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GROOMING BEHAVIOR AND MORPHOLOGY IN THE
DECAPOD CRUSTACEA

Ravmond T. Bauer

ABSTRACT

Many decupod crustacean species have specialized structures for grooming the body Lo
keep it free of epizoic growth and particulate fouling. Among the decapod species examined,
preening of the chemosensory antennules with the third maxillipeds was the most widespread
and morphologically conservative behavior. Penaeidean, caridean, and stenopodidean
shrimps possess characteristic setal brushes on the first cheliped for cleaning the chemotuctile
antennular fagellu, Reptant species use only the third maxillipeds for grooming these flagella.
Gill cleaning mechanisms vary widely: cheliped brushes, setae arising from thoracic seto-
hranchs, setiferous thoracic epipods,

Decapods use chelipeds and setal brushes at the tips of walking legs for grooming general
body surfaces. This behavior is common in the Natantia (s./.) but is poorly developed in the
Brachyura. | hypothesize that epizoic growth interferes with swimming in shrimps, and it
must be removed by preening. In the ambulatory Brachyura, selection pressure 1o remove
epizoic growth may be less intense. Many decapod species that do not appear to have general
body grooming specializations are nonetheless clean. A variety of mechanisms besides
grooming may serve as antifouling adaptations in these species.

Grooming structures have been little studied, but they may have considerable systematic
value in the study of decapod phylogeny.

Many decapod crustacean species spend considerable time engaged in groom-
ing or cleaning. These species have a variety of structures and behaviors that
function to prevent body fouling by epizoites and particulate debris. During
grooming, the decapod scrapes its exoskeleton with brushes of serrate and mul-
tidenticulate setae. Vital sensory and respiratory structures, such as antennules.,
antennae, and gills, are the most frequently groomed. In some species. there are
prolonged bouts of preening in which the carapace and abdomen are carefully
brushed and scrubbed. The cleaning of brooded embryos by females is an im-
portant grooming behavior in many decapod species.

The functional morphology and biological role of grooming in caridean shrimps
has been studied by Bauer (1975 1977, 1978: 1979). In experiments, amputation
of cleaning limbs resulted in fouling of the body and its remaining appendages.
Shrimps prevented from grooming the antennules suffered severe fouling and
sometimes loss of olfactory hairs (Bauer, 1975; 1977). Ungroomed gills became
fouled and clogged. and brooded embryos not cleaned by females suffered sig-
nificant mortality (Bauer, 1979). General body surfaces, i not regularly cleaned.
served as substrates for the growth of fouling organisms (Bauer, 1975: 1978).
Felgenhauer and Schram (1978) also found higher rates of fouling on the fresh-
water shrimp Paluemonetes kadiakensis when grooming limbs were amputated.

The few experimental studies on other decapods also suggest the importance
of grooming behavior. Snow (1973) found that hermit crabs prevented from
grooming developed heavy antennular fouling. Porcellanid crabs showed severe
gill fouling and susceptibility to infection by larvae of a rhizocephalan parasite
after ablation of the grooming chelipeds (Larry Ritchie, personai communication).
Walker (1974) showed that maxillipedal epipods, which ¢lean the gills in brachy-
uran crabs. helped reduce infestation by gill barnacles in the blue crab Callinectes
sapiclus.

Outside of the recent studies on caridean shrimps cited above, there has been

153



154 JOURNAL OF CRUSTACEAN KIOLOGY, VOL. |, NO. 2, 1981

little work on the identification and description of grooming structures and be-
haviors in the Decapoda. The purpose of this report is to describe decapod clean-
ing structures and behaviors and to give the distribution of grooming characters
in decapod species I have examined. I discuss the possible relationship between
the level of general body grooming specialization and morphological-locomotory
trends within the Decapoda. T offer possible explanations for the apparent absence
of grooming structures in certain decapod groups.

METHODS

Table | presents grooming mechanisms in non-caridean species of decapod crustaceans that | have
examined. | gathered these data by observing live animals (primarily in aguaria but also in the field).
by examining preserved specimens, and by searching the literature for previously reported observa-
tions. With living animals. any repeated rubbing, scraping, picking, or combing actions by appendages
directed towards other appendages or parts of the decapod’s body were considered grooming behav-
ors, (I exclude the interaction among mouthparts from this definition.) Experimental studies on
caridean shrimp (Bauer, 1975; 1977: 1978: 1979) and on the porcellanid crab Perrolisthes cabrilloi
(Larry Ritchie, personal communication) have verified that such behaviors do clean the bodies of
these decapods, In this study, when 1 inferred grooming function of a structure solely from the
morphology of a preserved specimen, 1 used the criterion that the structure was similar to a homol-
ogous one that has been directly observed in cleaning in ancther decapod species. Thus far, this
method has been accurate. In several species. 1 have confirmed the grooming function of a setal brush
or a cheliped, initially inferred on a morphological basis, when living representatives of those species
hecame available for observation. Distribution of grooming characters in caridean species discussed
in this report is given in Bauer (1977; 1978 1979).

RESULTS
Antennular Grooming

Antennular preening by the third maxillipeds is the most widespread and con-
servative of decapod cleaning behaviors. It is present in most of the decapod
species | observed (Table 1: Bauer, 1977). In antennular cleaning. the endopods
of the third maxillipeds reach up to grasp an antennule which has been lowered
between them (Fig. 1). Both the inner flagellum and the outer flagellum (which
carries the olfactory esthetascs) are drawn through rows of serrate setae on the
maxillipedal endopods as, simultaneously, the antennule is raised back up to the
normal upright position and the maxillipeds are lowered. After a bout of anten-
nular preening. the decapod often rubs the endopods of the third maxillipeds
together to rid the endopodal setae of accumulated debris.

Preening of the Antennal Flagellum

Most caridean shrimp clean the long chemotactile antennal flagella with setal
brushes on the first pair of chelipeds. The cleaning brushes are located on opposite
sides of the carpal-propodal joint (Bauer, 1975: 1978). During cleaning, the base
of an antennal flagellum is first caught between these brushes. The flagellum is
then drawn through the brushes, and it is scraped by their serrate setae (Fig. 4,
Bauer, 1978). In all species observed, the antennal flagellum was simultaneously
drawn through the third maxilliped’s cleaning setae to varying degrees. For ex-
ample, in Pandalus danae Stimpson the third maxillipeds were highly involved;
in contrast, the third maxillipeds played little part in the antennal cleaning of
Palaemon ritteri Holmes. However, there were no antennal cleaning brushes
observed in alpheid and atyid carideans: these shrimps groom the antennal flagella
with only the third maxillipeds.

Penaeidean and stenopodidean shrimp that have been examined (Table 1) clean



Table 1. Grooming mechanisms

of decapod crustacean species (for caridean species,

see Bauer, 1977: 1978: 1979): P, present; A, absent,

)
Antennal
flagellum

groomed with

(4j

(35

Source of Information:
D, direct behavioral
observation by The author:

the carpal- General body General body M, inferred from morphology:
propodal (3 grooming by grooming by L. from the literature;
brush of Gin anterior posterior numbers refer to column
Species pereopod 1 cleaning chelipeds pereopods headings
Section Penaeidea
Penaeidae
Penaeus brevirosiris P Compound Chelipeds 1-3 A (no setal 1:M; 2:D; 3-5:M
Kingsley selae on brushes)
thoracic
epipods
P. merguiensis De Man P Compound Chelipeds 1-3 A (no setal 1, 2,4, 5:L (Hindley
setae on brushes) and Alexander,
thoracic 1978; 1. P. R.
epipods Hindley, pers.
comm.) 3, 5:M
Aristaeidae
Gennadas incertus P ? (epipods Chelipeds 1-3 A (no setal 1-5:M: 4:D on
Balss reduced, brushes) Gennadas sp.
setae lacking)
Section Stenopodidea
Stenopodidae
Stenopus hispidus P Chelipeds 1 Chelipeds 1 A (no setal M, D; 24 M, D, L.
(Olivier) and 2 and 2 brushes) (Stolen, 1964); 5:D,
M
8. scurellatus Rankin P Chelipeds 1 Chelipeds | A (no setal 1-5: Joseph Goy (pers.
and 2 and 2 brushes) comm.)
Micraprosthema semilaeve P Chelipeds 1 Chelipeds | A (no setal 1-5: Joseph Goy (pers.
(von Martens) and 2 and 2 brushes) comm.)

ADOTOHdHOW ANV HOIAVHEE DNIWOOYD dOdyOdad HENvA

Sy



Table 1. Continued.

(
Antennal Source of Information:
fagellum D, direct behavioral
in groomed with 4) 15 observation by the author:
Antennular the carpal- General body General body M. inferred from morphology:
grooming by propodal (3) grooming by grooming by L. from the literature;
the third brush of Gill anterior posterior numbers refer to column
Species maxillipeds pereopod 1 cleaning chelipeds pereopods headings
Section Macrura
Astacidae
Procambarus clarkit P A Setobranch Chelipeds 2 Brushes of 1-5:M; 1-2:D
(Girard) setae and 3 serrate setae
on pereopods
4 and 5
Austropotamobhius P A Setobranch Chelipeds 2 Brushes of 1-5:L (Thomas, 1970)
pallipes (Lereboullet) setae and 3 serrate setae
on pereopods
4 and §
Nephropidae
Nephrops norvegicus (1..) P A Setose thoracic Chelipeds 2 Brushes of 1,2, 4, 5:L (Farmer,
epipods lying and 3 serrate setae 1974) 3:M
between gills on pereopods
4and 5
Homarus americanuy P A Setose thoracic Chelipeds 2 Brushes of 1:D. 1-5:M
(H. Milne-Edwards) epipods lying and 3 serrate setae
between gills on pereopods
. 4 and 5
Palinuridae
Panulirus interruptus P A Setose thoracic Brushes of Brushes of 1-5:M: 4, 5:D
(Randall) epipods lying serrate setae serrate setae
between gills on achelate on pereopods
pereopods 1. 4and 5

2.3
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Table 1. Continued.

)
Antennal Source of Informaton:
Aagellum D, direct behavioral
i groomed with (4) 5 observation by the author;
Antennular the carpal- General body General body M, inferred from morphology
grooming by ropodal ] grooming by grooming by L, from the literature;
the third rush of Gill anterior posterior numbers refer to column
Species maxillipeds pereopod 1 cleaning chelipeds pereopods headings
Section Anomura
Axiidae
Calocaris quingqueseriatus P A Setobranch P (7): chelipeds Pereopods 4 1-5:M
(Rathbun) setae 2 and 5 with
propodal
brushes of
serrate setae
Axius vivesi Bouvier P A Setobranch P (7): chelipeds Pereopods 4 1-5:M
setae 2 and 5 with
propodal
brushes of
serrate setae
Callianassidae
Callianassa P A Chelate 5th P (?); chelipeds Pereopods 4 1-2:M; 3:M, D, L
californiensis Dana pereopods 2 and § {MacGinitie, 1934);
4M; 5:M, D, L
Galatheidae
Pleuroncodes planipes P A Chelate 5th Chelipeds 1 Chelate 5th 1,2,3,5:M, D; 4D
Stimpson pereopods pereopods
Porcellanidae
Petrolisthes cabrilloi P A Chelate 5th A Chelale 5th I-5:M, D
Glassell pereopods pereopods
Paguridae
Paguristes turgidus P A Chelate 5th AN Chelate 5th 1-2:M, D; 3-5:M
(Stimpson) pereopods pereopods
Dardanus deformis P A Chelate 5th AH Chelate 5th 1:M. L (Fig. 1); 2-5:M
(H. Milne-Edwards) pereapods pereopods
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Table 1. Continued.

(2)

Antennal Source of Information:
fagellum D, direct behavioral
(n groomed with 4) (5) observation by the author;
Antennular the carpal- General body General body M, inferred from morphology:
grooming by propodal (3 grooming by grooming by L, from the literature;
the third brush of Gill anterior posterior numbers refer to column
Species maxillipeds pereopod | cleaning chelipeds pereopods headings
Lithodidae
Lopholithodes foraminatus P A Chelate 5th A Chelate 5th 1-5:M
Stimpson pereopods pereopods
Hippidae
Emerita analoga Stimpson A (cleaned A Chelate Sth A Chelate 5th 1-2:M, L (Efford,
by setal pereopods pereopods 1966, 1971); 3-5:M
group on
antenna
2)
Section Brachyura
Homolidae
Homola faxoni (Schmitt) P A Setiferous A A (7) (no setal 1-5:M
epipods on brushes)
maxillipeds
1-3 and
pereopods
1-3
Dromiidae -
Dromidia larraburei P A Setiferous A A (?) (no setal 1-5:M
(Rathbun) epipods on brushes)
maxillipeds
1-3: also,

tufts of setae
arising from
the body wall
beneath the
gills
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