THE T ARVAL ANDPUPAL STAGES OF EFEOUR SPECIES OF
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ABSTRACT.—Staphylinid beetles of the genus Cafius live in and under piles of decaying seaweed on
beaches in southern California. Seven species (seminitens, canescens, luteipennis, lithocharinus, dec ipiens,
opacus, sulcicollis) occur together in this habitat. Their food consists largely of fly (Fucellia) larvae and
pupac, although some were seen to prey upon amphipods and barnacles and scavenge on dead fish, others
were predaceous on their own larvae as well as those of other »pc.ciu of Cafius. In mating, end-to-end pos-
tures were observed, but more commonly males assumed a superior position. In the ldhomlor\r eggs depos-
ited in sand about one inch below the surface hatch in about 6 days. pupation occurring about 7‘7 dd\s later
and adult eclosion on day 39. Early developmental stages are described and illustrated for luteipennis, lith-
oc l’I[UHIEl‘\ canescens dnd sSeminitens.

A unique group of arthropods live on decaying seaweed on the beaches of southern
California. The habitat consists chiefly of surf grass, four species of brown algae, and ten
species of red algae (Dawson, 1945, 1966). These plants are found together in clumps of
all sizes, exlcndmg from the strand to the high tide level of the beaLh. From the moment
that this vegetation appears on the shore, it is colonized by flies (Fucellia and Leptocera)
and amphipods tolerant of repeated wetting and occasional submersion in sea water.
Higher on the beach other accumulations of seaweed provide a habitat for additional
species of flies as well as arachnids, mites, isopods and a variety of Coleoptera.

Three species of Fucellia are probably most common in ‘these habitats, while of the
coleopterans, the Staphylinidae are usually the most abundant (Moore, 1956). This paper
is concerned with Cafius, one of the more conspicuous genera of Staphylinidae. The four
commonly found species are Cafius seminitens Horn, C. canescens Miklin, C. luteipennis
Horn. and C. /lithocharinus LeConte. Less common are C. decipiens LeConte. C. opacus
LeConte, and C. sulcicollis LeConte. The slim elongated bodies of these specie enable them
to move easily within the clumps of seaweed and to burrow into the upper layer of mixed
sand and seaweed.

METHODS

Observations and samples of this community were taken weekly from June 1966
through October 1967 on the beaches of San Clemente and Corona Del Mar in Orange
County: and of La ‘Jolla, Ocean Beach, Sunset Cliffs, and Coronado, all in San Diego
Count\ All study sites were relatively undisturbed by beach cleaning machinery. Field
and laboralor\ studies were conducted on feeding and mating behanor the effects of
physical factors and competition (James, 1968).

RESULTS AND DISCUSSION

Habitar Observations.—We noted that staphylinids always inhabited not only the sea-
weed but also the wet and slimy upper layer of sand beneath. If disturbed, they moved to
the tips of the drier seaweed. then flew to other nearby clumps.

Laboratory experiments showed that all species were attracted to the smallest sand
particles found in the beach habitat (James, 1968), and prefer a relative humidity of 95
percent. We also found that all species could survive without food for about a week, but
that further starvation was detrimental. Survival of individuals on the surface of seawater
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in a plastic container ranged from 45 to 72 hours.

We observed one individual of ¢ ‘afius lithocharinus which had the longest survival in
sea water, and found that it supported itself on its tibia on the water surface film for about
2'> hours. This individual, when placed in a plastic enclosed container partly filled with
sea water, flew three times but finally resorted to merely floating on the surface as was
characteristic of the other three species studied. When puxhed beneath the water, all four
species curled their abdomens up and back toward the thorax. The crook thus formed en-
trapped a bubble of air, which was carried beneath the surface. Upon release the beetle
floated back to the surface and extended its abdomen, then groomed the head and an-
tennae with the forelegs. Flotation ceased when the beetle dropped its abdomen below
the water surface, curved the abdominal tip back towards the head. and ceased leg move-
ment. The body then sank to the bottom and movement stopped.

Sea water thrown on beached seaweed caused beetles to come to the surface and fly
away. A thorough soaking of the deposit drove out all beetles. Beetle flight was always
away from the ocean, either up the beach or parallel to the surf. the ultimate goal being
undisturbed piles of seaweed nearby.

Fresh piles of seaweed were colonized by large numbers of adult staphylinids within
two weeks of depoxitlon Once 800 individuals of Cafius lithocharinus were captured,
marked with white paint, and released on the beach near their capture. None of the
marked individuals was ever recovered.

Predation.—Cafius canescens and C. seminitens were voracious predators of both lar-

vae and pupae of Fucellia, while C. lithocharinus and C. luteipennis were only casual feed-
ers on larvae under experimental conditions (James. 1968). The adults of the four com-
mon species are chiefly predatory. although some were seen to scavenge on dead grun-
ion. Other known prey of Cafius includes amphipods and small barnacles; at times they
also preyed on their own larvae and pupae as well as those of related species.

Feeding Behavior.—Cafius seminitens and C. canescens upon encountering a fly larva
would grasp it with the mandibles, and break the larval intergument. Oozing body fluids
attracted other staphylinids. which joined in the consumption of the prey. We observed C.
canescens breaking the surface layers of seaweed with 1ts mandibles to feed on fly larvae
within. This action attracted additional staphylinids which then shared the kill. ‘On one
occasion seven beetles consumed a fly larva in nine minutes. Cafius seminitens and C. ca-
nescens were capable of excavating a hole in the puparium of a fly larva, and consuming
the oozing fluids. Pupae were rarely shared.

Mating Behavior.—Although end-to-end mating postures were observed. usually the
male assumed a superior position. The males use their mandibles to grip the females on
the 2nd and 3rd abdominal segments below the elytra, in addition to using their legs to
hold the female in position. In C. canescens the male extended the .uhullﬂux while Lurlln0
his abdomen around and downward to meet the female’s upcurved abdomen. This posi-
tion was retained for as long as 77 seconds.

Immature Stages.—In the laboratory, individually placed eggs of Cafius canescens
were deposited about 1 inch below the sand surface. Gestation was about 6 days at room
temperature. A newly hatched larva immediately excavated a burrow about 5 inches deep
in a sand-filled test tube. Pieces of cockroaches which were dropped into the test tube
were examined by the staphylinid larva on the surface and finally pulled into the sand
burrow.

The larva oriented itself with its head toward the sand surface. The burrow was en-
larged and extensions were made in succeeding larval stages. Pupation occurred about 27
days after egg laying at the 1/2 inch level in sand. Adult eclosion occurred on the 39th
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day after the egg was laid.

" Larvae of C. canescens were first collected from the beach at Coronado on 15 March
1967. Overwintering apparently occurs in either the egg. pupal or adult stage. After 1
April, C. canescens larvae were collected regularly in small numbers at all study sites.
Cafius luteipennis larvae were placed in a cage on 25 March and pupated 31 days later.
After 4 May, larvae of C. luteipennis were collected in small numbers from the Coronado
site. On 8 July, larvae of C. lithocharinus were first collected at Coronado, and the pupae
were formed 34 days after a second set of larvae was collected on 27 August.

The large larvae of Cafius seminitens were first observed at Corona Del Mar on 18
September. Pupdnon occurred 18 days later and adults emerged on the 28th day. Only
Cafius seminitens larvae were seen to feed on seaweed fly larvae, devouring their prey in a
similar manner as the adults.

The various species of Cafius apparently breed at different times of the year, as in-
dicated by their appearance at different dates. Cafius canescens and C. luteipennis appear
to breed in early spring, C. lithocharinus in early summer, and C. seminitens in late sum-
mer.

Figure 1. Larva of Cafius canescens Maklin. a.
anterior margin of clypeus: b, urogomphus and
pseudopodia: c¢. antenna: d, maxilla: e, dorsal
view of body.

D

DESCRIPTIONS OF EARLY STAGES
LARVAE

The larva of the European Cafius sericeus Holme was described by Rey (1887) and
that of C. xantholoma (Gravenhorst) by Rupertsberger (1880). Paulian ( 1941) redescribed
both of these species, using the name ‘Remus sericeus for the former. Remus generally 1s
considered a subgenus of Cafius. Paulian gave no generic description for the larva of
Cafius. But a combination of characters from his key makes a good diagnosis of this
genus. It follows:

Cephalization accentuated; neck present.; epicranial suture very long, gular sutures very
long; ocelli four, arranged in a compact group near bases of antennae; nasal present;, max-
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illary palpus four-segmented; galea present, movable, with the aspect of a segment; lacina re-
duced at maximum to some local spines in the apical region of the stipes; prosternum
strongly chitinized.

The combination of these diagnostic characters and the seashore habitat, permit easy
recognition of Cafius larvae.

In his key Paulian used other characters which new material shows to be too variable
for a generic definition. Thus the middle teeth of the nasal do not differ from the lateral
teeth in all the Pacific Coast species. And although the urogomphus is two-segmented and
longer than the pseudopod in two of our species, in the other two it is shorter than the
pseudopod. In one of the latter the urogomphus is distinctly one-segmented and spheri-
cal.

KEY TO THE KNOWN LARVAE OF CAFIUS

IA. Urogomphus longer than pseudopod.
2A. Second segment of urogomphus widest at base, tapered to apex.
3A. Composite macrosetae much more numerous than simple macrosetae. . . sericeus
3B. Simple macrosetae much more numerous than composite
IMACTOSEIART it i i S L s e e i o S e AT T Y
2B. Second segment of urogomphus long, slender, cylindrical.
4A. First segment of maxillary palpus one-half as long as second

SeERENt . o o e s e e luteipennis
4B. First segment of maxillary palpus about as long as second
SEEIICTI e el el im0V s e A 1 B lithocharinus
I1B. Urogomphus shorter than pseudopod.
SA. Urogomphus two-segmented. the segments subcylindrical ... ... canescens
SA. Urogomphus ene-segmented, sphierical ... ... u 00 R seminitens

LARVA OF CAFIUS LUTEIPENNIS HORN

Color.—Pale, with head dark testaceus.

Head subquadrate, widest near basal angles, slightly narrowed to apical angles.
Neck about three-fourths as wide as head. Ocelli four, in a small cluster near apical an-
gles. Clypeal margin with nine teeth, the two outer teeth on each side smallest, the next
two on each side longer than wide, the central tooth little more than half as long as
those next to it (Fig. 3A). Antennae four-segmented, the first segment short, the second
and third about as wide as first and each about twice as long as wide, the third with a
small ovoid seta at apex, the fourth about half as wide and half as long as third with a
very small, round modified seta at apex (Fig. 3C). Maxilla (Fig. 3D) with the stipes al-
most as long as palpus: galea small elongate-ovoid: maxillary palpus four-segmented,
the first segment about as long as wide, the second as wide as and twice as long as first,
the third somewhat narrower and shorter than second, the fourth small, elongate-ovoid.
Ligula about as long as first segment of labial palpus, pubescent basally. Labial palpus
three-segmented, the first segment about twice as long as wide, the second a little nar-
rower and shorter than first, the third much narrower and shorter than second. Gular
sutures united in basal three-fifths, thence divergent to apex.

Thorax.—Pronotum a little wider than long, widest near basal angles. narrowed
slightly to apical angles, with a few scattered setae at sides and on disc. Mesonotum and
metanotum shorter and a little wider than pronotum. with sparse scattered setae.

Abdomen with parallel sides in basal half, thence shightly narrowed to apex, the



1971 JAMES, MOORE AND LEGNER: CAFIUS 283

segments of about equal length throughout, sparsely setose. Pseudopod about twice as
long as wide. Urogomphus two-segmented, longer than pseudopod, the segments very
slender, the second segment much narrower and somewhat shorter than first.

Length.—7 mm.

Material examined.—Hotel Del Coronado Beach, Coronado, San Diego Co., Cali-
fornia, April 1967, Gary James coll.

Notes.—This species can be distinguished by the combination of the very long slen-
der two-segmented urogomphus and the very short first segment of the maxillary pal-

(‘L\ﬁj/ﬂ/\m/ﬁ/‘lﬂm

Figure 2. Larva of Cafius seminitens Horn. a,
anterior margin of clypheus: b, urogomphus and
pseudopodia: ¢, antenna; d, maxilla: e. dorsal
view of body.

LARVA OF CAFIUS LITHOCHARINUS LE CONTE

Color.—Head and thorax dark ferruginous, abdomen pale ferruginous.

Head subquadrate, widest near basal angles, slightly narrowed from base to apex.
Neck about four-fifths as wide as head. Ocelli small, dark, in a small cluster near apical
angles. Frontal suture joining epicranial suture at an obtuse angle near anterior third of
head. Clypeal margin with nine teeth, the central tooth and two outer teeth smallest (Fig.
4A). Antenna with first segment short, the second and third each about twice as long as
wide, the third with an ovoid modified seta at apex, the fourth much narrower and shorter
than third, with a small ovoid modified seta at apex (Fig. 4C). Maxilla (Fig. 4D) with stipes
as long as palpus; galea very small, ovoid; maxillary palpus four-segmented, the first seg-
ment about twice as long as wide, the second a little narrower and shorter than the first, the
third much narrower and somewhat shorter than.second, the fourth small, ovoid. Ligula
shorter than first segment of labial palpus, pubescent. Labial palpus three-segmented, the
first segment almost twice as long as wide, the second narrower and shorter than first, the
third small, ovoid. Gular sutures united in basal two-thirds, divergent anteriorly.

Thorax.—Pronotum about as wide as long, widest near basal angles, narrower ante-
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riorly. Mesonotum and metanotum much shorter and slightly wider than pronotum.

Abdomen gently tapered from base to apex, the first segment short, the others progres-
sively slightly longer, with scattered sparse setae throughout. Pseudopod nearly three times
as long as wide. Urogomphus longer than pseudopod, two-segmented, the first segment al-
most as long as pseudopod, the second long and very slender (Fig. 4B).

Length.—8-11 mm.

Material examined.—Ten specimens: Hotel Del Coronado Beach, Coronado, San
Diego Co., California, August 7, 1967, Gary James coll.

Notes.—This larva most closely resembles that of C. luteipennis, from which it may be
distinguished by the relatively longer first segment of the maxillary palpus and by shorter
clypeal teeth.

fv\’\tﬂlﬂr\rf‘n

Figure 3. Larva of Cafius luteipennis Horn. a, Figure 4. Larva of Cafius lithocharinus Le-
anterior margin of clypeus: b, urogomphus and Conte. a, anterior margin of clypeus: b, uro-
pseudopodia: ¢, antenna: d. maxilla: e, dorsal gomphus and pseudopodia; ¢, antenna; d.
view of body. maxilla; e, dorsal view of body.

LARVA OF CAFIUS CANESCENS MAKLIN

Color.—Pale testaceous, with head ferruginous. Ocelli and base and apex of mandibles
dark.

Head subquadrate, widest just before the rounded basal angles, gradually narrowed to
near the ocelli. Neck about five-sevenths as wide as head. Ocelli four, in a close cluster near
the anterior angles. Frontal suture joining epicranial suture at an obtuse angle at about the
anterior third of the head. Clypeal margin with nine similar teeth, the penultimate outer
tooth on each side somewhat shorter than the others (Fig. 1A). Antenna with first segment
widest, about as long as wide, the second segment about twice as long as first, the third
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about as long as second and with a small modified segment at apex, fourth segment much
narrower and shorter than third (Fig. 1C). Maxilla (Fig. 1D) with stipes almost as long as
palpus, about twice as long as wide. Galea small, ovoid: maxillary palpus with first two seg-
ments subequal, the third much shorter and narrower than second, the fourth minute. Li-
gula about as long as first segment of labial palpus, pubescent in basal half. Labial palpus
three-segmented, the first segment about twice as long as wide, the second a little shorter
and distinctly narrower than first, the third narrower than second, very little longer than
wide. Gular sutures united in basal three-fifths, thence divergent to apex.

T'horax.—Pronotum subquadrate, a little wider than long, widest near middle, thence
narrowed slightly to base and to apex. Mesonotum and metanotum much shorter than and
about as wide as pronotum. Each segment with a row of setae at anterior, lateral and pos-
terior margins and a very few scattered setae on disc.

Abdomen widest at base, slightly tapered to apex: first segment shortest, the segments
increasing in length progressively to apex; a little more densely setose than thorax. Pseudo-
pod about twice as long as wide. Urogomphus two-segmented, shorter than pseudopod,
subcylindrical (Fig. 1B).

Length.—9 mm.

Material examined —Five specimens, "2 mile west of pier, San Clemente, Orange Co.,
California, 12 April 1967, Gary James coll.

Notes.—This larva differs from the other larvae of Cafius in having a two-segmented
urogomphus that is much shorter than the pseudopod.

Figure 5. Pupa of Cafius canescens Miklin. a,
ventral view: b, lateral view.

LARVA OF CAFIUS SEMINITENS HORN

Color.—Pale testaceous, with head and pronotum ferruginous, the base and apex of
mandibles darker. Head subquadrate, a little wider than long, widest near basal third,
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thence slightly narrowed to apex. Neck about three-fourths as wide as head. Ocelli very

ale, difficult to detect. Frontal sutures joining epicranial suture at an obtuse angle at about
the apical third of head. Clypeal margin with nine teeth, the central tooth distinctly smaller
than the others (Fig. 2A). Antenna four-segmented, the first segment short, the second and
third as wide as and more than twice as long as first, the third with a rounded modified seta
at apex, the fourth small ovoid (Fig. 2C). Maxilla with stipes as long as palpus, about twice
as long as wide; galea small, oval; maxillary palpus (Fig. 2D) with a separate sclerotization
forming a very short ring at base in the form of an extra segment which may represent the
lacina; first segment of palpus about twice as long as wide, the second nearly as wide and as
long as first, the third a little narrower and shorter than second, the fourth small, ovoid.
Ligula about as long as first segment of labial palpus, pubescent at base. Labial palpus
three-segmented, the first segment about twice as long as wide, the second narrower and a
little shorter than first, the third much narrower and shorter than second. Gular sutures
united in basal three-fifths, thence divergent to apex.

Thorax.—Pronotum transverse, the sides well rounded, widest at basal third, with a few
scattered setae on disc and at sides. Mesonotum and metanotum narrower and shorter than
pronotum, with a row of setae at base, sides and apex.

Abdomen slightly tapered from base to apex, the first few segments short, the apical
segments progressively narrower and longer. First four segments irregularly, and densely
set with short stout peg-like setae, the next five segments progressively more sparsely setose.
Pseudopod about twice as long as wide. Urogomphus one-segmented, spherical, much
shorter than pseudopod (Fig. 2B).

Length.—10-14 mm.

Material examined.—Five specimens, Corona Del Mar, Orange Co., California, 16
September 1967, Gary James collector.

Note.—This larva differs in several respects from other known larvae of Cafius, but par-

Figure 6. Pupa of Cafius seminitens Horn. a,
ventral view; b, lateral view.




1971 JAMES, MOORE AND LEGNER: CAFIUS 287

ticularly in the spherical one-segmented urogomphus, the “extra segment” at the base of
the maxillary palpus, the very transverse pronotum and the densely setose first four abdom-
inal segments.

On the basis of larval characters this species might be placed in a separate genus or
even separate subfamily, but adult characters preclude such a course. Because of the great
similarity of their imagoes, this species and C. canescens are usually placed by themselves
in the subgenus Bryonomus.

PUPAE

The pupa of the European species C. sericeus Holme, was described and illustrated by
Paulian (1941). In his key to the genera of the pupae of the Staphilinoidea he diagnosed
sericeus as follows:

Pronotum with strong marginal setae, without discal serae; dorsum of abdomen flat, epi-
pleurae prominent; with two long slender cerci which have whorls of fine setae apically.

The pupae of the Pacific Coast species show that some of these characters are specific
rather than generic.

Hinton (1958, 1963a. 1963b) called attention to the fact that among the few pupae of
Coleoptera studied the most apparent useful taxonomic characters are the number and ar-
rangement of tubercles, macrosetae and pubescence. The pupae of Cafius which have been
studied share the following characters:

Body without fine pubescence except dense fine pubescence at extreme tip of urogomphus.
Tubercles arranged in a single row at anterior margin of pronotum, two to four rows on middle
and posterior tibiae and one tubercle each at lateral margin of abdominal segments five and
six. Macrosetae restricted to pronotal and abdominal tubercles.

Figure 7. Pupa of Cafius lureipennis Horn. a.
ventral view: b, lateral view.
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Figure 8. Pupa of Cafius lithocharinus Le-
Conte. a, ventral view: b, lateral view.

KEY TO THE KNOWN PUPAE OF THE AMERICAN SPECIES OF CAFIUS

IA. Anterior margin of pronotum with a single row of

nine setigerous tubercles each side .. .. e e s e e s e e SETIIITELCILS
IB. Anterior margin of pronotum with a single row of

fewer than nine setigerous tubercles each side.
2A. Anterior margin of pronotum with a single row of

threesseticerous tuberelesieachside <. oh von 0 i canescens, lithocharinus
2B. Anterior margin of pronotum with a single row of

four setigerous tuberclesecachside. ............................ .luleipennis

Characters have not been found for the separation of the pupae of C. canescens and
lithocharinus.

ACKNOWLEDGMENTS

We are indebted to Dr. Lauren B. Anderson, Mrs. Patricia Farrell and Mrs. Arlene Sansevero of the Univer-
sity of California at Riverside and to Fred G. Andrews of the California Department of Agriculture at Sacramento
for aid in locating literature.

LITERATURE CITED
Dawson, E. Y.
1945. An annotated list of the marine algae and marine grasses of San Diego County, California. Occas.
Papers San Diego Soc. Nat. Hist. 7:1-87.
Dawson, E. Y.
1966. Marine botany: An introduction. Holt Rinehart and Winston, Inc., N.Y. 371 p.
James, G. J.
1968. The biology and ecology of four species of the genus Cafius (Coleoptera: Staphylinidae). M.S.
Thesis, San Diego State College. 72 p.



1971 JAMES, MOORE AND LEGNER: CAFIUS 289

Moore, I.
1956. Notes on intertidal Coleoptera with descriptions of the carly stages (Carabidae, Staphylinidae, Mala-
chiidae). Trans. San Diego Soc. Nat. Hist. 12: 207-230.
Paulian, R.
1941. Les Premier états des Staphylinoidea. Etude de morphologie comparée. Mém. Mus. Hist. Nat. Paris,
n. ser., 15: 1-361.
Rey, C.
1887. Essai d’¢tudes ser les larves des coléoptéres. Ann. Soc. Linn. Lyon 33: 146-1480.
Rozen, J. G.. Jr.
1958. Systematic study of the pupae of the Oedemeridae (Coleoptera). Ann. Ent. Soc. Amer. 52: 299-303.
1963a. Preliminary systematic study of the pupae of the Nitidulidae (Coleoptera). Amer. Mus. Novitates
2124:1-13.
1963b. Two pupae of the primitive suborder Archostemata (Coleoptera). Proc. Ent. Soc. Washington 65:
307-310.
Rupertsberger. M.

I880. Biologie der Kifer Europas. Eine Ubersicht der biologischen Literatur. Donau, Linz. 295 p.

Orange Coast College, Costa Mesa, California 92626 (G.J.J.), and Division of Biological
Control, Department of Entomology, University of California, Riverside, California 92502
(IL.M.and E.F.L.) =



il 4

)




ImEE BHL

Biodiversity Heritage Library

James, G J, Moore, [, and Legner, E F. 1971. "The Larval And Pupal Stages Of 4
Species Of Cafius Coleoptera Staphylinidae With Notes On Their Biology And
Ecology." Transactions of the San Diego Society of Natural History 16, 279-290.
https://doi.org/10.5962/bhl.part.15462.

View This Item Online: https://www.biodiversitylibrary.org/item/25397
DOI: https://doi.org/10.5962/bhl.part.15462
Permalink: https://www.biodiversitylibrary.org/partpdf/15462

Holding Institution
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Sponsored by
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 16 April 2022 at 18:28 UTC


https://doi.org/10.5962/bhl.part.15462
https://www.biodiversitylibrary.org/item/25397
https://doi.org/10.5962/bhl.part.15462
https://www.biodiversitylibrary.org/partpdf/15462
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

