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BULLETIN OF MARINE SCIENCE, 30: 313-324, 1980, Biology of Damselfishes

HABITAT EFFECTS ON THE OCCURRENCE OF PARASITES
INHABITING THE SERGEANT MAJOR, ABUDEFDUF

SAXATILIS (LINNEA US), WITH A LIST OF
PARASITES OF CARIBBEAN

DAMSELFISHES

Steven E. Yeo and Richard E. Spieler

ABSTRACT
In June 1976the parasitic faunas of sergeant majors, Abudefduf saxati/is, from a coral reef

habitat near Akumal, Quintana Roo, Mexico and from an estuarine habitat in the adjacent
caleta at Ya]ku were compared, The frequencies of occurrence of the nematode Spiroca-
mal/anus. the hemiurid trematode Geno/inea, the haplosplanchnid trematode Schikhoba/o-
trema, and the copepod H%bom%chus nothrus, were dependent on collection ]ocality.
The residency of the damselfish in habitats with radically different salinity regimes, as well
as the associated biotic communities within these habitats, are suspected causes of the
observed differences,

Damselfishes are ideal subjects for comparative studies of habitat effects on
fish ecology, They are easily observable, present in a variety of marine environ-
ments, and in general possess highly restricted home ranges (Ehrlich, 1975). Be-
cause some parasite populations of marine fish are geographically distinct (Sin-
dermann, 1961), by comparing a specific species of damselfish from various
habitats the ecological, physiological, and behavioral peculiarities, which influ-
ence communities of parasites inhabiting fishes (Noble, 1966), can be examined.

As part of ongoing ecological and physiological studies of coastal marine fishes
of Quintana Roo, Mexico by the Milwaukee Public Museum in cooperation with
CEDAM International, we compared the parasite-mix of Abudefduf saxatilis from
ecologically distinct habitats along the Yucatan coast.

MATERIALS AND METHODS

Twenty A. saxati/is were speared during daylight hours between June 6-23, 1976, Half of these
were collected from coral reef areas near Akumal and half from the caleta at Yalku. The fish were
of mixed sexes, and ranged in size from 67-119 mm standard length in the caleta and from 96-] II
mm standard length on the coral reefs,

Description of Collecting Areas: Coral Reefs

Elkhorn coral (Acropora palmata) dominates the fringing reefs bordering Ak-
umal Bay, Quintana Roo, Mexico (Fig. 1). Extensive growths of brain coral,
staghorn coral, other massive and encrusting forms of stony corals, and gorgo-
nians abound (Fig. 2) in association with the fringing reef and with nearby patch
reefs (Ward and Brady, 1976). A. saxatilis was collected inside and beyond the
fringing reef at depths from 0.5 to 15 m. Water temperature varied from 27 to
29°C and salinity varied from 30 to 35%0 in the area, as determined by a YSI
temperature and salinity probe. Associated with these coral growths was the
diverse community of tropical fishes and invertebrates typical of Caribbean coral
reefs.
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Figure I. Map of the caleta at Yalku and the fringing reefs in the Akumal area of Quintana Roo,
Mexico. (Based on map in Andrews and Andrews, 1975, and aerial photos of the area.) The arrow
in the inset of Quintana Roo points to the portion of the coast shown in the main diagram.

Caleta

Approximately 2 km northeast of Akumal, at Yalku, an inlet is formed in the
karst topography of the Yucatan coast (Fig. 1). The caleta (the steep-sided lateral
branches of the head-waters) at the shoreward end of the inlet follows fractures
in the bedrock. The caleta has a bottom of carbonate sediments and water up to
several meters in depth. The seaward portion tends to be shallower than the
water in the head-waters of the shoreward end where depth is difficult to deter-
mine in the narrow rock channels.

The caleta is an area of rapidly varying salinity. Relatively fresh groundwater
flows into the caleta through the complex network of channels in the bedrock in
a pattern generally similar to that described by Bach et al. (1976), for the Xelha
caleta 12 km southwest of Yalku. In the protected inshore areas, this fresher
water stratifies as a visible layer above the denser saline water. Wind and tidal
action frequently disturb this stratification creating rapid variations in salinity and
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Figure 2. Coral reef community at Akumal Bay.

diffusion currents that can obscure diver VISIOn.During the collecting period
salinities ranged between 18 and 32%0 and water temperatures between 26 and
31°C.

The biota of the caleta differed markedly from that of the nearby coral reefs,
especially with regard to sessile organisms (Fig. 3). Coral growths larger than a
few centimeters were rare. Encrusting growths of algae blanketed the rock faces
bordering the caleta. Mangroves were present on the small island in the center
of the caleta and along some of the shoreline. The inability of sessile organisms
to avoid salinity variations apparently prevents stenohaline sessile organisms
from surviving for prolonged periods in the caleta. In spite of the harsh salinity
regime, a specialized community of motile invertebrates and herbivorous marine
fishes dominated the caleta (Spieler and Noeske, unpublished data).

Parasite Survey Procedures

The exterior surface, oral cavity, gills, and the visceral organs of each fish were
examined for parasites with a dissecting microscope. Portions of the gills were
examined at lOOx and 430x magnification with a compound microscope. After
removal and preliminary examination, the alimentary canal and its contents were
shaken vigorously in a jar partially filled with water. After settling and decanting
to remove debris, helminths were recovered from the residue. Nematodes were
fixed in either formalin or hot 700/0ethanol and transferred to glycerin for ex-
amination. Trematodes were flattened with cover-slip pressure, fixed with for-
malin, stained using Lynch's precipitated borax carmine and mounted whole.
Crustaceans were fixed in formalin and transferred to glycerin.
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Figure 3. An aggregation of Abudefdufsaxati/is and other fishes in the caleta at Yalku, also, showing
the algal mat encrusting the rocks bordering the caleta.

Parasites were identified by using the keys of Yamaguti (1971), Schell (1970),
and Skrjabin et al. (1964), and through comparison to descriptions in the litera-
ture. Yamaguti (1971) served as the standard for naming the digenetic trematodes.

Parasite incidence was recorded and tested (alpha level = 0.05) for indepen-
dence from habitat type using the chi-square procedure for 2 x 2 contingency
tables for each parasite (Sokal and Rohlf, 1969). Expected frequencies were cal-
culated based on overall frequencies of occurrence regardless of habitat. In the
case of the parasite with the lowest significant chi-square value, Fisher's exact
test was used to verify that result.

Numbers of the larger helminths and crustaceans recovered from each habitat
and the range of the number recovered per host are given as an approximate
indication of the intensity of parasitism. Monogenetic trematodes, metacercaria,
and protozoans were not included in these counts due to their small size and
difficulties with recovery.

RESULTS

From the 20 A. saxatilis examined, 181 nematodes, 120 adult digenetic trem-
atodes, 6 immature cestodes, and I3 crustacean parasites were recovered. Overall
incidence of parasitism in the two habitats was similar with from one to five taxa
of parasites recorded per host. Incidence of four parasite taxa inhabiting A. sax-
alitis were dependent on host-habitat; other parasites occurred either indepen-
dently of habitat or too infrequently to detect dependence based on the numbers
of fish examined (Table 1).
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Parasite-mix of hosts from coral reefs near Akumal
The parasite-mix of A, saxatilis hosts from coral reefs (Table I) consisted

mainly of genera previously reported from A. saxatilis or from other pomacen-
trids collected at Caribbean and Central American marine localities (Table 2).
The stomach trematode Genolinea and the intestinal trematode Schikhobalotre-
ma occurred more frequently (Table 1) in hosts from coral reefs than in hosts
from the caleta. A total of 99 specimens of these trematodes (3-27 per host) were
recovered from the 10reef hosts; only 9 specimens (0-7 per host) were recovered
from 10 caleta hosts. The bomolochid copepod Holobomolochus nothrus was
observed (0-3 specimens per host) within the oral cavity or on the gills of only
hosts collected in coral reef areas. Previous reports of this copepod on A. saxatilis
are from Jamaica (Wilson, 1913) and Curacao (Vervoort, 1969). Cestode larvae
(0-3 specimens per host) and gnathid isopods (0-3 specimens per host) were
observed only on coral reef hosts, but at too low incidence to detect a dependence
on habitat type.

Parasite-mix of hosts from the caleta at Yalku
In contrast to the similarity of the parasite-mix of hosts inhabiting coral reefs

to previous reports, the parasite-mix of A. saxatilis inhabiting the caleta was
dominated by the nematode Spirocamallanus. Previously unreported from dam-
selfishes, Spirocamallanus occurred in the alimentary canal of 9 out of 10 A.
saxatilis from the caleta, and was not observed in hosts inhabiting coral reefs
(Table 1). The occurrence of Spirocamallanus in A. saxatilis is not surprising
considering previous reports of its occurrence in a wide variety of estuarine and
marine teleosts from the American Atlantic and Pacific (Annereaux, 1946; So-
gandares-Bernal, 1955; Noble and King, ]960; Joy, 197]; ]974; Vicente and Santo,
]972; Fusco and Overstreet, 1978). The closest previous locality records to Yalku
are Winter's (1953) reports on the genus, based solely on females of S. spiralas
from Boca del Rio, Veracruz, and Salina Cruz, Oazaca, Mexico. Hosts from the
caleta contained a total of ]81 nematodes and from 0 to 105 individuals of Spi-
rocamallanus per host. Some of these nematodes were over 2 cm in length.

Several specimens of the stomach trematode Lecithochirium (12 recovered
from a single host) and sporozoan cysts (approximately 1 mm in diameter) were
present in the alimentary canal of fish from the caleta, but they occurred too
infrequently to show dependence on host-habitat. Tanaids and an aquatic mite
were found on the external surface of single hosts from the caleta.

Occurrences of parasites independent of host-habitat

In addition to the parasites found too infrequently on hosts from a single habitat
to demonstrate habitat dependence, the gall bladder trematode Deretremafusillus
(2 specimens), metacercarial cysts, and monogenetic trematodes occurred with
about equal incidence on A. saxatilis from both habitats. This similarity, how-
ever, may be an artifact of not identifying the monogenetics and metacercaria to
species-level due to difficulties with recovery and preparation.

DISCUSSION

Previous studies of parasitism in Caribbean and Central American pomacen-
trids are principally systematic in nature with parasite-descriptions, host-species
lists, and some comparison of geographically distant faunas (Table 2). We are
unaware of any previous observations of distinct differences in occurrence of
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pomacentrid parasites from such relatively adjacent collecting localities as exist
between the parasite-mixes of A. saxatilis from the caleta at Yalku and the coral
reefs near AkumaI. We believe the observed differences in the parasite-mixes of
A. saxatilis were the result of the combined effect of the ecological distinctness
of the two habitats and the tendency of individual damselfish to maintain a limited
home range.

Since differences in the salinity regimes of the two habitats appeared to be
important in maintaining the biotic distinctness of each of these areas, the direct
or indirect effect of salinity variations are suspected of also influencing the par-
asite-faunas. External parasites are directly subjected to the salinity variations of
the habitat selected by their host. Intolerance of variable salinities may explain
the apparent absence of H. nothrus and gnathid isopods from A. saxatilis inhab-
iting the caleta. The presence of monogenetic trematodes on hosts from both the
caleta and the reef areas may be indicative of their greater tolerance to salinity
variations. However, undetected species-level differences in tolerance might be
present that could only be detected by further investigation.

The absence of Spirocamallanus from A. saxatilis residing in the coral reefs
cannot be easily explained by the direct effect of salinity variations. Noble and
King (1960) found that S. pereirai, the closely related nematode parasitizing Gil-
lichthys mirabilis, showed a remarkable tolerance to changes in salinity. On this
basis the nematode would be expected to parasitize hosts from both the caleta
and the coral reefs. Joy (1974) attributed differences in the incidence of S. pereirai
in various size classes of Micropogon undulatus to varying consumption of co-
pepods containing infective larvae. Fusco and Overstreet (1978) considered the
records of S. pereirai reported by Joy (1971; 1974) and Sogandares-Bernal (1955)
to be S. cricotus. which they described as an Atlantic species morphologically
distinct from the closely related Pacific species S. pereirai and from the Brazilian
species S. macaensis (Vicente and Santo, 1972). The estuarine collection local-
ities and hosts of Spirocamallanus cricotus and S. pereirai in previous reports
suggest that the crustacean intermediates of these nematodes are adapted to es-
tuarine habitats. Thus, the scarcity of intermediate hosts in areas of more constant
salinity may explain the absence of Spirocamallanus in A. saxatilis from the
coral reef habitats.

Noble (1966) considered the diet of fishes as the most important biotic feature
in determining the nature of their parasite fauna. Randall (1967) found that the
diet of A. saxatilis varied markedly with the environment from which it was
collected. Differences in the biotic communities of the reef and the caleta thus
may have affected the diet of A. saxatilis, thereby creating the differences in the
frequencies of occurrence of its internal parasites. Information is unavailable,
however, concerning possible dietary routes of infection for Genolinea and Schik-
hobalotrema, other than the observations that the cercaria of S. acuta encyst in
the open on vegetation (Cable, 1954) and that benthic algae, sessile animals, and
individual zooplankters are important items in the diet of A. saxatilis (Randall,
1967).

The differences in the salinity regimes of the caleta and the reef areas could
influence internal parasites indirectly through alterations in the physiology of the
host. Osmoregulatory stress could alter the internal environment of the fish to
such an extent that certain parasites encounter more favorable conditions in hosts
from a particular habitat. Interspecific competition for limited resources, such as
preferred sites within the hosts might also affect parasite occurrence. Sogandares-
Bernal (1959) has discussed how factors, such as pH, affect the exact site location
of parasites within their hosts. The trematodes of A. saxatilis exhibited site pref-
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erences: Geno/inea and Lecithochirium were observed in the stomach, Schikhoba-
lotrema occurred in the intestine, and Deretrema was present in the gall bladder.
The abundance and physical size of Spirocamallanus in the alimentary canal of
the caleta hosts may have decreased the sites available to Schikhobalotrema or
Genolinea. Interestingly, in the single host from the caleta not parasitized by
Spirocamallanus, Schikhobalotrema was present and, in the only host parasitized
by Lecithochirium, Genolinea was absent. Although these observations are too
limited to draw definite conclusions, they suggest interspecific competition among
parasites.

The size and permanence of host residence are of interest in establishment of
habitat-related differences in parasitism. The existence of differences between
the parasite-mix of A. saxatilis from the caleta and that of the coral reef hosts
seems to confirm previous observations of the restricted size of damselfish resi-
dences (Bardach, 1959; Fishelson, 1970). Joy's (1974) observation of seasonal
variations in the incidence of S. pereirai and the 30 to 50 day periods of residence
observed by Bardach (1959) for A. saxa tilis, suggest that similar periods of res-
idency would be sufficient to establish a parasite fauna reflecting host-habitat
differences.

Although the short duration of this study precluded more definite statements
concerning the dynamics of damselfish host-parasite relationships, the existence
of parasite-mix differences in A. saxati/is from adjacent but ecologically distinct
habitats provides a unique opportunity for further investigation of the ecological
relationships of marine fishes.

ACKNOWLEDGMENTS

We thank T. and M. Fifield for initiating our research in Quintana Roo and for their gracious
support during the study. T. Noeske assisted in the field work; G. Johnson and others provided
technical assistance. This study was funded in part by the Friends of the Milwaukee Public Museum
and CEDAM International.

LITERATURE CITED

Andrews, E. W., IV, and A. P. Andrews. 1975. A preliminary study of the ruins ofXcaret, Quintana
Roo, Mexico, with notes on other archaeological remains on the central east coast of the Yucatan
penninsula. Middle American Research Institute Publ. 40, Tulane Univ. 117 pp.

Annereaux, R. F. ]946. A new nematode, Procamallanus pereirai. with a key to the genus. Trans.
Amer. Micro. Soc. 65: 299-303.

Bach, W., B. B. Hanshaw, T. E. Pyle, and A. E. Weidie. 1976. Hydrologic study of Caleta Xel Ha,
Mexic{}-With a note on the Geology of Xel Ha. Pages 244-258 in Carbonate Rocks and Hy-
drogeology of the Yucatan Peninsula Mexico. Field Trip New Orleans Geological Society for
AAPG/SEPM Annual Convention May 24-26, 1976. 341 pp.

Bardach, J. E. 1959. On the movements of certain Bermuda reef fishes. Ecology 39: 139-146.
Blankespoor, H. D. 1976. Notes on some parasites of Bahama fishes. Drum and croaker 16: 35-38.
Boone, P. L. 1921. Report on the Tanaidacea and Isopoda. Univ. of Iowa Studies: Nat. Hist. 9:

91-98.
Cable, R. M. 1954. Studies on marine digenetic trematodes of Puerto Rico. The life cycle in the

family Haplosplanchnidae. J. Parasit. 40: 71-76.
--, and L. A. Quick. 1954. Some Acanthocephala from Puerto Rico with a description of

a new genus and three new species. Trans. Amer. Micro. Soc. 73: 393-400.
Ehrlich, P. R. 1975. The population biology of coral reef fishes. Ann. Rev. Ecol. Syst. 6: 211-247.
Fishelson, L. 1970. Behavior and ecology of a population of Ahudefduf saxati/is (Pomacentridae,

Teleostei) at Eilat (Red Sea). Anim. Behav. 18: 225-237.
Fusco, A. c., and R. M. Overstreet. 1978. Spirocamal/anus cricotus sp. N. and S. halitrophus sp.

N. (Nematoda: Camallanidae) from fishes in the Northern Gulf of Mexico. J. Parasitol. 64: 239-
244.

Joy, J. E. 1971. Spirocamallanus pereirai (Nematoda: Camallanidae) from the croaker, Micropogon
undulatus. in Texas. J. Parasit. 57: 390.

http://www.ingentaconnect.com/content/external-references?article=0003-0023()65L.299[aid=8808096]


324 BULLETINOFMARINESCIENCE,VOL.30, 1980, BIOLOGYOFDAMSELFISHES

---, 1974, Incidence and intensity of Spirocamallanus pereirai (Nematoda: Camallanidae) infes-
tations in the croaker, Micropogon undulatus (Linneaus) and spot, Leiostomus xanthurus La-
cepede, from Texas. Contrib. Mar. Sci. 18: 1-6.

Linton, E. 1910. Helminth fauna of the Dry Tortugas, 2, Trematodes. Pap, Tortugas Lab. 4: 11-98,
Manter, H. W. 1934. Some digenetic trematodes from deep-water fish of Tortugas, Florida. Pap.

Tortugas Lab. 27: 257-345.
---, 1940. Digenetic trematodes of fishes of the Galapagos Islands and the neighboring Pacific.

Allan Hancock Pacific Expeditions 2: 329-497.
---. 1947. The digenetic trematodes of marine fishes of Tortugas, Florida. Am. MidI. Nat. 38:

257-392,
Nahhas, F. M., and R. M. Cable. 1964. Digenetic and aspidogastrid trematodes from marine fishes

of Curacao and Jamaica. Tulane Stud. Zool. II: 169-228.
Noble, E. R. 1966. Dependence of the parasitic fauna of fish and amphibia upon ecological pecu-

liarities of the host. Proc. 1st Int. Congr. Parasit. (Rome 21-26 Sept. 1964): 550-551.
---, and R. E. King. 1960. The ecology of the fish Giffichthys mirabilis and one of its nematode

parasites. J. Parasit. 46: 679-685.
Overstreet, R. M. 1969. Digenetic trematodes of marine teleost fishes from Biscayne Bay, Florida.

Tulane Stud. Zool. 15: 119-175.
Randall, J. 1967. Food habits of reef fishes of the West Indies. Stud. Trop. Oceanogr. 5: 665-847.
Schell, S. C. 1970. How to know the trematodes. Wm. C. Brown Co., Publishers, Dubuque, Iowa.

355 pp.
Siddiqi, A. H., and R. M. Cable. 1960. Digenetic trematodes of marine fishes of Puerto Rico. Sci.

Sur. Porto Rico and Virgin Islands 17: 255-369.
Sindermann, C. J. 1961. Parasite tags for marine fish. J. Wildl. Mangt. 25: 41-47.
Skrjabin, K. r., et al. 1964. Keys to the trematodes of animals and man. Univ. rIIinois Press, Urbana.

351 pp.
Sogandares-Bernal, F. 1955. Some helminth parasites of fresh and brackish water fishes from Lou-

isiana and Panama. J. parasit. 41: 587-594.
---. 1959. Digenetic trematodes of marine fishes from the Gulf of Panama and Bimini, British

West Indies. Tulane Stud. Zool. 7: 69-117.
---, and L. Me. Sogandares. 1961. Nine digenetic trematodes of marine fishes of the Atlantic

coast of Panama. Tulane Stud. Zool. 8: 141-153.
Sokal, R. R., and F. J. Rohlf. 1969. Biometry. W. H. Freeman and Co., San Francisco. 776 pp.
Sparks, A. K. 1957. Some digenetic trematodes of marine fishes of the Bahama Islands. Bull. Marine

Sci. 7: 255-265.
Vervoort, W. 1969. Caribbean Bomolochidae (Copepoda, Cyclopoida). Uitg. natuurw. Studkring

Suriname 53: 1-125.
Vicente, J. J., and E. Santo. 1972. Sobre urn novo nematodeo camalanideo parasito de peixe marinho

(Nematoda, Camallanoidea). Atas. Soc. BioI. Rio de Janeiro 15: 145-]47.
Ward, W. c., and M. J. Brady. 1976. Road Log-Colonia Puerto Juarez to Tulum. Pages 313-324

in Carbonate Rocks and Hydrogeology of the Yucatan Peninsula, Mexico. Field Trip New Or-
leans Geological Society AAPGfSEPM Annual Convention May 24-26, 1976. 341 pp.

Wilson, C. B. 1913. Crustacean parasites of West Indian fishes and land crabs with descriptions of
new genera and species. Proc. U.S. Nat. Mus. 44: 189-278.

---. 1935. Parasitic copepods from the Dry Tortugas. Pap. Tortugas Lab. 29(12): 329-347.
Winter, H. A. 1953. Presentation of Spirocamallanus spiralis (Baylis, 1923) Olsen, 1952 (Nematoda)

in marine fish of Mexican waters. Ciencia 13: 137-140.
Yamaguti, S. 1971. Synopsis of digenetic trematodes of vertebrates. Vol. 1 and 2. Keigaku Publishing

Co., Tokyo, Japan.

DATE ACCEPTED: July 3, 1979. Presented at: The Biology of Damselfishes Symposium, American
Society of Ichthyologists and Herpetologists, Tempe, Arizona, June 8, 1978.

ADDRESSES:(S. Y.) NIEllS Aquatic Biomedical Research Center. Great Lakes Res. Facility, 600 E.
Greenfield Ave., Mihl'aukee, WI 53204; (R.S.) Vertebrate Division, Milwaukee Public Museum, 800
West Wells Street, Milwaukee, WI 53233.

http://www.ingentaconnect.com/content/external-references?article=0007-4977(1957)7L.255[aid=8702233]
http://www.ingentaconnect.com/content/external-references?article=0007-4977(1957)7L.255[aid=8702233]
http://www.ingentaconnect.com/content/external-references?article=0003-0031(1947)38L.257[aid=4177135]
http://www.ingentaconnect.com/content/external-references?article=0003-0031(1947)38L.257[aid=4177135]
http://www.ingentaconnect.com/content/external-references?article=0022-3395(1960)46L.679[aid=8808102]
http://www.ingentaconnect.com/content/external-references?article=0022-3395(1960)46L.679[aid=8808102]
http://www.ingentaconnect.com/content/external-references?article=0022-3395(1960)46L.679[aid=8808102]
http://www.ingentaconnect.com/content/external-references?article=0022-3395(1960)46L.679[aid=8808102]
http://www.ingentaconnect.com/content/external-references?article=0022-3395(1955)41L.587[aid=8808100]
http://www.ingentaconnect.com/content/external-references?article=0022-3395(1955)41L.587[aid=8808100]

	Nova Southeastern University
	NSUWorks
	1-1-1980

	Habitat Effects on the Occurrence of Parasites Inhabiting the Sergeant Major, Abudefduf saxatilis (Linnealus), with a List of Parasites of Caribbean Damselfishes
	Steven E. Yeo
	Richard E. Spieler
	NSUWorks Citation


	tmp.1412100351.pdf.toUTp

