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Abstract

We define the genus Cyptophania with characters that clearly separate it from other genera of the Family Lepidopsocidae in 

which wing reduction has occurred. We redescribe the generotype, C. hirsuta Banks (Hawaii, presumably introduced), and 

describe three new species, C. australica n.sp. (Queensland, Australia), C. costalis n.sp. (Gulf of Mexico and Caribbean), and 

C. pakaratii n.sp. (Rapa Nui = Easter Island, probably endemic). The latter species is described from both sexes and presents 

the first males known for the genus. One female of this species presents a large spermatophore protruding from the genital 

chamber, thus indicating the mode of sperm transfer in sexual members of this genus. A key to the known species is included. 

All of the species of Cyptophania are highly neotenic, but differences in the level of neoteny are noted among the species 

studied. We question the synonymy of the genus Ptenocorium Enderlein with Cyptophania on the basis of several characters 

illustrated in the original description of Ptenocorium. We note similarities of Cyptophania to the entirely macropterous genus 

Lepidopsocus Enderlein and suggest a possible close relationship between the two genera.
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Introduction

In the Psocodean Family Lepidopsocidae, several genera have been proposed based on forms in which the wings 

are reduced, often with various degrees of loss of venation, and in some cases with complete loss of hind wings. 

Most of these genera have been established on the basis of very few characters, and it is sometimes difficult to 

decide where to place particular infrageneric taxa.

The genus Cyptophania Banks (1931) is one of these genera with reduced wings. It is a small group with only 

a few known species, restricted to tropical and subtropical parts of the world and found mostly on islands and 

continental seashores. The group must be viewed as poorly known at present. Descriptions of the known species 

have been extremely superficial. In this paper we provide new characters for recognition of the genus, clearly 

separating it from other lepidopsocid taxa with reduced wings. We also provide an evaluation of characters for 

species recognition, redescribe the generotype, Cyptophania hirsuta Banks, and describe three new species. Some 

of the most important characters for separating species have proven to be structures not ordinarily examined in 

detail in the Psocoptera, such as the collar of the spermathecal duct, internal and surface features of the 

spermathecal sac, and several characters of the hind leg.

One of our new species, C. pakaratii n. sp., is the first Cyptophania to be represented by both sexes, thus first 

revealing male characters. This species has a much larger and less wrinkled spermathecal sac than the other species 

studied, and on that account (and for lack of males), we suspect that all of the others are parthenogenetic.
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Materials and methods

The material consists of 14 adult specimens of the new species from Easter Island (Rapa Nui), 3 adult specimens of 

the new species from Queensland, 10 adult specimens of the new species from the Gulf-Caribbean region, and 3 

adult specimens of the type species, C. hirsuta, from Hawaii. Holotypes will be deposited in the collection of the 

Illinois Natural History Survey, Champaign, Illinois (INHS). Where possible, paratypes will be deposited in the 

collection of ELM, currently housed in the School of Biological Sciences, Illinois State University, Normal, Illinois 

(ELM).

Illustrations were made with the aid of a drawing tube. Measurements, expressed in µm, were made with a filar 

micrometer. Body lengths and head measurements were taken on whole specimens held in place on fine sand, with 

a dissecting microscope. Other measurements were made on slide-mounted parts. Color descriptions are based on 

observations through a dissecting microscope with direct light on specimens preserved in 80–95% ethyl alcohol for 

stated periods of time.

Abbreviations used in the descriptions are explained as follows: BL = body length; for head: d = lateral 

diameter of compound eye in anterior view, D = dorso-ventral diameter of compound eye in anterior view; fn = a 

specific antennal flagellomere and its length; IO = least distance between compound eyes in anterior view; Pn = a 

particular segment, 1–4, of the maxillary palpus; for legs: F = hind femur length, T = hind tibia length, t1–t3 = first 

to third hind tarsomeres and their lengths measured condyle to condyle; for ovipositor:  v1 = the small valvula with 

base arising from the larger valvula (Figs 12, 26, 32, 43) and consisting in part in fibers in membrane, v2 + 3  = the 

large, setose, valvula (Figs 12, 26, 32, 43), here assumed to be formed by fusion of v2 and v3; fore wings: FW = 

fore wing length (hind wings not measured).

Systematics

Genus Cyptophania Banks

Cyptophania Banks (1931)

Pteroxaniella Karny (1932). Synonymy Roesler (1944)

?Ptenocorium Enderlein (1931). Synonymy Thornton et al. (1972) (See discussion)

Diagnosis. Adults markedly neotenic, exhibited in following characters: brachyptery with fore wings not or barely 

reaching tip of abdomen (Fig. 1); hind wings reduced to small button-like swellings (Fig. 3) or slender strips (Fig. 

4); ocelli absent; mesocoxal interlocking mechanism absent (see Menon 1938); rasp of hind coxal organ reduced 

(Figs 10, 18, 29, 39–41); trichobothrium-like setae of hind tibia sometimes present (Fig. 30; these are strictly 

nymphal structures in some macropterous Lepidopsocidae, see Discussion); paraproctal sensorium reduced to two 

trichobothria on basal florets (Fig. 7).

Note. Some of the neotenic characters listed above are shared by other taxa of Lepidopsocidae showing 

brachyptery. Thus, they are not diagnostic in the sense of being discriminatory, but they do apply to all adults of 

Cyptophania and are important for recognition of members of the genus.

Non-neotenic characters. Antennae longer than body, with 39–47 flagellomeres; maxillary P4 broad, hatchet-

shaped at tip (Fig. 5); fore wings rounded or obtusely pointed distally; fore wings bearing slender, upright scales at 

least in basal region, and shorter, slender seta-like scales over most of the outer surface; tibial color banding absent; 

preapical denticle of pretarsal claws reduced nearly to absence; pulvillus wide, blade-like (Figs 6 , 42); collar of 

spermathecal duct with a non-terminal entry orifice, a short to medium length cap, and a distal appendage (Figs 13, 

23, 24, 33, 44–46); spermathecal sac with a sword- or scythe-shaped sclerite, here called the spermathecal cutter 

(Figs 14, 25, 34, 47, 48); spermathecal gland stalked, either reticulate (Figs 14,  47, 48) or spongiform (Figs 25, 

34); ovipositor valvulae with v1 relatively well-sclerotized (Figs 12, 26, 32, 43), but embedded among sclerotic 

strands in a membrane; telson lobes: epiproct semicircular with scattered setae; paraproct (Fig. 7) about 3X as long 

dorso-ventrally as its greatest width, slightly bowed inward on median surface, two trichobothria of sensorium near 

upper surface, scattered setae in middle, and large, acuminate spine on median surface.
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Characters for species discrimination. In the present study, we find the characters discussed below as 

important for separation of species.

Presence or absence, and relative distinctness of whorls of microtriches on antennal flagellomeres beyond f1. 

Of the species studied, all showed at least a few microtriches, probably forming whorls on some median 

flagellomeres, but one species, C. pakaratii n.sp., shows very distinct whorls on all flagellomeres beyond f1 (Fig. 

15).

Details of the lacinial tip (Figs 8, 17, 28, 36–38). This character is of very limited value, as its variation within 

species is not understood, and its orientation in slide preparations is variable. Further observations on it will be 

necessary.

Fore wing showing venation or not. In some species, venation is obvious in a slide preparation of the fore wing 

(see Banks, 1931, Pl. vii, Fig. 1), whereas in others, none can be seen. This may be an aspect of variation in 

neotenic development (see Discussion).

Fore wing with a mottled color pattern (Figs 9, 16, 35) or not (Fig. 27), and nature of the pattern when present.

Nature of the hind wing: either a button-like swelling (Fig. 3), a minute flap of cuticle (not figured), or a short 

strip (Fig. 4). This may be another aspect of variation in neotenic development (see Discussion).

Extent of development of the hind coxal rasp (Figs 10, 18, 29, 39–41). This may be yet another aspect of 

variation in neotenic development (see Discussion).

Presence or absence of two trichobothrium-like setae on the hind tibia (Fig. 30). These structures can become 

dislodged, but their button-like basal tubercles are readily identified, being very different from the basal structures 

of other setae and scales in their region.

Hind tibial spurs striated (Fig. 22) or not (Fig. 31). In all but one of the species examined, the two large hind 

tibial spurs, as well as the smaller ones, showed distinct longitudinal striations. One species, C. australica n.sp., 

showed smooth spurs.

Presence or absence of ctenidia on the hind t1. In C. hirsuta a longitudinal row of ctenidia is present on the 

hind t1, each ctenidium associated with a particular seta (Fig. 11). These structures are not seen in any of the other 

species studied. This is another aspect of variation in the extent of neotenic development.

Presence or absence of a row of pigment spots associated with the spiracles on the preclunial abdominal 

segments. These spots are present in one and absent in the others of the species studied.

Sclerotization and pigmentation of one or two abdominal tergites before the clunium. Differences are noted in 

the descriptions for the species studied.

Ovipositor valvulae. The major valvula seems to show no useful characters. The smaller, inner valvula, here 

designated v1, shows some variation in its extent of sclerotization.

Details of the spermathecal cutter (Figs 14, 25, 34, 47, 48). The knife-like blade in the spermathecal sac, here 

called the spermathecal cutter, shows variation in relative length, thickness, and curvature among species. Some 

variation probably involves differences in orientation in the slide preparation.

Nature of the spermathecal gland. The spermathecal gland in Cyptophania is always stalked. Branches from 

the stalk may serve to anchor a reticulate pattern (Figs 14, 47, 48) or produce a sponge-like mass (Figs 25, 34).

Nature of the collar of the spermathecal duct. The collar is always longer than wide, with a non-terminal 

entrance orifice and a subapical appendage. The relative length to width, position of the orifice, and nature of the 

appendage differ among species. One species has a sclerotized ‘pen’ running much of the length of the collar 

before the orifice (Fig. 33).

In addition to the above characters, the number of flagellomeres may be important, but the flagellum is 

delicate, often incomplete, and so, this character is frequently not observable. There may also be useful male 

characters, but since males are known for only one species, they cannot be evaluated here.

Cyptophania hirsuta Banks

Cyptophania hirsuta Banks (1931: 440, Pl.VII, Fig. 1, Pl. VIII, Fig. 7, Pl. IX, Fig. 5)

Banks (1931) provided a suitable description of the color and general form of this species, including the fore wing 

venation. We add below information permitting its detailed comparison with other species.
 Zootaxa 3702 (5)  © 2013 Magnolia Press  ·  439GENUS CYPTOPHANIA BANKS



FIGURES 1–2.  (1) Cyptophania pakaratii n.sp., male, habitus; (2) Cyptophania pakaratii n.sp., female, with spermatophore 

(arrow) protruding from genital chamber.
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FIGURES 3–14.  Structures of Cyptophania spp.  (3) C. pakaratii n.sp. head and body with fore wings removed, dorsal view 

(hw = hind wing); (4) C. hirsuta Banks, hind wing; (5) C. costalis n.sp., maxillary palpus (setae not shown); (6) C. pakaratii

n.sp., pretarsal claw; (7) C. pakaratii n.sp., female, right paraproct; Figs 8–14: C. hirsuta Banks, female. (8) lacinial tip; (9) fore 

wing; (10) inner edge of hind coxa showing coxal rasp; (11) ctenidia of hind t1; (12) ovipositor valvulae; (13) collar of 

spermathecal duct; (14) spermathecal sac (C = cutter). Scale bars = 0.1 mm unless indicated otherwise.
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FIGURES 15–25. Structures of Cyptophania pakaratii n.sp. (15) flagellomeres f2 and f3 showing distinct whorls of 

microtriches and distal whorls of setae; (16) female, fore wing showing color pattern; (17) female, lacinial tip; (18) female, 

inner edge of hind coxa showing coxal rasp; (19) male, phallosome; (20) male, distal end of phallosome, enlarged (see text for 

interpretation of labels); (21) female, fore wing showing venation; (22) female, hind tibial spurs; (23–24) female, collars of 

spermathecal duct; (25) female, spermathecal sac (outline of spongiform gland in dashed lines). Scale bars = 0.1 mm unless 

indicated otherwise.
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FIGURES 26–35. Structures of Cyptophania spp. (26) C. pakaratii n.sp., female, ovipositor valvulae. Figs 27–34: C. 

australica n.sp., female. (27) fore wing; (28) lacinial tip; (29) Inner edge of hind coxa showing coxal rasp; (30) hind tibia 

showing sub-basal and sub-distal trichobothrium-like setae; (31) hind tibial spurs; (32) ovipositor valvulae; (33) collar of 

spermathecal duct (P = ‘pen’); (34) spermathecal sac; (35) C. costalis n.sp., female, fore wing (Florida specimen). Scale bars = 

0.1 mm unless indicated otherwise.
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FIGURES 36–48. Cyptophania costalis n.sp., female, structures. Figs 36–38: Lacinial tips. (36) San Juan, Puerto Rico; (37)

Florida Keys; (38) Coastal Veracruz, Mexico; Figs 39–41: inner edges of hind coxae showing coxal rasps. (39) San Juan, 

Puerto Rico; (40) Florida Keys; (41) Coastal Veracruz, Mexico; (42) Pretarsal claw (Puerto Rico, but representative of each of 

the populations); (43) Ovipositor valvulae (Puerto Rico, no differences noted in other populations); Figs 44–46: Collars of 

spermathecal duct. (44) San Juan, Puerto Rico; (45) Florida Keys; (46) Coastal Veracruz, Mexico; Figs 47–48: spermathecal 

sacs. (47) Florida Keys; (48) San Juan, Puerto Rico. Scale bars = 0.1 mm unless indicated otherwise.
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Augmented description. Antenna with 45 flagellomeres. Whorls of microtriches vaguely visible in basal 

halves of some flagellomeres from f7 outward. All flagellomeres bearing long setae (most about equal to length of 

their flagellomeres); these in a subapical whorl on each of f2–f19, more irregular in arrangement beyond f19. 

Lacinial tip (Fig. 8): lateral tine with outer denticle slightly doubled at tip, rounded inner denticle, simple median 

tine. Fore wing with a distinctive pattern (Fig. 9). Hind wings developed as short, slender straps, slightly longer 

than length of the metatergum (Fig. 4). Hind coxal rasp relatively wide, occupying about half of inner edge of coxa 

(Fig. 10). Trichobothrium-like setae absent on hind tibia. Hind tibial spurs striated. Twelve ctenidia present on hind 

t1, forming inner row (Fig. 11). One abdominal tergite before clunium strongly pigmented and sclerotized, a 

second weakly pigmented. Ovipositor valvulae (Fig. 12) with v1 relatively long. Collar of spermathecal duct (Fig. 

13) elongate, about 5X as long as its basal width, with  orifice about three-fourths distance from base to tip and a 

small appendage just distal to orifice. Spermathecal cutter (Fig. 14) curved horn-like in lateral view, occupying 

about half length of spermathecal sac in slide preparation. Spermathecal gland reticulate. Telson lobes as described 

for the genus.

Female measurements (µm). BL = 1848, FW = 1399, F = 568, T = 815, t1 = 343, t2 = 63, t3 = 64, f1 = 41, f2 

= 41, f3 = 44, f4 = 44, IO = 429, d = 100, D = 198, IO/d = 4.29, IO/D = 3.09.

Material examined. USA: Hawaii: Hawaii Co.: Hilo, Saddle Road, el. 457M, 29 August 1957, beating foliage 

in woodland, 3 females, coll. E. L. Mockford.

Cyptophania pakaratii n.sp.

Diagnosis. Antenna with distinct whorls of microtriches on flagellomeres beyond f1 (Fig. 15). Ctenidia absent on 

hind t1. Two tergites sclerotized and pigmented before clunium (Fig. 3). See also Key.

Male color (in alcohol 4 years). Compound eyes black. Rest of head, thorax, and appendages beige. Fore 

wings beige, darker along anterior margin and tip region, mottled with distinct colorless areas in basal and in distal 

one-third (Fig. 16). Preclunial abdominal segments colorless with white internal tissues showing through; 

persistent scales on sides brown. Terminal abdominal segments beige.

Male structural characters. Habitus (Fig. 1). Antenna with up to 42 flagellomeres, with distinct whorls of 

microtriches from f2 presumably to tip (but slide-mounted specimens with antennae missing beyond f17); with a 

subapical whorl of long setae, some as long as their segment, on each flagellomere. Lacinial tip (Fig. 17): lateral 

tine with double outer denticle, one part shorter than the other, inner denticle short and blunt; median tine simple. 

Fore wing venation not visible. Hind coxal rasp as in female (Fig. 18). Sub-basal and sub-distal hind tibial 

trichobothrium-like setae present (as in Fig. 30). Spurs of hind tibia striated. Ctenidia absent on hind t1. Two 

abdominal tergites before clunium sclerotized and pigmented (as in Fig. 3). Hypandrium with straight posterior 

margin, rounded sides, bearing scattered setae on outer surface. Phallosome (Figs 19, 20): basal struts straight, 

about 2⅓X length of external parameres, each bending slightly inward distally to join base of external paramere; 

internal parameres not visible as distinct regions, probably fused to externals, the region of probable fusion (no. 

1+2 on Fig. 20) bearing pores medio-distally; external endophallic rami (no. 3 on Fig. 20) (nomenclature of 

Mockford (2005)) broadened near their bases, terminating anteriorly and posteriorly in a slender filament; internal 

endophallic rami (no. 4 on Fig. 20) each forming a well-sclerotized curved surface along inner margin of base of 

external ramus and terminating apically in a slender filament; membrane between internal rami bearing two 

longitudinal sets of spinules. Telson lobes as described for the genus.

Male measurements (µm). BL = 1954, FW = 889, F = 603, T = 848, t1 = 350, t2 = 62, t3 = 66, f1 = 44, f2 = 

45, f3 = 46, f4 = 53, IO = 448.6, d = 112.2, D = 205.4, IO/d = 4.00, IO/D = 2.184.

Female color (in alcohol 3 years). Compound eyes black. Rest of head, thorax, appendages, and terminal 

abdominal segments medium brown. Fore wings and preclunial abdominal segments as described for male.

Female structural characters. Habitus (Fig. 3, wings removed, appendages and persistent scales not shown). 

Antenna as described for male (missing beyond f13). Lacinial tip as described for male. Fore wing venation 

vaguely visible at low power (40X), basal cell absent (Fig. 21). Hind wings developed as small, rounded lateral 

swellings on metanotum. Hind coxal rasp relatively short and slender (Fig. 18). Basal tubercles of sub-basal and 

sub-distal hind tibial trichobothrium-like setae present (the setae missing). Spurs of hind tibia striated (Fig. 22). 

Ctenidia absent on hind t1. Sclerotization of abdominal terga as described for male. Collar of spermathecal duct 
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(Figs 23, 24) with orifice in middle or slightly distal to middle, distal appendage a beak-like structure pointed 

apically. Cutter of spermathecal sac (Fig. 25) slender, sword-shaped, slightly over half as long as width (shorter 

diameter) of the sac in slide preparation. Spermathecal gland spongiform (Fig. 25). Ovipositor valvulae (Fig. 26) 

typical of the genus; v1 relatively weakly sclerotized beyond its base. Telson lobes as described for the genus.

Female measurements (µm). BL = 2246, FW = 1329, F = 671, T = 951, hind tarsi missing, f1 = 44, f2 = 38, f3 

= 50, f4 = 44, IO = 467, d = 112, D = 201, IO/d = 4.18, IO/D = 2.32.

Material examined. Chile: Rapa Nui, five lava tube caves of the Roiho Lava Flow  approximately 5 km north 

of Hanga Roa Village, Materials were collected using timed searches of fern and moss gardens within collapsed pit 

entrances of the caves (cave codes Q15-056, Q15-067, Q15-070, Q15-076-078, Q15-074) from 30 June–13 July 

2009 and bait sampling using locally occurring tree branches and sweet potato within the deep zone (see Howarth 

1980; 1982) of cave Q15-074 from 02–06 August 2011.    All collections by JJW and associates (see 

Acknowledgments), holotype female (on slide and in alcohol), 7 male and 7 female paratypes (one male the 

allotype on slide and in alcohol) and 3 nymphs (holotype and allotype plus 4 male, 4 female paratypes and 2 

nymphs to INHS, 2 male, 2 female paratypes and 1 nymph to ELM).

Etymology. The species is named for Lázaro Pakarati, a spiritual leader and principal cave explorer in Rapa 

Nui.

Note (distribution and conservation). Cyptophania pakaratii n. sp. represents the second new species described 

from caves of the Roiho Lava Flow. The first, Coecobrya kennethi Jordana & Baquero (2008), was a new species 

of Collembola. Both are currently known only from these caves. A surface pitfall trapping effort in 2009 (by JJW) 

(two sampling grids of 20 pitfall traps deployed on either side of the Roiho Flow) did not detect C. pakaratii (J.J. 

Wynne, unpublished data). Additionally, this animal was not detected during any previous entomological 

investigations on Rapa Nui, nor did Mockford (1972) find this psocid in materials he identified from the island. 

Currently, C. pakaratii’s distribution appears to be limited to the fern-moss gardens within the cave entrances.  In 

two regions of western United States, moss gardens within cave entrances have been identified as relict habitats of 

the last glacial maximum (LGM) and support species now restricted to these habitats (see Benedict (1979), 

Northup & Welbourn (1997), Wynne (2013)). On Rapa Nui, we suggest that this habitat and some of the species 

supported within it may represent relicts of a pre-disturbance ecosystem that existed prior to the arrival of the 

Polynesians.  To best protect this animal and the fern-moss garden habitat, we recommend roping off these areas to 

restrict tourist access (see Northup & Welbourn (1997) for details). Also, we recommend conducting additional 

surveys in other caves on the island to gain further understanding of the distribution of this animal on the island.

Cyptophania australica n.sp.

Diagnosis. No distinct whorls of microtriches on antennal flagellomeres beyond f1. Fore wing venation not visible. 

Ctenidia absent on hind t1. Two tergites sclerotized and pigmented before clunium. See also Key.

Female color (in alcohol 40 years). Compound eyes black. Rest of head, body, appendages, and fore wings 

beige. Sides of prothorax dark reddish brown. A spot of same color on each side at level of spiracle on each of 

preclunial abdominal segments 2–7. Fore wings unpatterned (Fig. 27) with slight suggestion of mottled clouding 

when viewed at low light intensity.

Female structural characters. Whorls of microtriches absent on flagellomeres, but some flagellomeres with 

vague annulations of impressed lines; all flagellomeres (f1–f21 present, but antenna not complete) with subapical 

whorl of long setae, most slightly longer than their flagellomere; these whorls lying farther from apex on f15–f21; 

f15 and f17 also with a weakly developed median whorl of setae. Lacinial tip (Fig. 28): lateral tine with 2 distinct 

outer denticles, short, pointed inner denticle; simple median tine. Fore wing venation not visible. Hind wing 

developed as a small swelling on side of metatergum. Hind coxal rasp (Fig. 29) extremely reduced, represented by 

a few slightly raised areas bearing microtriches. Sub-basal and sub-distal trichobothria present on hind tibia (Fig. 

30). Spurs of hind tibia smooth, not striated (Fig. 31). Ctenidia absent on hind t1. Ovipositor valvulae (Fig. 32): v1 

relatively strongly sclerotized. Two tergites before clunium pigmented and sclerotized. Collar of spermathecal duct 

(Fig. 33) with orifice about two-thirds distance from base to tip; a pen-like thickening running along one side in 

basal three-fifth of collar and extending beyond base of collar; distal appendage long, acuminate-tipped. 

Spermathecal cutter curved, scythe-shaped (Fig. 34), seen outside the sac in the two slide preparations. 

Spermathecal gland stalked, spongiform (Fig. 34). Telson lobes as described for the genus.
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Female measurements (µm). BL = 2148, FW = 1180, F = 623, T = 875, t1 = 319, t2 = 62, t3 = 63, f1 = 49, f2 

= 39, f3 = 42, f4 = 46, IO = 444, d = 148, D = 263, IO/d = 3.00, IO/D = 1.69.

Material examined. Australia: Queensland: Trinity Beach, 16 km N of Cairns, 3 September 1972, sifting litter 

in strand woodland, holotype female (on slide and in alcohol), 2 female paratypes, and 1 nymph, ELM collector 

(holotype and 1 paratype to INHS, 1 paratype and nymph to ELM).

Etymology. The specific name refers to the species being from Australia.

Cyptophania costalis n.sp.

Diagnosis. No distinct whorls of microtriches on antennal flagellomeres beyond f1. Fore wing venation not visible. 

Ctenidia absent on hind t1. A single tergite sclerotized and pigmented before clunium. See also Key.

Female color (in alcohol 26–51 years). Compound eyes black. Rest of head and prothorax beige to medium 

brown. Other body parts and appendages medium to light brown (material from Veracruz with slightly rusty hue). 

Fore wing mottled with colorless areas on brown background (Fig. 35).

Female structural characters. Whorls of microtriches absent on antennal  flagellar segments except for 

extremely vague whorls on some middle segments. Long setae on all antennal flagellomeres, in subapical whorls 

on f1–f17, the whorls becoming median and less regular on f18 outward. Lacinial tip (Figs 36–38): lateral tine with 

distinctly double-tipped outer denticle, large, pointed inner denticle, large, pointed median tine. Fore wing venation 

not visible. Hind wing a minute cuticular flap. Hind coxal rasp (Figs 39–41) slender to moderately broad, 

occupying about half of inner edge of coxa. Trichobothrium-like setae absent on hind tibia.  Hind tibial spurs 

striated. Ctenidia absent on hind t1. Pretarsal claw with a few lateral spinelets (Fig. 42). One abdominal tergite 

before clunium sclerotized and pigmented. Ovipositor valvulae (Fig. 43): v1 weakly to moderately sclerotized 

beyond basal stem. Collar of spermathecal duct (Figs 44–46) short, its orifice near distal end; a short appendage 

terminating in one or two points near orifice. Cutter of spermathecal sac (Figs 47, 48) curved, occupying about half 

length of sac in slide preparation. Spermathecal gland reticulate. Telson lobes as described for the genus.

Female measurements (µm). BL = 1808, FW = 715, F = 522, T = 750, t1 = 302, t2 = 58, t3 = 63, f1 = 43, f2 = 

41, f3 = 46, f4 = 42, IO = 438, d = 104, D = 226, IO/d = 4.19, IO/D = 1.93.

Material examined. Mexico: Veracruz: Tuxpan, 16–17 August 1965, sifting litter on beach, coll. ELM, 3 

female paratypes and 6 nymphs (ELM). Puerto Rico: San Juan:, 14 August 1961, sifting ground litter, coll. ELM, 

holotype female (on slide and in alcohol), 5 female paratypes and 7 nymphs (INHS except 1 paratype ELM). USA: 

Florida: Monroe Co.: Boca Chica Key, 27 October 1986, coll. J. Wolff, 1 female paratype (ELM).

Etymology. The name refers to the coastal situation in which each of the collections was made.

Note. Minor differences can be observed among the three populations dealt with here as a single species. 

Among the 15 characters compared, the single Florida specimen stands apart from the Mexican and Puerto Rican 

specimens by having a slightly thinner lacinial tip, obvious mottling on the fore wing, and a slightly shorter and 

thicker hind coxal rasp. The spermathecal cutter appears to be more pointed in the Florida and Mexican specimens 

than in those from Puerto Rico, but that may be a question of differences in orientation on the slide preparation. 

Minor differences are seen in the tip of the appendage of the collar of the spermathecal duct, but these cannot be 

evaluated for lack of enough material. Since the differences noted are minor, and no differences were seen in 10 of 

the 15 characters, it seems reasonable to treat the three populations as a single species at least until additional 

material allows more detailed comparisons. It seems likely in view of the absence of males and the small size and 

wrinkled appearance of the spermathecal sac in each case, that they all represent a parthenogenetic complex found 

throughout the seacoasts of the area.

Key to the species of Cyptophania

1. Fore wing venation distinct and showing a closed cell in basal half of wing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

-. Fore wing venation visible but indistinct or not visible; if visible, lacking a basal closed cell (Fig. 21) . . . . . . . . . . . . . . . . . .  3

2. Sc in fore wing arising from basal cell. Dark banding of fore wing bold. Middle dark transverse band bending twice at right 

angles in center (Karny, 1932, Text-Fig. 5)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. bifurcata (Karny)
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-. Sc in fore wing arising from wing base. Dark banding of fore wing obscure. Middle band broad, not bending  . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. hirsuta Banks

3. Fore wing with three pale spots in distal three-fifths of otherwise dark anterior margin . . . . . . . . . C. marginata Thornton et al.

-. Fore wing marking not as above, either anterior margin not darker and with only one pale spot, or anterior margin darker but 

with no pale spots, or no marking pattern discernible. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

4. Fore wing with no discernible marking pattern. Collar of spermathecal duct with a thickening ‘pen’ in basal half (Fig. 33)  . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. australica n.sp.

-. Fore wing with a distinct marking pattern. Collar of spermathecal duct lacking a ‘pen’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5. Fore wing dark along anterior margin and throughout tip region, with a distinct colorless crossband before tip (Fig. 16). Sexual 

species with a large spermatheca  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. pakaratii n.sp.

-. Fore wing uniformly pale brown except for colorless spotting (Fig. 35). Asexual species with a small, much wrinkled sper-

matheca (Figs 47, 48) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. costalis n.sp.

Note: C. alutacea (Enderlein) is omitted, as we feel that its inclusion in Cyptophania may not be justified (see 

Discussion).

Discussion

The species dealt with in detail, above, show sufficient unity and uniqueness of characters so that we are confident 

that they form a monophyletic group, hence a valid taxon at generic level. We also feel that C. bifurcata and C. 

marginata, by general resemblance, probably belong here, although several critical characters remain unknown for 

these two species. We hesitate to place C. alutacea (Enderlein) here because of several features shown by the 

habitus figure (Enderlein (1931, Fig. 68)) of the type: f4 not broadened distally, head wide with suggestion of slight 

stalking of the compound eyes, mesonotum much broader than pronotum, fore wings reaching beyond tip of 

abdomen, and fore wings at rest meeting in a line nearly to their tips. These are not characteristic of any of the other 

known species of Cyptophania. Enderlein (1931) originally placed this species (Ptenocorium alutaceum) in 

subfamily Perientominae because of a suggestion of similarity of the subcostal region of the fore wing to that of the 

genus Perientomum.

The species of Cyptophania share with several species of the genus Lepidopsocus (L. cinctus Thornton, L. 

maculatus Thornton, Lee & Chui, and L. magnus Thornton examined) the following characters: a greatly reduced 

preapical denticle of the pretarsal claw, a widened pulvillus, a sword-shaped cutter in the spermathecal sac, and a 

stalked spermathecal gland which is reticulate in the Lepidopsocus species and in most of the Cyptophania species. 

It seems possible, then, that Cyptophania may have been derived from a common ancestor with Lepidopsocus or 

from within Lepidopsocus.

Presence of a large spermatophore protruding from the genital chamber of one female of C. pakaratii (Fig. 2) 

indicates that sperm transfer must be achieved by the male implanting such a spermatophore during copulation. 

Implantation of a large spermatophore is also the mode of sperm transfer in  Echmepteryx youngi Mockford 

(personal observation of ELM), and so it may be the mode for the entire family Lepidopsocidae.

The term “spermatophore”, ordinarily used in the Psocoptera literature for sperm-containing ampules within 

the spermatheca, is used here to refer to a large, presumably sperm-containing structure implanted by the male in 

the female’s genital chamber during copulation.  The two structures are obviously not homologs and could be 

distinguished by the terms ampule spermatophores and plug spermatophores.

Within Cyptophania, among the species studied, one observes a transition from least neotenic to most 

neotenic. C. hirsuta appears to be the least neotenic, with fore wing venation visible, the hind wing developed as a 

short flap (Fig. 4), the subbasal and subdistal trichobothrium-like setae absent on the hind tibia, and ctenidia 

present on the hind t1. C. pakaratii and C. costalis stand in intermediate positions. C. pakaratii has fore wing 

venation vaguely defined and only partially visible in females (not visible in males), but shows the neotenic hind 

tibial trichobothrium-like setae, while C. costalis shows no fore wing venation but lacks the hind tibial 

trichobothrium-like setae. These two species have gone in slightly different directions on reduction of the hind 

wing, with C. costalis showing a minute cuticular flap and C. pakaratii showing a small, button-like swelling (Fig. 

3). C. australica is the most neotenic, with no fore wing venation visible, hind wings developed as small swellings, 

presence of the hind tibial trichobothrium-like setae.  As with C. pakaratii and C. costalis, it has no ctenidia on 

hind t1. C. australica also shows the weakest development of the rasp of the hind coxa, which remains rather 

uniform in the other species.
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The trichobothrium-like setae of the hind tibia seen in adults of two of the species studied are analogous to the 

true trichobothria described by Lienhard (2000; 2007) in the prionoglaridid tribe Sensitibillini. The pit in which 

their button-like basal tubercle sits is relatively shallow. We interpret their presence in adults of Cyptophania as 

neotenic because nymphs, but not adults, of several lepidopsocid genera have them (Echmepteryx s. str., E. 

(Thylacopsis) sp., Proentomum sp.), the nymphs, though not adults, of C. costalis have them, and they are found in 

the adults of other lepidopsocid genera with reduced wings, namely Lepolepis, Neolepolepis (brachypterous form 

only), and Pteroxanium (pers. obs. of ELM).

Acknowledgments

We thank Charles Lienhard and Diane Young for critical reading and useful comments on the manuscript. 

Collecting by ELM in Hawaii in 1957 was supported in part by the late A. M. Nadler. ELM’s collecting in Mexico 

in 1965 was supported by National Science Foundation Grant No. GB19263 to Illinois State University. ELM 

thanks Dr. S. K. Wong for her companionship on his visit to Queensland in 1972 following the International 

Congress of Entomology in Canberra. JJW wishes to thank the Explorer Club and the National Speleological 

Society for support of his research trips to Rapa Nui, and the following individuals and organizations for aid in the 

field: personnel of Parque Nacíonal Rapa Nui: N. Cuadros Hucke, S. Nahoe, and E. Tucky; S. Rapu of Consejo de 

Monumentos, Rapa Nui; C. Tambley of Campo Alto Operaciones; J. Les of the Sociedad de Ciencias 

Espeleológicas, Andrzej Ciszewski of the Polish Expedition team; C. Colpitts, L. Hicks, B. Higgins, A. Ika, T. 

Konotchick, S. Nicolay, K. Petersen, L. Pakarati, V. Pakarati Hotus, P. Polsgrove, D. Ruby, and L. Ruther.

References

Banks, N. (1931) Some Psocidae from the Hawaiian Islands. Proceedings of the Hawaiian Entomological Society, 7, 437–441.

Benedict, E.M. (1979) A new species of Apochthonius Chamberlin from Oregon (Pseudoscorpionida, Chthoniidae). Journal of 

Arachnology, 7, 79–83.

Enderlein, G. (1931) The Percy Sladen Trust Expedition to the Indian Ocean in 1905, under the Leadership of Mr. J. Stanley 

Gardiner, M. A. No. VIII. Die Copeognathen-Fauna der Seychellen. Transactions of the Linnaean Society of London, 2nd

Series, Zoology, 19 (2), 207–240. 

http://dx.doi.org/10.1111/j.1096-3642.1931.tb00127.x

Howarth, F.G. (1980) The zoogeography of specialized cave animals: a bioclimatic model.  Evolution, 34, 394–406. 

http://dx.doi.org/10.2307/2407402

Howarth, F.G. (1982) Bioclimatic and geologic factors governing the evolution and distribution of Hawaiian cave insects. 

Entomologia Generalis, 8, 17–26.

Jordana, R. & Baquero, E. (2008) Coecobrya kennethi n. sp. (Collembola, Entomobryomorpha) and presence of Arrhopalites 

caecus (Tullberg 1871) from Ana Roiho cave (Maunga Hiva Hiva), Rapa Nui-Easter Island. Euryale, 2, 68–75.

Karny, H.H. (1932) Psocoptera. Insects of Samoa, 7, 117–129.

Lienhard, C. (2000) A new genus of Prionoglarididae from a Namibian cave (Insecta: Psocoptera). Revue Suisse de Zoologie, 

107, 871–882.

Lienhard, C. (2007) Description of a new African genus and a new tribe of Speleketorinae (Psocodea: ‘Psocoptera’: 

Prionoglarididae). Revue Suisse de Zoologie, 114, 441–469.

Menon, R. (1938) Coxal interlocking in the Lepidopsocidae and its probable taxonomic value.  Current Science, 7, 66–67.

Mockford, E.L. (1972) Psocoptera records from Easter Island. Proceedings of the Entomological Society of Washington, 74, 

327–329.

Mockford, E.L. (2005) A new genus of perientomine psocids (Psocoptera: Lepidopsocidae) with a review of the perientomine 

genera. Transactions of the American Entomological Society, 131, 201–215.

Northup, D.E. & Welbourn, W.C. (1997) Life in the twilight zone - lava tube ecology, natural history of El Malpais National 

Monument. New Mexico Bureau  of Mines and Mineral Resources, Bulletin, 156, 69–82.

Roesler, R. (1944) Die Gattungen der Copeognathen. Stettiner Entomologische Zeitung, 105, 117–166.

Thornton, I.W.B., Lee, S.S. & Chui, W.D. (1972) Insects of Micronesia: Psocoptera. Insects of Micronesia, 8, 45–144.

Wynne, J.J. (2013) Conservation and management of lava tube caves at El Malpais National Monument. Park Science, 30, 45–

55.
 Zootaxa 3702 (5)  © 2013 Magnolia Press  ·  449GENUS CYPTOPHANIA BANKS


	Abstract
	Introduction
	Materials and methods
	Systematics
	Genus Cyptophania Banks
	Cyptophania Banks (1931)
	Cyptophania hirsuta Banks
	Cyptophania pakaratii n.sp.
	Cyptophania australica n.sp.
	Cyptophania costalis n.sp.
	Discussion
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


