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Table 10. Comparison of the ecological distribution and<*abundances of the species of Canthigaster
observed during this study with observations of these and other species in the literature.
This Study: Other Observations:
Feological Distribution Depth Ecological Distribution Depth 1
Spued fes and Abundance Ranpe and Abundance Range Source Location
C. amboinensis exposed reef fronts where it 0-9m primarily in the lower Allen & Randall, 1977 —-—
may be the most abundant surge zone (approx. =
Canthigaster; occasionally in reef front)
exposed areas of adjacent
habitats shallow surge-swept basalt 0-15m Hobson, 1974 Hawaiian Is.
boulder habitat
uncommon 2-15m Allen & Steene, 1979 Christmas Is.2
. bennetti shallow sandy protected moats, 1-3m shallow, sandy areas 0-10m Allen & Randall, 1977 ——
subtidal reef flats, lagoons
and channels; generally uncommon uncommon 6-12m Allen & Steene, 1979 Christmas Is.
C. coronatus rubble and sand area of outer 12m reef face and outer 10->25m Hobson, 1974 Hawaiian Is.
reef slope; rare dropoff
areas of mixed sand,
rubble and boulders with 6-36%m personal observ. Hawaiian Is.
sparse algae
areas of sand, rubble and 8-121m Tyler, 1967 ————
boulders with sparse algae
——— 6->15m Allen & Randall, 1977 ———
C. cpilampra outer reef slope and deep drop- 9-36"m  uncommon 12-20m Allen & Steene, 1979 Christmas Is.
offs, often in areas of high
vertical relief; uncommon to outer reef slopes, near 20m personal observ. Hawailian Is.
moderately common locally caves or ledges; uncommon
outer reef slopes, near 25m Allen & Randall, 1977 ———
caves or ledges; uncommon
C. janthinoptera snallow, semi-exposed areas with [-2lm common 4-30m Allen & Steene, 1979 Christmas Is.

considerable shelter; common but
sccretive
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Table 10. (continued)

This study: Other Observations:
Fcological Distribution Depth Ecological Distribution Depth
Specivs and Abundance Range and Abundance Range Source Location
C. leoparda cave in deep dropoff; rare 27-36*m  vicinity of caves along 30-50m Lubbock & Allen, 1979 Philippines,
vertical dropoffs Indonesia &
Christmas Is.
C. solandri ubiquitous and generally the 0-36tm  most common member of the 1-16m Allen & Randall, 1977 ——
most common member of the genus 1in a wide variety of
genus in most habitats habitats
C. valentini most habitats except inter- 1-36m wide variety of habitats; 0-30m Tyler, 1967 ————
tidal reef flats; moderately common
common below 3m
more common than most spp. to>20m Allen & Randall, 1977 ———
5~15m Allen & Steene, 1979 Christmas Is.
€. jactator not present in Guam all habitats except reef 0->25m Hobson, 1974 Hawaiian Is.
flat; most common member of (endemic)

genus except in boulder
habitat where C. amboinensis
is the most common member

ubiquitous, including reef 0-30%m personal observ. Hawaiian Is.
flats; very common

C. rostrata not present in Guam coral reefs and seagrass Randall, 1967 West Indies
beds; common

"many observations" to 160m Colin, 1974 Jamaica

Ispecific localities are not given by Allen & Randall (1977). Tyler (1967) lists numerous localities and habitats under "material examined"

2Christmas Ts., TIndian Ocean, for all Allen & Steene (1979) citations.

9%



47

In addition to competition among congeners it seems possible that
competition with certain species of grazers such as acanthurids, scarids
or siganids that crop algal mats (consequently removing the habitat of

some of the invertebrates eaten by Canthigaster as well as the algae) or

territorial pomacentrids which exclude Canthigaster from their

territories, has played a role in the evolution of Canthigaster.

Certain specialists, such as the cave-frequenting C. janthinoptera, C.

epilampra, or C. leoparda, may have evolved in response to competitive
pressure from non-canthigasterine herbivores as well as from some of
their own congeners or other omnivorous tetraodontiforms. The
generalists, such as C. solandri and C. valentini, may be able to
respond to competitive pressure by altering their diets by living in
ddjacent habitats, or by exploiting microhabitats such as small holes
and irregularities of the substrate not accessible to larger grazing
herbivores, during times of scarce resources. Although not quantified
or directly comparable, observations at other island groups in the
tropical Pacific lend this hypothesis credibility. During visits to
Enewetak, Kosrae, Truk, Palau, Pagan and Saipan, I noted that species of

Canthigaster were strikingly less abundant than they were at Guam and in

the Hawaiian Islands, where grazing herbivores are highly exploited by
man, particularly on reef flats., Each of these islands has a much
larger reef area per capita and is relatively unexploited. At Saipan,

an island subject to perhaps intermediate exploitation, Canthigaster

species were notably less abundant than at Guam, but more abundant than
at Kosrae or Pagan where, during a week of diving in a variety of
habitats, fewer than four or five individuals were observed (personal

observaticn). To test this hypothesis, quantitative information on the
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relative abundances of species of Canthigaster, grazing herbivores and

territorial herbivorous pomacentrids, as well as fishing pressure would
have to be obtained for a number of islands subject to various degrees
of exploitation.

Guam's species of Canthigaster are for the most part

morphologically indistinguishable and would thus seem potentially
equally suited to a given niche. Yet they partition resources of food
and space to the extent that each species occupies a niche that is at
least partially species-specific., Specificity of niches varies among
the species along one or more axes of diet, habitat or microhabitat.
Niche ;eparation along any one of these axes raéges from total
separation to mnone at all, but collectively, there is always some
geparation.

The patterns of resource partitioning of Guam's sympatric species

of Canthigaster has much in common with that of the Caribbean

holocentrids studied by Gladfelter and Johnson (1983). Quantitative
diet composition and habitat or microhabitat distribution differed
significantly between most species. Intraspecific dietary consistency
of major food items was found across site and habitat lines and both
groups contained species that could be termed specialists and species
that could be termed generalists. For these species, existing
differences between their niches alone are adequate to permit their

coexistence.
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APPENDIX A

Key to the species of Canthigaster of Guam1

Dorsal rays usually 12, ground color uniformly dark brown, with
numerous white and black spots ( Indo-W. Pacific and Eastern
Pacific)aomusone AT MmwaEs s EEER G s e RGN o neassa b . AMboinensis
Dorsal rays 8 to 10; if ground color uniformly dark, black spots
absent...ceus00e s o o w5 GRS BRSNS KR ERES b bR R A ey 0 D
Caudal fin evenly spotted .....eecevecssscosssasssaeasssass Solandri
Caudal fin 1ot eVEenly SPOLLEA: covswis s vmus s a8 o8 ee.s s 6865686 aboesd
Upper portion of head and body with four dark bars, each wider than
pale interspaces ....eeesceasnn SRR S S RMEEE 6 R SRR b B RS b B b
Upper portion of head and body without dark bars......oecvveeennne C
First two bars of body with narrow extensions continuing down
middle of sides; dorsal rays usually 9 (Indo-W, Pacific, excluding
Hawaiian Is.)2

.................... Ceesesesresesnrasssesrsscsesssssassss Valentini
First two bars on body terminate at about middle of sides; dorsal
rays usually 10 (Indo-W. Pacific, including Hawaiian Is.)
.......................... SEEEE NENENSEE BeEERN dE nenRe s wesse COCOpata
Spots on body or sides rounded and relatively large, the largest at
least 2/3 the size of pupil; ground color uniformly dark; dorsal

and anal rays usually 9 ........ IS B0 A e D S A0 O nnios 50 oo 6

lBased in part on Allen and Randall (1977).

2This species is also sexually dichromatic with males possessing a dusky
area along the midline of the belly and more numerous yellow spots and
and streaks on the chin and anterior portion of the belly than the
female.
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Spots on body or sides tiny, less than % the diameter of pupil;
dorsal portion of body darker than adjacent region on sides; dorsal
rays 9 or 10, anal rays usually 9 ... iierevecseenvssosacsoannnonal

Spots on head and body pale, ground color dark brown to black

(Indo-W. Pacific, excluding Hawaiian IS.) ........... janthinoptera

Spots on body dark and arranged in clusters; ground color light
yellowish-tan (Guam, Philippine, Indonesia and Christmas Island,
Tridian OCTAN) swwn s s 5ne s s i S ET w56 s obed oo emenne orm o uemens leoparda
Numerous tiny red and white spots interspersed over most of body;
red and light blue lines radiating from eye; no conspicuous ocellus
above pectoral axil; pectoral rays 15 or 16 (Indo-W. Pacific,
excluding Hawaiian Is.) ........ § 6 W e S R G S bennetti
Numerous tiny blue spots and lines over most of body except parts
of back; blue lines over yellow ground color radiating from eye,
one of these terminating in a small yellow-centered ocellus above
pectoral axil; pectoral rays usually 17, rarely 16 (W. and Central
Pacific, including Hawaiian Is., and Christmas Is., Indian Ocean)

........................... cesessesacarsesesesncsaasacsss epilampra



Plate I.

A. Canthigaster amboinensis, 10 m, Oahu, Hawaiian Islands.
B. C. bennetti, 3 m, Orote Peninsula, Guam.
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Plate IT.

A. Canthigaster coronata, 12 m, Oahu, Hawaiian Islands.

B. C. epilampra, 24 m, Orote Peninsula, Guam.
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A. Canthigaster janthinoptera, 1 m, under Tepungan Channel

bridge, Guam.
B. C. leoparda, 30 m, Orote Peninsula, Guam.




Plate IV.

A. Canthigaster solandri, 6 m, Gun Beach, Guam.

B. C. valentini, 1.5 m, Agana Bay, Guam.
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