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Abstract
The exceptionally large idotheid isopod Glyptonotus antarcticus Eights is both a
predator and scavenger at McMurdo Sound. Based on an examination of the gut
contents of 118 adults, the most frequently occurring foods are ophiuroids, gastropods,
isopods, echinoids, and pelecypods. A high percentage of echinoderm prey is unusual
for isopods. The species is cannibalistic. A comparison of food items found inindividuals taken on a gravel, sand, and shell-debris bottom and from a sponge-
coelenterate mat suggests that availability of food is more important than type of prey.
Of 152 females examined, 23 contain eggs or larvae in the marsupium. Numbers
of eggs per marsupium range from 356 to 1,020. The presence of brood eggs in
specimens taken throughout the year and the presence of larvae in specimens collected
in June and December suggest a variable reproductive period.

Introduction
During the years 1958-61 benthic research programmes were operated at McMurdo
Sound by American and New Zealand parties. This paper reports on some aspects
of the biology of Glyptonotus antarcticus Eights, an exceptionally large idotheid
isopod, of which numerous specimens were obtained in the course of work carried
out by the Stanford University Biological Programme in Antarctica. Inferences on
feeding are drawn on the basis of gut contents, and some observations are also
included on reproduction and epizoons.

The genus Glyptonotus is presently considered monotypic (Sheppard, 1957).
Although several systematic and morphological papers deal with the type species
(e.g., Pfeffer, 1887; Richardson, 1906, 1913; Hodgson, 1910; Collinge, 1918; Tatter-
sail, 1921; Sheppard, 1957) there is, as for most Antarctic invertebrates, a lack of
data concerning its ecology and physiology. Specimens have been recorded from
off South Georgia, the South Orkney and South Shetland Islands, the Antarctic
Peninsula, and the Ross Sea in depths ranging from 1 to 585 metres.
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Materials and Methods
Between 18 November 1958 and 26 November 1961, 176 specimens of

Glyptonotus were collected at or near McMurdo Station (77° 51' S, 166° 40' E)
in the south-western Ross Sea. Of these specimens 172 were obtained through
holes in the sea ice within 3km of McMurdo Station and the remaining four
individuals were obtained along the north shore of Cape Evans about 23.5km
north of McMurdo Station. Methods of capture included baited wire traps, tangles,
and dip nets. Specimens were collected from the shoreline to a depth of 585 metres.
The occurrence of a specimen from 585 metres deep at Stanford University Sta.
TOS (77° 53' S, 166° 44' E) is apparently a new depth record for this species.

Specimens ranged from 51mm to 111mm in total length measured from the
antero-dorsal edge of the labrum to the tip of the pleotelson. Ratios of body length
to body width ranged from 2.26 ; 1 to 2.64 : 1. The collection comprised 23 males,
152 females, and one unsexed. The ratio of males to females was 1 : 6.6.

During this study I examined the gut contents of 118 adult specimens, 15 males
and 103 females. These individuals ranged from 71mm to 111mm in total length.
Depths of capture ranged from 1-136 metres. These animals were taken in baited
wire traps except for eight individuals collected by dip net or tangle. Trap baits
included seal meat and blubber, frozen seal blood, and fish. Some specimens were
examined immediately after capture. Others were dissected, the alimentary tract
removed and preserved in alcohol, and the contents examined at a later date.

Results and Discussion
Individuals were collected on a variety of bottom types throughout the year

indicating Glyptonotus is not restricted to a particular substrate.

Foods and Feeding Habits
Alimentary tracts were empty in nine (7.6%) of the 118 individuals examined.
Table I lists gut contents, the number of individuals containing each item, and

the per cent frequency of occurrence of each item based on the 109 specimens
that did have material in the gut. Most individuals contained more than one type
of food. Three foods are listed separately at the bottom of Table I because they
were present apparently as a result of baited trapping. None of the eight individuals
taken by means other than traps contained these items.

The most frequently occurring foods in Glyptonotus were ophiuroids (52.3%),
gastropods (19.3%), isopods (17.4%), and echinoids (14.7%). Two species of
ophiuroids could be identified from the gut contents. These were Ophiacantha ant-
arctica Koehler and Ophiurolepis gelida (Koehler), the two most abundant
ophiuroid species at McMurdo Sound. A common trochid, Margarella refulgens
(Smith) was the only species I could identify from the gastropod remains present.
Small isopods were taken as food by 19 individuals. In seven of these instances
the prey isopods included one or more Glyptonotus. Thus, the species is cannibal-
istic. Pieces of testes and spines of an echinoid, Sterechinus neumayeri (Meissner),
were present in 16 specimens. Remains of no other species of echinoids were found.

Two specimens contained crinoids. Part of the remains from one of these
Glyptonotus was identified as Anthometra adrianiBell, one of the two most abundant
species of crinoids in McMurdo Sound.

Amphipods of the genus Orchomenella (probably O. plebs Hurley; see Hurley,
1965) were attracted in great numbers to baited traps. They were so abundani
at times that in a few hours they reduced to scraps and hard parts any seal meat,
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fish, or other bait present. Glyptonotus readily fed on these amphipods in this
artificial situation. There was no evidence that Orchomenella constitutes a natural
food for Glyptonotus. None of the eight specimens of this isopod captured by
non-baited methods contained these amphipods. Tait (1917) referred to amphipods,
dead meat, and ophiuroids as natural foods of Glyptonotus. But Tait’s specimens
were obtained by members of the Scottish National Antarctic Expedition, 1902-
1904, who used baited traps in making collections. It seems reasonable to assume
that the amphipods Tait found in the specimens he examined were eaten because
they were concentrated in large numbers in the traps. However, the possibility
of Glyptonotus feeding on dead amphipods in the natural environment cannot be
excluded.

* These foods are listed separately as they are apparently present as a direct result of the
baited-trap method of capture. See text.

Table I.—Gut contents of 109 Glyptonotus antarcticus from McMurdo Sound, Antarctica,
1958-1961.

Table ll.—Gut contents of Glyptonotus antarcticus from differing bottom types at McMurdo
Sound, Antarctica.

Contents
Number of specimens

containing item
Per cent frequency

of occurrence
Ophiuroids 57 52.3
Gastropods 21 19.3
Isopods 19 17.4
Echinoids 16 14.7
Pelecypods 10 9.2
Polynoid polychaetes 7 6.4
Ectoprocts 7 6.4
Calcareous polychaete tubes 6 5.5
Pycnogonids 3 2.8
Sponge 2 1.8
Crinoids 2 1.8
Brachiopods 1 0.9
Algae 1 0.9

Orchomenella (Amphipoda)* 48 44.0
Seal meat bait* 46 42.2
Fish* 1 0.9

Contents

Volcanic sand, gravel, sponge
spicules and shell debris

1-43 metres
(50 specimens)

Sponge-coelenterate complex
51-136 metres
(59 specimens)

Number of
specimens
containing

item

Per cent
frequency

of occurrence

Number of
specimens
containing

item

Per cent
frequency

of occurrence
Ophiuroids 21 42.0 36 61.0
Gastropods 14 28.0 7 11.9
Isopods 7 14.0 12 20.3
Echinoids 9 18.0 7 11.9
Pelecypods 8 16.0 2 3.4
Polynoid polychaetes 6 12.0 1 1.7
Ectoprocts 1 2.0 6 10.2
Calcareous polychaete tubes 4 8.0 2 3.4
Pycnogonids 3 6.0
Sponge 2 4.0
Grinoids 2 3.4
Brachiopods 1 2.0
Algae 1 1.7
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Glyptonotus were attracted to seal meat, frozen seal blood, and blubber placed
as bait in the traps, yet most specimens contained one or several other food items.
Presumably remains of fish and seals, if naturally available, would be taken for food.

Table II shows a comparison between the gut contents of Glyptonotus collected
on a bottom of coarse sand, gravel, and sponge and shell debris, 1-43 metres deep,
and specimens taken on a thick mat of living sponges and colonial coelenterates,
51-136 metres deep. In the first instance the isopods had fed more heavily on
gastropods, pelecypods, and polynoid polychaetes, while specimens from the living
sponge mat contained more ophiuroids. These differences suggest that availability
of food is probably more important than the type of prey.

In Glyptonotus (Subfamily Glyptonotinae) the three anterior pairs of legs are
modified such that the propodus is dilated and with the refiexible dactylus forms
a prehensile hand. These legs are termed gnathopods in contrast to the condition
found in the Subfamily Idotheinae wherein members lack the specialised gnathopods
and all thoracic limbs are similar. As pointed out by Tait (1917), the flexure of
the gnathopods, the arrangement of setae on a limited ventral portion of the
anterior limbs, and the ability for ventral flexure of the body in this region all
suggest that food is gathered or secured under the body. Glyptonotus apparently
bestrides or settles down on its prey and the prehensile gnathopods manipulate the
food already in the vicinity of the mouth.

Recent observations of live Glyptonotus in aquaria at the USARP Laboratory
at McMurdo Sound have shown that this species can swim quite rapidly with the
ventral surface uppermost (D. E. Wohlschlag, pers. comm.). Whether such move-
ments are used in obtaining prey remains undetermined.

Large powerful mouth parts (see fig. 2) and gnathopods enable Glyptonotus to
feed on such animals as crinoids, ophiuroids, and echinoids. The high percentage
of echinoderm prey is unusual for isopods.

An interesting morphological adaptation in this species, cited by Marshall and
Orr (I960), is that several of the thoracic somites are divided along the mid-line,
evidently so that the body can expand after ingesting large quantities of food. Many
of the individuals examined during this study were expanded.

The ecological role of Glyptonotus as a large predator and scavenger on the
bottom most closely resembles that of crabs and lobsters in the benthic economy of
more temperate zones.

Glyptonotus as Prey

No records of predation on adult Glyptonotus have been noted. No specimens
were found in an examination of the stomach contents of 44 Weddell seals at
McMurdo Sound, although several species of smaller isopods were present (Dear-
born, 1965). Heavy armour and in particular the stiff spinous terminal segment
(pleotelson) probably make adult Glyptonotus undesirable as food for potential
vertebrate predators (see fig. 1).

I have found very small Glyptonotus in the stomach contents of Trematomus
hernacchii, the most abundant benthic fish in the area.

Epizoons

Individual Glyptonotus are hosts to a variety of organisms that live on or
attached to the outside of the body. At McMurdo Sound these associated organisms
included several species of sponges, hydroids, flatworms, gastropods, ectoprocts, and
a polychaete of the genus Spirorhis which secretes a coiled calcareous tube usually
on the ventral surface of the isopod (fig. 2).



Glyptonotus antarcticus Eights. Fig. 1 (above). —Ventral aspect, female, X 1.3; showing
marsupium made up of overlapping oostegites arising at the bases of thoracic limbs 1— 5; the
right side of the marsupium has been cut away, and the brooding eggs removed. Fig. 2

(below). —Ventral aspect, male, X 2.5.
Abbreviations.—Figure 1: 1, right second antenna; 2, mandible; 3, marsupium; 4, uropod;
5, fourth peraeopod; 6, fifth peraeopod; 7, sixth peraeopod; 8, seventh peraeopod; 9, terminal
segment (pleotelson). Figure 2: 1, labrum; 2, mandible; 3, first gnathopod; 4, second gnatho-

pod; 5, third gnathopod; 6, Spirorbis attached to ventral plate.

PLATE 1Trans Royal Society of N.Z., Zoology, Vol. 8, No. 15



Reproduction

In Glyptonotus the penis is a double structure located mid-ventrally between the
thorax and abdomen. The individual penes are equipped with terminal bristles.
In males the endopodites of the second pair of pleopods are modified to long spinous
elements collectively termed the appendix masculina. This structure apparently
develops later than the penis although there may be considerable variation
(Sheppard, 1957). Specimens I examined included an individual, 51mm in length,
with a well-developed penis but no appendix masculina. A specimen 86mm long
was the smallest male in the present collection to have the appendix masculina
present as a free stylet not fused to a lobe of the pleopod. The appendix masculina
aids in the transmission of bundles of spermatozoa during copulation (Caiman,
1909).

The female broods the eggs in a typical marsupium formed by overlapping
oostegites. Whereas most isopods have only four pairs of oostegites, one set arising
at the base of each pair of thoracic limbs, I—4 or 2-5, in Glyptonotus the marsupium
is made up of five pairs (fig. 1). Age of females at sexual maturity varies with
locality and hydrological conditions. Nordenstam (1933) reported a brooding female
64.5mm in length among specimens taken by the Swedish Antarctic Expedition at
South Georgia. The smallest brooder I collected at McMurdo Sound was 85mm in
length.

During the present study 152 female Glyptonotus were examined. These included
23 individuals with eggs or larvae in the marsupium. Volumes of ovaries from 92
females were determined by using graduated tubes to measure the amount of dis-
placement when the ovarian tissue was added to a known volume of sea water.
Sizes of individual eggs taken from the ovary were measured in 46 animals.

The number of eggs per marsupium ranged from 356 to 1,020 (mean = 746).
Larger females produced more eggs. A correlation coefficient of 0.796 (significant
at the 1% level) was obtained for the relationship of body length to number of
brooding eggs present. Brood eggs are bright orange in colour. Eggs in the ovary
are usually light pink to light purple. Ovarian eggs are released into the brood
pouch after reaching about I.9mm or more in diameter.

In brooding females the ovaries were very small. In two such specimens the
ovarian volumes were o.lml and 0.5m1. In four other individuals carrying eggs the
ovaries were difficult to find. The largest brood eggs in these instances were 2.3mm
to 2.4mm in diameter. For 69 non-brooders, ovarian volumes ranged from 0.9ml to
3.7m1.

A given generation of ova apparently grow, become fertilised, and develop,
mature, and hatch in the marsupium before the next generation of oocytes is well
established in the ovary.

Brooders were present in the samples as follows (first value is the number of
brooders present, second value is total number of adult females taken during the
month, and in parentheses, the per cent that were brooders) ; January, 2, 6 (33%) ;

March, 1,2 (50%); June, 1, 4 (25%); August, 2, 12 (17%); September, 6, 30
(20%); October, 9, 40 (23%); December, 2, 14 (14%). The small number of
animals available for comparison makes it difficult to interpret these data. Because
the length of time eggs remain in the marsupium has not been established, the
precise seasons of greatest brooding activity, if any, are speculative. Females bearing
larvae have been observed on only two occasions, widely separated in time. A
specimen collected on 20 June 1961 contained eggs and larvae in about equal
numbers. A second female carrying only larvae was collected in December (J. S.
Pearse, pers. comm.). Within the population of Glyptonotus at McMurdo Sound
the reproductive period is obviously quite variable and additional sampling is
needed to determine any seasonal reproductive cycle.
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Acknowledgments

This work was part of a general study of marine organisms at McMurdo Sound
supported by the following grants from the National Science Foundation’s Office
of Antarctic Programmes: NSF-G6328, NSF-G9190, NSF-G13209, NSF-GlBO2l,
and NSF-GA-73. I am indebted to Dr Donald E. Wohlschlag, Project Leader for
the Stanford University Antarctic Biological Programme, for providing the oppor-
tunity to carry out this project. Logistic support and assistance by U.S. Navy Task
Force 43 are gratefully acknowledged.

Literature Cited
Calman, W. T., 1909. Crustacea. In R. Lankester [ed.], A Treatise on Zoology, Part VII

Appendiculata, 346 p. (Black, London).
Gollinge, W. E., 1918. Some observations upon two rare marine isopods. /. Zool. Res.

3: 63-78.
Dearborn, J. H., 1965. Food of Weddell seals at McMurdo Sound, Antarctica. /. Mammal.

46: 37-43.
Hodgson* T. V., 1910. Crustacea. IX. Isopoda. Nat. Antarctic Exped. 1901-1904, Nat.

Hist. 5 ( Zool. and Bot .): 1-77.
Hurley* D. E., 1965. A common but hitherto undescribed species of Orchomenella (Crustacea

Amphipoda: Family Lysianassidae) from the Ross Sea. Trans, roy. Soc. N.Z.
{Zool.) 6(11): 107-113.

Marshall* S. M. and Orr* A. P., 1960. Feeding and nutrition. In T. H. Waterman [ed.],
The Physiology of Crustacea, I: 227—258.

Nordenstam, A., 1933. Marine Isopoda of the Families Serolidae, Idotheidae, Pseudidotheidae,
Arcturidae, Parasellidae and Stenetriidae mainly from the South Atlantic. Further
Zool. Res. Swed. Antarctic Exped. 1901-1903, 3(1): 1-284.

Pfeffer, G., 1887. Die Krebse von Sud-Georgien nach der Ausbeute der Deutschen Station
1882-83. 1. Teil. Jahrb. Hamb. Wiss. Anst. Jahrg., 4: 41-150, Pis. I—VII.

Richardson, H., 1906. Isopodes. Exped. Antarct. Franqaise 1903-1905, Sci. Nat. Doc. Sci.,
23 p.

Sheppard, E. M., 1957. Isopod Crustacea Part 11. The Sub-Order Valvifera. Families:
Idoteidae, Pseudidotheidae and Xenarcturidae Fam. N. With a supplement to
Isopod Crustacea, Part I. The Family Serolidae. Discovery Rep. 29: 141-198.

Tait, J., 1917. Experiments and observations on Crustacea. Part IV. Some structural
features pertaining to Glyptonotus. Proc. roy. Soc. Edinb. 37: 246—303.

Tatter sale, W. M., 1921. Crustacea. Part VI. Tanaidacea and Isopoda. British Antarctic
(“Terra Nova”) Exped. 1910, Nat. Hist. Kept. Zool. 3(8): 191-258.

Present Address,
Dr John H. Dearborn,
Museum of Comparative Zoology,
Harvard University,
Cambridge,
Massachusetts, U.S.A. 02138.

168 169Transactions—Zoology


	Title��V捭慰見�Ă�ঊ杬祦㶝뼸�ઌ�V桥慤㖑忱�ૢ
	Food and Reproduction of Glyptonotus antarcticus (Crustacea: Isopoda) at McMurdo Sound, Antarctica�㘶㜠㘱ㄠ㜲㈠㘶㜠㤴㐠㘶㜠㘶㜠㘱ㄠ㈷㠠㈷㠠㈷㠠㐶㤠㔵㘠㌳㌠㔵㘠㔵㘠㔰〠㔵㘠㔵㘠㈷㠠㔵㘠㔵㘠㈲㈠㈲㈠㔰〠㈲㈠㠳㌠崠㠱‸㐠㔵㘠㠵⁛″㌳‵〰′㜸‵㔶‵〰‷㈲‵〰‵〰‵〰″㌴′㘰″㌴‵㠴′㜸″㌳⁝‱〰‱〳‵㔶‱〴⁛′㘰‵㔶″㌳‷㌷″㜰‵㔶‵㠴″㌳‷㌷″㌳‶〶‵㠴″㔱″㔱″㌳‵㔶‵㌷′㜸″㌳″㔱″㘵‵㔶‸㘹‸㘹‸㘹‶ㄱ⁝‱㌰‱㌵‶㘷‱㌶⁛‱〰〠㜲㈠崠ㄳ㠠ㄴㄠ㘶㜠ㄴ㈠ㄴ㔠㈷㠠ㄴ㘠嬠㜲㈠㜲㈠崠ㄴ㠠ㄵ㈠㜷㠠ㄵ㌠嬠㔸㐠㜷㠠崠ㄵ㔠ㄵ㠠㜲㈠ㄵ㤠嬠㘶㜠㘶㘠㘱ㄠ崠ㄶ㈠ㄶ㜠㔵㘠ㄶ㠠嬠㠸㤠㔰〠崠ㄷ〠ㄷ㌠㔵㘠ㄷ㐠ㄷ㜠㈷㠠ㄷ㠠ㄸ㐠㔵㘠ㄸ㔠嬠㔸㐠㘱ㄠ崠ㄸ㜠ㄹ〠㔵㘠ㄹㄠ嬠㔰〠㔵㔠㔰〠㘶㜠㔵㘠㘶㜠㔵㘠㘶㜠㔵㘠㜲㈠㔰〠㜲㈠㔰〠㜲㈠㔰〠㜲㈠㔰〠㜲㈠㜲㈠㜲㈠㔵㘠㘶㜠㔵㘠㘶㜠㔵㘠㘶㜠㔵㘠㘶㜠㔵㘠㘶㜠㔵㘠㜷㠠㔵㘠㜷㠠㔵㘠㜷㠠㔵㘠㜷㠠㘹㜠㜲㈠㔵㘠㜲㈠㔵㘠崠㈳㐠㈴〠㈷㠠㈴ㄠ嬠㈲㈠㈷㠠㈷㠠㜰〠㌷㐠㔰〠㈲㈠㘶㜠㔰〠㔰〠㔵㘠㈲㈠㔵㘠㈲㈠㔵㘠㌸㜠㔵㘠㔰〠㔵㘠㈲㈠㜲㈠㔵㘠㜲㈠㔵㘠㜲㈠㔵㘠㜲㈠㜲㈠㔵㘠㜷㠠㔵㘠㜷㠠㔵㘠㜷㠠㔵㘠㄰〰‹㐴‷㈲″㌳‷㈲″㌳‷㈲″㌳‶㘷‵〰‶㘷‵〰‶㘷‵〰‶㘷‵〰‶ㄱ′㜸‶ㄱ‴㐳‶ㄱ′㜸‷㈲‵㔶‷㈲‵㔶‷㈲
	Illustrations���0㘴0㈰��������ࠫ�쀆⠟踍⠭쀆İ㜴İ㘹缎堰쀆梈ሐ젯쀆��������0㜹0㜰タ缎렰쀆ꢉሐ蠰쀆��������0㘱
	Glyptonotus antarcticus Eights. Fig. 1 (above).—Ventral aspect, female, X 1.3; showing marsupium made up of overlapping oostegites arising at the bases of thoracic limbs 1—5; the right side of the marsupium has been cut away, and the brooding eggs removed. Fig. 2 (below).—Ventral aspect, male, X 2.5. Abbreviations.—Figure 1: 1, right second antenna; 2, mandible; 3, marsupium; 4, uropod; 5, fourth peraeopod; 6, fifth peraeopod; 7, sixth peraeopod; 8, seventh peraeopod; 9, terminal segment (pleotelson). Figure 2: 1, labrum; 2, mandible; 3, first gnathopod; 4, second gnathopod; 5, third gnathopod; 6, Spirorbis attached to ventral plate.�湵݅㜰㍩湵݆㠰㍩湵ܰ㠰㍩湵ܱ㠰㍩湵ܲ㠰㍩湵ܳ㠰㍩湵ܴ㠰㍩湵ܵ㠰㍩湵ܶ㠰㍩湵ܷ㠰㍩湵ܸ㠰㍩湵ܹ㠰㍩湵݁㠰㍩湵݂㠰㍩湵݃㠰㍩湵݄㠰㍩湵݅㠰㍩湵݆㤰㍩湵ܰ㤰㍩湵ܱ㤰㍩湵ܲ㤰㍩湵ܳ㤰㍩湵ܹ㤰㍩湵݂䄰㍩湵ܱ䄰㍩湵ܲ䄰㍩湵ܳ䄰㍩湵ܴ䄰㍩湵ܵ䄰㍩湵ܶ䄰㍩湵ܷ䄰㍩湵ܸ䄰㍩湵ܹ䄰㍩湵݁䄰㍩湵݂䄰㍩湵݃䄰㍩湵݄䄰㍩湵݅䄰㍩湵݆䈰㍩湵ܰ䈰㍩湵ܱ䈰㍩湵ܲ䈰㍩湵ܳ䈰㍩湵ܴ䈰㍩湵ܵ䈰㍩湵ܶ䈰㍩湵ܷ䈰㍩湵ܸ䈰㍩湵ܹ䈰㍩湵݁䈰㍩湵݂䈰㍩湵݃䈰㍩湵݄䈰㍩湵݅䈰㍩湵݆䌰㍩湵ܰ䌰㍩湵ܱ䌰㍩湵ܲ䌰㍩湵ܳ䌰㍩湵ܴ䌰㍩湵ܵ䌰㍩湵ܶ䌰㍩湵ܷ䌰㍩湵ܸ䌰㍩湵ܹ䌰㍩湵݁䌰㍩湵݂䌰㍩湵݃䌰㍩湵݄䌰㍩湵݅䌰㍩湵݆䐰㍩湵ܰ䐰㍩湵ܱ䐰㍩湵ܲ䐰㍩湵ܳ䐰㍩湵ܴ䐰㍩湵ܵ䐰㍩湵ܶ䐰㍩湵ܷ䐰㍩湵ܸ䐰㍩湵ܹ䐰㍩湵݁䐰㍩湵݂䐰㍩湵݃䐰㍩湵݄䐰㍩湵݅䐰㍩湵݆䔰㍩湵ܰ䔰㍩湵ܱ䔰㍩湵ܲ䔰㍩湵ܳ䔰㍩湵ܴ䔰㍩湵ܵ䔰㍩湵ܶ䔰㍩湵ܷ䔰㍩湵ܸ䔰㍩湵ܹ䔰㍩湵݁䔰㍩湵݂䔰㍩湵݃䔰㍩湵݄䔰㍩湵݅䔰㍩湵݆䘰㍩湵ܰ䘰㍩湵ܱ䘰㍩湵ܲ䘰㍩湵ܳ䘰㍩湵ܴ䘰㍩湵ܵ䘰㍩湵ܶ䘰㍩湵ܷ䘰㍩湵ܸ䘰㍩湵ܹ䘰㍩湵݁䘰㍩湵݂䘰㍩湵݃䘰㍩湵݄䘰㍩湵݅㌶䙩湵ܹ㌶䙩湵݁㌶䙩湵݂㌶䙩湵݃㌶䙩湵݄㌶䙩湵݅㌶䙩湵݆㐶䙩湵ܰ㐶䙩潤࠱獥汴挋橳慭浯散捡漉瑮楦敮摥瑴ͦ昂ͩ晦ݬ晦䙩湵ܵあ䙩湵ܶあ䙩湵݄ㅂ䙩湵ॅㅂ楩晡〷㜵湵ܵ㉂䙩湵ܰ㉂䙩湵ܱ㉂䙩湵ܲ㉂䙩湵ܳ㉂䙩湵ܴ㉂䙩湵ܵ㉂䙩湵ܶ㉂䙩湵ܷ㉂䙩湵ܸ㉂䙩晡ह㜵楩ऴ㤶楩晡㤶㜵湵ܵ㉂䙩湵݃㉂䙩湵݄㉂䙩湵݅㉂䙩湵݆㍂䙩湵ܰ㍂䙩湵ܱ㍂䙩湵ܲ㍂䙩湵ܳ㍂䙩晡ऴ㜵楩ܳ㈷䙩湵ܶ㍂䙩湵ܸ㍂䙩湵ܹ㍂䙩湵݁㍂䙩湵݂㍂䙩湵݃㍂䙩湵݅㍂䙩湵ܰ㑂䙩湵ܱ㑂䙩湵ܳ㑂䙩湵ܴ㑂䙩湵ܶ㑂䙩湵ܷ㑂䙩湵ܸ㑂䙩湵ܹ㑂䙩湵ु㑂楩晡〷㜵湵ܰ㑂䙩湵݃㑂䙩湵݄㑂䙩湵݅㑂䙩湵݆䙆䙩湢ౄ楮楟慫整戍牡湩彮楡瑩牡慫彮戇桰敲彮戊桰慫ୡ污湟湢桰慮੡污瑟湢慨灡戋慬桴彮慨灡戌慬桴彮慨灡଱慬摟湢桰慨੡污湟湢慨灡戋慬敢彮彷潬戋慢桢彮慨灡戊慬慲彮污桰湢੡灡江慬慨彮戊晬慨ୡ歟桟湢彦污੡桫桟湢彦污戋慧慨彮束晬戋慨慨彮湟晬戊慧慨彮损晬湢ୡ污桟慣彦湢଱污桟档彦湢੡污桟慪彦彮戋晬慨慨機彮戋晬慨慹湟彮戋晬慨慴瑟彮戌晬慨桴瑟湢ୡ污桟摤彦湢ౡ污桟摤彦戋慨慨彮湟晬戋慮慨彮瑟晬戋慨慨彮摟晬戊慨慨彮摟晬湢੡污桟慮彦彮戊晬慨ୡ灟桟湢彦污੡桰桟湢彦污戋慢慨彮扟晬戊慨慨彮浟晬湢੡污桟慹彦彮戊晬慨੡牟桟湢彦污戋慬慨彮獟晬戋慨慨彮獟晬戊慳慨彮獟晬湢੡污桟慨彦彮戋晬慨慲牟彮戋晬慨慨牟彮戋晬慨慹祟彮戏晬慨慳慟慲業彮戏晬慨慳慟慢業彮戋灡桫慬慨彮戋灡桰慬慨彮戋桰慢ㅡ污彮戊桰慭ୡ污浟湢慨灡਱慬祟湢慨灡戇慬彫彮戈慲彫彮࠱慲歟湢慲彨彮戇慲彧彮戈牟桧湢ݡ牟损湢ࡡ彨损戇慲彪彮戈慲瑴彮ॡ牟瑟湢牟桴湢ࡡ彤摟戉慲摤彮慲彨彮戇慲彴彮戈慲彴湢࠱彨瑟戇慲彤彮戈慲桤彮ݡ牟湟湢ࡡ牟湟湢ㅡ牟彮戇慲彰彮戈牟桰湢ݡ牟扟湢ࡡ彨扟戉慲桢彮ㅡ牟彮戇慲彭彮戇慲役彮戈牟桳湢ࡡ彳獟戇慲彳彮戈慲彳彮ܱ慲桟湢ౡ牟慟湢業慳慲彲彮戌浡獡牟扩湢੡獟歟慲彳彮戇慫彫彮戈瑴彫湢੡瑟歟慲彴彮戇慴彫彮戈慴彫湢ऱ瑟歟੡扟歟湢扟瑟戉ㅡ彫彮慲彴彮戊彴彫਱慲歟湢牟瑟戇㉡彫彮戇慮彫彮戇慭彫彮戈慬彫彮ୡ獳歟湢彳獟੡湮歟湢彳獟戇慭彫彮戇慳彧彮戇慧彧彮戈慤彧彮੡桤束湢彨摟戇慢彧彮戇慬彧彮戇慮彧彮戈慭桧彮ࡡ湟湟湢慫彧彮戊歟杮ୡ牟湟湢彫彧ൡ獳湟湢彫彧牟獳湢ॡ彧湟ࡡ桫湟湢慧彧彮戉束杮戋慨杮彮彨束戈慲杮彮ॡ浟湟湢慭彧湢ܱ损损湢ࡡ损损戊慨彣彮扟档湢੡损损慲彨彮戈祮彣湢ݡ湟损湢ݡ機機湢ॡ機機ࡡ扟機湢慨機彮戈祮彪湢ࡡ役湟戉慣祮彮慨损彮戈機祮湢ॡ役湟ॡ桪瑟湢瑴彴湢ୡ彴瑟牟瑴湢ࡡ彴瑟戈慭摤彮ॡ束摟湢摤彤湢ࡡ彤摟戉慭湮彮慴瑟彮戋瑟湮慲彴彮戊瑟湮ॡ桴湟湢摤彮湢੡彮湟ㅡ摤彮戋摟湮慲彤彮戌摟湮慲彤湢਱彮湟慨摤彮戉湟湮戈慮湮彮ݡ浟瑟湢ॡ瑟瑟湢扟瑟湢ࡡ瑟瑟戇慨彴彮戇慮彴彮戈慭彴彮ܱ慭瑟湢ݡ江摟湢ࡡ束摟湢慨束彮戇慤彤彮戉彤彤戉慢彤彮慲彤彮戈桤彤湢੡摟摟慢彨彮戇慮彤彮戈桢彤湢੡扟摟慲彨彮戋桢彤ㅡ牟彮戇慭彤彮戈湟桤湢ࡡ彨摟戈慭彮彮੡瑴湟湢彴瑟戉慲彮彮慨瑴彮戈摤彮湢੡摟湟慲彤彮戉摤彮戇慨彮彮戉慴彮彮慢彴彮戉彴彮戊慲彮彮慲彴湢࠱瑟湟戇慨彮彮戉慤彮彮慢彤彮戉彤彮戈慲彮彮੡桤湟湢彨摟戊慢彮彮牟桤湢ݡ湟湟湢ݡ浟湟湢ࡡ浟湟戇ㅡ彮彮戈慳彰彮ݡ瑴灟湢ݡ瑟灟湢ݡ灟灟湢ݡ浟灟湢ݡ湟灟湢ݡ江灟湢ॡ獟灟湢瑴彨湢ࡡ彨灟戇慬形彮戇慪形彮戉慤形彮慲彤彮戈桤形湢ݡ湟扟湢ࡡ扟扟戇慨形彮戈慬桢彮ݡ江浟湢ࡡ瑟浟湢慨瑟彮戇慤彭彮戇慮彭彮戈慮彭湢ܱ灟浟湢ॡ灟浟ॡ牟浟湢江灟湢ࡡ灟浟戊慨彭彮牟桰湢ࡡ扟浟戊慨彭彮牟桢湢ୡ扟浟慲彨湢ܱ浟浟湢ࡡ浟浟戇ㅡ彭彮戈慬彭彮ܱ慬浟湢ॡ獟浟湢牟獟湢ݡ歟江湢ݡ束江湢ࡡ瑟江戊慴彬彮牟瑴湢ࡡ摟江戊慤彬彮牟摤湢ݡ瑟江湢ݡ摟江湢ࡡ摟江戇慨彬彮戈慰彬彮੡桰江湢彨灟戇慲彬彮戇慭彬彮戈慬桳彮ॡ损獟湢档彨湢ࡡ彨獟戈慴桳彮ࡡ湟獟湢慭彨彮戈江桳湢ࡡ彳獟戊慫獳彮牟歟湢ୡ彳獟慲彫湢ऱ彳獟੡瑴獟湢瑴彳戋ㅡ獳彮彴瑟戌慲獳彮彴瑟਱慲獟湢瑴彳戉慨獳彮慮湟彮戈灟獳湢੡彳獟慲彰彮戉灟獳戋慨獳彮彨灟戈慲獳彮ॡ浟獟湢慭彳湢ܱ歟獟湢ॡ歟獟੡牟獟湢牟歟戈ㅡ彳彮ࡡ桫獟湢慴瑟彮戉瑴彳戊ㅡ彳彮牟瑴湢ୡ瑟獟慲彴湢ܱ瑟獟湢ॡ瑟獟ॡ扟獟湢牟瑟湢੡瑟獟ㅡ牟彮戈桴彳湢ݡ湟獟湢ࡡ湟獟戇ㅡ彳彮戉慰彳彮慲彰彮戉彰彳戈慬彳彮੡桰獟湢彨灟戇慲彳彮戈慭彳彮ܱ慭獟湢ࡡ江獟湢ㅡ江彮戈湮彨湢ݡ湟桟湢ݡ浟桟湢ݡ江桟湢ࡡ江桟戈ㅡ牲彮ݡ束歟湢ݡ扟束湢ࡡ扟束湢慢彨彮戇慢彣彮戈扟档湢ݡ扟機湢ࡡ彴瑟戈慢摤彮ࡡ扟湟湢慢彮彮戇慢彴彮戈扟桴湢ݡ扟摟湢ࡡ彨摟戉慢桤彮ㅡ扟彮戇慢彮彮戈慢彮湢ܱ扟灟湢ݡ扟扟湢ࡡ彨扟戇慢彭彮戉慢彭彮慲形彮戈慢彭湢਱扟浟ㅡ牟彮戇慢彬彮戈扟桳湢ݡ扟獟湢ࡡ扟獟戇ㅡ彨彮戈慢彨彮റ慢歟湢彲彨慡歵湢๲彨歟畵彲牡慫彮戊歵彧౲慡束湢畟牟牡慫彮戍彲彧慫畵戌牡彧彮歵彬൲慡束湢畟江慡歵湢౲牟機慫畟戍牡彪彮畵彲牡慫彮戌彲彴慡歵湢൲牟瑟歵畟൲慡瑟湢彲彨慡歵湢๲彨瑟畵彲牡慫彮戊歵彤౲慡摟湢畟牟牡慫彮戍彲彤慫畵戍牡桤彮畟牟牡慫彮戎牟桤歵畟ੲ慡湟湢慫畟戋牡彮彮慫畵戋牡彮彮慫楲戌牡彮彮歵彴๲慡湟湢牟摟慫畟戏牡彮彮彲彤慫畵戌牡彰彮歵彲൲慡灟湢畟牟慡歵湢౲江灟慫畟戍牡彰彮畵彬牡慫彮戌彲形慡歵湢൲牟扟歵畟౲慡扟湢畟江牡慫彮戍彬形慫畵戍牡桢彮畟牟牡慫彮戎牟桢歵畟౲慡浟湢畟牟牡慫彮戍彲彭慫畵戎牡彭彮彲彰慡歵湢ི灟浟畟牟慡歵湢ੲ畟牟牡慫彮戋畵彲牡慫彮戌彧彬慡歵湢୲彨獟慡歵湢൲彨獟歵彲๲慡獟湢彲彨慫畵戍牡桳彮畟江牡慫彮戎江桳歵畟ི慡獟湢彰彳歵彲ၲ慡獟湢彰彳畵彲牡慫彮戊歵彳୲慡獟湢歵畟୲慡獟湢歩牟౲慡獟湢畟瑟牡慫彮戌彲彳慡歵湢൲牟獟歵畟๲慡獟湢牟灟慫畟戏牡彳彮彲彰慫畵戎牡彳彮彬彰慡歵湢ི灟獟畟江慡歵湢౲江獟慫畟戍牡彳彮畵彬牡慫彮戊歵彨୲慡桟湢歩牟ི慡慟湢業慳歵彲ၲ慡慟湢業慳畵彲牡慫彮戏浡獡畟扩牡慫彮成浡獡畟扩慡歵湢ᅲ慳慟形業歵彲ቲ慡慟湢業慳彲形慫畵戌牡彫彮慳慨ൡ瑮歟湢慨彨瑮慳湢ౡ桟束湡獡戍慴桧彮獡桟慴湡彮戍桟杮湡獡戌慴彣彮慳慨ൡ瑮损湢慨彨瑮慳湢ౡ桟機湡獡戍慴桪彮獡桟慴湡彮戍桟祮湡獡戍慴瑴彮獡桟慴湡彮戎彨瑴慳慨ൡ瑮摟湢慨彤瑮慳湢๡桤摟獡桟慴湡彮戍桟湮湡獡戌慴彴彮慳慨ൡ瑮瑟湢慨彨瑮慳湢ౡ桟摟湡獡戍慴桤彮獡桟慴湡彮戌慨彮瑮慳湢ౡ桟灟湡獡戍慴桰彮獡桟慴湡彮戌慨形瑮慳湢ൡ彨扟慳慨ౡ瑮浟湢獡桟慴湡彮戌慨役瑮慳湢ౡ桟牟湡獡戌慴彬彮慳慨ൡ瑮獟湢慨彨瑮慳湢ൡ彳獟慳慨ౡ瑮獟湢獡桟慴湡彮戌慨彨瑮慳湢ൡ彲牟慳慨ൡ瑮牟湢慨彨瑮慳湢ൡ役祟慳慨ᅡ瑮慟湢業慳慨彲瑮慳湢ᅡ慳慟形業慳慨ౡ瑮灟湢彴獯慲彫祬月㘵桰浥࠹桳慤月ㄮ桰祬࠱㜵灹汧㈷㕨祬月㜵桰㜸ȴ彮戊桰慢ౡ污扟湢睯汥㉡扟祬月㜵桰汧࠸㕨灹月㤷桰祬࠰㠵灹汧ㄸ㕨祬月㠵桰⹁Բఱ〰獟湢慲彨㄰〮彮戎桰慹⹡污ܲ〰摟湢ݡ祟湟湢ॡ祟江湢〰⹡湢࠱彨獟戈慹獳彮ݡ祟獟湢ࡡ祟灹汧㌹㕨彮戇慹彨祬月㤵桰湢വ彳獟⹡瑴࠲〰灹汧㜹㕨祬月㤵桰湢ସ歵畟⹲慡汧࠱㙨灹䄅〰㈰〮

	Tables�쀆��������ÒἺ����������Â缎쀆⢊ሐ䠱쀆
	Table I.—Gut contents of 109 Glyptonotus antarcticus from McMurdo Sound, Antarctica, 1958-1961.�彲畬敃潭灵瑥塍䱔數琠䵡湡来爠扥景牥⁒畮佃副湐慧攠楮⁤潏䍒⹴捬⁼ਠ䔠䵡湡来爠䑏䍗佒䭓ⴰ㜠摯捗潲歳‰㤮〳⸲〱㜠㈲㨲㐺ㄲ⁤潣慤浩湤潣慤浩渠牥獟牵汥䍔彐䕬敭彣潣彁畴桯爱彁摶敲瑩獥浥湴た呥硴扬潣歌楫攠簊⁅⁍慮慧敲⁄佃坏剋匭〷⁤潣坯牫猠〹⸰㌮㈰ㄷ′㈺㈴㨱㈠摯捡摭楮摯捡摭楮⁲敳彲畬敃呟偅汥浟捯损䅤癥牴楳敭敮琰彁畴桯爱彔數瑢汯捫䱩步⁼ਠ䔠䵡湡来爠䑏䍗佒䭓ⴰ㜠摯捗潲歳‰㤮〳⸲〱㜠㈲㨲㐺ㄱ⁤潣慤浩湤潣慤浩渠牥獟㨺䕬敭敮瑳䵥牧敤⁼ਠ䔠䵡湡来爠䑏䍗佒䭓ⴰ㜠摯捗潲歳‰㤮〳⸲〱㜠㈲㨲㐺〵⁤潣慤浩湤潣慤浩渠牥獟㨺䕬敭敮瑍潤楦楥搠簊⁅⁍慮慧敲⁄佃坏剋匭〷⁤潣坯牫猠〹⸰㌮㈰ㄷ′㈺㈴㨰㐠摯捡摭楮摯捡摭楮⁲敳强㩅汥浥湴獍敲来搠簊⁅⁍慮慧敲⁄佃坏剋匭〷⁤潣坯牫猠〹⸰㌮㈰ㄷ′㈺㈴㨰㐠摯捡摭楮摯捡摭楮⁲敳彲畬敃呟偅汥浟捯损䅵瑨潲ㅟ䅤癥牴楳敭敮琰彔數瑢汯捫䱩步⁼ਠ䔠䵡湡来爠䑏䍗佒䭓ⴰ㜠摯捗潲歳‰㤮〳⸲〱㜠㈲㨲㐺〴⁤潣慤浩湤潣慤浩渠牥獟牵汥䍔彐䕬敭彣潣彉汬畳瑲慴楯渰彁畴桯爱彔數瑢汯捫䱩步⁼ਠ䔠䵡湡来爠䑏䍗佒䭓ⴰ㜠摯捗潲歳‰㤮〳⸲〱㜠㈲㨲㐺〳⁤潣慤浩湤潣慤浩渠牥獟㨺䕬敭敮瑳䵥牧敤⁼.
	Table II.—Gut contents of Glyptonotus antarcticus from differing bottom types at McMurdo Sound, Antarctica.�overlapping oostegites arising at the bases of thoracic limbs 1—5; the right side of the marsupium has been cut away, and the brooding eggs removed. Fig. 2 (below).—Ventral aspect, male, X 2.5. Abbreviations.—Figure 1: 1, right second antenna; 2, mandible; 3, marsupium; 4, uropod; 5, fourth peraeopod; 6, fifth peraeopod; 7, sixth peraeopod; 8, seventh peraeopod; 9, terminal segment (pleotelson). Figure 2: 1, labrum; 2, mandible; 3, first gnathopod; 4, second gnathopod; 5, third gnathopod; 6, Spirorbis attached to ventral plate.�


