ias semillas (Fig. 501, EM 
eonos de pinos, 18s larvas hacen galerias a travks de las 
escamas, en forma similar a corno lo hacen en A, re/igzt?sa; 
algunas veces los conos irzfestados se abren lorn@tudinal- 
mente, nothnclctse 10s excrementos en ambos Lados de la 
hendedura (Fig, 51). En los tumores eausados por la roya 
C T - O ~ L C ~ ~ ~ L ~ Y I I  co~higet2~6~1q 12s larvas Inacen galerias irrem- 
lares en el tejiclo infectado. 

Gicls de vida y h8bitss: Se presentan vanas genera- 
ciones al aiis, La emergencia cle adultns se observa durarl~e 
diferentes meses, aullqrxe el narnero de aclultos se incre- 

Life cycle and habits: There are probably 2 generations 
per year. Adults emerge from January to April and ovi- 
posit on the tones. The larvae are present from &larch to 
June; the pupae from June to August, and the adults from 
July to September. These adults oviposit and the larvae 
soon appear, remaining until Kovember. Pupae are found 
in cells within the scales during October to December; the 
new adults emerge at the be@nning of the follo~ving year. 

Importance: This species is common in Pseudofsuga 
~r~aerolepis and in Abies religlosa; in the first species, 
infestations of up to 20% of the cones have been 
encountered. 

Hosts: Abies religiosa; Pinus ayncaltuite var. brachyptera, 
P. aycrcahuite var. veitchii, P.  lza.i-txegii, P.  Inwsonii, P ,  
leiopi-cylfa, P ,  mo?ztexumae, P. rwdis; also in tumors eaused 
by the rust C~o~~a?9i i%~~iwonigerzuv~z in cones and branches 
of Pittzds. 

Mapa 36. Distribueibn de Apolychrosis sytcehysis. 

M a p  36. Distribution of Apolyclzisosis s y  nchysis. 

Description: Adults 16-24 mrn in wingspan, varyng among 
individuals in the coloration of the basat third of the 
forewings. Some individuals have a quadrangular m7hite 
blotch (white form) (Fig. 46); others have a light-brown 
one (dark form) (Fig. 47). The rest of the wing is grayish 
brown with iridescent shading. The hindwings are pale 
p a y .  The egg is oval and flatternred, 0.5 mrn in greatest 
diameter; when recently laid, it is pale yellow and changes 
to  orange red and ultimately to dark hroq~n. The larvae are 
"nr~fn ish  gyay or en-eamy gray -~.-itl-n the anterior part of the 
body a little darker; the integument is covered with 
microspines and with small but obvious apodemal spots 
(Fig. 48). Pupae are found in silken cocoons covered by 
excrement and other residues. They have a pointed pro- 
jection OK the head and adclitionallp have 2 rows of micro- 
spines on each abdominal segnent. 



Figura 46.-Adulto de Apolgchrosza spr7chysia (forma hlancai. 

Figure 36.-Apol~jchroa1a s?jnrhysia adult (white form). 

Figura 37,-hduito de Apol~j thmnls  sg~?el??l.szs (forma oscura). 

Figure 3";.---Apoiycitrr0~u~~~i ~!j>rri?irst.q adult (dark form). 



Figura SO.-Conos de Abies religiosa severamente dadados por 
larvas de Apolychrosis syneh ysis. 

Figure 50.-Abies religiosa cones severely damaged by Apoly- 
chrosis sy?zchysis larvae. 

F'igura 49.-Gonos jovenes de Ahies religiosa, muertos (fleehas) 
por larvas de Apolyc~zi*osis synchysis. 

Figure 49.-Immature Abies religiosa cones killed b y  ApoEy- 
chrosis sy~tehysis  larval feeding (arrows). 

F i p r a  51.-Cono de P211~s mo~ztezumae eon evidencia externa 
de daiios eausados por larvas de Apolych~osis  sgnekysis. 

Figure 51.-Pi?lus mo~ztexumae cone attacked by Apolychrosis 
sjjnehgsis larvae and shouring external symptoms. 

Figura 52.-Adulto de Argyrotae?xia sp. prob. heztreta o urbana. 

Figure 52.-L4rgy~otaenia sp, prob. heurela or urbana adult. 



menta de enero a abril y de julio a septiembre. En el campo 
es posible encontrar todos 10s estados de desarrollo en una 
sola fecha de colecta. En condiciones de laboratorio se han 
obtenido generaciones completas cada 50 dias; bajo condi- 
ciones de campo se esperaria tener ciclos mas largos que 
10s obtenidos en laboratorio. Los adultos ovipositan sobre 
la superficie de 10s conos; las larvas, a1 emerger, caminan 
sobre la superficie hasta encontrar un sitio de consistencia 
suave para penetrar a1 interior del cono. Cuando las larvas 
alcanzan la madurez, hacen un eapullo en las escamas y un 
tunel que permita el movimiento de la pupa, que a1 madurar 
se mueve hacia la superficie del cono, hasta quedar parcial- 
mente proyectada y expuesta; entonces emerge el adulto, 
quedando la exuvia como evidencia del insecto. Este 
comportamiento es similar en 10s conos y en 10s tumores 
causados por C. conigenum. 

Importancia: Se le considera importante, pues en arboles 
individuales de P inus  molztexumae se han registrado 
infestaciones hasta en 70% de conos. En P .  leiophylla se 
han registrado infestaciones cercanas a1 20%. En Abies 
religiosa las infestaciones pueden ser extremadamente 
altas, matando conos jovenes y danando hasta un 90% de 
10s conos maduros. Los insectos son comunes en las royas 
(Cronartium conigenum) llegando a salir varios cientos de 
nuevos adultos de un solo tumor. La especie es abundante 
en 10s bosques del Eje Neovolcanico. 

Mapa 37. Distribueibn de Argyrotaenia heureta o urbana. 

Map 37. Distribution of Argyrotaenia keureta or urbana. 

Argyrotaenia prob. heureta o urbana 
(Mapa 37) 

Damage: The larvae cause different types of damage, 
according to the age and type of host, In young cones of 
Abies religiosa, they make a tunnel through scales, seeds, 
and the cone axis. Attacked cones often die (Fig. 49). In 
cones in latter stages of growth, the tunnels are made 
across the scales between the external border of the seeds 
and the cone surface, causing much resinosis and the sus- 
pension of seed growth (Fig. 50). In pine cones, the larvae 
make galleries across the scales in a manner similar to that 
in A. religiasa. Sometimes the infested cones split longi- 
tudinally, and excrement is noted on both sides of the fis- 
sure (Fig. 51). In galls, caused by the rust Cronartiz~m 
conigenum, the larvae make irregular galleries in the 
infected tissue. 

Life cycle and habits: There are several generations per 
year; adult emergence is observed during different months; 
however, the number of adults increases from January to 
April and from July to September. In the field, it is possi- 
ble to find all the developmental stages a t  a single date of 
collection. Under laboratory conditions, complete genera- 
tions have been obtained every 50 days; under field condi- 
tions, longer cycles than obtained in the laboratory are 
expected. The adults oviposit on the cone surfaces; on 
emergence, the larvae crawl on the surface until they find 
a soft spot to penetrate the cone. When the larvae mature, 
they make a cocoon in the scales and a tunnel that allows 
movement of the pupa. When this stage matures, i t  moves 
to the cone surface until it partly projects and becomes 
exposed. Then the adult emerges, leaving the exuvia as 
evidence of the insect. This behavior is similar in the cones 
and in the galls caused by C. conigenum. 

Importance: The species is considered important since 
infestations have been recorded of up to 70% of the cones 
of individual trees of Pinus montexumae. In P. leiophylla 
infestations, around 20% have been recorded. In Abies 
religiosa, the infestations can be extremely high, killing 
young cones and damaging up to 90% of the mature ones. 
The insects are common in host material infected by the 
rust Cronartium conigenum, allowing several hundred 
new adults to emerge from 1 gall. The species is abundant 
in the forests of the region Eje Neovolcanico. 

Argyrotaenia prob. heureta or urbana 
(Map 37) 

Hosts: Pi~zzcs ayacnhuite and P .  leiophylla, 
Hospederos: Pinus ayacahuite y P. leiophylla. 

Descripeion: Adultos de hasta 20 mm de expansi6n alar; 
cuerpo de 7 mm de longitud; alas anteriores de color cafe! 
claro, eon una mancha triangular de color cafk rojizo 
ubicada en el ultimo tercio del ala (Fig. 52). Las larvas son 
de color blanquecino cremoso. 

Daiio: Las larvas se alimentan de las escamas de conos de 
segundo ano; 10s cuales consumen algunas veces desde el 
exterior, ubicandose en donde estan juntos 10s conos, para 

Description: Adult wingspan up to 20 mm; body 7 rnm 
long; forewings light brown with a triangular pateh of red- 
dish brown located in the distal third of the wing (Fig. 52). 
The larvae are creamy white. 

Damage: The larvae eat the scales of second-year cones. 
Sometimes they feed externally where the cones join, mak- 
ing a net of silk between them, incorporating resin and 
excrement; a t  other times the larvae feed on the needles, 
webbing them with silk. 



tejer una capa de  seda entre ellos; en la parte afectada se  
encuentran resina y excremento; aigunas veces las larvas 
se aiinientan de hojas de pino, urliendo &stas con seda. 

Ciclo de vida y hhbitos: Se  presenta 1 generacion al 
afio; los adultos emergen de mayo a julio; las larvas estan 
presentes cfe agosto a noviembre, entonces buscan un lugar 
para pupar en ramas, fuste u hojarasca, en donde forman 
un capuilo p se transforman en pupas, las cuales pasan el 
invierno. 

Inngartancia: No es  una especie importante. 

Al-gyrotnenia n. sp. 
(Xapa 38) 

Hospedero: Pit-tlrs rt-zaxiwzn?-tinexii. 

Figura 53.-Adulto de Arg;yrotne~?ia n. sp.  

Figure .53.-Arg!jrotae~?ia n. sp. adult. 

Descripcion: Adulto 17-20 mm de expansicin alar; alas 
anteriores con 3 bandas i r r ep la res  de color caf6 claro, la 
banda distal dividida en 2 partes; entre las bandas existen 
Breas de color caf4 blanquecino con moteaduras cafi, claro 
(Fig. 53). Larva cremosa. 

Ilafio: 1,as larvas barrenan entre las escamas y semillas 
de los conos de tercer a i i ~ , ' ~  en craya superficie se observan 
acumulaciones de excrement0 y seda. 

CicIo de vida y hdbitos: Las larvas maduras se han 
eraeontracfo en octubre; las pupas estan en 10s conos en 
noviembre y dieiembre, 10s aclultos emergen en diciembre. 
Xo se eonoce si tiene rn8s de 1 generacion por afio. 

Importancia: Esta especie Gnicamente se ha encontrado 
en 10s conos de este raro pino pifionero: su abuncta~icia en 
10s eonos t.s reclucida. 

Life cycle and habits: There is P generation per year. 
Adults emerge from May to July, and larvae are  present 
from August to November. A cocoon is formed on shoots, 
the trunk, or in ground litter, where the pupae ovem+nter. 

Importance: The species is not an important one. 

Argyrotaenia n. sp. 
(Map 38) 

Host: Pinus m,alrimartin,exii. 

Mapa 38. Distribueicin de A r g y m t n e ~ i a  n. sp. 

Map 38. Distribution of i l r g y r o t a e ~ i n  n. sp. 

Description: Adult wingspan about 11-20 rnm; forevriings 
with 3 irregular bands of light brown, the distal band 
divided into 2 parts; areas between bancls are tan with 
light-brown speckling (Fig. 53j. Larva is cream color. 

Damage: The larvae bore between the scales and seecls of 
the third-year cones,:' accumulating excrement and silk on 
the cone surface. 

Life cycle and habits: Larvae mature in October, pupa- 
tion takes place in the cones during November and De- 
cember, and adults emerge in December. I t  is not known 
whether more than 1 generation occurs per year. 

Importance: This species is only found in the cones of P. 
marima-i-finezii, a rare species. Abundance of this insect is 
low. 

Ei t r  pwo rrautere :i atitt i para el cfrsarmllo ile .us conos. ' Th~r  pine reoulrea 3 year.; for the cones do cf~velop 



Barbara sp. 
(Mapa 39) 

Descripcitin: Aciulto con una expansicin alar 11-20 mrn 
de longitud (Fig. 54): alas anter+iores con un fondo de  color 
g-is, sobreponiendose con manchas de eolor @is mas clam 
u oscuro, dispuestas en un patrtjn de  mosaico; larvas de 
color g-ris palido algo cremosc:, (Fig. 551, las microespieulas 
de la superficie ciel cuerpo son evidentes al observarlas con 
lentes de aumento. Las pupas son de  eolor rojizo oscuro 
(Fig. 56). 

Dano: Las larvas infestan 10s conos haciendo tuneles 
helicoidales que van alcanzando las semillas, las cuales 
consumen; algunas veces barrenan el eje del eono (Fig. 51). 
E n  la superficie de 10s conos se observan gotas de resina 
mezclada eon exeremento y seda, a1 remover el grumo se 
aprecia un orificio circular de  2 mm de diametro. E n  10s 
casos en que se encuentran hasta t res  larvas por cono, 
kstas comen todas las semillas del cono. 

Ciclo de vida y habitos: Se presenta 1 generaci6n por 
ano, los adultos ovipositan en  los conos j6venes durante 

Figura 54.-Adulto de Barbara sp. 

Figure 54.-Barbam sp. adult. 

Barbara sp. 
(Map 39) 

Hosts: Abies co~color ,  A. t-eliyiosa; Pse~cdolstcgcr Jla- 
haulti, and P.  macrotepis. 

Description: Adult wingspan 17-20 rnm (Fig. 54). Fore- 
wings with g a y  backsound s~lperimposetl with a mosaic 
pattern of patches of lighter and darker gray. Larvae pale 
g-.ayish cream in eolor (Fig. 551, microspines of the body 
surface visible under mapifleation. Pupae dark red (Fig. 
56). 

Figura 55.-Larva de Barbara sp. en conos de Pse~ddofsuga 
n~acrolepis, el de la dereeha muestra las evidencias externas del 
daiio. 

Figure 55.-Larva of Barbara sp. feeding in Pseudotsuga ?rtacr*o- 
lepis cones. To the right is a cone showing external evidence of 
damage. 

Mapa 39. Distribucion de Burbara sp. 

Map 39. Distribution of Barbara sp. 

Figura 56.-Pupa de Barbara sp. en eonos danados de Abies 
eor~co Lor. 

Figure 56.-Barbara sp. pupa in damaged Abies coneolor cone. 



Figura 57.-Galerias larvales de Barbara sp. en un eono seecion- 
ado de Pseudotsuya ?nacrolepis. 

10s meses de marzo y abril. Las larvas maduran en el mes 
de junio, pupan en el interior de 10s conos y permaneeen en 
ellos hasta el siguiente ano, entonces salen 10s adultos. 

Importancia: En general las especies de Pseudotsuga 
estan en areas pequenas y por sus bajas poblaciones no 
tienen importancia como especies maderables, estando 
algunas cie ellas en peligro de extincion; estas especies 
pueden ser rescatadas a traves de plantaciones. Se han 
registrado infestaciones severas de Barba~a sp. en Coahuila 
y Tlaxcala en donde destruyeron mas de un 90% de 10s 
conos. Se considera que esta especie tiene un impact0 nega- 
tivo en el exito de la regeneracion natural de su arb01 
hospedero y es una lamitante de la obtencion de semillas 
para reforestacion. En Abies religiosa las infestaciones 
son ligeras y puede ser que se trate de una especie distinta 
a la que encuentra en Pseudotsuga flahaulti y P .  
wzaerolepis . 

Choristoneura sp. (grupo carneana) 
(Mapa 40) 

Hospedero: Pseudotsuga flahaulti. 

Figure 57,-Pseudotstdga macrolepis cone bisected to expose 
Barbara sp. larval feeding galleries. 

Damage: The larvae make spiral tunnels through the cones 
to the seeds, which they consume; sometimes they bore 
into the cone axis (Fig, 57). Drops of resin mixed with 
frass and silk appear on the cone surface, beneath which a 
circular hole about 2 mm in diameter is located. When 
cones are attacked by as many as 3 larvae, all the seeds are 
eaten. 

Life cycle and habits: There is 1 generation per year. 
Adults oviposit on the young cones during March and April. 
The larvae mature in June, pupating in the interior of the 
cones, where they remain until the following year when 
the adults emerge. 

Importance: The Mexican species of Pseudotsuga gener- 
ally occur in small areas and because of their low popula- 
tions are not important timber species. Some are in danger 
of extinction. These species could be restored by means of 
plantations. However, severe infestations of Barbara sp. 
have been recorded in Coahuila and Tlaxcala States, 
destroying over 90% of the cones. This insect species is 
believed to have a negative impact on the natural regenera- 
tion of its host tree and limits availability of seeds for 
reforestation. Abies religiosa infestations are light, and 
the insect attacking this fir may be a species distinct from 
the one found on Pseudotsugaflahaulti and Pseudotsuga 
macro lepis. 

Choristoneura sp. (carneana group) 
(Map 40) 

Host: Pseudotsu,ga flahaulti. 

Figura 58.-Adulto de Choristo7zeura sp. (grupo carnea~za). 

Figure 58.-Chom'stonez~ra sp. (carneana group) adult. 

Mapa 40. Distribueion de Chomstoneura sp. (grupo cameana).  

Map 40. Distribution of Choristoneura sp. (cameana group). 



Descripeibn: Los adultos miden 20-25 mm de expansi6n 
alar, con las alas anteriores cafk naranja, con 2 bandas 
anchas d e  color erema pAlido, que cruzan diagonal e 
irregutarrnente al aIa (Fig. 58). Las alas posteriores son 
cafit g i saceo  claro. Las larvas son de  color ocre, 10s 
segmentos abdomillales presentan 2 pares de tubkrculos 
dorsales, blaneo pis&ceo. La  cabeza es  cafe claro (Fig. 
59). 

Dafio: Las larvas atacan a los conos desarrollados a"limen- 
tandose desde el exterior, introduciendose y construyendo 
un the1  que lesiona semillas 37 escamas. Con frecuencia se 
encuentran conos daliados exteriormente. Las  larvas 
tambien se alimentan del follaje. 

Ciclo de vida y habitos: Aparentemente se presenta 1 
generacio~z a1 afio; las larva:, que se encuentran en la 
prirnavera y verano, pupan en el interior de un capullo 
hecho con seda y hojas, el cual normalmente se ubica entre 
la superfkcie del cono y las hojas y ramillas adyacentes; la 
larva une con seda ambas estructuras, quedando parcial- 
mente oculta de la superficie. Las pupas se han encontrado 
en el verano. 

Importancia: Aunque se encuentra con regular abun- 
dancia en Coabuila y Nuevo Leon, se Ie eonsidera de menor 
importancia. 

Este p u p o  tfe palomillas relativamente pequefias contiene 
rnuchas -;species que se alimentan tle semillas cXe pinos y de 
otros hospetleros. IAas especies que se alimentan en coni- 
feras cctr-i algunas exeepciones, son de color cafe a gris con 
lustre n1et5liect y eon tonalidacles variadas. Las alas 
ai-iterirtres presentan bancfas caracteristieas con tonos mas 
piateaclos aurzque palictos. Las larvas son blancas, siendo 
dificili diferenciarias a nivel de especie; barrenan dentro de 
las senlillas y generalmente consumen varias de ellas antes 
cle col?~yletar su tlesarrolfo. 

Figura 59.-Larva de  Choristonez~ra sp. (grupo canlearza) ali- 
mentandose sobre un cono de Pse-rcdotszkga .fEahaz~lti. 

Figure 69.-Cho?istorzeura sp. (ea?-nearza group) larva feeding on 
Pseudotsuga flahaulti  cone. 

Description: The adults measure 20-25 mm in wingspan, 
forewings orange brown, with 2 wide bands of pale cream 
color which extend diagonally across the wing (Fig. 58). 
The hindwings are light gray brown. The larvae are ochre; 
the abdominal segments have 2 pairs of grayish-white dor- 
sal tubercles. The head is light brown (Fig. 59). 

Darnage: The larvae bore into developing cones, feeding 
from the exterior to gain entrance and then constructing a 
tunnel that  damages seeds and scales. Cones frequently 
are found with external damage. The larvae also feed on 
foliage. 

Life cycle and habits: Apparently there is 1 generation 
per year. Larvae are  found in spring and summer; they 
pupate in a cocoon made of silk and needles. This cocoon 
usually is situated between the cone surface and the adja- 
cent needles and twigs. The larva unites both structures 
with silk and remains partially concealecl under the silk; 
pupae are found in summer. 

Importance: Although this insect is of moderate abun- 
dance in Coahuila and Meuvo Leon, it is considered of 
minor importance as  a cone and seed insect. 

Genus Cydia-seedworrns 

This group of relatively small moths contains species that  
attack seeds of pines and other hosts. The conifer-feeding 
species, with few exceptions, vary from brown to gray 
brown with a metallic luster. The forewings have charac- 
teristic pale silvery banding. Larvae are white, rather non- 
descript caterpillars that  bore into seeds, usually consum- 
ing several before completing their ctevelopment. Larvae 
are difficult to distinguish a t  the species level. 



CLAVE PARA CYDIA SPP. 

Conos de Pinus. Conos de Picea. 

Alas anteriores con Alas anteriores con 4 o 5 

Alas anteriores casi Alas anteriores Alas anteriores con 4 bandas; 
negras, bandas gris cafe' oscuro. Hospederos: 
oscuro. Hospedero: Pinus engelmannii; 
Pinus ayacahuite var. P. michoacana var. cornuta. 

Cydia la tisigna , p. 93 
Cydia nigra , p. 95 

Alas anteriores con 5 
bandas plateadas. bandas bronceadas. bandas; cafe arnarillo 
Hospedero: Pinus Hospedero: Pinus jeffreyi. oscuro. Hospederos: 
michoacana. Cydia injectiva, p. 92 varios pinos blancos y 

Cydia montezuma, p. 94 



KEY TO CYDIA SPP. 

1 Host 

Cydia phyllisi, p. 94 

I 

Forewings with 
3 crossbands. 

Forewings with 4 
or 5 crossbands. 

Forewings nearly black; Forewings 
crossbands dark gray. dark brown 
Host: Pinus ayacahuite 
var. veitchii. 

I Cydia nigra, p. 95 

Forewings with 4 cross- 
bands; dark brown. 
Hosts: Pinus engelrnannii; 
P. michoacana var. 
cornuta. 

Cydia latisigna, p. 93 

Forewings dark brown; Forewings dark brown; Forewings with 5 cross- 
bands silver. Host: bands brown. Host: bands; dark yellowish 
Pinus michoacana. Pinus jeffreyi. brown. Hosts: various 

Cydia n. sp. A ,  p. 97 
Cydia montezuma, p. 94 

Cydia injectiva, p. 92 white and hard pines. 



Cydia injectiua (Heinrich) 
(Mapa 41) 

Descripciitn: Los adultos miden 16-20 rnm de expansion 
alar, son de color caf6 oscuro. Cada una de las alas 
anteriores cruzadas con 3 lineas de escamas broneeadas, 
alas posteriores caf6 claro (Fig. 60). 

Daiio: Las larvas se alimentan de sernillas de conos de 
segundo afio, haciendo galerias helicoidales, siguiendo la 
posici6n natural de las escamas (Fig. 61). Realizan tuneles 
en el eje de 10s conos, en donde pasan a1 estado de pupa. 

Ciclo de vida y habitos: Esta  especie no se habia 
reportado anteriomente en Mt5xico y aunque se desconoce 
la biologia en el area donde ella se encuentra, se supone 
que el ciclo de vida es  similar a1 que se presenta en 
California, E.U. E n  San Pedro Martir, Baja California 
Norte, se han encontrado larvas maduras y pupas durante 
el mes de septiembre; en el laboratorio las larvas pupan en 
octubre. Se reconoce que esta especie es la unica que pupa 

Cydia injeetiua (Heinrich) 
(Map 41)  

Host: Pinus jejfreyi. 

Description: Adult wingspan measures 16-20 mm; fore- 
wings dark brown -wsed by 3 bands of bronze scales; 
hindwings light brown (Fig. 60). 

Damage: Larvae feed on seeds as they make helical galler- 
ies follouiing the natural position of the second-year eone 
scales (Fig. 61). Pupation occurs in tunnels in the cone 
axis. 

Mapa 41. Distribueion de Cydia injectiva. 

Map 41. Distribution of Cydia injectiva. 

Figura 61.-Cono de Pinzis jeflreeyi fuertemente infestados con 
larvas de Cydia injectiua. 

Figure 61.---Piz~s .jeff?-eyi eone heavily infested with Cydia 
injectiua larvae. 

Figura 60.-Adulto de Cydia injectiva. 

Figure 60.-Cydia injectiva adult. 

Life cycle and habits: This species has only recently been 
reported in Mexico, and its biology in this area is unkno~in. 
Presumably the life cycle is similar to what occurs in 
California, USA. In San Pedro Martir, northern Baja 
California, mature larvae and pupae have been found dur- 
ing September; in the laboratory, pupation occurs in 
October. This is the only species that pupates in the fall. 
There is 1 generation per year. In California, adults emerge 
during February,  March, April, and May; the  larvae 
develop from May to September; pupae are found from 
September through spring. 



en el otoiio. Se presenta 1 generaci6n a1 abo. E n  Califor- 
nia 10s adu'ftos emergen durante febrero, marzo, abril y 
mayo, desarroll5ndose las larvas de mayo a septiembre, 
las pupas se encuentran a pal-tir de esta ultimo mes hasta 
la primavera siguiente. 

Importancia: En las Sierras de Juarez y San Pedro 
Martir de Baja California Norte, se han observado infesta- 
ciones severas por estos insectos, registrandose danos en 
80% de 10s conos, y 1-16 larvas por cono. Se considera que 
esta especie es ta plaga mas importante para las semillas 
de P. jeflreyi. 

Cydia latisigna Miller 
(Mapa 42) 

Hospederos: Pi??us e n g e l m a ~ n i i  y P. ?nichoaca?za var. 
cornuta. 

Description: Adulto 13-17 mm de expansi6n alar (Fig. 
62); cabeza de color crema, alas anteriores cafe amarillento 
muy oscuro, el tercio basal es ligeramente mas oscuro, con 
tonalidades gris plateado oscuro; 10s 2/3 distales con 4 
bandas transversales, del mismo color de la base. Ilel 
margen anterior al posterior, se extienden 4 bandas, las 2 
ubicadas en el tercio medio se unen en la parte anterior 
para formar una Y; entre las 2 bandas mas distales se 
encuentran 2 lineas incompletas que llegan a1 margen 
anterior; alas posteriores cafe grisaceo oscuro. 

Dano: Similar a los causados por otras especies de Cydin; 
faltan estudios adicionales. 

Ciclo de vida y habitos: E n  el insectario 10s adultos 
ernergieron ciesde enero hasta junio, observandose mayor 
numero de emergencias entre mayo y junio. E n  octubre se 
han encontrado larvas en 10s conos de segundo ano. Se 
desconocen otros aspectos de su biologia. 

Importance: Severe infestations occur in the Sierras de 
,Juarez and San Pedro Martir of northern Baja California 
where cone infestations of 80% with 1-16 larvae per cone 
have been recorded. This species is the most important 
pest of the seeds of P. jeffreyi. 

Cydia latisigna Miller 
(Map 42) 

Hosts: Pinus  engelmannii and P. ?niehoacana var. 
com?uta. 

Description: Adult wingspan 13-17 mm; head cream col- 
oreci (Fig. 62). Forewings very dark yellowish brown, the 
basal third somewhat darker, having shading of dark sil- 
very gray; the distal 213 having 4 transverse bands of the 
same color as the wing base. The 4 bands extend from 
anterior to posterior margin. The 2 located in the medial 
third unite in the anterior part to form a Y; between the 2 
more distal bands are 2 incomplete lines which extend from 
the anterior margin. The hindwings are dark gray brown. 

Darnage: The damage resembles that caused by other 
Cydia species; additional studies are needed. 

Life cycle and habits: In the insectary, adults emerge 
from January until June; emergence peaks between May 
and June. Larvae have been found in second-year cones in 
October. Other aspects of the species'biology are unknown. 

Importance: This species has been collected only in low 
numbers, and its importance is not known. 

Importancia: Esta especie se ha colectado en numeros 
bajos; se desconoce su verdactera importancia. 

Mapa 42. Distribueion de Cgdia latirigfza. 

Map 42. Distribution of Cydin lafisigl?~. 

Figura 62.-Aclultu de Cydin Eafisigna. 

Figure 62.-Cydia latis?grra adult. 



Cydia montezuma Miller 
(%lapa 43) 

Cgdia montepuma Miller 
(Map 33) 

Hospederos: Pinirs Izadlcegii, P. ?.fio?-itexz~ma,e, P. pselldo- 
strobus y P. n1d7.s. 

Descripeion: Expansicin alar de 10s adultos cie aproxi- 
rnadarnente 15 rnrn; las alas a~lteriores caf6 oscuro con 5-1 
bandas t r a n ~ ~ e r s a l e s  de color plateado (Fig. 63); huevecillo 
0.6-O.? rnrn, oval y blanyuecino. 

Dafio: E l  dafio a los conos de  Pin2a.s montexu??zae, el 
hospedero principal, comienza cuando 10s conos irrician su 
crecirniento, en su segundo ano. Gada larva se alirnenta y 
destruye 8-10 sernillas. Generalmente hay cle 4 a 5 larvas, 
con un rnaxirno cle 12, por cono infestado. 

Hosts: Pinus h a ~ f  xegi i ,  P.  mor~fezlicmae, P.  pseztdo- 
sfrohz~s,  and P.  m ~ d i s .  

Descriglirzn: Adult tvingspan about 15 mrn; the  dark- 
brown forex%-ings have 5-1 silver colored transtrerse bars 
(Fig. 63); oval ~vhitish egg 0.6-0.7 mm, 

Damage: Damage to cones of Pinus t ~ ~ o n t e x ~ c ~ ~ m e ,  the prin- 
cipal host, commences mvhen cones s tar t  grourth in their 
second year. Each larva feeds in and destroys 8-10 seeds. 
There are  usually 4 or 5 iartrae, with a maximum of 12, per 
infested cone. 

Mapa 43. Distribucion de Cgdin montex?c~??n. 

Map 43. Distribution of Cydia  rr7or?texzc>i.rn. 

Fig-ura 64.-Pupa de  Cydin  tilo.iriexitn7a en el eje cle un cono. 

Figure ii3.-Cyrilcr itio?lfex?c trto pupa in eone axis. 

Life eyele and habits: The adult deposits eggs on the 
eone scales from Mareh to May. Newly hatched larvae 
bore into the cone to the seeds, OM which they feed from 

Figura 63.-Aclulto de Cydia trlontex?r iiia. 

Figure 63.-Ggdia itlonlexzlrno adult. 

Ciclo de vida habitos: Los acXultos depositan hueveeilios 
sobre las escamas de 10s conos cle rnarzo a mayo. Cuando 
10s huevecillos incuban, cada larva joven barrena clelitro de 
los conos y Iocaliza una sernilla en la c ~ ~ a l  se alirnenta; con- 
tinua alimentandose de rnarzo a noviernbre, movi6ncfose 
de una sernilla a otra. De octubre a enero, las larvas 

March to Kot~ember, moving from one seecl to another. 
The larvae mature from October to January and bore into 
the cone axis. Before pupating, each larva bores an exit 
tunnel through a seed to the cone exterior for later escape 
as an adult, Pupae are present in the cone axis from Janu- 
ary  to April (Fig. 64). Adults emerge from March to May. 

Importance: This insect is an important pest, particu- 
larly in cones of P.  Itnt-fzr5egii. P .  r~~o??ferzcmae, and P. 
n ld i s .  



maduras barrenan dentro del eje del cono. Antes de  pupar, 
cada larva bar-rena un orificio de salicta, a trat-6s de  una 
semilla, hasta el exterior del cono, para permitir la emer- 
gencia posterior dei adulb. Las pupas estkn presentes en 
el eje del cono desde enero hasta abril (Fig 6.2). Los adultos 
emergen de  marzo a mayo. 

Importancia: E s t e  insecto e s  una plaga importante, 
particularmente en conos de P. ha?-dulegii, P. ?~ to~) tez - t~rnae  
y P. m d i s .  

Cydia nigra (Miller) 
(Mapa 44) 

Hospedero: Pinus ayacahui te  var. ueitchii. 

Mapa 43. Distribueion de Cydia  nigra. 

Map 44. Distribution of C y d i a  n i g m .  

Cydia nigra (Miller) 
(Map 34) 

Host: P i n u s  ayacafzuite var. veitchii. 

Figura 65.-Adulto de Cgdia ~ i i g r a .  

Figure 65.-Cydia rligr.0 adult. 

Descripcibn: Adultos de 20 rnm de expansi6n aiar; alas 
anteriores casi negras (Fig. 65); las escamas que las cubren 
son negras con el extrenm de color blancu; en la base del 
ala se encuentra una peyuena area cubierta eon escamas 
brillantes gris  mlxy oscur-o, existen adernas 3 bandas 
transversales de color g i s  oscuro y br+llante, con margenes 
negros y ctelgados; alas posteriores p i s  oscuro; ias larvas 
son blancas y delgadas (Fig. 66). 

Daiio: Las larvas consumen pocas sernillas de su hospecler-o 
por el gran tamallo de 6stas; hacen una galeria parcial- 
mente helicoidal para cumunicarse con ias semillas; puecien 
pupar en el interior de ias semilias, o bieti en el eje tiel 
cono, pero entonces lo hacell mtly eerca de las eernillas. 

Ciclo de vida y hBbitots: Ye presents 1 gelieracion par 
aiio; 10s adultos emergen entre marzo y abril, oviposital-i 
sobre las escamas de 10s conos cle segundo afict; las larvas 
maduran en agosto o septiembre y entran al cije clel cono 
para hacer su chrnara de pupacibn; en rnarzu y abrii es 
frecuente encontrar pupas. 

Importancia: Esta  especie es poco importancia. 

Figura 66.-Larva de Cydia  nigra alimentandose en semillas de 
Pirr 14s n yacah uite var. ceitchii. 

Figure 66.-Larva of C y d i a  zzigra feeding in seeds of Pir~us 
aycccnh?i rfe var. ceitch ii. 

Description: Adult wingspan 20 mm; forewings nearly 
black (Fig. 65). The scales are  black with white tips; in the 
wing base is a small area covered with very dark, shiny 
g a y  scales; there are also 3 dark, shiny gray transverse 
bands with narrow black margins; hindwings dark gray. 
The larvae are  white and slender (Fig. 66). 

Damage: The larvae consume few host seeds because the 
seeds are large. The larvae rnake a partially spiral gallery 
to the seecls ancl pupate in a cell in a seed or in the cone 
axis very near the seed. 

Life cycle and habits: There is 1 generation per year. 
The adults emerge in nilarch and April and oviposit on 
second-year cone scales. The larvae mature in August or 
September, enter the cone axis to make their pupal cells, 
and form pupae in March and April. 

Importance: This species is of little importance. 



Cydia phyllisi Miller 
(Mapa 45) 

Cydia ph yllisi Miller 
(Map 45) 

Iiospedero: Picea ehihua hunl-za. 

Descripcicin: Los adultos son palomillas pequefias 10-12 
mm de expansirjn alar (Fig, 67); la cabeza y el cuerpo son 
p i s  cafesoso muy oscuro; las alas anteriores presentan el 
tercio basal de color gris, un poco mas oscuro que el resto 
del ala, con escamas poco brillantes; 10s 213 ciistales con 
areas transversales de color gris plateado y otras caf4 
oscuro que se van alternando; en las areas plateadas se 
encuentran algunas lineas transversales incompletas de 
color caf6 oscuro, que alcanzan el borde anterior del ala; 
las alas posteriores son caf6 grisaceo muy oscuro. Las 
larvas son blancas y delgadas. 

Mapa 45. Distribution de Cydia  phy llisi. 

Map 45. Distribution of Cyd ia  phyllisi. 

Host: Picea cfiifiuah ilalta. 

Description: The adults are moths with a wingspan of 
10-12 mrn (Fig. 61). The head and body are very dark 
brownish gray, the basal third of the f o r e ~ n g s  is dark 
gray, slightly darker than the rest of the wing, with slightly 
shiny scales; the distal 253 of the wing has transverse zones 
of silvery gray alternating with dark brown. In the silvery 
zones, some incomplete dark brown lines occur in the ante- 
rior wing margin; the hindkvings are very dark gray brown* 
The larvae are white and slender. 

Fipra  67.-Adulto de Cydia  phyilisi. 

Figure 67.-Cgy-din phyltzsz adult. 

Dano: Las larvas se alirnentan en las sernillas de 10s conos 
en la misrna forma que otras especies de Cydia, tarnbikn 
hacen sus galerias para pupar en el eje ctel eono (Fig. 68). 

Ciclo de vida y habitos: LOP adultos emergen durante 
10s meses de abril y mayo, cuando 10s eonos inieian su 
cfesarrollo, y ovipositan sobre las escamas; las larvas se 
alirnentan de las semillas; para el rnes de octubre todas las 
larvas estan en el interior del eje del cono. Las pupas se 
presentan en abril. 

Figura 68.-Larvas de Cydia phyllisi en el eje cfel eono de Pleeti. 
cfiihziat~zcct?za. 

Figure 68.-Larvae of Cgdza p h y i l ~ s ~  in cone axis of Picelr 
chihz~alt tiui~n. 

Darnage: The larvae feed in seeds in a similar maltner to 
other Cydin species, and make galleries in the cone axis 
for pupating (Fig. 68). 

Life cycle and habits: The adults emerge in April and 
May, when cone development starts, ovipositing on the 
scales. The larvae feed upon seeds; by October the larvae 
are all in the cone axis. They pupate in April, 



Importancia: Picea chihuahuana es  una especie que est5 
en areas muy reducidas de Chihuahua y Durango; actual- 
mente no tiene importancia comercial; sin embargo, por 
ser  una especie relicto y ornamental, puede s e r  n~Bs  
utilizada en el futuro. E n  10s conos se  hall encontrado 
infestaciones severas por esta especie de Cydia, estimBn- 
dose mortalidades de semilla superiores al 95%, principal- 
mente en el Estado de  Chihuahua. Se considera que esta 
plaga lirnita que se establezca la regeneraci6n natural de 
su hospedero. 

Cydia n. sp. A * 
(Mapa 46) 

Hospedero: Pirr us ncichoacctl~a. 

Descripcion: Adultos de 20 mm de expansi6n alar (Fig. 
69) cuerpo de 8.5 mm de longitud; las alas anteriores son de 
color cafe oscuro presentando 2 bandas de color plateado 
en la region discali y otra mas cercana al borde cXel ala que 
puede estar  incompleta, vikndose entonces como 2 man- 
chas. Estos adultos se parecen a Cydia ingens (Heinrieh) 
del sureste de Estados Unidos. 

Daiio: Las larvas se alimentan cXe sernillas, hacienclo un 
tunel helicoidal; a1 madurar hacen una galeria en el eje 
del cono. 

Ciclo de vida y habitos: Se presenta 1 generation por 
ano; 10s adultos emergen de los conos desde principios de 
marzo hasta finales de abril; las larvas estan presentes de 
mayo a noviembre; no se han registrado larvas en ciiapausa. 

Importancia: Se han observado infestaciol-nes cle ligeras a 
medianas. 

Importance: Picea chihzr;aliuana occurs in very small 
areas of Chihuahua and Durango, and has no commercial 
importance. Nevertheless, because it is a refic species and 
an ornamental, it could assume more importance in the 
future. On this host, severe infestation of cones by this 
species of Cydin have been encountered. Seed mo~%ality is 
estimated a t  95%, mainly in the State of Chihuahua. This 
pest is thought to limit the establishment of natural regen- 
eration of the host. 

Cydia n. sp. A * 
(Map 46) 

Host: Pirizls ~fiichciaca na. 

Description: Adult u~ingspan 20 mm (Fig. 691, body length 
approximately 8.5 mrn; forewings dark brown with 2 silver 
bands in the diseal area and another nearer the wing border, 
which may be incomplete, appearing as  2 blotches. The 
adults are similar to Cydia ingens (Heinrich) of the south- 
eastern United States. 

Damage: The larvae feed from seed to seed, making a 
helical tunnel. Near maturity they make a gallery in the 
cone axis. 

Life eyele and habits: There is 1 generation per year; 
adults emerge from cones from early March until the end 
of April. The larvae are present from May to November; 
larval diapause has not been observed. 

Importance: Light to  medium infestations have been 
observed. 

Flgura 69.-Xcfulro tie C y d m  n. sp. A. 

Figure 69.-Gycl?cx n. sp. A aciult. 

Mapa 46. Distribution de Cydia n. sp. A. 

Map 46. Distribution of Cydia n. sp. A. 

" Fuente: 1)el Klo Mora Source: lie1 KIU Mora 



GPnero Eucosma Genus Eucosmu+oneborers 

Este  gtitnero e s  bien conocido como un grupo de  ba- 
rrenadores de conos. Eos adultos son palomillas de tamafio 

s o motea- pequefio, con patrones de coloration con banda: 
dos. Las larvas tienen la sutura epicraneal en forma de V y 
microespinas sobre la superficie del cuerpo. Las pupas 
tambien presentan lineas o b ~ ~ i a s  de espinas. 

Eucosma bobana Kearfott 
(Mapa 471 

Hospederos: Piitus celn hroides y P.  pi~tcearza. 

Descripcicln: Adultos 20-25 mm de expansiitn alar (Fig. 
70); las alas anteriores con un fondo cafe?, sobre el se 
observan manchas mas o men,m cuadrangulares de color 
cafe claro, bordeadas por una banda delgada de color blanco 
grisaceo; alas posteriores gris claro; larvas 10-15 mrn de 
longitud, cte color crema palido. 

This genus is well known as  a cone-boring group. Adults 
are variously patterned barred or checkered moths of small 
size; larvae have V-shaped epicranial sutures on the head 
and microspities on the body surface. Pupae have pro- 
nounced mws of spines. 

Eucosma bobana Kearfott 
(Map 47) 

Hosts: Pillus cc)nhroides and P.  pi?rceantn. 

Description: The wingspan is 20-25 mrn (Fig. 70); the fore- 
wings have more or Less quadrangular patches of light 
brown bordered by a narrow band of grayish white on a 
brown background; hindwings light g a y .  Pale crearn- 
colored larvae are  10-15 rnm long. 

Mapa 47. Distribucihn de Ethcosma bohctna. 

M a p  47. Distribution of Elucosrtra hobat?cr. 

Figura 71.-Cono de Pi?ri~s c.erirhro?dei: ataeacio por larva* rle 
Elrctjsrria hribuita. 

Figul-e 71.-Piirrcs crtn hrcttrles cone atlaclieti by F;icc.o.srrta hoiiirritc. 

Damage: The larvae bore the interior of second-year cones, 
consunling scales anti seeds, ar-ici leaving surface accumula- 
tions of exeremer~t and silk (Fig. 71). AttackecX cones turn  
brown, remaining smaller than the normal cones. 

Figura 70.-AtluIttt tie E?~cosr)irx holia?ra. 

Figure 7 O . - f i ~ , r ~ ~ t i l l l  hiihn?trc a(Xu1t. 

Dano: Las larvas barrenan el interior cle 10s conos de 
seguntlo ano, consumiendo escarnas y semillas; en la 
superficie se observan acumulaciones de excrementos y 
seda (Fig. 71); tlespues del ataque 10s conos cambian a un 
color cafk, quedanclo ligeramente mas pequefios que 10s 
no ataeaclos. 

Life cycle and habits: Although the l i fe  cycle is not pre- 
cisely known, it can be summarized as foIIows: The adults 
oviposit in April anti May on cones which are resuming 
growth. The larval period extends f om April to June, and 
pupation occurs in the cones from May to July. Some of the 
pupae transform to adults, which emerge from late June 
until early October; the remaining pupae enter diapause, 
and adults emerge up to April of the  following year. Adults 
that emerge a t  the begnning of summer oviposit, produc- 



Ciclo rie vida y hhbitos: El cielo cXe vida no se conoce 
con precisibn; sin embargo, puede resumirse de la siguiente 
manera: Los adultos otripositan en abril y rnayo en conos 
que se encuentran en crecimiento: las larvas se desarrollan 
desde abril hasta junio, pasando al estado de pupa en el 
intel-ior de los eonos desde mayo hasta julio. Una pal-te de 
la poblaci6n de pupas madura, emergiendo los adultos 
desde finales de junio h a s h  principios de octubre; el resto 
permaneee en  diapausa, emer~enciio los adultos hasta abril 
del sig~iente a h .  Los adultos que emergen a prineipios 
del t-erano son eapaces de ovipositar, dando lugar a una 
segunda generaeicin, cuyas larvas rnadurall en septiernbre, 
pupando en el interior de 10s eonos e inliernando en ellos; 
10s adultos emergen hasta abril del ano siguiente. E n  
condieiones de laboratorio han ernergido algzlnos adultos 
en el mes de octubre; sin embargo, se considera que estas 
emergencias se presentan a consecuencia de las eondiciones 
de cria. 

Importancia: E n  10s Estados de Nuevo Leon, Coahuila, 
Chihuahua, Zacateeas y Durango, se  han reportado infest- 
aciones de importancia mediana. E n  10s Estados de Puebla 
e Hidalgo las infestaciones son ligeras; sin embargo, se ha 
observado que el tamano de las poblaciones varia con la 
loealidad y el tiernpo, por lo que debe considerarse en la 
planeacion de  las medidas de  control de plagas de conos y 
sernillas del pihon. 

Figura 72.-Adult0 de E ~rcos ti7n ponderosn. 

Figure 'i-Z.-E~rcos~i~er po?idemscr adult. 

Eucosma ponderosa Powell 
(Mapa 38) (Fig. 72) 

Nospederos: Pl'ijvs *jeifi"i.eyi -y P. pci~idercisn. 

Cornentario: Esta espeeie 110 se ha registrado en M6xico: 
sin en~bargo, FUS hospederos se encuentvan en el pais. P. 
+leffreyi en Baja Cal i for~~ia  Xorte y P. ir~+xok?iea, una 
espeeie muqT reiacionada a P. ponderoscr, en Chihuahua y 
Durango. 

ing a second generation. Larvae of this generation mature 
in September, pupating in the interior of the cones where 
they ot~erwinter. The adults emerge up to April the follow- 
ing year. In the laboratory, some adults have emerged in 
October but this is considered a consequence of rearing 
conditions. 

Importance: In the States of Kuevo Leon, Coahuila, 
Chihuahua, Zacateeas, ant1 Durango, infestations of moder- 
ate severity have been reported. In the States of Puebla 
and Hidalgo, infestations are light and population size var- 
ies with locality and time. The insect should be included in 
plans for control of pests of cones and seeds of pinyon. 

Mapa -18. Distribucicin supuesta de Errrosiiicr poricieroxn. 

M a p  38. Expected distribution of Errcosrttn pii~rderosn. 

Eucosmn ponderosa Powe11 
(Map 48) r Fig, 72) 

Hosts: Pittt(s .jeff'~-eyi and P. potrclel-osn. 

Comments: Although its hosts are present, this species 
has not been recorded in Mexico. P. jeffi-eyi occurs in north- 
ern Baja California, and P. atr'.zorriccr, a species closely 
related to P. poiiderosa, oeeurs in Chihuahua ancX Durango. 



Eucosma n. sp. A 
(Mapa 49) 

Hospederos: Pirzus montexzcmae y P. mkdis. Hosts: Piplus nto-i-ltexzcil;.ae and P.  m d i s .  

Description: Adultos no conocidos. Larva madura 20-30 Description: Adult unknown. Mature i a r ~ a  20-30 mrn long, 
mrn de longitud, de color rosa phlido, la superficie del pale rose colored; the surface of the body covered by 
cuerpo cubierta por rnicroespinas visibles con lente de microspines visible with a hand lens. Head, thoracic, and 
aurnento. Cabeza y escudos protorricico y anal de color anal shields brown. 
cafi?. 

Fiffura 73.-Larva de Eucoamcr n. sp. A, alimenthndose en un 
cono de Pinus midis. 

Figure 73.-Larva of E[teosn?a n. sp. A, feeding in Pinus ncdis 
cone. 

Mapa 49. Distribution cie Elceosinu ri. sp. A. 

Map 49. Distribution of E/~cossrtcc n. sp. A. 



Daiio: Los conos que inician su crecimiento en el segundo 
aiio de vida son infestados por las larvas, que barrenan el 
interior, haciendo una galeria helicoidal que alcanza las 
semillas (Fig. '73); a l p n a s  veces tambi4n barrenan por el 
eje del cono y si 10s conos son pequenos, entonces consumen 
todo el interior haciendo una galeria ancha. E n  cualquier 
caso el exeremento es fino y es compactado por la larva, 
rellenando parte de  la galeria. E n  la superficie de la parte 
media del cono se observa una acumulacion de excrementos 
mezclados con seda y un poco de  resina. Es te  grurno cubre 
un orificio oval de 3 mm de ancho (Fig. 74). Cuando las 
larvas estan maduras 10s conos infestados canlbian cte color 
verde a caf4 verdoso. Algunas veces la larva s6lo mata la 
parte media distal de 10s conos, Ilegando a desarrollarse 
parcialmente las escamas y semillas de la parte no atacada. 

Ciclo de vida y habitos: Se presenta 1 peneraelon por 
ano. Las larvas pequefias se observa~l clescle principios 
del mes de marzo, las larvas rnaduras salen de  lo- b C O ~ O S  a 
principios del rnes de junio, dejandose caer al suelo para 
enterrarse a varios crn de profunclidad, para pupar en una 
celda con secla y tierra. Se  supone que los adultos enlergen 
a1 final del itlvierno, para ovipositar en los conos que inicial~ 
su crecimiei~to. 

F i p r a  74.-Conos de P i ~ u s  rzrdis atacados por larvas de 
Eucosma n. sp. A. E n  el cle la izquierda se notan f aeturas sobre 
la superficie cfel cono. 

Figure 74.-Cones of P i n l ~ s  r?~dz.s attacked by larvae of E?ceoslr?a 
n. sp. A. Note multiple breakthroughs on eone surface (left). 

Damage: The cones beginning their  second year a re  
infested by the larvae, which bore the interior, making a 
spiral gallery to the seeds (Fig. '73). Sometimes, however, 
they bore a brood gallery in the cone axis and consume the 
whole interior of small cones. The larvae produce fine frass 
and compact it,  partly refilling the gallery. At the middle 
part of the eone, frass mixed with silk and a little resin 
accumulates on the surface, covering an oval orifice about 
3 rnm wick (Fig. 74). When the larvae are mature, "the 
infestect cones change from green to ~ e e n i s h  brown. Some- 
times only the distal half of the eone is killed, alloiving 
partial development of the scales and seeds sf the unat- 
tacked portion. 

Life cycle and habits: This insect has 1 generation per 
year. Small larvae appear in early March, They n ~ a t u r e  
ancf Ieave the cones a t  the beginning of June, dropping to 
the strill and entering to a depth of several em: they corx- 
struct a cell of silk and earth, pupate, and enter dispause. 
The adults are  thought to emerge a t  the end of winter and 
oviposit on the cones, which are  starting to grow. Importancia: Esta especie tiene regular importaticia. E n  

10s Estados rle Mexico y Tlaxcala se  han registrado Importance: This species is of moderate importance. In 
infestaciones hasta en un 20% de 10s conos de  5rboles the States of 3Iexico ancl Tlaxcala, infestations of up to 
individuales. 20% of the cones of individual trees have been recorded. 



THYSANOPTERA 

Los Thysanoptera son insectos pequefios con cuerpos 
eiongados y fusifo~mes, con atas delgadas provistas de pelos, 
partees bucales modificadas para raspar y chupar. Los 
inmaduros se pareceti a Ios adultos, pero el ljltimo instar 
ninhi puede ser inactivo y de esta manera ser comparable 
a una pupa. 

31uchos de los trips son fitofagos, atacanclo ftores, hojas, 
fl-t-utos, ramillas y yemas. Destruyen las cklulas de las 
plantas, Por su alimentacibn, algunas especies son vectores 
de enfermedactes de las plantas. Leptothrips sp. es el unico 
que afecta La producci6n de sernillas de las coniferas 
mexicanas. 

F'amilia Phlaeothripidae 

Los adultos micfen 3 rnrn o menos de longituci, aunque son 
mas pandes  y robustos que otros miembros de las fami- 
llas de trips (Fig. $5). El adulto se caracteriza por poseer 
un segments terminal tubular y por tener vestigios de una 
vena longtirdinal en las alas anteriores. Son rie rnovimientos 
lentcis y varian gandemente en habitos, desde fitofagos 
hasta depredadores. 

Lepdodhrips sp. se encuentra sobre Pinus -i-~dis en la 
eercania de la Gd. cle Mexico (Mapa 50). Los conillos, de 
cerca de 125 mm de tongitud, son dafiados por las formas 
maduras e inmaduras del insecto. La alimentacihn causa la 
exudaeion de resina del conillo, que muere y cae del iirbol 
(Fig. 76). Se eonoce poco acerca de la vida y de otros detalles 
cie la biologia. Los adultos se encuentran en septiembre jr 
octubre. Et insecto pbxede destruir un nljn~ero sipificativo 
rle conillos eri 5rboles individuales. 

The Thysanoptera are minute insects with elongate fusi- 
form bodies, narrotv fx5nged wings, and mouthparts modi- 
fied for scraping and sucking. Immature stages resemble 
the adults except for the lack of wings. The last nymphal 
stage may be inactive and thus resemble a pupa. 

Many thrips destroy plant flowers, leaves, fruit, twigs, 
and buds and some species are vectors of plant diseases, 
Only one, Leptnthkps sp., is known to affect seed produc- 
tion of a Mexican conifer. 

Family Phlaeothripidae 

Although these adults are usually no more than 3 mrn long. 
they are larger and sturdier than those of other thrips 
families (Fig. '75). The adult is characterized by a tubular 
terminal body segment and a single trace of a longitudinal 
vein in the forewing. These thrips are comparatively slow- 
moving and their habits vary greatly from feeding on plants 
to predation. 

Aeptothrips sp. is found on Pinus r*z~dis in the vicinity of 
Mexico City (Map 50). Conelets, about 18 rnm long, are 
damaged by both immature and mature stages of the insect. 
Feeding causes resin to exude from the conelet; later the 
conelet dies and drops from the tree (Fig. 76). Little is 
known about the life cycle, but adults occur during Septem- 
ber and October. The insect may destroy significant num- 
bers of conelets on individual trees. 

ilkpa 50, nistribucion cle L ~ p f o l h ~ r p ~ i .  sp. 

>Zap 513. Distribution uf Lepfotl7rrps sp. 

Figura 'i(i.--Conillos de pino daiiacfos por trips. iEjempIo del 
sureste de Estados Uniclos.) 

Figure '76.-Pine conelets damaged by thrips. (Example from the 
southcbastern Uriitecl States.) 

Figura 75.-Aciulto cle Thysanoptera. 

Figure 75.-Aclult Thysanoptera. 



Lista de Hospederos/Host ~ i s t '  
Ahies coiietiiot- i60r.d. & Glencl.) 1,incfl. 
A. i*eligiriso Schl. & Cham. 
Gitpres,~irs bert tliaiii i i  var. hetriftcr i l l  i i  (Klotzsch) Xasters 
C. heijtlicrtrrii var. iiirdleyi (Iilotzsch) Xasters 
Jicii ipertcs d e j ~ p e a n n  Steuct . 
Picecl cfr illlccllt rca t ,cl &Iartinez 
Pirt tcs a-i-iotr icn Engelm. j; = P .  poliderosa var. a~-i-lxo~l?ccr 

(Englen?.] Shawl 
Y .  uyacull ttifr Ebrenb. 
P.  ayacah?~itc~ Tar. hrachypferu Sbaw [ = P.  s!rob(f~ir'tklc~ 

Engeln~. 1 
P. a yacatt ?cite var. ~teitcllii Shacv 
P. ea;.ibt-rea Morelet var. ho ttd?ct*e~?s is Barrett & Golfari 
P. ceitzhroides Zucc. 
P.  cemb?-oides var. reupiota Little 
P. chiapensis (Martinez) Andresen [=  P. strobzcs var. 

ch i a f~ens i s  Martinez] 
P.  chihuahz~auza Engelrn. [== P.  leiophylla var. chihua- 

huana (Engelm.) Shawl 
P. coopet+ C. E. Blanco 
Y. discolor Bailey & Hawksworth 
P. dolcy lasiann Martinez 
P.  durn ngetzsis Martinez 
P.  engelmatttlii Carr. 
P. greggii Engelm. 
P ,  harfweyii Lindl. 
P.  jeJ7~eyi Grev. & Balf. 
P. la?nbertiat?a Dougl. 
P.  lawsonii Roezl 
P.  leiophylla Sehiecie & Deppe 
P ,  luunholtzii Robins. & Fern. 
P . ~i/axitrzal-ti tzexii Rzedowski 
P. ma.ciminoi H. E .  Moore [== P. tenuiJblia Benth.] 
P ,  u;rzielzoaca tza Martinez 
P.  nz icfioaea var. c o r ~ u  ta Martinez 
P. ;rnonophyt"tcs. Torr. & F'rern. 
P.  r n o ~ t e x u ~ ~ l n e  Lamb. 
P. oocatpa Schiede 
P.  pat?cla Schiede & Deppe 
P. pijzcea?hn Gord. 
P. pottderosa Dougl. ex Laws. 
P. psezcdostrobtts Lindl. 
P.  radicrfa D. Don 
P.  ~*t~d.is End1. [ -  P.  fia?$zcieg.ii Lindl,, (err parte, se@n 

Little)] 
P.  trroeote Schiede & Deppe 
Pse?~dotsuga JlaZlaulti Ftous [ = P. menxiesii (Mirb.) 

Franeo] 
P ,  tncrerolepis Flous [ = P ,  r~enxies i i  iIC1irb.) Franco] 

"0:: nombres clentificub estan Iiatados de acuerdo al uso actual en Mexico, las 
notcielones indlcan las diferenclas con eI uso actual en Estados tlnldos 
"~c~entlfic names are  listed in accordance .rx~th current Mex~can usage, nota- 
tions lndlcate differences in current United States usage. 



fbrote: dlrecimiel?to recierate de kina yema que originarri. 
una rama. 

Celda discal: Celcia o celdas medianamente prominentes. 
en la par-te rneciia del ala de a l p n o s  orctenes de insecdos. 

4 

Conilfo: Los estrobilos femeninos cle: (a) Pinos durante el 
primer ado de rlesarroilo sigrrietlte a la polinizaeitin, y ib) 
estados iniciales ciel desamollo (113 10s conos en ulia sola 
estaci6n de crecimiento. 

Ccrno: fios estrobilos femeninos de 10s pinos durante la 
sepntla etapa de clesarrollo o en la mayoria cle Iias coni- 
feras churante la 6ltima etapa de (lesarollo. Tambien se 
refiere a los eonos de seguncfo ado en los pinos. 

Cones de  printer aco: Ver conillo. 

Gonos de segundo afio: Ver conos. 

Cremastes: Una estructura abdominal terminal de las 
pupas de lepidbpteros, f~*ecuentemel~te cnrno base cfe un 
q u p o  cfe espinas encouvadas, 

Declive: Termination truneada o excavada de 10s klitros 
cle ciertos esearabajos. 

Bliapausa: Una condici6li de la suspensiiin o reduccicin 
dei desarrollo durante el ciclo cle evicla cle un insecto. 

Eje: Ir'arte central de un cono, como varilla sobre la cual se 
fijan ias eseamas y hr&cteas. 

Elitros: Las alas anteriores quitinosas o coriaeeas de los 
escarahajos (Coleoptera). 

Escamas: Las estructuras de un cono debajo de  10s cuales 
las sernillas estan sujetas. Tambien ciertos insttctos cIel 
orden Hornoptera. E n  morfologia, setas aplanadas espe- 
cializadas que sola caracteristicas de las alas de los Lepi- 
dopeera. 

Escudo protoraeieo: Placa en la parte dorsal tiel prot6- 
rax dde las larvas. 

Esarutelurn: E n  Hemiptera. la placa triangular media- 
dorsal, en Ia parte media clel torax entre las alas anteriores. 

EspBtula: Area oseurai y dura ioeaiizada ventraimente en 
la superficie easi al final de la region anterior en ciertas 
larvas de Diptera. 

Espinas anales: Espinas en la parte posterior de las pupas 
de varies Lepidoptera, frecuentemente usadas eomo medio 
para fijarse a un sustrato: tambien un par de procesos 
terminaIes curvados prominentes de  ciertas larvas de  
mOSC8S. 

Estado (de un insecto): Una difereneiacidn mayor de la 
f o m a  de un inseeto en e1 curso de su desarrollo (p.e. huevo, 
larva). 

Exeremento: t o s  desechos solittos de un insecto, parti- 
eularmente de larvas. 

Exuvia: Piel riesheehacla dux-ante la rnucla en lare~as, pupas 
o ninfas. 

Fuste: Ver troneo. 

Ganchos: Estr-ucturas como garfios o ganchos a1 final cle 
las propatas abcfomi~lales en larvas cie Lepidoptera, 

Giba: Una Area eselerosacia prominente de la p a r k  medio- 
dorsal anterior clel ultimo s e p e n t o  abdominal en las pupas 
cie Di'o~*yct?-icr spp. 

HaIterio: En rnoscas, el ala posterior modificada, el cual 
es un organo cfe equilibrio como timon. 

Hemklitro: Ala anterior de Hempitera, la parte anterior 
endurecida y la parte terminal membranosa. 

Hipertrofia: Elongaci6n anormal o crecimiento excesivo. 

Instar: La forrna cXe un insecto inmarluro entre dos mudas. 
Tambibn referido corno estactio. 

Interestrial: Areas longitudinales lisas entre lineas gra- 
badas. Interespacios entre lineas grabadas (estrias), como 
en el cleclive elitral de Co~zoph thor?~~ .  

Maneha diseal: Una mancha caracteristica de escamas 
cle color claro cerca ciel margen frontal de  la parte distal del 
ala anterior de Dioryetria spp. 

Mieroespina: Diminutas espinas sobre el integumento 
como en ciertas larvas de Lepidoptera. 

Kinfa: Estado inmaduro, se llega a adulto sin un estado 
pupal, las ninfas por lo general son similares en forrna a 10s 
adultos. 

Opkrculo: Marea superficial en huevecillos del orificio cie 
emergencia de ninfas en Hemiptera. 

Pedljnculo: El  pedunculo o union del cono a la rarna. 

Plaea  anal: E n  larvas con forma de gusano, la parte supe- 
rior del ultimo segmento ciel cuerpo, en apariencia corno 
plancba. 

Preimago: Insectos con la forrna de actulto cornpleta, sus 
organos sexuales inmaduros. 

Puntos  apodemales: Pequeiias areas del integumento 
usualmente eomo placa hundidas, obvias en ciertas larvas 
ilepidoptera) porque difieren en textura y con frecuencia 
en color de las areas adyacentes y del patron de  forma 
caractexdstica del euerpo. Ellos son aetualmente indicadores 
superfieiales de puntos internos donde 10s musculos se  
adhieren. 



Pupa: Estaclo de reposo o trat~sformacirtn cle inseetos eon 
metamorhsis completa. 

Sutura epicraneal: Una s u t ~ l r a  ciiorsal en forn~a de V o de 
V inverticia en La cabeza c3e UM insecto. 

Bupario: Cubierh pupal rle algulios Diptera corzstituicia 
por la piel endurecicia de La larva. 

Rama: t'na tii\visiun clel eje principal cie una planta. En 
conlferas usualrnente insertatlab radiaimel~te en ei eje o 
tronco. 

Resina: Ul1 fluidu ~-4sciis0 c ~ n s t i t u ~ ~ l i )  prfntlpa1mente tie 
acidos y terpenos, proclucir3o par' eeiuias es~~eeia i iza~ias  rie 
las conrfel-as. 

Glossary 
Anal hooks: Spines at the rear end of the  pupa of various 
Lepicioptera, frequently used as a means of attachment of a 
pupa to substrate material; also prominent, paired, curved, 
terminal processes of certain fly larvae. 

Anal shield: In caterpillars, the upper part of the last 
body segment, platelike in appearance. 

Apoderrral pits iTonofibrillary platelets): Small, ilsually 
sunken platelike areas of the in tepment ,  ob.crious in cer- 
tain caterpillars because they differ in texture and often 
color from the adjoining areas and form characteristic pat- 
terns on the bocly. They are actually surface indicators of 
internal points of muscle attachn1en-i;. 

h i s  (of eol~e): The central rodlike core of a cone to  which 
seales and bracts are attached.. 

Branch: A division of, or from. t he  main axis of a plant. In 
conifers, branches usually radiate out from the axis or 
trunk. 

Bud: An undeveloped shoot, often dormant and in vari- 
able states of tiifferentdation. 

Cone: The female strobilus of pines during the second sea- 
son of det-eloiirner-it or o f  most conifers during the single 
season of development. Also referred to  as second-year 
cone of pines, 

Conelet: The female strobilus of: (a) pines during the first 
season of cfe~;elopment following pollination, and ib) early 
stages of cone development of conifers in which cones 
develop in one season. Also I-eferred to as first-year cone 
sf pines, 

Cone stalk: The peduncie, or attachment of the cone to 
the branch. 

Tibia: E1 cuarto s e s ~ e n t o  pl-imario cle la pata cfe un insecto. 

Tronco: El eje principal tie rrn grhol. 

Tubkrculo: Una elel-aciomi yfo protuberancia enclurecicia 
conno verruga de la pared tiel euerpo tie un insecto, usiaal- 
n~ertte C T ~  I o n ~ a s  setas. 

Tumor: Una hinehazun por crecimiento escesivo rte tejido 
vegetal en repuesea a aiin~entacion pur- it~sectos, enferrne- 
c1atlcl.s u ntro estlrntrlo. 

Yema: Ln brottr sin rtesarroliar., con f~*eca;lc-il~cia en latencia 
y erl estaarlo variable iie difex-em~ciaciori. 

Crochets: Termirzal hc~oklilie structures of  larval proleg of 
1,epicboptera. 

Declivity: Trun~cated or sconpecl-out termination of the eiy- 
t ra  of certain beetles, 

Uiapause: A condition of a1-rest6.d development during the 
life cycle of an insect. 

Diseal cell: A prominer~t medial cell, or  cells, of  the median 
area of the wing of various insects. 

I3iseal spot:: A pale characteristic patch of scales near the 
front mar&n of the distal par? of the %rewing of Dici~:yttr%a 
spp. 

Elydra: The leathery or  chitinous forewir1g.s of beetles. 

Epieranial suture: An inverted V- or V-shaped dorsal 
suture of the bead of an insect. 

Exuviae: The skins of larvae, pupae, 01- nynaphs east off in 
molting. 

First-year cone (coneiel): See conelet. 

Frass: The aolicl excrement of an insect, pa~-"ticularly of 
larvae, 

Gall: An area  of excessive growth of plant tissue in 
response to insert feeding, disease, or other stimtrlus. 

Gibba: A prominent, raised, selerotlzed area of the ante- 
rior middorsal part of the last abdominal segment of the 
pupa of Dioryc-t7-in spp. 

Haltere: In flies, the modified seeonci wing, which is 8 

rodlike balaraetrzg organ. 



Hemelytra: The forewing of Hemiptera, the anterior part 
being leathery, the terminal part membranous. 

Hypertrophy: Abnormal enlargement or  excessive 
development. 

Instar: The form of an immature insect between molts. 
Also referred to as stage. 

Interstriae: Longitudinal areas interspersed between 
grooved lines (striae) as of the declivity of elytra of 
Cunophthor7~s beetles. 

Microspines: Minute pointed outgrowths of the integu- 
ment as in certain larvae of Lepidoptera. 

Nymph: The immature feeding stage of insects that de- 
velop to the adult without a pupal stage. Nymphs are usu- 
ally similar in form to the adult. 

Operculum: A lid or cap of an egg 

Peduncle: The stalk, in context of a cone (see cone stalk). 

Preimago: Insects of adult form with immature sexual 
organs. 

Prothoracic shield: The platelike upper part of the pro- 
thorax of larvae. 

Pupa: Resting or transformation stage of insects having 
complete metamorphosis. 

Resin: A viscous fluid consisting mainly of terpenes and 
acids, produced by specializeci cells of conifers. 

Scale: The structures of a eone upon which the seeds are 
borne. Also certain members of the insect order Homoptera 
and, in morpholog;t;, the specialized flattened setae charac- 
teristic of wings of Lepidoptera. 

Scutellum: In Herniptera, the triangular middorsal plate 
of the midthorax between the forewings. 

Second-year cone: See cone. 

Seta: Movable hairlike structure on various insect body 
parts. 

Shoot: The current new growth of a branch tip. 

Spatula: A hard, darkened area near the front end of the 
lower surface of certain larvae of Diptera. 

Stage (of an insect): A major differentiation of form of an 
insect in the course of development (e.g., egg, larva). Also 
the progressive changes of form of larvae between molts. 
See instar. 

Tibia: The fourth primary segment of an insect leg. 

Trunk: The main axis of a tree. 

Tubercle: An elevated and/or hardened pimplelike protru- 
sion of the body wall of an insect, usually bearing 1 or more 
setae. 

Puparium: A pupal covering of some Diptera consisting 
of the hardened skin of the larva. 
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AeropEeclis, 19 
Apolych r*osz's, 3,19,21,30-33,80 

(xnibogot~ill~?~, 19,21,22,89 
eandidtis, 19,21,80 
j h ~ ~ u g i n u s ,  19,21,65,81 
seilwerdefegeri, 19,21,22 
synehysis, 19,27,28,82 

A?-gyrotae%ia, 30-33 
he?-eutcr or urhat~a,  85 
n. sp., 86 

armorecl scales. 60 
Asynapta sp. nr. strobilophila, 48 
avispas, 61 

Barbara, 30-33, 
sp., 87,88 

bark beetles, 35,37 
barrenadores de conos, 29,37 
beetles, 35 
bugs, 55 
butterflies, 64 

Cecidomyia bisetosa, 29,49,50 
Cecidomyiidae, 30-33,48 
chincbes, 29,55 
chinches de patas laminadas, 55 
ehinehes malolientes, 58 
Chioptaspis , 30-3 1, 

pinijtbliae, 60 
Chorisloneura, 30-33 

sp. Icamzeana group), 88 
cIava para los insectos, 30-31 
Cochylidae, 30-33,64 

other, 65 
Coleoptera, 29,225 
cone beetles, 37 
coneborers, 29,98 
coneworms, 29,67 
Conophthorus, 29,30-33,31,38,39,67 

apachecae, 38,39,40,41 
ce?nbroides, 38,39,40,41,44 
eonicolens, 38,39,41,43 
lamhedianne, 45 
~aexieanus, 38,39,42 
miehoacalzae, 38,39,43 
morcophytlae, 38,39,40 
ponderosae, 38,39,41,42,44,45,46 
teocoturn , 38,39,46 
clave para identificar especies, 38 
key to species, 39 

Gonot~achelus, 30-33 
nenmexieartus, 29,35,36 

C o ~ t a  l-inia sp., 51 
Coreidae, 55 
eoreid bugs, 55 

Cronartiu~n, 28.68,69,76,18 
co~tigenlli.il, 75,76,82,85 
sp., 78 

Curculionidae, 35 
Gyclin, 3,5,29,30-33,89,90,91,93,96,97 

i-t-~gens, 97 
ifxjecti~~a, 5,90,91,92 
latisigna, 5,90,91,93 
miscitafa, 5 
??zontexuma, 7,90,91,94 
nigra, 90,91,95 
n. sp. A, 90,91,97 
phyllisi, 5,7,90,91,94 
piperana, 7 
strobilella, 7 
clave para identificar espeeies, 90 
key to species. 91 

descortezadores, 3537 
Diaspididae , 60 
Dioryctr%a, 3,8,17,29,30-33,67,68,69? 75 

ahietelln group, 17 
ubietivorella, 17,68,69,70 
albouittella, 68,69,71 
am,atella, 74.75 
batesella, 11,13,68,69.74 
baumhoferi, 8,11 
baumhofem group, 8,78 
canzbiicola, 17 
cibriani, 8,68,69,73 
elarioralis, 8 
du~a~zgoensis, 11,68,69 
eqthropasa, 13,43,68,69,74 
gulosella, 8,11 
mqjorella, 17,68,69,76 
marfi~zi, 13.17,68,69 
muellerana, 17 
pe?ztictonella, I1  
pinicolella, 11,68,69,77 
po~ederosae, 17 
ponderosae group, 13 
reniculella, 17 
rossi, 68,69,78 
sysstratiotes, 68,69 
xi~ame~znani  group, 17 
elave para identificar especies, 68 
key to species, 69 

Diptera, 29,48 

Earclmy ia, 29,30-33 
spa, 53 

escamas, 60 
escarabajos, 35 
Eucosma, 29.30-33,98 

bobnna, 98 



ponderosa, 99 
n. sp. A, 100 

Olethreutinae, 5 
flies, 48 

gall midges, 48 
Gelechiidae 30-33,65 

Hemiptera, 29,55,60 
Nenm"cus, 30-33 

melanoleucus, 64 
Herculia, 30-33 

phoezalis, 79 
Homoptera, 29,60 
Nydroeciodes, 30-33 

n. sp., 66 
Hymenoptera, 29,61 

key to insects, 32-33 

Lepidoptera, 3,5,8,19,29,64 
Leptoglossus, 31-33 

occidentalis, 29,55,58 
Leptothrips, 29,30-33 

sp., 102 
Lonchaea, 30-33 

polita, 54 
Lonchaeidae, 53 

mariposas, 64 
Megastigmus, 29,30-33,61 

a1 bqrons , 6 1,62 
grandiosus, 61 
sp., 63 
variegatus, 63 

moscas, 48 
moths, 64 

palomillas, 64 
Pentatomidae, 58 
Phlaeothripidae, 102 
picudo de 10s conos, 29 
picudos, 35 
pine cone weevil, 29 
Pityophthoms, 37 

schwerdtfergeri, 3 1,33,47 
Pyralidae, 3,8,67 

Ressetiel la 
en A bies, 52 
in Abies, 52 
sp., 51 

scale insects, 60 
Scolytidae, 35,37 
scolytids, 35 
seed bugs, 29 
seed chalcids, 30,68 
seedworms, 29,89 
stink bugs, 58 

Tetyra, 30-33 
bipunctata, 29,58 

thrips, 102 
Thysanoptera, 29,102 
Tortricidae, 3,5,19,80 
Torymidae, 61 
toryrnids, 61 

wasps, 61 
weevils, 35 



Notes 





Cibria'n-Tovar, David; Ebel, Bernard H.; Yates, Harry 0., 111; 
Mendez-Montiel, Jose' Tulio. 

lnsectos de conos y semillas de las coniferas de Mtixico I Cone and 
seed insects of the Mexican conifers. Universidad Autonoma Chapin- 
go, Secretaria de Agricultura y Recursos Hidraulicos, Mexico I U.S. De- 
partment of Agriculture, Forest Service. Spanish and English texts. Gen. 
Tech. Rep. SE-40. Asheville, NC: U.S. Department of Agriculture, Forest 
Service, Southeastern Forest Experiment Station; 1986. 110 pp. 

The hosts, description, damage, life cycle, habits, and importance of 54 
known cone and seed destroying insects attacking Mexican conifer trees 
are discussed. Distribution maps and color photos are provided. New spe- 
cies described are three species of Cydia (seedworm), four species of Di- 
oryctria (coneworm), and four species of cone feeding Apolychrosis. 

KEYWORDS: Life cycle, distribution, description, damage, Cydia latisigna, 
C. montezuma, C. phyllisi, Dioryctria cibriani, D. durangoensis, D. batesel- 
la, D. martini, Apolychrosis ferruginus, A, ambogonium, A. candidus, A. 
synchysis, cone beetles, seed bugs, seed chalcids, coneworms, 
seedworms. 




