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p- 13 Type species for Paraeurystheus Tzvetkova, 1977 is Paraeurystheus 
anamae Gurjanova, 1952 

p- 17 Key to North Pacific Species of Podoceropsis - couplets 2 and 3 

pe 

p- 

pe 

Pp. 

27 

27 

45 

46 

should read - 

2. Gnathopod 2 (9), palm barely excavate (male unknown)...... 

se eeeececeeeeees-+Podoceropsis setosa n. sp. (page 24, fig. 11) 
Gnathopod 2 (2), palm clearly excavate....... eh iRines eee 

3. Gnathopod 2 (0), dactyl not exceeding the palm, peraeonod 5 

(o), segment 2 weakly notched pnosterodistally; gnathopod 2 

[¥) siatlar in form to the d; palw with two teeth.<...s565;% 
oee-e-e-ePodoceropsis chionoecetophila n. sp. (page 22, fig. 10) 

Gnathopod 2 (0°), dactyl exceeding the palm; peraeopod 5 (¢), 

segment 2 strongly notched posterodistally; gnathopod 2 (9?) 

different in form to the o3 palm with one or no teeth........4 

Line 3 (couplet 2) should refer the ?, not the o’ 

Protomedeia artieculata - remarks apply to Protomedeia grandimana. 

The setal group may occur either on or at the base of segment 1 

of the maxilla 1 palp. 

Insert into couplet 21 - 

Gnathopod 1, segment 5, posterior lobe broad, more than half 

the length of the anterior margin. Gnathopod 2, segment 2 and 
coxa 3 bearing stridulation ridges. Known only in California. 
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Gnathopod 1, segment 5, posterior lobe more than 1/3 the 

length of the anterior margin eccccccccsccccescscccccssceveele 
Bee Bye Large fiom Che GCMs 20s ccc ccccseresrevccenscscsesccccesshs 

Eve. norms). -for-tROcGGNus ...cccseneccccescessvecsesscossscss LS 

13. Gnathopod 1, palm concave or Sinu0US..-eeeereeseceecescesceee 

ee we kev eeVitaeveesvoiscecn EP hOtis chicanola J.L. Barnard, 1762 

Gnathopod 1, palm oblique.Photis macrotica J.L. Barnard, 1962 

p- 54 Photis oligochaeta n. sp. — allotype (%), not o” 





Abstract 

The gammaridean family Isaeidae of the boreal 

and sub-Arctic eastern Pacific coast (Alaska to 

northern California) is examined on a taxonomic, 

biogeographical and ecological basis. Represented 

in this area are 31 species within the genera Pro- 

tomedeia Krgyer, Cheirimedeia J.L. Barnard, 

Gammaropsis Liljeborg, Paraeurystheus 

Tzvetkova, Podoceropsis Boeck, Photis Kr@gyer, 

and Chevalia Walker. Thirteen of these species 

and one subspecies are new to science: Gam- 

maropsis ellisii Gammaropsis shoemakeri, 

Paraeurystheus tzvetkovae, Podoceropsis am- 

chitkensis, Podoceropsis angustimana, Podo- 

ceropsis chionoecetophila, Podoceropsis setosa, 

Cheirimedeia macrocarpa americana, Cheiri- 

medeia macrodactyla, Cheirimedeia similicarpa, 

Photis macinerneyi, Photis oligochaeta, Photis 

pachydactyla and Photis parvidons. Re-diag- 

nosed and illustrated are, Gammaropsis spinosa 

(Shoemaker), Gammaropsis thompsoni (Walker), 

Podoceropsis barnardi Kudryashov and 

Tzvetkova, Protomedeia articulata J.L. Barnard, 

Protomedeia fasciata Krgyer, Protomedeia gran- 

dimana Briiggen, Protomedeia prudens J.L. 

Barnard, Protomedeia stephenseni Shoemaker, 

Cheirimedeia zotea J.L. Barnard, Photis bifurcata 

J.L. Barnard, Photis brevipes Shoemaker, Photis 

conchicola Alderman, Photis fischmanni Gur- 

janova, Photis lacia J.L. Barnard, a North 

American variant of Photis spasskii Gurjanova 

and Chevalia aviculae (Walker). In addition, 

Gammaropsis dentatus Holmes is transferred to 

Paraeurystheus, Paraeurystheus gurvitzi 

Bulytscheva is transferred to Gammaropsis and 

Cheirimedeia is re-diagnosed. 

Phyletic relationships are developed for these 

and neighbouring North Pacific species through 

the semi-objective techniques of cluster analysis 

and out-group comparison of apomor- 

phy/plesiomorphy, and Paraeurystheus and Gam- 

maropsis are identified as the most primitive of 

the North Pacific genera and Protomedeia as con- 

siderably more apomorphic than originally 

thought. The dichotomous origins of the regional 

Isaeidae are identified, with the direction of radia- 

tion for Gammaropsis speculated to be north- 

wards from the tropics, and for Protomedeia to 

be southwards from the Arctic. 



Résume 

La famille, de gammaridés Isaeidae,des secteurs 

boréal et sub-arctique de la céte est du Pacifique 

(de |’Alaska au nord de la Californie) a fait l’ob- 

jet d’études taxinomique, biogéographique et éco- 

logique. Sont représentées dans cette région 31 

espéces appartenant aux genres Protomedeia 

Krgyer, Cheirimedeia J.L. Barnard, Gammarop- 

sis Liljeborg, Paraeurystheus Tzvetkova, Podoce- 

ropsis Boeck, Photis Krgyer, and Chevalia Wal- 

ker. Treize espéces et une sous-espéce étaient 

inconnues jusque-la : Gammaropsis ellisi, Gam- 

maropsis shoemakeri, Paraeurystheus tzvetkovae, 

Podoceropsis amchitkensis, Podoceropsis angus- 

timana, Podoceropsis chionoecetophila, Podoce- 

ropsis setosa, Cheirimedeia macrocarpa ameri- 

cana, Cheirimedeia macrodactyla, Cheirimedeia 

similicarpa, Photis macinerneyi, Photis oligo- 

chaeta, Photis pachydactyla et Photis parvidons. 

Nous avons décrit a nouveau et illustré Gamma- 

ropsis spinosa (Shoemaker), Gammaropsis thomp- 

soni (Walker), Podoceropsis barnardi Kudryashov 

et Tzvetkova, Protomedeia articulata J.L. Bar- 

nard, Protomedeia fasciata Krgyer, Protomedeia 

grandimana Bruggen, Protomedeia prudens J.L. 

Barnard, Protomedeia stephenseni Shoemaker, 

vi 

Cheirimedeia zotea J.L. Barnard, Photis bifurcata 

J.L. Barnard, Photis brevipes Shoemaker, Pho- 

tis conchicola Alderman, Photis fischmanni Gur- 

janova, Photis lacia J.L. Barnard, sous-espéce 

ameé€ricaine du Photis spasskii Gurjanova et Che- 

valia aviculae (Walker). De plus, Gammaropsis 

dentatus Holmes est rattaché au genre Paraeurys- 

theus, Paraeurystheus gurvitzi Bulytscheva au 

genre Gammaropsis et Cheirimedeia est décrit a 

nouveau. 

On a tenté de déterminer les liens phylétiques 

entre les espéces précitées et les espéces voisines 

du nord du Pacifique au moyen des techniques 

semi-objectives de la taxinomie numérique et de 

la comparaison avec des groupes connexes pour 

déterminer leur apomorphie ou leur plésiomor- 

phie. De plus, Paraeurystheus et Gammaropsis 

sont reconnus comme les genres les plus primitifs 

du nord du Pacifique et Protomedeia est considé- 

rablement plus apomorphique qu’on ne |’avait 

d’abord cru. On a déterminé la double origine des 

Isaeidae de la région et on a avancé |’ hypothése 

que Gammaropsis se serait dispersé vers le nord 

a partir des tropiques et que Protomedeia vers le 

sud a partir de l’Arctique. 
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Introduction 

The family Isaeidae comprises a diverse and 

possibly polyphyletic group of genera of coro- 

phioidean amphipods. Relatively few morpholog- 

ical characters, other than the generally glandular 

(silk-secreting) peraeopods 3 and 4, and fleshy 

telson, that are characteristic of all Corophioidea, 

hold constant for all members of the Isaeidae, and 

intergrades of several characters link the family 

closely to others of the superfamily. Originally 

conceived by Dana in 1853 to include the genera 

Isaea and Isaeopsis, the family Isaeidae was re- 

vised by J.L. Barnard (1969a) to encompass all 

members of the Photidae as well. Barnard’s subse- 

quent (1973) inclusion of the Aoridae and Isaeidae 

within the Corophiidae, on the basis of generic in- 

tergrades between these families, has not been 

generally accepted, and is not utilized herewith. 

In maintaining previous distinctions of component 

family members (e.g. Bousfield, 1979b, 1982a), 

Bousfield (1977) has opined that ‘‘the automatic 

merging of higher taxonomic units based solely on 

the finding of so-called ‘‘intermediate’’ forms. . . 

should be recognized as unrealistic . . . Practical 

lines must be drawn to preserve the usefullness and 

phyletic significance of the family and superfamily 

concept, despite exceptions to single- to few-unit 

characterization. The factual presence of in- 

termediate forms lends assurance that the theory 

of evolution is indeed soundly based, and suggests 

that the Amphipoda as a crustacean group is of 

relatively recent origin, and is even now undergo- 

ing evolutionary ‘‘explosion’’.’’ Pertinently, 

Myers (1981) has maintained distinctions between 

families Aoridae, Corophiidae and Isaeidae, and 

created the new family Neomegamphopidae, in 

consolidating component genera, based on multi- 

ple character analysis. 

The purpose of this paper is to analyze tax- 

onomically the Isaeidae of the boreal and sub- 

arctic northeastern Pacific coastal marine region 

that extends southward from Alaska through 

British Columbia, Washington, and Oregon, to 

1Bousfield, E.L. (in prep.). The amphipod superfamily 
Talitroidea in the northeastern Pacific region: 3. Family 

Najnidae. Systematics and distributional ecology. 

*Bousfield, E.L., and E. Hendrycks (in prep.). The amphipod 

superfamily Talitroidea in the northeastern Pacific region: 2. 

Family Hyalidae. Systematics and distributional ecology. 

northern California at Point Conception. In 

assessing phyletic relationships within the regional 

species and genera, comparison is made with the 

faunas of other North Pacific regions. The North 

Pacific isaeid fauna has previously been docu- 

mented for the western Pacific by Bulytscheva 

(1951, 1952), Gurjanova (1938, 1951, 1955), 

Kudryashov and Tzvetkova (1975), Nagata (1966), 

and Margulis (1963); for the coasts of Alaska by 

Shoemaker (1942, 1955); Oregon by J.L. Barnard 

(1954); and northern California by Alderman 

(1936), and J.L. Barnard (1959, 1962, 1966, 

1969b). Virtually no systematic work on this fam- 

ily in the British Columbia coastal region has been 

accomplished to date, and very little is known of 

the Isaeidae of southern Alaska, Washington, and 

northern Oregon (see Staude, et al., 1976). 

In an attempt to extend our knowledge of the 

marine invertebrate animals, particularly the Am- 

phipoda, of the northeastern Pacific region, the 

National Museum of Natural Sciences has con- 

ducted an extensive series of collecting expeditions 

here since 1955 (see station lists of Bousfield, 1957, 

1963, 1968; Bousfield and McAllister, 1962; and 

Bousfield and Jarrett, 1981). These collections 

provide the basis for the present study of Isaeidae, 

and have been extensively utilized in previous 

monographic accounts of the Gammaroidea 

(Bousfield, 1977, 1979a, b); the Talitroidea 

(Bousfield, 1928b, in prep.!; Bousfield and Hen- 

drycks, in prep.*; Bousfield and Tzvetkova, in 

press); various families of Corophioidea (Laubitz, 

1977, Conlan and Bousfield, 1982a, b, Conlan, 

1982); the Ampeliscoidea (Dickinson, 1982, 1983 

in press); various groups of Lysianassoidea (Jar- 

rett and Bousfield, 1982); Atylidae (Mills, 1961) 

and Oedicerotoidea (Mills, 1962); and Caprellidea 

(Laubitz, 1977). 



Materials and Methods 

Information was compiled from the literature and 

from examination of several hundred thousand 

specimens donated or collected in National 

Museum survey expeditions. Station data for the 

National Museum survey expeditions of E.L. 

Bousfield for 1955 are reported in Bousfield 

(1958); of 1957 and 1959 in Bousfield (1963); of 

1961 in Bousfield and McAllister (1962); of 1964 

in Bousfield (1968); and of 1966, 1970, 1975, 1977 

and 1980 in Bousfield and Jarrett (1981). Station 

data for other collectors are available from the Na- 

tional Museum of Natural Sciences, Ottawa, 

Canada, on request. Type specimens are deposited 

in the National Museum of Natural Sciences. Ad- 

ditional specimens of each species, where suffi- 

cient numbers allow, are deposited in the collec- 

tions of the Smithsonian Institution, Washington, 

U.S.A., and the Zoological Institute, Leningrad, 

Academy of Sciences of the U.S.S.R. 

Numerical analysis was by complete linkage 

cluster analysis using the simple matching coeffi- 

cient (Sneath and Sokal, 1973). Plesiomor- 

phy/apomorphy values were determined by out- 

group comparison, utilizing the designations of 

J.L. Barnard (1973), Bousfield (1979) and Myers 

(1981). Species were awarded a value of 1 for the 

presence of the apomorphic form of the character 

and a value of 0 for the absence of this character. 

A value of .5 was awarded if the species was in- 

termediate in character between the apomorphic 

and plesimorphic state. Keys were constructed 

with sex- and age-independent characters when- 

ever possible. 



Systematics Section 

Family Isaeidae Dana 

Isaeidae Dana, 1853, p. 913; J.L. Barnard, 

1969a, pp. 264-274, figs. 103-106; Lincoln, 

1979, p. 494; Myers, 1981, p. 8; Bousfield, 

1982a, p. 283. 

Diagnosis 

Body compressed or broad and weakly depressed; 

urosome segments | and 2 often with dorsal cusps, 

setae or small spines. Coxae medium to deep and 

overlapping, seldom separated basally; coxa 4 not 

excavate behind, 5 usually as deep as 4; coxae 5 

and 6 anteriorly lobate. Eye small to medium, 

usually on anterior head lobe; inferior antennal 

sinus often very deep. Antennae subequal in length 

or antenna 2 longer; antennae elongate, slender, 

flagella often shorter than peduncles, frequently 

setose; accessory flagellum variable. Upper lip, 

epistome often strongly produced. Lower lip with 

distinct inner lobes. Mandible with strong molar 

and often a molar flake; lacinia mobilis with 4 

teeth; palp slender, segment 3 often spatulate. 

Maxilla 1 inner plate with 0 to several setae. Max- 

illa 2, both plates well developed, inner with or 

without facial setae. Maxilliped plates strong, palp 

large but rarely segment 4 vestigial. Gnathopods 

moderately to strongly subchelate, 2 the larger, 

sexually dimorphic. Peraeopods 3 and 4, segment 

2 usually not expanded. Peraeopods 5-7 not great- 

ly dissimilar. Pleopods normal. Uropods 1 and 2 

slender, uropod 1 peduncle sometimes with a 

posteroventral spinous process. Uropod 3 

biramous or sometimes uniramous, outer ramus 

occasionally 2-segmented, tip not uncinate or 

hooked, rami as long as or longer than the pedun- 

cle. Telson entire, sometimes with dorsolateral 

crests. Coxal gills sac-like, on pereon segments 

2-6. Brood plates large, laminar, setae simple or 

hook-tipped. 

Component genera (other than Aoridae and Cor- 

ophiidae): Aloiloi, Ampelisciphotis (= Gaviota), 

Amphideutopus, Aorchoides, Audulla, 

Cedrophotis, Cheirimedeia, Cheiriphotis, 

Chevalia, Gammaropsis (sensu lato), Jsaea, 

Kamaka, Kermystheus, Ledoyerella, Megam- 

phopus, Microphotis, Microprotopus, 

Paradryope, Paraeurystheus, Parunciola, Photis 

(= Cerapopsis), Posophotis, Podoceropsis, Pro- 

tomedeia, Pseudeurystheus, Segamphopus. 

Regional genera (Alaska to northern California 

coast): Protomedeia, Cheirimedeia, Gammarop- 

sis, Paraeurystheus, Podoceropsis, Chevalia, 

Photis. Southern Californian and Hawaiian 

genera not treated but potentially occurring in this 

region are: Ampelisciphotis, Amphideutopus, 

Cheiriphotis, Cedrophotis, Kermystheus, Megam- 

Dhopus, Segamphopus. 

The Isaeidae (sens. str.) comprises about 26 

world genera. Animals are small to medium in size 

(up to 20 mm) and occur in coastal marine and 

brackish waters in the intertidal or shallow sub- 

tidal, more rarely in deep water, from polar 

regions to the tropics of both hemispheres. Some 

species of Podoceropsis and all species of [saea 

and Jsaeopsis are commensal on large decapods. 

Photis conchicola inhabits small empty gastropod 

shells. 

Key to North Pacific Isaeidae 

(after J.L. Barnard, 1962, and from J.L. Barnard, 1973) 

meeereeod 3 UNITAMOUS ..5. 66... ie ee ee 

Mroped 3s Diramous .........00.. 00. eee vee 

2. Head lobe pedunculate. Antenna 1, accessory flagellum lacking. Gnathopods 1 and 2 

@t Oth Sexes Similar im SIZE ....:......ce0. Teh, LOR. 2 eae Rae Ampelisciphotis Pirlot 

Head lobe normally acute. Antenna 1, accessory flagellum present, multisegmented. 

Gnathopod 2, both sexes, much larger than gnathopod 1 ........ Cheiriphotis Walker (in part) 

Puapoed 3 with one distinctly shortened ramus'..<..... vs ee ee bees oes ae ene ee Pees 4 

Peed 5 With SUbEQUal TAIN! Li ee baa so PR oe 4 ida Pets ee ok ew ee OE oe Gey «win ee Ms 5 

ayemtenna 1, accessory flagellum’'a microscopic button...#.02. 0... 020%. Photis Krg@yer (page 42) 

Antenna 1, accessory flagellum multisegmented EP eae rene. « par Cheiriphotis Walker (in part) 



5. Gnathopod 1 (0) complexly subchelate with chela projecting from segment 5. 

Gnathopod 2 (0), palm well defined. Uropod 3, rami nearly twice as long as the 

PCCBME Stee es rakes Se Sais Sitar pci Ue aes nag ta ie eee aed Amphideutopus J.L. Barnard 

These characters not COmpDIMNE? ...s.. 54.0 esas co bee eee thal ee eee 6 

6. Antenna 1, peduncular segment 3 as long as segment 1, or longer ................... fs 

Antenna 1, peduncular-seement 3 shorter than segment f-. . 7.270.202 .8 .  ee 12 

7 Asitenna 1; accessory flagellum a microscopic buttons: js...) eee ae eS 8 

Antenna lyaccessory flagpeliuny muliseemented. joo 2 eA eee See 9 

8. Coxae deeper than wide. Upper lip with deep incision. Maxilla 1, inner plate not 

setose. Uropod 3, outer ramus not terminally setose................ Cedrophotis J.L. Barnard 

Coxae usually not deeper than wide. Upper lip not incised. Maxilla 1, inner plate 

setose. Uropod 3, outer ramus terminally setose Soe ee en Podoceropsis Boeck? (page 17) 
9. Antena 1, accessory flagellum composed of 3 or more segments ..................... 

oeeee ee ee e ee we we we we we we we oe ee we we we ew we we we we we ee ee we ew we 1 aS RCS Gammaropsis Liljeborg (page 4) 

Antenna 1, accessory flagellum: composed: of 1 or 2 segments’:.. 04-100. 7..46).. 2oe 10 

10. Peraeopods 5-7 with parallel edges.......... 

Peraeopods 5-7 with biconvex edges ........ 

..« SOG EEO vee See Bonnierella Chevreux 

we de SAT ROM Fe eee at ee Pe eee 11 

11. Gnathopod 2 (c&’), segment 5 at least 1.6 times as long as segment 6 ................. 

Cr ee) : i I, Dee Segamphopus J.L. Barnard 

Gnathopod 2 (c’), segment 5 shorter than segment 6........ Megamphopus Norman (sens. str.) 

12. Urosome segments 1 and 2 coalesced........ 

Urosome segments 1 and 2 separated........ 

see bbstale Caer. oe Chevalia Walker (page 60) 

. . CSG OS EL AR anes, BAS Sots ee 13 
13. Peraeopods 3 and 4, dactyls short. Peraeopods 5-7, hind margin of segment 2 

MOESCLOSE SU ae +s ROA ORI A, SE ws 7 Ee eh ee Paraeurystheus Tzvetkova (page 13) 

Peraeopods 3 and 4, dactyls long. Peraeopods 5-7, hind margin of segment 2 setose... 14 

14. Peraeopods 3 and 4, anterior margin strongly setose (bearing more than 5 setal groups) 

eee eee ee oe ee © ee we we we we we we we we we we we ee we we we wm ew ee ew we oO we ow 5p MOR: OBE Protomedeia Kr@gyer (page 25) 

Peraeopods 3 and 4, anterior margin weakly setose (bearing less than 5 setal groups) .. 

eee eee ee ee © we we ewe we we we we ee ewe we ee we we we ee ee eH we ew ee we ow 

Genus Gammaropsis Liljeborg - J.L. Barnard, 

1973 

(Gammaropsis) Liljeborg, 1855, p. 455; Boeck, 

1861, p. 659; 1876, p. 580; Stebbing, 1888, 

p..1092; Sars, 1894, p. 537;..J.L... Barnard, 

1969a, pp. 264-274, pls. 103-106; 1973, pp. 17, 

18; Lincoln, 1979, p. 500. 

Eurystheus Bate, 1856, p. 58; 1857, p. 143; Steb- 

bing, 1906, p. 610; J.L. Barnard, 1962, 

pp. 10-14. 

Autonoe (part.) Bruzelius, 1859, p. 23. 

Eurytheus Marschall, 1873, p. 409. 

Paranaenia Chilton, 1884, p. 258. 

Maeroides Walker, 1898, p. 282. 

Fimbriella Stout, 1913. 

Type species 

Gammarus maculata Johnston, 1828 (selected by 

Boeck, 1876, with subsequent synonymy). 

3 Including Kermystheus J.L. Barnard 

Sere ee ae Cheirimedeia J.L. Barnard (page 34) 

Additional species 

Four regional species: Gammaropsis shoemakeri 

n. sp. (formerly G. tenuicornis var. lobata 

Shoemaker), G. ellisi n. sp., G. spinosa 

(Shoemaker), G. thompsoni (Walker). In addi- 

tion, five species occur in the North Pacific but 

not regionally: G. gurvitzi (Bulytscheva) and G. 

melanops Sars in the U.S.S.R. and G. tonichi 

(J.L. Barnard), G. ventosa (J.L. Barnard) and G. 

mamola (J.L. Barnard) in southern California. 

Since it is possible that these species may yet be 

found to occur regionally, they are included for 

discussion. The genus, as revised by J.L. Barnard 

(1973), contains more than 70 species. 

Diagnosis 

Body not dorsoventrally depressed. Head lobe 

acute, antennal sinus deep. Eye medium to large, 

oval, lenticular or reniform. Antenna 1, pedun- 

cular segment 3 as long as segment 1, accessory 



flagellum multisegmented; flagellum 1 longer than 

flagellum 2. Upper lip, epistome usually produced. 

Mandibular palp quite broad, segment 3 often 

clavate; molar with up to 6 raker spines. Maxilla 

1 inner plate usually setose. Maxilla 2 bearing 

facial setae. Coxae often short, lower margins not 

setose, not shallowing posteriorly. Coxa | not pro- 

duced forward; coxae 1 and 2 (c’) usually not 

shallower than coxae 3-5; coxa 3 (0c) lacking 

stridulation ridges. Gnathopod 1, segment 5 not 

produced into a posterior lobe; palm and dactyl 

variable. Gnathopod 2 (©), segment 2 lacking 

stridulation ridges; segment 5 usually shorter than 

segment 6, length of posterior margin variable; 

palm not incised. Peraeopods 3 and 4, length of 

segment 4 variable; dactyl short. Peraeopod 5 (0), 

segment 2 not posterodistally notched; segment 4 

normal; dactyl lacking an accessory tooth. 

Peraeopods 6 and 7 similar in form to but general- 

ly longer than peraeopod 5; segment 2, hind 

margin not setose; segment 5 bearing comb spines. 

Pleopods normal. Epimera 1-3 sometimes 

posterodistally notched and bearing a lateral ridge, 

this occurring in conjunction with dorsal cusping 

of the urosome. Uropod 1 bearing a peduncular 

spinous process; uropods | and 2 terminating in 

a group of spines. Uropod 3 ordinary or with 

peduncle elongate; outer ramus one-segmented, 

terminating in spines or setae (outer ramus two- 

segmented in some Hawaiian species (Barnard, 

1970), but not in regional species); inner ramus 

half or more the length of the outer. Telson bear- 

ing a pair of small apical cusps or strong spines. 

Brood plates medium, oval or leaf-shaped; setae 

dense, hook-tipped. 

Distribution 

Cosmopolitan, mostly littoral, with a few deep 

water forms (Lincoln, 1979). 

Remarks 

Barnard (1973) appended to Gammaropsis the 

genera Audulla, Chevreux, Bonnierella Chevreux, 

Kermystheus J.L. Barnard, Megamphopus Nor- 

man, Podoceropsis Boeck, Pseudeurystheus 

Schellenberg, Segamphopus J.L. Barnard and an 

unnamed subdivision. Each was found to in- 

tergrade or be characterized by apparently in- 

significant anomalies, indicating strong 

polyphyletally. However, for the purposes of this 

report and for reasons advanced subsequently (see 

Discussion and Conclusions), the regional Gam- 

maropsis, Podoceropsis and Paraeurystheus are 

treated as distinct genera. Southern genera that are 

presently unknown for, but could penetrate the 

study region, are Bonnierella Chevreux, Ker- 

mystheus J.L. Barnard and Megamphopus 

Norman. 

The North Pacific species of Gammaropsis are 

subdivisible by morphology and geography into 

two groups which on further analysis and com- 

parison with other world species may warrant tax- 

onomic status. One group, comprising all northern 

boreal species, is more closely related to 

Paraeurystheus, while the other, a southern boreal 

group, shows closer afinities to the Atlantic type 

G. maculata and to Podoceropsis. Regional 

representatives of the northern boreal group are 

G. shoemakeri n. sp., G. ellisi n. sp., and G. 

thompsoni (Walker); of the southern boreal group 

is G. spinosa (Shoemaker). 

Key to North Pacific Species of Gammaropsis 

1. Urosome dorsally cusped. Peraeopods 3 and 4, segments 4 and 5 subequal ........... 2 

Urosome not dorsally cusped. Peraeopods 3 and 4, segment 4 half to three-quarters the 

PSR SERMONS 6. FES Me oc ain yee uel + ogee Rt OL ee ee ee hee ee 6 

Head lobe shallow, rounded. Eye small, oval. Uropod 3, outer ramus shorter than the 

os ei lie eal aul eli emacs a. ee ater ean Oe Sek ke 8 Gammaropsis gurvitzi (Bulytscheva, 1952) 

Head lobe produced, acute. Eye large, reniform. Uropod 3, rami subequal ........... 3 

Head lobe not distally toothed. Gnathopods 1 and 2 (0), margins of segment 2 not 

setose. Gnathopod 2 (9), palm excavate. Coxa 7 (o’) not expanded. Urosome segments 

Seer, CariniiOns FTOUMUCE |. u. sa cs es bck se ces Gammaropsis ellisi n. sp. (page 6, fig. 1) 

Head lobe distally toothed. Gnathopods 1 and 2 (c’), margins densely setose. 

Gnathopod 2 (9), palm not excavate. Coxa 7 (0’) expanded. Urosome segments 1 and 

BEETLES DOMNLCG a, oy ave othe Gade hc ak gag a Ube ea WL eee HEE Gee ae enw be vd, e Sone as 4 



Gnathopod 1 (0), segment 2 anterodistally produced into a lobe. Gnathopod 2 (co, 9), 

palmulackine ia.tooth;, coxa 7.(G)) shehtly expanded i tyson coe oeteeodeehen ue bees eee 

Co ae ea eee ees ee ee ee eS Gammaropsis shoemakeri n. sp. (page 8, fig. 2) 
Gnathopod 1 (0), segment 2 not anterodistally produced into a lobe; gnathopod 2 (c, 

©). palm: bearing. a. tooth; coxa 7,.(c) ereatly expanded:© vias . anakis a Weds ose 5 

Gnathopod 2 (co), palm nearly transverse, bearing both a medial tooth and a defining tooth 

Be Te en ae ey ee ee Tere eae Gammaropsis thompsoni (Walker, 1898) (page 11, fig. 4) 

Gnathopod 2 (0), palm oblique, bearing a medial tooth but no defining tooth........ 

RR ne EE Ba ie aa ee een Caen by aclamat, sas: aul bte od Gammaropsis tonichi J.L. Barnard, 1962 

Gnathopod 2 (o) much heavier than gnathopod 1, segment 5.much shorter than seg- 

ment 6 and posteriorly lobate. Uropods 1 and 2, longest ramus shorter than the pedun- 

cle. Uropod 2 bearing a peduncular spinous process. Uropod 3, outer ramus medially setose 

oee ee eee ee © © © © © © © © © we © we ew ew we © we © eo ew we we we we we we ew we © + wre Gammaropsis ventosa (J.L. Barnard, 1962) 

Gnathopod 2 (c) not greatly heavier than gnathopod 1, segment 5 at least as long as 

segment 6, posterior margin more than half the length of the anterior margin and not 

lobate. Uropods 1 and 2, rami subequal or longer than the peduncle. Uropod 2 lacking 

a peduncular spinous process. Uropod 3, outer ramus only terminally setose.......... if 

7. Coxae 1-5 deeper than the body plates. Gnathopod 2 (9), palm excavate. Peraeopods 

3 and 4, segment 4 produced over segment 5. Peraeopod 5 (co), segment 2 much wider 

than segment 2 of peraeopods 6 and 7, segment 4 expanded, hind margin spinose. 

Epimera 1-3, posterodistal corner not notched Cr | 

De RO eee ee ee ee ee eee Gammaropsis spinosa (Shoemaker, 1942)(page 10, fig. 3) 

Coxae 1-5 not deeper than the body plates. Gnathopod 2 (9), palm not excavate. 

Peraeopods 3 and 4, segment 4 not produced over segment 5. Peraeopod 5 (0), seg- 

ment 2 not much wider than segment 2 of peraeopods 6 and 7, segment 4 not 

expanded, hind margin not spinose. Epimera 1-3, posterodistal corner notched ....... 8 

8. Eye reniform. Head lobe produced into a tooth. Gnathopod 2 (9), palm bearing a 

tooth. Uropod 3, rami as long as the peduncle eta remeron « Gammaropsis melanops (Sars, 1885) 

Eye lenticular. Head lobe not produced into a tooth. Gnathopod 2 (9), palm lacking a 

tooth. Uropod 3, rami longer than the peduncle 

Gammaropsis ellisi n. sp. 

Figure 1 

Material examined 

Holotype, o - Nahwitti Bar, entrance to Goletas 

Channel, B.C. (50°55'N, 128°02'W). Bousfield 

1959 stn. V3, 6-10 fm dredge on sand, stones and 

Shell. 17 July 1959. Allotype, 9 paratype - off 

Edward King Island, Barkley Sound, Vancouver 

Island, B.C. (48°49.08’N, 125°12.05’W). Col- 

lected from a sponge by W.C. Austin, 7 July 1976. 

Holotype, o7, NMC-C-1981-918; allotype, 9, 

NMC-C-1981-920; paratype, 1 immature NMC- 

C-1981-919. 

Additional material 

Alaska - southern tip: 1 specimen from Bousfield 

and McAllister stn. A3 (Little Daykoo, Dall 

Island). 

British Columbia - Queen Charlotte Islands: 16 

specimens from Bousfield 1957 stns. El4a and 

W4b. Northern mainland: 13 specimens from 

...Gammaropsis mamola (J.L. Barnard, 1962) 

Bousfield 1964 stns. H12, H50, H65 (1 07, 39 9, 

5 immatures deposited in the Leningrad Museum). 

Vancouver Island: 3 specimens from Bousfield 

1977 stn. B6a; 2 specimens from Bousfield 1976 

stn. B25; 7 specimens from Bousfield 1975 stns. 

P17d, P29a (5 oro’, 1 9 deposited in the Smithso- 

nian Institution (USNM)); 35 specimens from 

Bousfield 1970 stns. P710, P712, P713, P714; 8 

specimens from Bousfield 1959 stn. V3; 7 

specimens from the collections of W.C. Austin, 

D.B. Quayle and the B.C. Provincial Museum. 

Diagnosis 

Holotype, male, 7.0 mm: Eye reniform; head lobe 

acute but not distally toothed. Antenna 1, pedun- 

cular segment | bearing a posterodistal spine. Up- 

per lip, epistome produced. Coxa 1 not markedly 

shallower than coxa 2; coxae 1-5 nearly as deep 

as the body plates coxa 7 not expanded. 

Gnathopod 1, segment 2 not setose and not pro- 

duced into a posterodistal lobe; segment 6, palm 

oblique. Gnathopod 2, segment 2 not setose; seg- 



Figure 1. Gammaropsis ellisin. sp. 0 7.0 mm, Nahwitti Bar, B.C.; 9 8.0 mm, Edward King Is., Barkley Sound, Vancouver Is., B.C. 



ment 5 shorter than segment 6, posterior margin 

more than half the length of the anterior margin 

and not produced into a lobe; segment 6, palm 

bearing a process and defined only by a change 

of angle; dactyl not longer than the palm. 

Peraeopods 3 and 4, segment 4 not overhanging 

and barely longer than segment 5. Peraeopod 5, 

segment 2 not posterodistally notched and hardly 

wider than segment 2 of peraeopods 6 and 7; seg- 

ment 4 expanded, hind margin spinose. 

Peraeopods 6 and 7, segments 2, 4, 5 not ex- 

panded; segment 6, posterior margin spinose. 

Urosome, segments 1 and 2 bearing a rounded 

tooth and a seta on either side of a broad trun- 

cate lobe. Epimera 1-3 bearing a lateral ridge, 

posterodistal corner strongly notched. Uropod 1, 

peduncular spinous process half the length of the 

longest ramus. Uropod 2, peduncular process 

lacking. Uropod 3, rami subequal, neither setose. 

Telson terminating in a small seta and a strong 

spine at each apex. 

Allotype, female, 8.0 mm: Gnathopod 2, segment 

5 much shorter than segment 6, posterior margin 

half the length of the anterior margin but not pro- 

duced into a lobe; segment 6, palm defined by a 

sharp change of angle and two spines. Other 

features similar to the male. 

Size range: male to 7.0 mm, female 4.5 to 8.0 mm. 

Distribution 

Dall Island, southeastern Alaska (54°42’'N, 

132°42’W) south to Trial Island, Vancouver 

Island, B.C. (48°23'N, 123°18’W). 

Ecology 

Occurs on high salinity exposed and semi- 

protected coasts amongst sponges and algae on 

coarse substrates at low water level to 72 m depth. 

Summer temperature ranges documented in the 

collections of Bousfield, 1959 to 1977, were 

10-14.5°C, salinity 30.0 to 33 + °/oo. 

Life history 

Females ovigerous July to August. 

Remarks 

This species most closely resembles G. gurvitzi 

(Bulytscheva 1952) (formerly Paraeurystheus) but 

differs in the shape of the head lobe and eye, the 

male and female second gnathopod, and the male 

peraeopod 5, and in the form of uropod 3. 

Etymology 

This species is named after Dr. D.V. Ellis, Univer- 

sity of Victoria, B.C., in recognition of his many 

contributions to Pacific invertebrate taxonomy. 

Gammaropsis shoemakeri n. sp. 

Figure 2 

Eurystheus tenuicornis var. lobata Shoemaker, 

1942, pp. 28-29, fig. 10a-c. 

Material examined 

Holotype, o, allotype, 9, paratypes - Hesquiat, 

at Matlakaw Point, Vancouver Island, 

B.C. (49°11'N, 126°01’W). Bousfield 1959 

stn. Oll, low water level, boulders, gravel, 

shale, kelp, Phyllospadix; temperature 14.5°C, 

salinity 31.29/00. 19 August 1959. Holo- 

type, o, NMC-C-1982-100; allotype, 9, 

NMC-C-1982-101; paratypes, 30.0, 599, 3 

immatures NMC-C-1982-102. 

Additional material 

British Columbia - Vancouver Island: 3 specimens 

from Bousfield 1955 stn. P7, protected bay just 

north of Quisitis Point; gravel beach interspersed 

with rocks and boulders, dense kelp beds; collec- 

tion at low water level; temperature 12.2°C, salini- 

ty 31.2 "Zoo: 

Washington: | specimen from Bousfield 1966 stn. 

W40, Mukkaw Bay at Sooes Point, Clallam Coun- 

ty; fine sand, shelly sand, soft sandstone, bedrock 

and boulders; kelp, Phyllospadix, Zostera and 

Chorda; collection at low water to mean water 

levels; temperature 12.3°C; salinity 32.6 °/oo. 

Diagnosis 

Holotype, male, 5.5 mm: Eye reniform; head lobe 

acute and distally toothed. Antenna 1, peduncular 

segment 1 bearing 2 thin posterodistal spines. Up- 

per lip, epistome produced. Coa 1 not shallower 

than coxa 2; coxae 1-5 shallower than the body 

plates; coxa 7 moderately expanded. Gnathopod 

1, segment 2 strongly setose and produced into a 

posterodistal lobe; segment 6, palm broadly 

oblique. Gnathopod 2, segment 2 strongly setose; 

segment 5 shorter than segment 6, posterior 

margin half the length of the anterior margin and 

not produced into a lobe; segment 6, palm 

oblique, lacking a medial process and not defined; 

dactyl not longer than the palm. Peraeopods 3 and 

4, segment 4 not overhanging and subequal to seg- 

ment 5. Pareopod 5, segment 2 not posterodistal- 

ly notched and not wider than segment 2 of 

peraeopods 6 and 7; segment 4 not expanded, hind 
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Figure 2. Gammaropsis shoemakeri n. sp. 0 5.5 mm, 9 5.5 mm. Hesquiat, Vancouver Is., B.C. 

margin spinose. Peraeopods 6 and 7, segments 2, 

4, 5 not expanded; segment 6, posterior margin 

spinose. Urosome, segments | and 2 bearing dor- 

sally a sharp tooth and a seta on either side of a 

broad truncate lobe. Epimera 1-3 bearing a lateral 

ridge, posterodistal corner strongly notched. 

Uropod 1, peduncular spinous process nearly half 

the length of the longest ramus. Uropod 2, pedun- 

cular process lacking. Uropod 3, rami subequal, 

neither setose. Telson terminating in one or two 

setae and a spine on either corner. 

Allotype, female, 5.5 mm: coxa 1 not shallower 

than coxa 2, Gnathopod 2, segment 2 moderately 

setose and not posterodistally lobed; segment 5 

shorter than segment 6, posterior margin more 

than half the length of the anterior margin and 

not produced into a lobe; segment 6, palm 

oblique, defined by a strong spine, but lacking a 

medial tooth. Coxa 7 not expanded. Other 

features similar to the male. 

Juvenile male: similar to the female. 

Size range: male to 5.5 mm, female 4 to 5.5 mm. 

Distribution 

Hesquiat, Vancouver Island, B.C. (49°11'N, 

126°01'W) south to Magdalena Bay, Baja, 

California (26°42'30’”N, 113°34'15”W). 

Ecology 

Occurs amongst algae and hybroids on high salini- 

ty, exposed and semi-protected coasts at low water 

level, to 27 m depth. 

Remarks 

Although Shoemaker (1942) originally termed this 

species a variant of Gammaropsis thompsoni (i.e. 

Eurystheus tenuicornis van lobata, specimens dif- 

fer considerably more from the nominate species 
than does the more similar but distinctly 



designated species G. tonichi J.L. Barnard, 1962. 

Notable differences occur in the form of the male 

gnathopods 1 and 2, shape and size of coxa 7, size 

at maturity and geographic distribution. Distinc- 

tion at the species level is therefore warranted. 

This species is distinct from Gammaropsis lobatus 

Chevreux and Fage, 1925. 

Etymology 

The /obata variety name given by Shoemaker 

(1942) has no taxonomic significance and, on a 

specific scale, has been pre-empted by Chevreux 

and Fage (1925). This species is therefore named 

after C.R. Shoemaker in recognition of his 

contribution. 

Gammaropsis spinosa (Shoemaker) 

Figure 3 

Eurystheus spinosus Shoemaker, 1942, 

pp. 30-32, fig. 11; J.L. Barnard, 1969b, 

pp. 142-146, fig. 31. 

Material examined 

British Columbia — Vancouver Island: 2 

specimens from Bousfield 1975 stn. P29a, 

Gooding Cove, entrance to Quatsino Sound, 16 

August 1975; gravel, coarse sand, algae; 20 m 

dredge, 11°C, 33+ °/o00; 2 specimens from 

Bousfield 1970 stn. P710, Cape Beale, 19 July 

1970; bedrock, sand; low water level, 13.3°C. 

Figure 3. Gammaropsis spinosa (Shoemaker) o 3.0 mm, Gooding Cove, Quatsino Sound, Vancouver Is., B.C.; 9 3.0 mm, Cape 

Beale, Barkley Sound, Vancouver Is., B.C. 

10 



Diagnosis 

Male: Eye lenticular; head lobe acute but not 

distally toothed. Antenna 1, peduncular segment 

1 lacking a posterodistal spine. Upper lip, 

epistome not produced. Coxa 1 markedly 

shallower than coxa 2; coxae 1-5 deeper than the 

body plates; coxa 7 not expanded. Gnathopod 1, 

segment 2 not setose and not produced into a 

posterodistal lobe; segment 6, palm slender, very 

oblique. Gnathopod 2, segment 2 not setose; seg- 

ment 5 subequal to segment 6, posterior margin 

more than half the length of the anterior margin 

and not produced into a lobe; segment 6, palm 

bearing a medial process and defined by a sharp 

change of angle; dactyl not longer than the palm. 

Peraeopods 3 and 4, segment 4 overhanging and 

longer than segment 5. Peraeopod 5, segment 2 

not posterodistally notched and much wider than 

segment 2 of peraeopods 6 and 7, segments 2, 4, 

5 not expanded; segment 4, posterior margin not 

spinose. Urosome, segments lacking dorsal setae 

or cusps. Epimera lacking a lateral ridge, 

posterodistal corner not notched. Uropod 1, 

peduncular spinous process half the length of the 

longest ramus. Uropod 2, peduncular process 

lacking Uropod 3, outer ramus slightly shorter 

than the inner; outer ramus neither medially nor 

terminally setose. Telson terminating in one or two 

setae and cusp at each distal corner. 

Female: Coxa 1 markedly shallower than coxa 2. 

Gnathopod 2, segment 5 shorter than segment 6, 

posterior margin about two thirds the length of 

the anterior margin and not produced into a lobe; 

segment 6, palm lacking a medial tooth, but de- 

fined by a spine. Peraeopod 5, segments 2 and 4 

less expanded, segments 5 and 6 longer; other 

features similar to the male. 

Size range: male to 3.0 mm, female 3.0 to 3.5 mm. 

Distribution 

Quatsino Sound, Vancouver Island, B.C. 

(50°24'N, 127°57’W) south to Magdalena Bay, 

Baja California (26°42'30”N, 113°34'15”W). 

Ecology 

An exposed coast, high salinity species found 

amongst algae, sponges and soft polychaete tubes 

on gravel and sand at low water level to 27 m 

depth. 

Life history 

Females ovigerous in July. 

11 

Remarks 

This species bears many features that are uncom- 

mon to other Pacific species of Gammaropsis, viz. 

the unproduced upper lip, the deep coxal plates, 

the slenderer first gnathopod palm, the 

Podoceropsis-like peraeopods 3 and 4, the 

urosome lacking setation and the very small body 

size. 

Gammaropsis thompsoni (Walker) (Barnard, 

1959) 

Figure 4 

Maeroides thompsoni Walker, 1898, 

pp. 283-384, pl. 16, figs. 3-6. 

Gammaropsis tenuicornis Holmes, 1904, 

pp. 239-240, fig. 124. 

Fimbriella robusta Stout, 1913, pp. 642-644. 

Podoceropsis concava Shoemaker, 1916, 

pp. 159-160. 

Eurystheus tenuicornis Shoemaker, 1931, 

pp. 5-8, figs. 3, 4; Alderman, 1936, p. 67; 

Shoemaker, 1941, p. 185; Shoemaker, 1942, 

p. 28, fig. 10; Hewatt, 1946, pp. 199, 204. 

Eurystheus thompsoni (Walker, 1898): 

Shoemaker, 1955, p. 59; J.L. Barnard, 1959, 

p. 36, pl. 11; 1961, p. 182; 1966, p. 62; 1969b, 

p. 146. 

Material examined 

Alaska — 2 specimens from Bousfield 1980 stns. 

S4B1 and S18F3; 1 specimen from Bousfield and 

McAllister stn. A3. 

British Columbia — Queen Charlotte Islands: 19 

specimens from Bousfield 1957 stns. H8b, Hi4 

and W4b. Northern mainland: 143 specimens 

from Bousfield 1964 stns. H1, HS, H12, H21, 

H22, H23, H33, H47, H49, H50, H52, H53, H57 

and 4 specimens from the collection of J.W. Scog- 

gan. Vancouver Island and southern mainland: 

301 specimens from Bousfield 1977 stns. B6a, B8, 

Blib, Bl2a, B13 (30°°°", 69 9 deposited in the 

Smithsonian Institution (USNM)), B14, B17, B18, 

B2la, B2lb (1300, 16 99, 8 immatures 

deposited in the Zoological Institute, Leningrad; 

197 specimens from Bousfield 1976 stns. B4, BS, 

B7, B9a, B9d, B10a, B10c, B10d, B17, B25, B27, 

B28; 222 specimens from Bousfield 1975 stns. PSa, 

P9, P11, P12, P13, Pl4a, Pi7a, P17d, P20, P21a, 

P21b, P29a, P29b, P29c; 81 specimens from 

Bousfield 1970 stns. P702, P710, P711, P712, 



Figure 4. Gammaropsis thompsoni (Walker) o 10.0 mm, jv 0 4.5mm, 9 8.5 mm, Cape Beale, Barkley Sound, Vancouver Is., B.C. 

P714, P715, P718, P719; 61 specimens from 

Bousfield 1959 stns. V3, O1, O03, O5, O06, O7b, 

O7d, O12, O13; 52 specimens from Bousfield 1955 

stns. F3, P2, P7; and 24 specimens from the col- 

lections of K.E. Conlan, L. Daniels, D.V. Ellis, 

G. O’Connell and D.B. Quayle. 

Washington — 23 specimens from Bousfield 1966 

stns. W30, W35, W40. 

Diagnosis 

Male: eye reniform; head lobe acute and distally 

toothed. Antenna 1, peduncular segment 1 bear- 

ing two thin posterodistal spines. Upper lip, 

epistome produced. Coxa 1 markedly shallower 

than coxa 2; coxae 2-5 slightly shallower than the 

body plates; coxa 7 greatly expanded (less so in 

the juvenile). Gnathopod 1, segment 2 strongly 

setose but not produced into a posterodistal lobe; 

segment 6, palm broadly oblique. Gnathopod 2, 

segment 2 strongly setose; segment 5 subequal to 
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segment 6, posterior margin more than half the 

length of the anterior margin and not produced 

into a lobe; segment 6, palm transverse, bearing 

a medial process and defined by a tooth; dactyl 

longer than the palm. Peraeopods 3 and 4, seg- 

ment 4 not overhanging, and subequal to segment 

5. Peraeopod 5, segment 2 not posterodistally 

notched and not wider than segment 2 of 

peraeopods 6 and 7; segment 4 hardly expanded, 

hind margin spinose. Peraeopods 6 and 7, 

segments 2, 4, 5 not expanded; segment 6, 

posterior margin spinose. Urosome, segments 1 

and 2 bearing dorsally a sharp tooth and seta on 

either side of a broad truncate lobe. Epimera 1-3 

bearing a lateral ridge, posterodistal corner strong- 

ly notched. Uropod 1, peduncular spinous process 

a third the length of the longest ramus. Uropod 

2, peduncular process lacking. Uropod 3, rami 

subequal; outer ramus neither medially nor ter- 

minally setose. Telson terminating in a few seta 

and a spine on either corner. 



Female: coxa | only slightly shallower than coxa 

2. Gnathopod 2, segment 2 weakly setose; segment 

5 shorter than segment 6, posterior margin more 

than half the length of the anterior margin and 

not produced into a lobe; segment 6, palm 

oblique, undefined and bearing a small medial 

tooth. Coxa 7 not expanded. Other features 

similar to the male. 

Juvenile male: similar to the female, but palm of 

gnathopod 2 lacking a tooth and defined by a 

spine. 

Size range: male to 11.5 mm, female 4.5 to 10.0 

mm. | 

Distribution 

Southeastern Alaska (57°29'N, 135°58’W) south 

to the San Diego shelf of southern California 

(33°N, 118°W). 

Ecology 

Abundant amongst kelp holdfasts, rarer amongst 

Phyllospadix, tunicates, sponges and worm tubes. 

A high salinity exposed or semi-protected coastal 

species occurring on sandy sediments, at low water 

to a depth of 72 m. Summer temperature ranges 

documented in the collections of Bousfield, 1955 

to 1980, were 10-14.2°C, salinity 28.0-33 + °/oo0 

Life history 

Females ovigerous in May to August. 

Remarks 

Examination of colour photographs of live 

specimens shows a distinctive orange and white 

banding of the antennae and brown and white 

banding of the body segments and coxae. 

Genus Paraeurystheus Tzvetkova 

Paraeurystheus Tzvetkova, 1977, pp. 88-101, 

figs. 1-4. 

Additional species 

There are six species in this genus known world- 

wide. P. anamae Gurjanova, P. gurjanovae 

Tzvetkova, P. latipes Tzvetkova, and P. sexden- 

tatus (Stephensen) occur in the U.S.S.R., while P. 

dentatus (Holmes) (formerly Eurystheus dentatus) 

and P. tzvetkovae n. sp. occur in the Bering Sea. 

A seventh species named by Tzvetkova (1977), 

Paraeurystheus gurvitzi, is more appropriately 

placed within the genus Gammaropsis (see 

Discussion). 
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Diagnosis 

Body not dorsoventrally depressed. Head lobe not 

acute, antennal sinus shallow. Eye circular, 

reniform or oval. Antenna 1, peduncular segment 

3 shorter than segment 1, accessory flagellum 

multisegmented; flagellum 1 longer than flagellum 

2. Upper lip, epistome produced. Mandibular palp 

quite broad, segment 3 clavate; molar with up to 

6 raker spines. Maxilla 1 inner plate setose, but 

lacking a single long terminal seta. Maxilla 2 bear- 

ing facial setae. Coxae short, lower margins not 

setose, not shallowing posteriorly. Coxa 1 pro- 

duced forward; coxae 1 and 2 (c’) not shallower 

than coxae 3-5; coxa 3 (c’) lacking stridulation 

ridges. Gnathopod 1, segment 5 not produced in- 

to a posterior lobe; segment 6 broad, palm 

oblique, dactyl not extending far beyond the palm. 

Gnathopod 2 (0), segment 2 lacking stridulation 

ridges; segment 5 much shorter than segment 6, 

often greatly narrowed posteriorly and sometimes 

lobed; palm not incised. Peraeopods 3 and 4, seg- 

ment 4 hardly longer than segment 5 and not 

anterodistally produced; dactyl short. Peraeopod 

5 (co), segment 5 not posterodistally notched; seg- 

ment 4 normal; dactyl lacking an accessory tooth. 

Peraeopods 6 and 7 (co) and sometimes 5 often 

greatly expanded; segment 2, hind margin not 

setose, segment 5 bearing comb spines. Pleopods 

normal. Epimera 1-3 strongly notched posterior- 

ly and bearing a lateral ridge, this occurring in con- 

junction with dorsal cusping of the urosome. 

Uropod 1 bearing a peduncular spinous process; 

uropods | and 2 terminating in a group of spines. 

Uropod 3, rami often unequal, terminally setose. 

Telson bearing a pair of small apical cusps. Brood 

plates unknown, probably similar to those of 

Gammaropsis. 

Distribution 

A cold water group occurring on the northern east 

and west coasts of the Pacific. 

Remarks 

Tzvetkova (1977) defines this group as a distinc- 

tive genus, differing from Gammaropsis in the 

form of antenna 1, gnathopod 2 (0"), peraeopods 

5-7 and uropod 3. However, in other features 

which are deemed diagnostic, such as the form of 

the mandibular palp, gnathopod 1 and the 

urosome, there is no apparent difference from 

Gammaropsis. 



Key to North Pacific Species of Paraeurystheus 

Uropod 3, inner ramus half the length of the outer ramus 

Uropod 3, inner ramus more than half the length of the outer ramus 

Uropod 3, inner ramus terminally setose. Gnathopod 2(c’) enlarged, palm transverse 

and bearing a tooth. Peraeopods 6 and 7 (c’) enlarged, segments 4 and 5 expanded. ... 

Oe TE 0 AN Ce, le en ee ee Paraeurystheus tzvetkovae n. sp. (page 15, fig. 6) 

Uropod 3, inner ramus not setose. Gnathopod 2 (c’) similar to and not greatly larger than 

gnathopod 1. Peraeopods 6 and 7 (co) not enlarged, segments 4 and 5 not 

CXDARGEGs. Aa cardecxi wise gest Ark koe eon Paraeurystheus dentatus (Holmes, 1980) (page 14, fig. 5) 

Antenna 1, peduncular segment | bearing a posterodistal spine. Coxa 1 (c’) not markedly 

shallower than coxa 2. Uropod 1, peduncular spinous process more than half the length 

GAPS GMC Ce tah aS tects tari ad stare ois «os, «3 as woos eho oe A ak wa Stare oa 4 

Antenna 1, peduncular segment | lacking a posterodistal spine. Coxa 1 (’) shallower than 

coxa 2. Uropod 1, peduncular spinous process less than half the length of the longest ramus 5 

4. Eye round. Coxae 3 and 4 not shallower than the body plates. Peraeopods 6 and 7 

(o), segments 2, 4, 5 greatly expanded. Uropod 3, rami as long as the peduncle....... 

ees pe et Pia ok ae See ol Os wig ad « Paraeurystheus anamae Gurjanova, 1952 

Eye reniform. Coxae 3 and 4 much shallower than the body plates. Peraeopods 6 and 

7 (&), segments 2, 4, 5 not expanded. Uropod 3, rami much longer than the peduncle . 

Mere ee NOT hath. Pn tdbdins. rate aly anata atieterale O. ax Seite Paraeurystheus gurjanovae Tzvetkova, 1977 

5. Eye reniform. Head lobe acute. Peraeopod 7 (co), segments 2 and 4 expanded oe ee ee ee 

ile Me he hei, et dat tate MAb hahaa carson ow 3 3 Lined ck Paraeurystheus latipes Tzvetkova, 1977 

Eye oval. Head lobe rounded. Peraeopod 7 (0), segments 2 and 4 not expanded eee eee 

pga arth iy ey mot tak Unclit aba. terriiat Ge Aavagve << 6 02s Paraeurystheus sexdentatus (Stephensen, 1944) 

Paraeurystheus dentatus (Holmes) 

Figure 5 

Eurystheus dentatus Holmes 1908, p. 541, 

fig. 46; not Gurjanova, 1938, p. 341, fig. 44, 

not Gurjanova, 1951, p. 853, fig. 598. 

Material examined 

1 subadult o, 10.0 mm, from Kalikta Beach, 

Unalaska Island, Alaska at 3.6 m depth; N.A. 

Powell, collector. 

Diagnosis 

Male: eye oval to rectangular; head lobe shallow, 

flattened and not distally toothed. Antenna 1, 

peduncular segment 1 bearing a posterodistal 

spine. Upper lip, epistome produced. Coxa 1 

anteriorly produced, not markedly shallower than 

coxa 2; coxae 1-5 shallower than the body plates; 

coxa 7 not expanded. Gnathopod 1, segment 2 not 

setose and not produced into a posterodistal lobe; 

segment 6, palm broadly oblique. Gnathopod 2, 

segment 2 not setose; segment 5 shorter than seg- 

ment 6, posterior margin half the length of the 

anterior margin and broadly lobate; segment 6, 

palm lacking a process and defined by a spine; 

dactyl not extending beyond the palm. Peraeopods 

3 and 4, segment 4 not overhanging and hardly 
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longer than segment 5. Peraeopod 5, segment 2 

not posterodistally notched, and wider than seg- 

ment 2 of peraeopods 6 and 7; segment 4 not ex- 

panded, hind margin not spinose. Peraeopods 6 

and 7, segments 2, 4, 5 not expanded; segment 6, 

posterior margin not spinose. Urosome, segments 

1-3 bearing dorsally a pair of setae and strong 

cusp. Epimera 1-3 bearing a lateral ridge, 

posterodistal corner strongly notched. Uropod 1, 

peduncular spinous process two thirds the length 

of the longest ramus. Uropod 2, peduncular pro- 

cess present. Uropod 3, inner ramus half the 

length of the outer, not terminally setose; outer 

ramus both medially and terminally setose. Telson 

terminating in two clusters of setae and a pair of 

small cusps. 

Female: coxa | anteriorly produced, not marked- 

ly shallower than coxa 2. Other features similar 

to the male. 

Size range: male to 12.0 mm, female to 11.0 mm. 

Distribution 

Aleutian Islands, Alaska: Afognak Island and 

Unalaska Island (53°N, 166°W). 

Ecology 

An Arctic species occurring at 3.6 m to 90 m 

depth. 



LL 

Figure 5. Paraeurystheus dentatus (Holmes) & 10.0 mm, Unalaska Is., Alaska. 

Remarks 

This specimen lacked peraeopods 6 and 7 and 

antennae | and 2. However the form of the head 

lobe, small undifferentiated second gnathopod, 

toothed dorsum, long uropod peduncular spinous 

processes and the short, non-setose inner ramus 

of uropod 3 are distinctive. Gurjanova’s 1938 and 

1951 specimens were transferred to a new species, 

Paraeurystheus gurjanovae by Tzvetkova (1977). 

P. dentatus differs from P. gurjanovae in an 

unaltered o& gnathopod 2, longer peduncular 

spinous process of uropod 1, and uropod 3 rami 

shorter than the peduncle with the inner no more 

than half the length of the outer. However this 

species retains many other characters in common 

with Paraeurystheus, viz. a shallow head lobe, 

shortened segment 3 of antenna 1, anteriorly pro- 

duced coxa 1, posteriorly narrowed segment 5 of 

gnathopod 2 and terminally setose uropod 3. It 

is, therefore, more appropriately placed in this 

genus. 
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Paraeurystheus tzvetkovae n. sp. 

Figure 6 

Material examined 

Constantine Harbour, Amchitka Island, Aleutian 

Islands, Alaska (52°N, 179°W). lo. P. Slattery 

collection, 24 April 1969. 

Holotype, o, (NMC-C-1982-61). 

Diagnosis 

Holotype, male, 17.0 mm: Eye rounded; head lobe 

shallow and not distally toothed. Antenna 1, 

peduncular segment 1 bearing a posterodistal 

spine. Upper lip, epistome produced. Coxa 1 

anteriorly produced, not shallower than coxa 2; 

coxae 1-5 shallower than the body plates; coxa 7 

not expanded. Gnathopod 1, segment 2 not setose 

and not produced into a posterodistal lobe; seg- 

ment 6, palm broadly oblique. Gnathopod 2, seg- 

ment 2 not setose, segment 5 much shorter than 

segment 6, posterior margin narrow and lobed; 

segment 6, palm bearing a square process and 

defined by a tooth; dactyl not extending beyond 

the hand. Peraeopods 3 and 4, segment 4 not 

overhanging and hardly longer than segment 5. 

Peraeopod 5, segment 2 not posterodistally 
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Figure 6. Paraeurystheus tzvetkovae n. sp. & 17.0 mm, Constantine Harbour, Amchitka Is., Aleutian Is., Alaska. 

notched and not greatly wider than segment 2 of 

peraeopods 6 and 7; segment 4 not expanded, hind 

margin not spinose. Peraeopod 6 enlarged, seg- 

ment 2 anteriorly convex; segments 4 and 5 ex- 

panded. Peraeopod 7 enlarged, segment 2 narrow, 

margins parallel; segments 4 and 5 expanded. 

Urosome, segments | and 2 bearing dorsally a pair 

of setae and two strong cusps. Epimera 2 and 3 

bearing a lateral ridge, posterodistal corner strong- 

ly notched. Uropod 1, peduncular spinous process 

about half the length of the longest ramus. 

Uropod 2, peduncular process present. Uropod 3, 

inner ramus half the length of the outer, terminally 

setose; outer ramus both medially and terminally 

setose. Telson terminating in two clusters of setae 

and a pair of small cusps. 

Female: unknown. 

Size: male 17.0 mm 
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Distribution 

Known only for this locality. 

Ecology 

Data unavailable. 

Remarks 

The enlarged gnathopod 2 of the male, with 

shallow palmar protuberance and defining tooth, 

is acommon feature of the genus, occurring also 

in P. gurjanovae, P. anamae, P. latipes and P. 

sexdentatus. All species show a tendency towards 

reduction of the third uropod inner ramus, to the 

greatest degree in P. tzvetkovae and P. dentatus. 

Enlargement and expansion of peraeopods 6 and 

7 occurs in all species but P. dentatus and P. gur- 

janovae. This latter character is sexually related, 

developing only in subadult and mature males. 



Etymology 

Named in honour of N.L. Tzvetkova, the founder 

of the genus. 

Genus Podoceropsis Boeck 

Podoceropsis Boeck, 1861, p. 666; 1876, p. 583; 

Stebbing, 1888, p. 1108; Della Valle, 1893, 

p. 451 (part); Sars, 1894, p. 574, pl. 204; Steb- 

bing, 1906, p. 618; J.L. Barnard, 1969a, p. 274; 

(subgenus) 1973, p. 18; Bousfield, 1973, p. 185. 

Noenia Bate, 1862, p. 471. 

Xenoclea Boeck, 1871, p. 243. 

Type species: 

Podoceropsis sophiae Boeck, 1861. 

Additional species 

Five species occur regionally: P. amchitkensis n. 

sp., P. angustimana n. sp., P. barnardi 

Kudryashov and Tzvetkova, P. chionoecetophila, 

n. sp., and P. setosa n. sp. The Atlantic P. /in- 

dahlii, once recorded in the Bering Sea 

(Shoemaker, 1955), is included for comparison. 

Diagnosis 

Body not dorsoventrally depressed. Head lobe 

acute, antennal sinus deep. Eye lenticular or oval. 

Antenna 1, peduncular segment 3 as long as seg- 

ment 1, accessory flagellum microscopic; 

flagellum 1 subequal to flagellum 2. Upper lip, 

epistome produced. Mandibular palp quite broad, 

segment 3 clavate; molar with up to 8 raker spines. 

Maxilla | inner plate bearing a single terminal seta. 

Maxilla 2 bearing facial setae. Coxae short, lower 

margins not setose, not shallowing posteriorly. 

Coxa | not produced forward; coxae 1 and 2 (c’) 

hardly shallower than coxae 3-5, coxa 3 (c’) lack- 

ing stridulation ridges. Gnathopod 1, segment 5 

not produced into a posterior lobe; segment 6 

slender, palm transverse or indistinct, dactyl ex- 

tending far beyond the palm. Gnathopod 2 (0), 

segment 2 lacking stridulation ridges; segment 5 

much shorter than segment 6 and narrowed 

posteriorly, although usually not into a lobe; palm 

not incised. Peraeopod 3, segment 4 twice as long 

or more than segment 5 and anterodistally pro- 

duced. Peraeopod 5 (0), segment 2 usually 

posterodistally notched; segment 4, hind margin 

concave; dactyl lacking an accessory tooth. 

Peraeopods 6 and 7 similar in form to but general- 

ly longer than peraeopod 5; segment 2, hind cor- 

ner not setose; segment 5 bearing comb spines. 

Pleopods normal. Epimera not posterodistally 

notched and lacking a lateral ridge. Urosome dor- 

sally bearing setae but not cusped. Uropod 1 bear- 

ing a peduncular spinous process; uropods | and 

2 terminating in a group of spines. Uropod 3 or- 

dinary, rami subequal, outer ramus terminating 

in setae, inner ramus terminating in a single spine. 

Telson bearing a pair of small apical cusps. Brood 

plates medium, oval or leaf-shaped; setae dense, 

hook-tipped. 

Distribution 

Broadly ranging in the north Atlantic and north 

Pacific. 

Key to North Pacific Species of Podoceropsis 

1. Head lobe strongly produced, rounded; eye reaching to edge of head lobe............ 

Lar eek ats Podoceropsis lindahlii Hansen, 1887 

Head lobe moderately to strongly produced, acute; eye not reaching to edge of head lobe 2 

2. Gnathopod 2 (c’), dactyl not exceeding the hand; peraeopod 5 (©), segment 2 

posterodistally notched; gnathopod 2 (¢) similar in form to the 0’; palm with two teeth 

RT c's sw sade a hoe Aa Mp ax vesble Sand Podoceropsis chionoecetophila n. sp. (page 22, fig. 10) 

Gnathopod 2 (co), dactyl exceeding the palm; peraeopod 5 (c’), segment 2 not 

posterodistally notched; gnathopod 2 (9) different in form to the 0’; palm with one or 

IN og ihc nhc ho A oc i CE ea, cas cd 

3. Gnathopods 1 and 2, peraeopods 3 and 4 (c’), segment 2 setose; gnathopod 2 (9), 

SPMEOINGAKIY CXCAVGLE << nfodn sc hs a ots fee oe Podoceropsis setosa n. sp. (page 24, fig. 11) 

Gnathopods 1 and 2, peraeopods 3 and 4 (c’), segment 2 barely or not setose; 

gnathopod 2 (9), palm strongly excavate.... 

4. Uropod 1, peduncular spinous process half the length of the longest ramus........... 

Sai Grease | Ghar tegen if Ae oe Galea Podoceropsis amchitkensis n. sp. (page 18, fig. 7) 

Uropod 1, peduncular spinous process one quarter the length of the longest ramus .... 5 
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5. Antenna 1 shorter than antenna 2; gnathopod 2 (0), segment 6 rectangular, dactyl 

Feachine, in, oldest-specimiens; the full leneth of seement 6: .2oefoes:....1.2) eee 

een enw. compen | ole! Boch, MOS 5 to, MER ES Podoceropsis angustimana n. sp. (page 19, fig. 8) 
Antennae 1 and 2 subequal; gnathopod 2 (c’), segment 6 oval, dactyl not more than 

Halle tie en CrLOnseOmmeni Ore cece Mae. 5. rey david eo ean eo ho ees Le 

eee A: peter Re Podoceropsis barnardi (Kudryashov and Tzvetkova, 1975) (page 21, fig. 9) 

Podoceropsis amchitkensis n. sp. Islands, Alaska (51°22.8'N, 179°13.5’W) 1 ao, 1 

Figure 7 Q. P.A. Lebednik Collection. Holotype, o, 

NMC-C-1981-912; allotype, 9, NMC- 

Material examined C-1981-913; paratype, 1 9, NMC-C-1981-914. 

St. Makarius Bay, Amchitka Island, Aleutian 

LFT MD 

Figure 7. Podoceropsis amchitkensis n. sp. & 6.0 mm, 9 6.0 mm, St. Makarius Bay, Amchitka Is., Alaska. 
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Diagnosis 

Holotype, male, 7.0 mm: Eye oval; head lobe 

acute but not distally toothed. Antenna 1, pedun- 

cular segment | bearing a posterodistal spine. Up- 

per lip, epistome produced. Coxa | not markedly 

shallower than coxa 2; coxae 1-5 shallower than 

the body plates and increasing in depth posterior- 

ly; coxa 7 not expanded. Gnathopod 1, segment 

2 not setose and not produced into a posterodistal 

lobe; segment 6, palm indistinct. Gnathopod 2, 

segment 2 not setose; segment 5, posterior margin 

not produced into a lobe; segment 6, palm bear- 

ing a small medial process and defined by a tooth; 

dactyl not more than half the length of the palm. 

Peraeopods 3 and 4, segment 4 overhanging and 

more than twice.the length of segment 5S. 

Peraeopod 5, segment 2 posterodistally notched 

but hardly wider than segment 2 of peraeopods 

6 and 7; segment 4 not expanded, hind margin not 

spinose. Peraeopods 6 and 7, segments 2, 4, 5 not 

expanded; segment 6, posterior margin not 

spinose. Urosome, segments | and 2 bearing a pair 

of setae but not dorsally notched. Epimera lack- 

ing a lateral ridge, posterodistal corner barely 

notched. Uropod 1, peduncular spinous process 

half the length of the longest ramus. Uropod 2, 

peduncular process lacking. Uropod 3, rami sub- 

equal. Outer ramus only terminally setose. Telson 

terminating in a few setae and a cusp at each distal 

corner. 

Allotype, female, 7.0 mm: Gnathopod 2, segment 

6, palm excavate, defined by a spine. Peraeopod 

5, segment 2 not notched. 

Size range: male to 7.0 mm, female to 7.0 mm. 

Distribution 

Known only for this locality. 

Ecology 

Found in the littoral zone of a high salinity, pro- 

tected outer coast beach, amongst rocks, boulders 

and kelp. 

Remarks 

This species differs from P. angustimana in the 

second gnathopod of the male by the shorter dac- 

tyl and broader, shorter segment 6; and longer 

spinous peduncular process of uropod 1 (in both 

sexes). 

Etymology 

In reference to the only known locality, Amchitka 

Island, Alaska. 
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Podoceropsis angustimana nN. sp. 

Figure 8 

Material examined 

Dodger Channel, southwest end of Diana Island. 

Barkley Sound, Vancouver Island, B.C. 

(48°50.4'N, 125°12.1’W) Bousfield 1976 stn. 

B27, 8 July 1976. 7.2-9.0 m dredge on sand, 12°C, 

32+ °/o0. 

Holotype, o”, NMC-C-1981-909; allotype, 9, 

NMC-C-1981-910; paratypes, 20°", 3 9 9, 1 im- 

mature, NMC-C-1981-911. 

Additional material 

British Columbia — central mainland: 1 9 from 

Bousfield 1964 stn. H52; 400, 2 99 from 

Bousfield 1959 stn. V3, NMC cat.3042 (deposited 

in the Smithsonian Institution (USNM)); 8 oo, 

3 9 9,2 immatures from Bousfield 1959 stn. V3, 

NMC Cat. 3043 (deposited in the Zoological In- 

stitute, Leningrad). 

Diagnosis 

Holotype, male, 4.8 mm: Eye lenticular; head lobe 

acute but not distally toothed. Antenna 1, pedun- 

cular segment | lacking a posterodistal spine. Up- 

per lip, epistome produced. Coxa | not markedly 

shallower than coxa 2; coxae 1-5 shallower than 

the body plates and increasing in depth posterior- 

ly; coxa 7 not expanded. Gnathopod 1, segment 

2 not setose and not produced into a posterodistal 

lobe; segment 6, palm indistinct. Gnathopod 2, 

segment 2 not setose; segment 5, posterior margin 

not produced into a lobe; segment 6, palm bear- 

ing a process and defined by a tooth; dactyl in- 

creasing with age to the full length of the palm. 

Peraeopods 3 and 4, segment 4 overhanging and 

more than twice the length of segment 5. 

Peraeopod 5, segment 2 posterodistally notched 

but hardly wider than segment 2 of peraeopods 

6 and 7; segment 4 distally expanded but hind 

margin not spinose. Peraeopods 6 and 7, segments 

2, 4, 5 not expanded; segment 6, posterior margin 

not spinose. Urosome, segments | and 2 dorsally 

bearing a pair of setae but not notched. Epimera 

lacking a lateral ridge, posterodistal corner not 

notched. Uropod 1, peduncular spinous process 

a quarter the length of the longest ramus. Uropod 

2, peduncular process lacking. Uropod 3, rami 

subequal. Outer ramus only terminally setose. 

Telson terminating in a few setae and a cusp at 

each distal corner. 
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Figure 8. Podoceropsis angustimana n. sp. 0 4.8 mm, 9 4.5 mm, Dodger Channel, Barkley Sound, Vancouver Is., B.C. 
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Allotype, female, 4.5 mm: Gnathopod 2, segment 

6, palm excavate, bearing a medial tooth and a 

defining spine. Peraeopod 5, segment 2 not 

notched, segment 4 normal. 

Size range: male to 5.5 mm, female 4.5 to 6.5 mm. 

Distribution: 

Known only from central and southern B.C. 

(51°56'N, 128°29' W to 48°50.4’N, 125°12.1'W). 

Ecology 

Occurs on exposed and semi-exposed coasts in 

high salinity water subtidally from 11 to 72 m 

depth on sand bottoms. 

Life history 

Females ovigerous in August. 

Remarks 

This species closely resembles the more northerly 

P. amchitkensis, differing in the longer dactyl of 

the gnathopod 2 (mature male) and shorter pedun- 

cular process of uropod | (both sexes). 

Etymology 

L.: angusti = narrow; mana = hand, referring 

to the distinctive second gnathopod of the male. 

Podoceropsis barnardi (Kudryashov and 

Tzvetkova) 

Figure 9 

Gammaropsis (Podoceropsis) barnardi 

Kudryashov and Tzvetkova, 1975, pp. 1306-9, 

fig. 1. 

Figure 9. Podoceropsis barnardi Kudryashov and Tzvetkova 0 5.0mm, 9 4.0 mm, jv 9 antenna 2 - 3.5 mm, Trevor Channel, 

Barkley Sound, Vancouver Is., B.C. 



Material examined 

British Columbia — Vancouver Island: 3 9 9 

from Bousfield 1975 stn. P22, Trevor Channel, 

100 m off Cape Beale, Barkley Sound, Vancouver 

Is., B.C.; 17 m dredge over sand, shell and stones, 

10°C, 33+ °/oo0. 9 August 1975. 

Diagnosis: 

Male: eye oval; head lobe acute but not distally 

toothed. Antenna 1, peduncular segment | bear- 

ing a small posterodistal spine. Upper lip, 

epistome produced. Coxa 1 not markedly 

shallower than coxa 2; coxae 1-5 shallower than 

the body plates and increasing in depth posterior- 

ly; coxa 7 not expanded. Gnathopod 1, segment 

2 barely setose and not produced into a 

posterodistal lobe; segment 6, palm indistinct. 

Gnathopod 2, segment 2 barely setose; segment 

5, posterior margin not produced into a lobe; seg- 

ment 6, palm bearing a process and a notch and 

defined by a sharp change of angle; dactyl longer 

than the palm. Peraeopods 3 and 4, segment 4 

overhanging and more than twice the length of 

segment 5. Peraeopod 5, segment 2 strongly 

posterodistally notched but not wider than seg- 

ment 2 of peraeopods 6 and 7; segment 4, hind 

margin concave. Paraeopods 6 and 7, segments 

2, 4, 5 not expanded; segment 6, posterior margin 

not spinose. Urosome, segments | and 2 dorsally 

bearing a pair of setae. Epimera lacking a lateral 

ridge, posterodistal corner slightly notched. 

Uropod 1, peduncular spinous process only a 

quarter the length of the longest ramus. Uropod 

2, peduncular process lacking. Uropod 3, rami 

subequal; outer ramus terminally setose. Telson 

terminating in a few setae and a small cusp at each 

apex. 

Female: coxa | not markedly shallower than coxa 

2. Gnathopod 2, segment 6, palm excavate and 

defined by a spine. Peraeopod 5, segment 2 not 

notched, segment 4 normal. Other features as in 

the male. 

Size range: male to 5.0 mm, female 4.0 to 5.5 mm. 

Distribution 

The species was first described from the southern 

and western Sakhalin, eastern U.S.S.R. (SO°N, 

145°E). The specimens collected at Cape Beale, 

Vancouver Is., B.C. (48°48’N, 125°12.5'W) are 

the first recorded for North America. 

Ecology 

Occurs in exposed and semi-protected coasts on 

sandy substrates at low water to 17 m depth. 
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Remarks 

This species differs from the other British Colum- 

bia species of this group, P. angustimana, by the 

subequal antennae (both sexes), and by the 

broader second gnathopod with shorter dactyl 

(male). 

Podoceropsis chionoecetophila n. sp. 

Figure 10 

Material examined 

Coos Bay, Oregon, 600 m depth. Amongst eggs 

of the tanner crab Chionoecetes tanneri. Station 

#OBT 504 #43, 4 April 1973. P. Tester, coll. 

Holotype, o, NMC-C-1981-915; allotype, 9, 

NMC-C-1981-916; paratypes, 10 oo, 6 9 9, 37 

immatures, NMC-C-1981-917. 

Additional material 

Alaska — Bering Sea near Amchitka Island 

(51°30'N, 179°16'E): 2 immatures from the col- 

lection of C.E. O’Clair, stn. 69 RDS5; southeastern 

tip: 40°0°", 99 9, 15 immature specimens from 

Bousfield and McAllister 1961 stns. A40, A92, 

A145 (60°13'N, 147°17'W). 

Oregon — Coos Bay (43°25'N, 124°20' W) at 600 

m depth — 13 oa, 21 99, 52 immature 

specimens from the collection of P. Tester, at stns. 

OBT 504 #13 and #43; OBT 511 #22, 26, 28 (3 oo, 

3 2 9, 1 immature deposited in the Smithsonian 

Institution (USNM)); OBT 518 #18; OBT 557 #8 

(300, 3 99, 7 immatures deposited in the 

Zoological Institute, Leningrad). 

Diagnosis 

Holotype, male, 6.5 mm: Eye oval; head lobe 

acute but not distally toothed. Antenna 1, pedun- 

cular segment | bearing a posterodistal spine. Up- 

per lip, epistome produced. Coxae 1 and 2 

markedly shallower than coxae 3-5; coxae 1-5 

slightly deeper than the body plates and increas- 

ing in depth posteriorly; coxa 7 not expanded. 

Gnathopod 1, segment 2 not setose and not pro- 

duced into a posterodistal lobe; segment 6, palm 

transverse. Gnathopod 2, segment 2 weakly setose; 

segment 5, posterior margin produced into a lobe; 

segment 6, palm bearing a process and a small ex- 

cavation and defined by a tooth; dactyl longer 

than the palm; subsequently a sharp change of 

angle on the hind margin of segment 6. 

Peraeopods 3 and 4, segment 4 overhanging and 

nearly twice the length of segment 5. Peraeopod 
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Figure 10. Podoceropsis chionoecetophila n. sp. 0 6.5 mm, Q 8.0 mm, Coos Bay, Oregon. 

5, segment 2 only slightly posterodistally notched Distribution 

and not wider than segment 2 of peraeopods 6 and The species is known only from these Alaska and 

7; segment 4 not expanded, hind margin not Oregon locations. 

spinose. Peraeopods 6 and 7, segments 2, 4, 5 not 

expanded; segment 6, posterior margin not Ecology 

spinose. Urosome, segments lacking dorsal setae Apparently a commensal on the eggs of the tan- 

or notches. Epimera lacking a lateral ridge, ner crab Chionoecetes tanneri, although in the 

posterodistal corner slightly notched. Uropod 1, Alaska samples there is no mention of an 

peduncular spinous process only a quarter the associate. It is a deep dwelling, cold water species, 

length of the longest ramus. Uropod 2, peduncular occurring at 36-79 m in Alaska and at 600 m in 

process lacking. Uropod 3, rami subequal; outer Oregon. 

ramus terminally setose. Telson teminating in a 

few setae and a small cusp at each apex. Life history 

Allotype, female, 8.0 mm: Coxa | shallower than Females ovigerous April to July. 

coxa 2. Gnathopod 2, segment 6, palm bearing a 

small tooth and broader excavation and defined Remarks 

by a spine. Peraeopod 5, segment 2 not notched. This species closely resembles the Atlantic P. 

Other features similar to the male. nitida which also is a crustacean commensal. 

Size range: male to 7.0 mm, female 5.5 to 8.0 mm. Specimens of P. nitida are presently unavailable 

23 



to the author. However, comparison with the 

description and illustration of Sars (1894, p. 576, 

pl. 205, as P. excavata) indicates differences in the 

form of the antennae, first gnathopod, coxa 2 and 

peraeopods . 5-7.- Specifically, ..1m,.P. 

chionoecetophila, the antennae are longer and less 

setose, segment 6 of the male gnathopod 1 is 

slenderer, the palm transverse and the dactyl 

longer; coxa 2 is shallower than coxa 3 and the 

hind margins of segment 2 of peraeopods 5-7 are 

more setose. A record of Podoceropsis nitida in 

the North Pacific (Sea of Okhotsk and Bering Sea 

— Margulis, 1963) deserves further analysis. 
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Podoceropsis setosa n. sp. 

Figure 11 

Material examined 

A single 9 from the Bering Sea near Amchitka 

Island, Aleutian Islands, Alaska (51°30'N, 

179°16'W). Collection of C.E. O’Clair, 9 October 

1969. Holotype, 9, NMC-C-1981-970. 

Diagnosis 

Holotype, female, 7.5 mm: Eye oval; head lobe 

acute but not distally toothed. Antenna 1, pedun- 

cular segment | bearing a posterodistal spine. Up- 

per lip, epistome produced. Coxa | not markedly 

shallower than coxa 2; coxae 1-5 shallower than 

the body plates but not increasing in depth 

posteriorly; coxa 7 not expanded. Gnathopod 1, 

segment 2 setose but not produced into a 

\\ 
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Figure 11. Podoceropsis setosa n. sp. 9 7.5 mm, Amchitka Is., Alaska. 



posterodistal lobe; segment 6, palm indistinct. 

Gnathopod 2, segment 2 setose; segment 5, 

posterior margin not produced into a lobe; seg- 

ment 6, palm slightly excavate and defined by a 

spine; dactyl hardly longer than the palm. 

Peraeopods 3 and 4, segment 4 overhanging and 

more than twice the length of segment 5. 

Peraeopod 5, segment 2 not posterodistally 

notched. Segment 4 not expanded, hind margin 

not spinose. Peraeopods 6 and 7 lost. Urosome, 

segments | and 2 bearing a pair of dorsal setae 

only. Epimera lacking a lateral ridge, posterodistal 

corner slightly notched. Uropod 1, peduncular 

spinous process half the length of the longest 

ramus. Uropod 2, peduncular process lacking. 

Uropod 3, rami subequal; outer ramus terminal- 

ly setose. Telson terminating in a few setae and 

a cusp at each apex. 

Male: unknown. 

Distribution 

Known only for this locality. 

Ecology 

Found in the littoral zone of a high salinity pro- 

tected outer coast beach amongst rocks, boulders 

and kelp. 

Remarks 

Only one damaged specimen is known. The near- 

ly unmodified second gnathopod may indicate that 

the specimen is not fully mature. By comparison 

with P. amchitkensis, the other known species of 

this group from Amchitka Island, P. setosa has 

much longer antennae. 

Genus Protomedeia Kr¢gyer 

Protomedeia Kr@yer, 1842, p. 154; Sars, 1894, 

py 351; Stebbing, 1906, p. 623; J.L. Barnard, 

Bouva. p. 2/74; 1973; p. 22; Lincoln, 1979, 

p. 510. 

Subgenus Gammaropsis (part) Liljeborg, 1855, 

B45). 

Autonoe (part) Bruzelius, 1859, p. 23. 

Type species 

Protomedeia fasciata Krgyer, 1842. 

Additional species 

Approximately 17 species occur worldwide, of 

which five occur regionally: P. articulata J.L. Bar- 

nard, P. fasciata Krgyer, P. grandimana Briiggen, 

P. prudens J.L. Barnard, and P. stephenseni 

Shoemaker. The Californian P. penates J.L. Bar- 

nard may prove to be synonymous with P. 

prudens. In addition, five Russian species could 

ostensibly penetrate the northeastern Pacific com- 

munity: P. fasciatoides Bulytscheva, P. popovi 

Gurjanova, P. coeca Bulytscheva, P. epimerata 

Bulytscheva and P. microdactyla Bulytscheva. 

These are included in the keys for comparison. 

Diagnosis 

Body dorsoventrally depressed. Head lobe square, 

antenna | sinus shallow. Eye small to medium, 

round. Antenna 1, peduncular segment 3 shorter 

than segment 1; accessory flagellum multi- 

segmented. Antenna 2 shorter than antenna 1, 

flagellum 1 shorter than flagellum 2. Upper lip, 

epistome moderately produced. Mandibular palp 

slender; molar with up to 2-3 raker spines. Max- 

illa 1, inner plate setose. Maxilla 2 lacking facial 

setae. Coxae shallow. Coxa 1 produced forward; 

coxae | and 2 (c’) not shallower than coxae 3-5; 

coxa 3 (c’) lacking stridulation ridges. Gnathopod 

1, segment 5 not produced into a posterior lobe; 

palm distinct, dactyl much longer than the palm. 

Gnathopod 2 (co), segment 2 lacking stridulation 

ridges; segment 5 subequal to or longer than seg- 

ment 6 and not produced into a narrow posterior 

lobe; palm not incised. Peraeopod 3 and less so 

in peraeopod 4, anterior margin of segment 4 

strongly setose (10 or more groups of setae in 

peraeopod 3); segment 4 not anterodistally 

overhanging segment 5, segment 5 half to two 

thirds the length of segment 4. Peraeopod 5 (0), 

segment 2 not posterodistally notched; dactyl lack- 

ing an accessory tooth. Peraeopods 6 and 7 longer 

than peraeopod 5; segment 2, hind margin setose; 

segment 5 bearing comb spines. Pleopods, 

peduncles broad. Epimera not posterodistally 

notched, usually lacking a lateral ridge. Urosome 

dorsally smooth, bearing a pair of setae on 

segments 1 and 2. Uropod | bearing a peduncular 

spinous process; uropods | and 2 terminating in 

a group of spines; uropod 3, peduncle short; outer 

ramus a single segment, usually terminating in 

long spines; inner ramus usually two thirds to fully 

the length of the outer ramus. Telson bearing a 

pair of apical cusps or small spines. Brood plates 

narrow, elliptical; setae rather sparse, not hook- 

tipped. Medium size (regional species 4.5- 

14.0 mm). 

Distribution 

A large cold-water genus found in the North 

Atlantic, North Pacific and Arctic Oceans (Lin- 

coln, 1979). 
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Key to Species of Protomedeia of the North Pacific (Males) 

Uropod 3,innersamus two thirds cr less than the outer ramnus.<: poss-cciaen tes Se eae: 2 

Od: 5. candi eS UD CONAL coi coat Serene aes «ad ce ieee sn we hey lee ee eS eee 3 

Gnathopod 1, segment 2 posterodistally produced into a lobe; gnathopod 2, segment 2 

anteriorly flanged; coxa 5 not deeper than coxa 4; uropod spines short and stout...... 

OE aed ek ee OE PO aE ee eT ee Protomedeia fasciata Krgyer, 1842 (page 28, fig. 13) 

Gnathopod 1, segment 2 not posterodistally produced into a lobe; gnathopod 2, seg- 

ment 2 not anteriorly flanged; coxa 5 a third deeper than coxa 4; uropod spines long 

amarsiender . 227.4% 624 2. Ve ie Protomedeia articulata J.L..Barnard, 1962 (page 27, fig. 12) 

inatnopod W,- palin thansviEIrse S) oo Gj ae Ms . cose Peek! FA See eS oe oe ee ee 4 

Gathered, palin iol dy 2 Yi ky egdis s. . dae Bere adie SR ee ee ee ee 9 

Gnratheped>Z,. palin, Dearing a, 1000M . Yaisuas .. . <0 We eRe JANE ee 5 

Gatkopod 2, palm lacking ajtoOth.e. «cas ....schguet RY Se Me ee He eee 7 

Gnathopods 1 and 2, hind margins not cusped; gnathopod 2, segment 5 not longer 

than segment 6,, dactyl evenly curved, not. overlapping the palm ..<+.... /f..i. 2e2se8 2 

Seed trot Seek meine whytis ade ours tv's BUTS « oo « CAN Protomedeia fasciatoides Bulytscheva, 1952 

Gnathopods 1 and 2, hind margins cusped; gnathopod 2, segment 5 longer than seg- 

ment 6, dactyl straight and slightly sinuous, greatly overlapping the palm............. 6 

Gnathopod 2 bearing a coxal tooth at the junction of segment 2; peraeopods 3 and 4 

slenger.coMneron:2— hind \COnWer SQUAECG sé. 62. Yoo ce ak so oe Hw ee be oe oo 

etal Ss ciaiatns seeiephec ls nie gird s)% Protomedeia prudens J.L. Barnard, 19664 (page 31, figs. 15, 16) 

Gnathopod 2 lacking a coxal tooth at the junction of segment 2; peraeopods 3 and 4 

thickened; epimeron 2, hind corner rounded ......... Protomedeia penates J.L. Barnard, 19664 

Gnathopod Zz. palm.oblique.and defined ‘by a large. fixed tooth .o 0.04. wesc Susie oot 

Be ee RE hernia Oe ott ey Re! aes bs « cls face « Protomedeia popovi Gurjanova, 1951 

Gnathopod 2, palm transverse and defined only by a small spine or simply by a change 

Cali ee ree ee eh ek Meee eRe oboe oo oe idcd We 4 ha MEE 6c eRe a cis cd wae ON 8 

Gnathopod 2, dactyl overlapping the palm by nearly half its full length; uropod 3, 

outer ramus bearing 3 short medial spines and a tuft of terminal setae............... 

eee been. “Stereos. ok. Ditinaiwweb so « Ata MERR Protomedeia coeca Bulytscheva, 1952 

Gnathopod 2, dactyl not overlapping the palm by more than the unguis; uropod 3, 

outer ramus bearing up to 10 long medial spines which merge into long terminal setae 

Bis eee AA sakes ik es betes tersen tapers Protomedeia stephenseni Shoemaker, 1955 (page 33, fig. 17) 

Gnathopod 2, palm bearing a large notched process, dactyl overlapping the palm by up 

to-30%ero! the: full. length; -coxac 1—5,.mangins barely Setose.. ... ....... 62. hae ches ese ne 

Cee opel taite. Witercan . grant tf. « 5.8 Protomedeia grandimana Briiggen, 1905 (page 29, fig. 14) 

Gnathopod 2, palm bearing a shallow process or lacking one; dactyl not overlapping 

fie palmer coxacull—5, mares: SthOnsly-SeLOSe.... soe ce ae nee ee de 0G Oe wate ee 10 

Gnathopod 2; -seement:.5 longer-and breader than segment 6... ..... . nA). -ew hk ele 

apr a e ee EM tnene 2 8 Sales 2 Ueki dtevnete b's. 4B Ge Protomedeia epimerata Bulytscheva, 1952 

Key to the Northeastern Pacific Species of Protomedeia (both sexes) 

(Alaska to California) 

Uropod. 3, anner ramus two, thirds: or less the length of the outer ramus... anssod. sa ps 

roped: 3, iner ramus nearly as. longe.as ihe other Tans 25-2. «2.04 tse es vee 3 

4 Protomedeia prudens and P. penates may prove to be different growth stages of the same species. 
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2. Uropods 1-3, spines short and stout; gnathopod | (0’), segment 2 posterodistally pro- 

duced into a lobe; gnathopod 2 (0), segment 2 anteriorly flanged; coxa 5 (c’) not 

deeper than coxa 4; gnathopod 2 (0°), palm transverse 

es eee ee ee ie EE PO e  ee Protomedeia fasciata Krgyer, 1842 (page 28, fig. 13) 

Uropods 1-3, spines long and slender; gnathopod 1 (0°), segment 2 not posterodistally 

produced into a lobe; gnathopod 2 (0°), segment 2 not anteriorly flanged; coxa 5 (©) a 

. Sie Die Se) Veep le ee Sw 88 8 Oe ee 8. She BS Se Oe 

third deeper than coxa 4; gnathopod 2 (9), palm oblique “5.0 © 03+ 6 on 6 2 @ Beet e € © O Nye Oia” 6 of 

a ffl ve WPS eee Poe ls OE Protomedeia articulata J.L. Barnard, 1962 (page 27, fig. 12) 

3. Antenna | hardly longer than antenna 2; gnathopods 1 and 2 (0), segment 6 distally 

tapered, hind margin cusped; gnathopod 2 (0), dactyl straight and slightly sinuous; 

coxa 5 (co) a third deeper than coxa 4; gnathopod 2 (9), palm oblique 5. st ee © Be eT 6 EE 

Be coke als meee cog. etn Protomedeia prudens J.L. Barnard, 1966 (page 31, figs. 15, 16) 

Antenna | a third longer than antenna 2; gnathopods 1 and 2 (0’), segment 6 not 

distally tapered, hind margin not cusped; gnathopod 2 (0’), dactyl evenly curved; coxa 

5 (o’) not deeper than coxa 4; gnathopod 2 (9), palm transverse 

4. Maxilla 1 palp lacking a setal group on segment 1; coxae 1-5, lower margin barely 

setose; gnathopod 1, palm oblique; gnathopod 2 (0) enlarged, palm oblique and 

bearing a broad protuberance eve. eeoReaeeic eve eects Be Kes ee Gee ses Cc cece see eC ets en eteeses +t « 8 = 6 € 

ol oe Se a er he ee Protomedeia grandimana Briggen, 1905 (page 29, fig. 14) 

Maxilla 1 palp bearing a setal group on segment 1; Coxae 1-5, lower margin densely 

setose; gnathopod 1, palm transverse; gnathopod 2 (c’) hardly enlarged, palm 

transverse and lacking a protuberance eee cece Ce eae cs Bes ee wee 8 € © oe 6 6 8 6 6 6 C6 8 6 8) 6) Be 6 le 8 elk 8 ay 

er ts Fy a es hp Rane te Protomedeia stephenseni Shoemaker, 1955 (page 33, fig. 17) 

Protomedeia articulata J.L. Barnard 

Figure 12 

Protomedeia articulata J.L. Barnard, 1962, 

pp. 48-50, fig. 21. 

Material examined 

Oregon: 2 00", 2 9 9, 3 immatures from the col- 

lections of Oregon State University, stn. MCR 958 

and LBXC 006 (2-3) (46°13'’N, 124°90'W and 

44°26.4'N, 124°14.6'W respectively); lo and 1 

subadult 9 from the collection of J. Trautman 

stns. LBXC 197 and 214 (same locality). 

Diagnosis 

Male: antenna | longer than antenna 2; pedun- 

cular segment 3 more than half the length of seg- 

ment 1; antenna 2 weakly setose. Maxilla 1 bear- 

ing a Setal group at the base of the palp. Margins 

of coxae 1-5 barely setose. Gnathopod 1, segment 

2 not posterodistally produced into a lobe; seg- 

ment 5 longer than segment 6; segment 6, hind 

margin not cusped, palm rounded transverse. 

Gnathopod 2, segment 2 not anteriorly flanged 

and lacking a posterior tooth at the junction of 

the coxa; segment 5 longer and wider than segment 

6; segment 6 distally tapered, hind margin not 

cusped, palm transverse, bearing a medial tooth 

and an articulating defining spine; dactyl evenly 

7 | 

curved and overlapping the palm by a third of its 

full length. Peraeopods 3 and 4, anterior margin 

of segment 4 densely setose, segment 4 not 

anterodistally produced over segment 5; dactyl 

shorter than segment 6. Peraeopod 5, coxa deeper 

than coxae 1-4; segment 2 not anteriorly bulged. 

Epimera lacking a lateral ridge. Uropod 3, inner 

ramus two thirds the length of the outer, spines 

long and slender. 

Female: gnathopod 2, segment 5 subequal to seg- 

ment 6, palm oblique, dactyl not overlapping the 

palm. Other features similar to the male. 

Size range: male to 8.0 mm; female 5.5 to 7.0 mm. 

Remarks 

This is the only regional species that lacks a group 

of setae on segment 1 of the maxilla 1 palp. 

Distribution 

Oregon (46°13'N, 124°90'W) to La_ Jolla, 

California (32°52 N, f17° 16" Wy. 

Ecology 

Occurs subtidally from 9 to 906 m on the exposed 

coastal shelf and in submarine canyons. 

Life history 

Females ovigerous in June. 
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Figure 12. Protomedeia articulata Barnard o 4.5 mm, (antenna | from a juvenile, 3.5 mm), 9 7.0 mm, Clatsop Co., Oregon. 

Protomedeia fasciata Krgyer 

Figure 13 

Protomedeia fasciata Krgyer, 1842, p. 154; 

Sars, 1894, p. 552, pl. 196; Stebbing, 1906, 

p. 623; Stephensen, 1942, p. 376; Schellenberg, 

1942, p. 199; Gurjanova, 1951, pp. 859-862, 

figs. 603, 604; Shoemaker, 1955, pp. 58-60, fig. 

17; Lincoln, 1979, pp. 510-511, fig. 245. 

Material examined 

Alaska — Bering Sea: northeast of St. Lawrence 

Island (64°N, 169°W) approximately 100 

specimens from P. Slattery 1980 stn. 2, (20°0°, 11 

2 2, 5 immatures deposited in the Smithsonian 

Institution (USNM)), and from stn. 23 (1 0,1 9 

deposited in the Zoological Institute, Leningrad). 

Diagnosis 

Male: antenna 1 slightly longer than antenna 2; 

peduncular segment 3 less than half the length of 

segment 1; antennae 2 moderately setose. Maxilla 

28 

1 bearing a setal group at the base of the palp. 

Margins of coxae 1-5 weakly setose. Gnathopod 

1, segment 2 posterodistally produced into a lobe; 

segment 5 as long as segment 6; segment 6, hind 

margin not cusped, palm transverse. Gnathopod 

2, segment 2 anteriorly flanged, but lacking a 

posterior tooth at the junction of the coxa; seg- 

ment 5 longer and wider than segment 6; segment 

6 distally tapered, hind margin cusped, palm 

transverse, bearing a medial tooth and an ar- 

ticulating defining spine; dactyl evenly curved and 

overlapping the palm by little more than the 

unguis. Peraeopods 3 and 4, anterior margin of 

segment 4 densely setose, segment 4 not 

anterodistally produced over segment 5, dactyl 

shorter than segment 6. Peraeopod 5, coxa not 

deeper than coxae 1-4; segment 2 not anteriorly 

bulged. Epimera lacking a lateral ridge. Uropod 

3, inner ramus two thirds the length of the outer, 

spines short and stout. 

Female: gnathopod 1, segment 2 not posterodistal- 

ly lobed. Gnathopod 2, segment 2 not anteriorly 
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Figure 13. Protomedeia fasciata Kréyer 0 5.5 mm, 9 6.0 mm, St. Lawrence Is., Alaska. 

flanged; segment 5 little wider than segment 6; seg- 

ment 6 distally tapered; palm transverse, but lack- 

ing a medial tubercle; dactyl not overlapping the 

palm. Other features similar to the male. 

Size range: male to 8.0 mm, female 5.5 to 8.0 mm. 

Distribution 

Bering Sea, Okhotsk Sea, U.S.S.R., Arctic Ocean, 

North Atlantic (American and European coasts), 

North Sea, British Isles. 

Ecology 

A cold water species recorded subtidally from 5 

to 150 m. 

Life history 

Females ovigerous in July. 

2 

Protomedeia grandimana Briggen 

Figure 14 

Protomedeia grandimana Brutggen, 1905, 

p.223,-8e. 33/1907 , p.. 233, figs. 8 95. Stebb- 

ing, 1906, p. 738; Stephensen, 1942, p. 379 

(part), fig. 57; 1944, p. 122; Shoemaker, 1955, 

p. 59, fig. 17; Gurjanova, 1951, pp. 862-863, 

fig. 605. 

Material examined 

Alaska — Bering Sea: approximately 600 

specimens from St. Lawrence Is., stns. 2, 5, 23, 

J. Emery, F.H. Fay and P. Slattery, collectors. 

Southeastern tip — approximately 100 specimens 

from Bousfield 1980 stn. S17F1; approximately 

100 specimens from Bousfield and McAllister stns. 

A74, A83, A91, A153; 2 specimens from the col- 

lection of F.H. Fay, 1965. 

British Columbia — Vancouver Island and 

southern mainland: 3 specimens from Bousfield 

1978 stns. V5, V6; 1 specimen from Bousfield 1955 

stn. EBS; 4 specimens from Bousfield stn. F9; ap- 



Figure 14. Protomedeia grandimana Briiggen o 10.0 mm, 9 8.0 mm, Saanich Inlet, Vancouver Is., B.C. 

proximately 200 specimens from the collections of 

K.E. Conlan, C.D. Levings and C. Low (1 oc, 4 

2 @, 4 immatures from NMC accession no. 

1979-126, Saltspring Is., B.C., deposited in the 

Smithsonian Institution (USNM), and 10,2 9 9, 

5 immatures from the same collection deposited 

in the Zoological Institute, Leningrad) 

Diagnosis 

Male: antenna | nearly a third longer than anten- 

na 2, peduncular segment 3 less than half the 

length of segment 1; antenna 2 weakly setose. 

Maxilla 1 lacking a setal group at the base of the 

palp. Margins of coxae 1-5 weakly setose. 

Gnathopod 1, segment 2 not posterodistally pro- 

duced into a lobe; segment 5 subequal to segment 

6; segment 6, hind margin not cusped, palm 

oblique. Gnathopod 2, segment 2 not anteriorly 

flanged and lacking a posterior tooth at the junc- 

tion of the coxa; segment 5 longer and broader 

than segment 6; segment 6 not distally tapered, 
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hind margin not cusped, palm oblique, bearing a 

wide medial protuberance and a small articulating 

defining spine; dactyl evenly curved and overlap- 

ping the palm by up to half its full length. In very 

old males the palmar defining spine is lost and the 

dactyl curves inwards along the medial surface of 

segment 6. Peraeopods 3 and 4, anterior margin 

of segment 4 densely setose, segment 4 not 

anterodistally produced over segment 5, dactyl 

shorter than segment 6. Peraeopod 5, coxa not 

deeper than coxae 1-4; segment 2 not anteriorly 

bulged. Epimera lacking a lateral ridge. Uropod 

3, inner ramus nearly as long as the outer, spines 

long and slender. 

Female: gnathopod 2, segment 5 shorter and hard- 

ly wider than segment 6; segment 6 not distally 

tapered, palm oblique and lacking a medial pro- 

tuberance; dactyl overlapping the palm by little 

more than the unguis. Other features similar to 

the male. 
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Figure 15. Protomedeia prudens Barnard o 6.0 mm, jv & 4.5 mm, Hope Is., Vancouver Is., B.C. 

Size range: male to 10.5 mm, female 6.0 to 

10.0 mm. 

Distribution 

St. Lawrence Island, Bering Sea (64°N, 169° W) 

to southern B.C. (48°5S0’N, 123°50’W); also 

recorded from the Sea of Okhotsk, U.S.S.R. and 

from the Murman Coast, Kara Sea, Spitzbergen. 

Shoemaker (1955) cautions that many of the 

localities assigned to this species by Stephensen 

(1942, pp. 384 and 385) likely apply only to Pro- 

tomedeia stephenseni. 

Ecology 

A cold-water species occurring at low water to 

200 m depth on semi-protected coasts. Summer 

temperatures recorded in the collections of 

31 

Bousfield, 1961 to 1980, were 9.6 to 15.7°C, 

salinities 14.3 to 29.0 °/oo. This species has also 

been found in the stomach of the gray whale 

(Eschrichtius glaucus) (F.H. Fay, collection data). 

Life history 

Female ovigerous in April to August. 

Protomedeia prudens J.L. Barnard 

Figure 15 and 16 

Protomedeia prudens J.L. Barnard, 1966, p. 83, 

fig 36% 19713'p.. 15-17, ° figs. 14, 12. 

Material examined 

British Columbia — Queen Charlotte Islands and 

northern mainland: 3 specimens from Bousfield 



Figure 16. Protomedeia prudens Barnard 9 7.0 mm, Hope Is., Vancouver Is., B.C. 

1964 stn. H40 and H49; 1 specimen from 

Bousfield 1957 stn. El4c. Vancouver Island and 

southern mainland: 13 specimens from Bousfield 

1978 stns. B8, BY, V1, V2, V5, V6; 30 specimens 

from Bousfield 1977 stns. B1, B13, B14, El, E3, 

E5, P2, P3, P8; 8 specimens from Bousfield 1976 

stns. B8, B9e, B10c, B27, EB5, EB8; 63 specimens 

from Bousfield 1959 stns. N16, N22, O13, V3; 1 

specimen from Bousfield 1955 stn. F6; 35 
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specimens from the collections of G.C. Carl, K.E. 

Conlan, D.V. Ellis, J.F.L. Hart, C.D. Levings 

and P. O’Rourke. 

Washington — approximately 150 specimens from 

Bousfield 1966 stns. W13 (deposited in the 

Smithsonian Institution (USNM)), and W39 

(deposited in the Zoological Institute, Leningrad). 

Oregon — 6 specimens from Oregon State Univer- 

sity Cruise C7506C. 



Diagnosis 

Male: antenna | slightly longer than antenna 2, 

peduncular segment 3 less than half the length of 

segment 1; antenna 2 weakly setose. Maxilla | 

bearing a setal group at the base of the palp. 

Margins of coxae 1-5 weakly setose. Gnathopod 

1, segment 2 not posterodistally produced into a 

lobe; segment 5 longer than segment 6; segment 

6, hind margin cusped, palm transverse. 

Gnathopod 2, segment 2 not anteriorly flanged but 

bearing a posterior tooth at the junction of the 

coxa; segment 5 longer and wider than segment 

6; segment 6 distally tapered, hind margin cusped, 

palm transverse, bearing a medial tooth and an 

articulating defining spine; dactyl straight and 

slightly sinuous and overlapping the palm by more 

than half its full length. Peraeopods 3 and 4, 

anterior margin of segment 4 densely setose, seg- 

ment 4 not anterodistally produced over segment 

5, dactyl shorter than segment 6. Peraeopod 5, 

coxa deeper than coxae 1-4; segment 2 anteriorly 

bulged. Epimera bearing a lateral ridge. Uropod 

3, inner ramus slightly shorter than the outer, 

spines slender. 

Juvenile male: gnathopod 1, segment 5 broader 

and subequal to segment 6, hind margin of seg- 

ment 6 not cusped, dactyl shorter than in the 

adult; gnathopod 2, coxal tooth lacking, segment 

5 shorter and broader than in the adult, segment 

6 not posteriorly cusped, dactyl shorter and even- 

ly rounded. 
Female: gnathopods | and 2, hind margin of seg- 

ment 6 not cusped; gnathopod 2, segment 5 wider 

than segment 6; segment 6 distally tapered, palm 

oblique and lacking a medial tooth; dactyl not 

overlapping the palm. Other features similar to the 

male. 

Size range: male to 6.0 mm, female 4.5 to 7.5 mm. 

Remarks 

On comparison of type specimens, this species was 

found to be exceedingly similar to P. penates J.L. 

Barnard, 1966. Differences cited by Barnard 

(1966) for differentiation of the latter species from 

iP prudens (e.g. thickened segment 4 of 

peraeopods 1 and 2, an obliquely rounded 

posteroventral corner of pleonal epimeron 2, 

larger coxae and stouter and shorter fifth segments 

of gnathopods 1 and 2 in P. penates) may prove 

to be the result of instar variation. 

Distribution 

Skidegate Inlet, Queen Charlotte Islands, B.C. 

> te"N, 131°54'W) to La Jolla Canyon 

Gee. 48’N, 117°16'32"W). 
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Ecology 

A subtidal species, recorded to 400 m depth, but 

sometimes also found at low-water, generally on 

mud or sand of protected and semi-protected 

coasts. Summer temperatures recorded in the col- 

lections of Bousfield, 1957-1978, were 10.4 to 

14°C, salinities 25.6-32.7 °/oo0 

Life history 

Females ovigerous in April to August. 

Protomedeia stephenseni Shoemaker 

Figure 17 

Protomedeia stephenseni Shoemaker, 1955 

pp. 60-63, fig. 18. 

Protomedeia grandimana: Stephensen, 1942, 

p. 379 (part), figs. 58, 59. 

Material examined 

Alaska - Bering Sea: northeast of St. Lawrence 

Island (64°N, 169°W) 2 juvenile oo’, 3 subadult 

2 2 from stn. 23, 3 subadult 9 9 from stn. 2, 

P. Slattery Collection. 

Diagnosis 

Male: antenna 1 a third longer than antenna 2; 

peduncular segment 3 less than half the length of 

segment 1. Antenna 2 moderately setose. Maxilla 

1 bearing a setal group at the base of the palp. 

Margins of coxae 1-5 strongly setose. Gnathopod 

1, segment 2 not posterodistally produced into a 

lobe; segment 5 longer than segment 6; segment 

6, hind margin not cusped, palm transverse. 

Gnathopod 2, segment 2 not anteriorly flanged 

and lacking a posterior tooth at the junction of 

the coxae; segment 5 subequal to and slightly 

wider than segment 6; segment 6 not distally 

tapered, hind margin not cusped, palm transverse, 

and lacking both a medial tooth and an ar- 

ticulating defining spine; dactyl evenly curved and 

not overlapping the palm. Peraeopods 3 and 4, 

anterior margin of segment 4 densely setose, seg- 

ment 4 not anterodistally produced over segment 

5, dactyl not longer than segment 6. Peraeopod 

5, coxa somewhat deeper than coxae 3-4; segment 

2 not anteriorly bulged. Epimera lacking a lateral 

ridge. Uropod 3, inner ramus three-quarters the 

length of the outer, spines long and slender. 

Female: gnathopod 2, segment 5 subequal to seg- 

ment 6; segment 6 not distally tapered, palm 

transverse, dactyl not overlapping the palm. Other 

features similar to the male. 
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Figure 17. Protomedeia stephenseni Shoemaker jv. o& 10.5 mm, jv 9 12.5 mm, St. Lawrence Is., Alaska. 

Size range: male, to 14.0 mm; female, 13.0 to 
14.0 mm. 

Distribution 

Bering Sea, Pt. Barrow, Alaska, East Iceland, 

North Norway, Greenland. Shoemaker (1955) cau- 

tions that many of the localities given to this 

species by Stephensen (1942) may belong only to 

P. grandimana. 

Ecology 

A cold water subtidal species collected at 30 m 

depth on the high salinity exposed coast of St. 

Lawrence Island, Alaska. 
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Genus Cheirimedeia J.L. Barnard 

Cheirimedeia (subgenus) J.L. Barnard, 1962, 

p. 50; (genus) 1973, p. 22. 

Type species 

Protomedeia (Cheirimedeia) zotea J.L. Barnard, 

1962 

Additional species 

There are eight known species of this genus, all 

of which occur in the Pacific. Four are regional 

(C. macrodactyla n. sp., C. macrocarpa americana 

n. subsp., C. similicarpa n. sp. and C. zotea J.L. 

Barnard). The remainder, C. dulkeiti? (Gur- 
janova), C. gurjanovae> (Bulytscheva), C. 



palmata> (Bulytscheva) and C. macrocarpa? 

(Bulytscheva) occur along the Pacific coast of the 

U.S.S.R. Re-diagnosis of Atlantic species of Pro- 

tomedeia in the light of the following analysis 

may, however, detect additional species which are 

more appropriately classifiable to Cheirimedeia. 

Diagnosis 

Body dorsoventrally depressed. Head lobe square, 

antenna | sinus shallow. Eye small to medium, 

round. Antenna 1, peduncular segment 3 shorter 

than segment 1; accessory flagellum multi- 

segmented. Antenna 2 subequal to or shorter than 

antenna 1; flagellum 1 longer than flagellum 2. 

Upper lip, epistome moderately produced. Man- 

dibular palp slender; molar with up to 2-3 raker 

spines. Maxilla | inner plate setose. Maxilla 2 lack- 

ing facial setae. Coxae shallow, increasingly so 

posteriorly. Coxa 1 produced forward; coxa 3 (’) 

lacking stridulation ridges. Gnathopod 1, segment 

5 not produced into a posterior lobe; palm distinct, 

dactyl usually much longer than the palm. 

Gnathopod 2 (0’), segment 2 lacking stridulation 

ridges; segment 5 subequal to or longer than seg- 

ment 6 and not produced into a narrow posterior 

lobe; palm not incised. Peraeopods 3 and 4, 

anterior margin of segment 4 weakly setose (5 or 

less groups of setae); segment 4 anterodistally 

overhanging segment 5; segment 5 one third to one 

half the length of segment 4. Peraeopod 5 (©’), seg- 

ment 2 not posterodistally notched; dactyl lack- 

ing an accessory tooth. Peraeopods 6 and 7 longer 

than peraeopod 5; segment 2, hind margin setose; 

segment 5 bearing comb spines. Pleopods, 

peduncles broad. Epimera not posterodistally 

notched, usually lacking a lateral ridge. Urosome 

dorsally smooth, bearing a pair of setae on 

segments 1 and 2. Uropod | bearing a peduncular 

spinous process; uropods | and 2 terminating in 

a group of spines; uropod 3, peduncle short, outer 

ramus a single segment, usually terminating in 

short spines and a seta; inner ramus usually half 

the length of the outer ramus (but subequal in C. 

similicarpa). Telson bearing a pair of apical cusps 

or small spines. Brood plates narrow, elliptical; 

setae rather sparse, not hook-tipped. Small size 

(regional species 4.0 to 9.0 mm). 

Distribution 

Known only in the north Pacific, from the 

U.S.S.R. and Japan in the west and from the Ber- 

ing Sea to southern California in the east. 

Remarks 

This genus is closely related to Protomedeia but 

can be differentiated by the weaker setation and 

greater amount of overlap of segment 4 of 

peraeopods 3 and 4. In addition, antenna 2 is 

generally shorter than antenna 1, rather than sub- 

equal, and flagellum 2 is more pediform. The ap- 

pendages of Cheirimedeia are generally less setose 

than Protomedeia and the body is often smaller 

(maximum 9.0 mm as opposed to 14.0 mm in 

regional species). 

Barnard (1962) differentiated the genera on the 

basis of the amount of reduction of the third 

uropod inner ramus but this is not a consistent 

distinction (see also Discussion and Conclusions). 

These species clearly fall within the diagnostic characteristics 

of Cheirimedeia (see Diagnosis), and accordingly are 

herein transferred from Protomedeia. 

Key to Species of Cheirimedeia of the North Pacific (Males) 

meeeecopod 3..rami subequal .oi.....6). 24.00... Cheirimedeia similicarpa n. sp. (page 39, fig. 20) 

Uropod 3, inner ramus less than two thirds the length of the outer ramus ............ 2 

Gnathopod 1, palm transverse, dactyl extending by half or more its length beyond the 

OSS oe 

Gnathopod 1, palm oblique, dactyl extending by less than half its length beyond the 

Beeiar -Gerining SPINE ......... 0506000. 006+- 

Gnathopod 2 similar in form to gnathopod 1, palm lacking a tooth, dactyl not 

overlapping; peraeopods 3 and 4, dactyl as long as segment 6; uropod 3, spines long 

0 GSP ee ee eee a ee Cheirimedeia macrodactyla n. sp. (page 38, fig. 19) 

Gnathopod 2 different in form from gnathopod 1, palm bearing a tooth, dactyl strong- 

ly overlapping; peraeopods 3 and 4, dactyl shorter than segment 6; uropod 3, spines 

EE SEOUE e605 ete wit cg Rw s braces « 

Gnathopod 2 defined by a tooth which fails to meet the level of the palm............ 

ee or. Cheirimedeia dulkeiti (Gurjanova, 1951) ee 8 8 eS Ce US © € CO es 6s wee Oo Boe OB Se a 6 8 6 en we we 6 8 

emathopod 2 defined by a small spine at the level of the palm .....:.:.......0...6.: 5 



Gnathopod 1, segment 6 broader than segment 5; gnathopod 2, segment 5 not broader 

than-seement 6: uropod 3;. inner-ramus half the leneth of ‘the outer 72). 224A ee 

ee ee Tee ree ite TR Oe, OE Pk wee Cheirimedeia gurjanovae (Bulytscheva, 1951) 

Gnathopod 1, segment 6 narrower than segment 5; gnathopod 2, segment 5 broader 

than segment 6; uropod 3, inner ramus less than half the length of the outer ......... 

is oa Rt = ALI hee Se aa eto Guha ho Cheirimedeia zotea (J.L. Barnard 1962) (page 41, fig. 21) 

Gnathopod 1, palm bearing a tooth. Gnathopod 2, palm deeply incised, defined by a 

DCE ESTAS pM A CM ald ar, Ar ak a Cheirimedeia palmata (Bulytscheva, 1952) 

Gnathopod 1, palm lacking a tooth. Gnathopod 2, palm not incised, defined by a 

GRtaMIsDMlehs foe 02 eee he Ss ee. ah VA A ee Ue ioe eee Fi, 

Gnathopod 1, both sexes, segment 5 longer than segment 6. Gnathopod 2 (c’), segment 

5 longer thanisesment 6, palm smuous, defined by a‘spinet 2)... 28%. Sho. ee 

AG PSA Ae an a, 0 Oca ng | 4s ik ee Cheirimedeia macrocarpa (Bulytscheva, 1952) 

Gnathopod 1, both sexes, segment 5 equal in length to segment 6. Gnathopod 2 (0), 

segment 5 subequal to segment 6, palm bearing a tooth and defined by another tooth . 

<of e Cheirimedeia macrocarpa (Bulytscheva, 1952) americana n. subsp. (page 36, fig. 18) 

Key to the Northeastern Pacific Species of Cheirimedeia (both sexes) 

(Alaska to California) 

Peraeopods 3 and 4, dactyl as long as segment 6; uropod 3 spines long and slender; 

gnathopod 2 (c’) similar in form to gnathopod 1, segment 5 not broader than segment 

6 and narrowed into a posterior lobe; palm lacking a tooth and not overlapped by the 

Cent er ee ee: oe Pee Cheirimedeia macrodactyla n. sp. (page 38, fig. 19) 

Peraeopods 3 and 4, dactyl shorter than segment 6; uropod 3, spines short and stout; 

gnathopod 2 (c’) different in form from gnathopod 1, segment 5 broader than segment 

6 and not narrowed into a posterior lobe; palm bearing a tooth and overlapped by the 

dactyl 

Uropod 3, rami subequal; gnathopod 2 (9), segment 5 broader than segment 6....... 

trys SORA tec ae «Wy ad Leela ates Ay ere ae Cheirimedeia similicarpa n. sp. (page 39, fig. 20) 

Uropod 3, inner ramus half the length of the outer; gnathopod 2 (9), segment 5 not 

Presa Ci tieseOINCMe Gs 60 tc re ee nda ee ee et ee ee Teh, § ere ae 3 

Gnathopods 1 and 2 (o, 9), palm transverse; gnathopod 2 (c’), segment 6 distally 

tapered, dactyl overlapping the palm by more than half its full length................ 

nil a eA a a I Cheirimedeia zotea (J.L. Barnard, 1962) (page 41, fig. 21) 

Gnathopods 1 and 2 (c’, 9), palm oblique; gnathopod 2 (co), segment 6 not distally 

tapered, dactyl overlapping the palm by little more than the unguis 

ZR as is Cheirimedeia macrocarpa (Bulytscheva, 1952) americana n. subsp. (page 36, fig. 18) 

oeee eee ee ee we we ee ee 

Cheirimedeia macrocarpa_ (Bulytscheva) Additional material 

americana n. subsp. British Columbia — northern mainland: 50 

Figure 18 specimens from Bousfield 1964 stns. H13, H43. 

Vancouver Island: 46 specimens from Bousfield 

Material examined 1977 stns. BSa, B5b, BSc (60°, 4 9 Q, 14 im- 

elo Island, B.C. (54°12'N,. 130°18" W),. matures deposited in the Smithsonian Institution 

Bousfield 1964 stn. H13. Fine dark sand flats at 

low water level, bedrock and mud at mean water 

level. Temperature 12.0°C, salinity 18.6 °/o0. 14 

July 1964. Holotype, o, NMC-C-1981-921; 

allotype, 9, NMC-C-1981-922; paratype (NMC- 

C-1981-923). 
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(USNM)), B6b; 30 specimens from Bousfield 1964 

stn. H43 (7 oo, 4 9 9, 19 immatures deposited 

in the Zoological Institute, Leningrad); 1 specimen 

from Bousfield 1959 stn. V22; 1 specimen from 

Bousfield 1955 stn. F3. 6 specimens in the collec- 

tion of the B.C. Provincial Museum. 



Figure 18. Cheirimedeia macrocarpa (Bulytscheva) americana n. subsp., o 4.5 mm, 9 5.0 mm, Lelu Is., B.C. 

Washington: 5 specimens from Bousfield 1966 

stns. W8, W13. 

Oregon: 2 specimens from Bousfield 1966 stn. 

W664. 

Diagnosis 

Holotype, male, 4.5 mm: Antenna | subequal to 

antenna 2, peduncular segment 3 less than half the 

length of segment 1; antenna 2 moderately setose. 

Maxilla 1 lacking a setal group at the base of the 

palp. Margins of coxae 1-5 weakly setose. 

Gnathopod 1, segment 2 not posterodistally pro- 

duced into a lobe; segment 5 not longer than seg- 

ment 6; segment 6, hind margin not cusped, palm 

oblique. Gnathopod 2, segment 2 not anteriorly 

flanged and lacking a posterior tooth at the junc- 

tion of the coxa; segment 5 as long as but slightly 

wider than segment 6; segment 6 not distally 

tapered, hind margin not cusped, palm transverse 

and bearing a medial tooth and articulating defin- 

ing spine; dactyl evenly curved and overlapping 

the palm by a quarter of its full length. 

Peraeopods 3 and 4, anterior margin of segment 

a7 

4 barely setose, segment 4 anterodistally produced 

over segment 5; dactyl slightly shorter than seg- 

ment 6. Peraeopod 5, coxa not deeper than coxae 

1-4; segment 2 not anteriorly bulged. Epimera 

lacking a lateral ridge. Uropod 3, inner ramus half 

the length of the outer, spines stout. 

Size range: male to 4.5 mm. 

Allotype, female, 5.0 mm: Gnathopod 2, segment 

5 not broader than segment 6; palm oblique, lack- 

ing a medial tooth; dactyl not overlapping the 

palm. Other features similar to the male. 

Size range: female 4.0 to 5.0 mm. 

Distribution 

Lelu Is., B.C. (54°12'N, 130°18"W) south to 

Netart’s Bay, Tillamook Co., Oregon (45°26.5'N, 

123°37 Ma 

Ecology 

A warmer water species, occurring on brackish to 

full salinity sand flats at low water level on pro- 

tected and semi-protected coasts. Summer 

temperatures recorded in the collections of 



Bousfield, 1955 to 1977, were 9.0 to 16.8°C, 

salinities 18.6 to 33 °/oo. 

Life history 

Females ovigerous May to August. 

Remarks 

Protomedeia macrocarpa Bulytscheva 1952 differs 

(in both sexes) from the americana subspecies by 

the longer segment 5 of both gnathopods 1 and 

2 and rather more sinuous than toothed palm of 

the male gnathopod 2. The distinctive antenna 2, 

poorly setose and strongly overlapping segment 4 

of peraeopods 3 and 4, and shortened inner ramus 

of uropod 3 place this species clearly within 

Cheirimedeia. 

Etymology 

An american subspecies of the original Japan Sea 

species described by Bulytscheva (1952). 

Cheirimedeia macrodactyla n. sp. 

Figure 19 

Material examined 

Northeast of St. Lawrence Island, Bering Sea 

(64°N, 169°W). P. Slattery collection stn. 23, 7 

July 1980. Holotype, o, NMC-C-1981-924; 

allotype, 9, NMC-C-1981-925, paratypes, 1 9, 

11 immatures, NMC-C-1981-926. 

Additional material 

Alaska — Bering Sea: 1 9, 1 immature from P. 

Slattery 1980 stn. 2; 1 o, 6 9 9, 11 immatures 

from P. Slattery 1980 stn. 23. 

Diagnosis 

Holotype, male, 3.0 mm: Antenna | slightly 

longer than antenna 2, peduncular segment 3 less 

than half the length of segment 1, antenna 2 

moderately setose. Maxilla 1 lacking a setal group 

Figure 19. Cheirimedeia macrodactyla n. sp. 0 3.0 mm, 9 4.0 mm, St. Lawrence Is., Alaska. 
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at the base of the palp. Margins of coxae 1-5 

weakly setose. Gnathopod 1, segment 2 not 

posterodistally produced into a lobe; segment 5 

not longer than segment 6; segment 6 not distally 

tapered, hind margin not cusped, palm transverse. 

Gnathopod 2, segment 2 not anteriorly flanged, 

and lacking a posterior tooth at the junction of 

the coxa; segment 5 shorter than and as wide as 

segment 6; segment 6 not distally tapered, hind 

margin not cusped, palm transverse, lacking a 

medial tooth and bearing an articulating defining 

spine; dactyl evenly curved and not overlapping 

the palm. Peraeopods 3 and 4, anterior margin of 

segment 4 barely setose, segment 4 anterodistally 

produced over segment 5; dactyl longer than seg- 

ment 6. Peraeopod 5, coxa not deeper than coxae 

1-4; segment 2 somewhat anteriorly bulged. 

Epimera lacking a lateral ridge. Uropod 3, inner 

ramus about two thirds the length of the outer, 

spines slender. 

Size range: male 3.0 mm. 

Allotype, female, 4.0 mm: Gnathopod 2, segment 

5 not broader than segment 6; segment 6 not 

distally tapered, palm transverse but lacking a 

medial tubercle; dactyl not overlapping the palm. 

Other features similar to the male. 

Size range: female 4.0 mm. 

Distribution 

Known only for this location. 

Ecology 

An exposed coast, high salinity, cold water species 

recorded at 30 m depth. 

Life history 

Females ovigerous in July. 

Etymology 

L.: macro = long, dactyla = nail, referring to the 

unusually long secretory dactyls of peraeopods 3 

and 4. 

Cheirimedeia similicarpa n. sp. 

Figure 20 

Material examined 

North of Diana Island, Barkley Sound, Vancouver 

Island, B.C. (48°51.2'N, 125°11.6’ W). Bousfield 

1976 stn. B26. 21-31 m dredge over shelly mud 

and stones. 10°C, 32 °/oo. 8 July 1976. Holotype, 

o, NMC-C-1981-927; allotype, 9, NMC- 
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C-1981-928; paratypes, 21 oo", 45 9 9, 10 im- 

matures, NMC-C-1981-929. 

Additional Material 

Alaska — Bering Sea: 23 oo’, 20 9 9, 70 im- 

matures from the collections of J. Emery and P. 

Slattery at St. Lawrence Island, July and August 

1980 (130°0°, 11 9 9, 50 immatures from P. Slat- 

tery stn. 23, Out. #1 deposited in the Smithsonian 

Institution (USNM); 8 oo", 5 9 9, 15 immatures, 

from P. Slattery stn. 2, Dive #2, Out. #1 deposited 

in the Zoological Institute, Leningrad). 

British Columbia: southern mainland and Van- 

couver Island: 23 oo’, 46 9 9, 10 immatures from 

Bousfield 1976 stns. B25, B26; 1 specimen from 

Bousfield 1975 stn. P6c; 55 specimens from the 

collection of C.D. Levings, 1973 and 1975. 

Diagnosis 

Holotype, male, 4.5 mm: Antenna | shorter than 

antenna 2, peduncular segment 3 less than half the 

length of segment 1; antenna 2 moderately setose. 

Maxilla 1 lacking a setal group at the base of the 

palp. Margins of coxae 1-5 weakly setose. 

Gnathopod 1, segment 2 not posterodistally pro- 

duced into a lobe. Segment 5 not longer than seg- 

ment 6; segment 6 narrow but not distally tapered, 

hind margin not cusped, palm transverse. 

Gnathopod 2, segment 2 not anteriorly flanged 

and lacking a posterior tooth at the junction of 

the coxa; segment 5 shorter and broader than seg- 

ment 6; segment 6 distally tapered, hind margin 

not cusped, palm transverse and bearing a medial 

tooth and defining spine; dactyl evenly curved and 

overlapping the palm by half its full length. 

Peraeopods 3 and 4, anterior margin of segment 

4 barely setose, segment 4 anterodistally produced 

over segment 5; dactyl shorter than segment 6. 

Peraeopod 5, coxa hardly deeper than coxae 1-4; 

segment 2 not anteriorly bulged. Epimera lacking 

a lateral ridge. Uropod 3, inner ramus % to sub- 

equal to the length of the outer; spines stout. 

Size range: male up to 9.0 mm. 

Allotype, female, 6.0 mm: Gnathopod 2, segment 

5 much broader than segment 6; segment 6 not 

distally tapered, palm transverse, but lacking a 

medial tooth; dactyl overlapping the palm by 50% 

of its length. Other features similar to the male. 

Size range: female 5.0 to 8.0 mm. 

Distribution 

Northeast of St. Lawrence Island, Bering Sea 

(64°N, 169°W), and southern B.C. mainland 
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Figure 20. Cheirimedeia similicarpa n. sp. 0 4.5 mm, 9 6.0 mm, Diana Is., Barkley Sound, Vancouver Is., B.C. 
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through to southern Vancouver Island 

(48°51.5'N, 125°10.5'W). These two seemingly 

disjunct populations are morphologically 

identical. 

Ecology 

A cold-water species occurring subtidally from 21 

to 67 m depth on shelly sediments in protected and 

semi-protected coasts. Summer temperatures and 

salinity recorded by Bousfield in 1976 were 10°C 

and 32 °/oo respectively. 

Life history 

Females ovigerous in July. 

Etymology 

L.: similis = similar, carpa = wrist, referring to 

the inflated condition of segment 5 which occurs 

in both male and female. In other Pacific species 

in which the male segment 5 is similarly expanded, 

this condition is lacking in the female. 

Cheirimedeia zotea (J.L. Barnard) 

Figure 21 

Protomedeia (Cheirimedeia) zotea J.L. Bar- 

nard, 1962, pp. 50-52, fig. 22. 

Material examined 

British Columbia — southern mainland: 8 

specimens from Vancouver Harbour, Trawl #2, 

C.D. Levings, collector. Vancouver Island — 145 

specimens from Bousfield 1977 stns. BS5a, B5b, 

B6b, B7a, B7b (8 oo, 12 99, 5 immatures 

deposited in the Smithsonian Institution (USNM)), 

LFT MD RT MD MX2 

Figure 21. Cheirimedeia zotea (Barnard) o& 5.5 mm, 9 5.0 mm, Victoria, B.C. 
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B17; 15 specimens from Bousfield 1976 stns. B17, 

B20 (5 oo’, 6 9 9 deposited in the Zoological In- 

stitute Leningrad), B18, B23, B25; 28 specimens 

from Bousfield 1975 stns. P8, P21b; approximate- 

ly 450 specimens from Bousfield 1970 stns. P716, 

P717; 35 specimens from Bousfield 1964 stns. 

H41, H43; 15 specimens from Bousfield 1959 stn. 

V3; 168 specimens from Bousfield 1955 stns. F3, 

F4, F6, F9, G13, G20; 45 specimens from the col- 

lections of G.C. Carl, J.F.L. Hart, C.D. Levings 

and G.W. O’Connell. 

Washington: 33 specimens from Bousfield stns. 

W3, W30, W33, W39, W42. 

Diagnosis 

Male: antenna | slightly shorter than antenna 2, 

peduncular segment 3 about half the length of seg- 

ment 1; antenna 2 moderately setose. Maxilla 1 

lacking a setal group at the base of the palp. 

Margins of coxae 1-5 moderately setose. 

Gnathopod 1, segment 2 not posterodistally pro- 

duced into a lobe; segment 5 as long as segment 

6; segment 6 distally tapered, hind margin not 

cusped, palm transverse. Gnathopod 2, segment 

2 not anteriorly flanged and lacking a posterior 

tooth at the junction of the coxa; segment 5 sub- 

equal to and wider than segment 6; segment 6 

distally tapered, hind margin not cusped, palm 

transverse and bearing a medial tooth and an ar- 

ticulating defining spine; dactyl evenly curved and 

overlapping the palm by more than half its full 

length. Peraeopods 3 and 4, anterior margin of 

segment 4 barely setose, segment 4 anterodistally 

produced over segment 5; dactyl shorter than seg- 

ment 6. Peraeopod 5, coxa somewhat deeper than 

coxae 3-4; segment 2 somewhat anteriorly bulged. 

Epimera bearing a lateral ridge. Uropod 3, inner 

ramus less than half the length of the outer, spines 

_short and stout. 

Female: gnathopod 2, segment 5 shorter than seg- 

ment 6; segment 6 distally tapered, palm 

transverse, dactyl overlapping the palm by more 

than half its length. Other features similar to the 

male. 

Size range: male to 5.0 mm, female 3.0 to 4.5 mm. 

Distribution 

Long Beach, Vancouver Island, B.C. (48°48.5’'N, 

125°11.0’ W) south to Monterey Bay, California 

(37°N, 122°W) 

Ecology 

Exposed and moderately protected coast species 

occurring at low water to 113 m depth on mixed 
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mud, sand and rock beaches. Summer temperature 

ranges documented in the collections of Bousfield, 

1955 to 1977, were 8-17.1°C, salinities 10.4 to 

33+ °/oo. 

Life history 

Females ovigerous in May to August. 

Genus Photis Krgyer 

Photis Krg@yer, 1842, p. 155; Boeck, 1876, 

p. 553; Stebbing, 1888, p. 1063; Della Valle, 

1893, p. 394; Sars, 1894, p. 568; Chevreux and 

Fage, 1925, p. 310; Barnard, 1962, p. 26; 1969a, 

p. 274; 1973, p. 22; Bousfield, 1973, p. 186; Lin- 

coln, 1979, p. 516. 

Eiscladus Bate and Westwood, 1863, p. 411. 

Heiscladus: Norman, 1869, pp. 255, 259, 284. 

Heiscladius: McIntosh, 1874, p. 269. 

Type Species 

Photis reinhardi Krgyer, 1842. 

Additional species 

There are more than 40 recognized species, ten 

of which occur regionally: P. bifurcata J.L. 

Barnard, P. brevipes Shoemaker, P. conchicola 

Alderman, P. fischmanni Gurjanova, P. lacia 

J.L. Barnard, P. macinerneyi n. sp., P. 

oligochaeta n. sp., P. pachydactyla n. sp., P. 

parvidons n. sp. and P. cf. spasskii Gurjanova. 

Fourteen additional species occur in the north 

Pacific: P. nataliae Bulytscheva, P. kurilica 

Gurjanova, P. vinogradovi Gurjanova, P. 

strelkowi Gurjanova, P. baeckmannae Gur- 

janova, P. spasskii Gurjanova, and P. ber- 

ingiensis Tzvetkova in the U.S.S.R., and P. 

spinicarpa J.L. Barnard, P. californica Stout, 

P. reinhardi Krgyer, P. macrotica J.L. Barnard, 

P. chiconola J.L. Barnard, P. elephantis J.L. 

Barnard, and P. viuda J.L. Barnard in southern 

California. 

Diagnosis 

Body not dorsoventrally depressed. Head lobe 

acute, antennal sinus deep. Eye small to 

medium, round. Antenna 1, peduncular seg- 

ment 3 as long as segment 1; accessory flagellum 

minute; flagella 1 and 2 subequal. Upper lip, 

epistome moderately produced. Mandibular 

palp quite broad; molar with up to 4 raker 

spines. Maxilla 1 inner plate lacking setae. Max- 

illa 2 bearing facial setae. Coxae deeper than 



wide, lower margins often bearing dense setae, 

not shallowing posteriorly. Coxa 1 not produced 

forward; coxae | and 2 (c’) often shallower than 

coxae 3-5; coxa 3 (c’) often bearing stridulation 

ridges. Gnathopod 1, segment 5 produced into 

a posterior lobe; palm distinct, dactyl hardly 

longer than the palm. Gnathopod 2 (©), seg- 

ment 2 often bearing stridulation ridges; 

segment 5 much shorter than segment 6 and pro- 

duced into a narrow posterior lobe; palm usual- 

ly incised. Peraeopod 3, segment 5 less than two 

thirds the length of segment 4; dactyl short. 

Peraeopod 5 (c’), segment 2 not posterodistal- 

ly notched; dactyl bearing an accessory tooth. 

Peraeopods 6 and 7 short, hardly longer than 

peraeopod 5; segment 2, hind margin not setose; 

segment 5 lacking comb spines. Pleopods nor- 

mal. Epimera not posterodistally notched, lack- 

ing a lateral ridge. Urosome dorsally smooth, 

lacking setae. Uropod 1 lacking a peduncular 

spinous process; uropods | and 2 terminating 

in a single spine. Uropod 3, peduncle long; outer 

ramus bisegmented, terminating in a group of 

setae; inner ramus much reduced, a quarter the 

length of the outer. Telson bearing a pair of 

small apical cusps. Brood plates broad, leaf 

shaped; setae dense, not hook-tipped. 

Distribution 

A very large, cosmopolitan genus (Lincoln, 

1979). 

Remarks 

Identification is difficult because of the variance 

with age in the form of the second gnathopod 

of the male and the slight variability between 

species in the female and juvenile. Female 

specimens differ somewhat in the intensity of 

setation of the coxae and the shape of 

gnathopods | and 2, but insufficient characters 

could be found to decisively differentiate all 

north Pacific species. 

Key to Species of Photis of the North Pacific (Males) 

1. Coxae 1-5, lower margins densely setose (setae closely spaced and numbering 10 or 

More Pcl. COxd. ON -AVETALE) «osu. bleeds ales Cr 

Coxae 1-5, lower margins weakly setose (setae sparse, numbering less than 10 per 

aimed, “OMUAVCLABEN: So vaes Dokl Mk SOT Oe She eK 

2. Gnathopod 1, palm concave or sinuous..... 

Gmathopod 1, palm ‘oblique ow. ....... . 

eee ee © © © © © © © © ee oe oe Fe we ee Fe ee ee ee ee ee we ee we 

Cr 

eouoeeveeexeseee05e5u0ue 8 © © © @ © © 8 © 8 8 0@ 0 6 8 6 © a 86 6 © 

3. Gnathopod 1, palm strongly excavate, with margin hooked downwards at the defining 

corner; dactyl not quite closing on the hook. Coxa 1 excavate below. Gnathopod 2, 

palm’ bearing two: teeth in: addition torthe hind defining tooth. ...0)6.. 2.992. ae 

Gnathopod 1, palm not strongly excavate, with hind margin rounded at the defining 

corner; dactyl closing on the defining corner. Coxa 1 not excavate below. Gnathopod 

2, palm bearing one or no teeth in addition to the hind defining tooth............... 

4. Gnathopod 2 not greatly enlarged, palm lacking a tooth; dactyl evenly curved ........ 

Gnathopod 2 enlarged, palm bearing a tooth; dactyl, inner margin sinuous, distally 

movcned.or medially toothed ....... 20.....80. | 

5. Gnathopod 1, anterior margin of segment 5 bearing numerous spines. Gnathopod 2, 

segment 2, and coxa 3 lacking stridulation ridges. Peraeopods 5-7, anterior margin of 

seement 2 bearing long plumose setae. Known only in California ......... 0.002.065 005 

eee ee ee @ © © 

Gnathopod 1, anterior margin of segment 5 not spinose. Gnathopod 2, segment 2, and 

coxa 3 bearing stridulation ridges. Peraeopods 5-7, anterior margin of segment 2 bare. 

Known only in the Bering Sea........... Photis fischmanni Gurjanova, 1955 (page 50, fig. 25) 

6. Gnathopod 2, inner margin of the dactyl bearing a medial tooth .................... 

Gnathopod 2, inner margin of the dactyl sinuous or distally notched but lacking a 

— SECCTE LETC 0 1 alight a Be bee COM L: ag! Mt ee ae ak ed 

7. Gnathopod 2, palmar tooth pointed, palmar excavation narrow. Coxa 3 hardly wider 

Bee coxa Ann sar ee fet ealt ee. tee, se 8 « 8 «8 © 

Gnathopod 2, palmar tooth square or rounded, palmar excavation broadly rounded. 

Coxa 3 1% times the width of coxa4...... Photis brevipes Shoemaker, 1942 (page 47, fig. 23) 

Photis nataliae Bulytscheva, 1952 

Photis spinicarpa J.L. Barnard, 1969b 

Photis parvidons n. sp. (page 57, fig. 30) 



10. 

Ii: 

13. 

14. 

PS. 

16. 

ee 

18. 

£9: 

20. 

Coxae | and 2 shallower than coxae 3 to 5. Gnathopod 1, segment 5 longer than seg- 

ment 6. Coxa 3 twice the width of coxa 4. Antennae weakly to moderately setose 

(setae short, not longer than twice the width of the peduncle) ....Photis californica Stout, 1913 

Coxae | and 2 as deep as coxae 3 to 5. Gnathopod 1, segment 5 not longer than seg- 

ment 6. Coxa 3 as wide as coxa 4. Antennae strongly setose (setae longer than twice 

the WwiGtieor the peauncley- eos es eee... oe Rd Photis reinhardi Krg@yer, 1842 

Antenna 1, peduncular segments 2 and 3 twice the length of segment 1. Eyes absent. 

Gnathopod 1, segment 5 as long as segment 6. Gnathopod 2, segment 2 and coxa 3 

lacking Stridulagiom TGseSs..!) see EP eR DOR Photis kurilica Gurjanova, 1955 

Antenna 1, peduncular segments 2 and 3 hardly longer than segment 1. Eyes present. 

Gnathopod 1, segment 5 shorter than segment 6. Gnathopod 2, segment 2 and coxa 3 

bearing stridulation ridges ...... 2..." Photis conchicola J.L. Barnard, 1962 (page 49, fig. 24) 

Guathopod ly paint concave or simlous ss... . . .. . PAIRS eee ae 11 

Cratiopod 't) pam oblate 20.0. 229 28P.... 0... KO Ee Ee eee 18 

Gnathopod 1, segment 5 longer than segment 6. Gnathopod 2, segment 6 with a 

double defining tooth which is mounted on a process separate from the hand; palmar 

POGHNIASKIE 115 NEGRI SG SITPRO Photis bifurcata J.L. Barnard, 1962, (page 46, fig. 22) 

Gnathopod 1, segment 5 equal to or shorter than segment 6. Gnathopod 2, segment 6 

with a single defining tooth which is attached directly to the hand; palm bearing one 

GENO CEI ee ee ee ee OS oo Dee ee. a ee 12 

. Gnathopod 1, palm strongly excavate with margin hooked downwards at the defining 

ecOmier-*dacty! nor quite closina on the hook 2. 0265 9 IPN E i ee es sw ew eee 13 

Gnathopod 1, palm not strongly excavate, with hind margin rounded at the defining 

Conc act VIscClOsine Of TNE GElmmiNnG COMED « . ccs. eee oe ee da wade se ee 14 

Gnathopod 2, defining tooth extending below the level of the dactyl hinge; dactyl 

heavy, sinuous; and extending beyond the defining ‘tooth. (0... 2a Ae Pe eae 

Ro RNY, BRR eek ee el eee at ces Dk, Photis pachydactyla n. sp. (page 56, fig. 29) 

Gnathopod 2, defining tooth not extending below the level of the dactyl hinge; dactyl 

not heavy, evenly curved arid not reaching the defining ‘tooth 3 ..22.02. ee) eae 

ee ee in tt Aa oe leg 2 Bo Raed es Sain ee Oe en &  eE Photis vinogradovi Gurjanova, 1951 

Ghathoped 2>-dactl overlappime the palittes.a. Atsiwe tes Sao ewe ae 1s 

Gnathopod 2..dactyl not-overlappine ithe palm 2620) bis bd. ween Dad lh . SOV 17 

Eye large. Antennae 1 and 2 strongly setose. Gnathopod 2, palmar tooth pointed, 

palmar excavation conical; dactyl cusped, but not distally notched................... 16 

Eye normal. Antennae 1 and 2 weakly setose. Gnathopod 2, palmar tooth square, 

palmar excavation evenly rounded; dactyl not cusped but distally notched ............ 

Gt eee etiam, Glee es eee) tart Pees aa Ns ts ee Photis macinerneyi n. sp. (page 54, fig. 27) 

Dactyl, inner margin bearing a proximal tooth........... Photis macrotica J.L. Barnard, 1962 

Dactyl, infer marein lackine: a tooth: ...22.6 5. 2c ies Se Photis chiconola J.L. Barnard, 1962 

Palm bearing two teeth m addition to the defining tooth: ......00 22.00.2000 2.22. 20. 288 

otis eet ees eR Jo sahes fits hari as re Photis cf. spasskii Gurjanova, 1951 (page 59, fig. 31) 

Palm bearing a single small triangular tooth in addition to the defining tooth......... 

et OE ek Bary ee el Ps ee ee Photis strelkowi Gurjanova, 1951 

Gnathopod 1 simple, lacking a distinct palm. Gnathopod 2 nearly simple, lacking both 

palmar and defining teeth. Peraeopod 6 grossly enlarged ..Photis elephantis J.L. Barnard, 1962 

Gnathopod 1 normally subchelate. Gnathopod 2 enlarged, palm excavate and bearing 

both palmar and defining teeth. Peraeopod 6 not grossly enlarged ................... 19 

Gnathopod 2, palm bearing two teeth in addition to the defining tooth .............. 20 

Gnathopod 2, palm bearing one tooth in addition to the defining tooth .............. pH 

Gnathopod 2, palm transverse, defining tooth reaching to the level of the finger hinge; 

dactyl distally notched: ..4°. .nneean Aeteyvaore Sa Photis baeckmannae Gurjanova, 1938 

Gnathopod 2, palm oblique, defining tooth not reaching to the level of the finger 

hinge; dactyl-not distally notched: fee. «bola ao ee ee 21 



Pa 

22. 

23. 

10. 

Gnathopod 1, segment 5, posterior lobe narrow, less than half the length of the 

anterior margin. Gnathopod 2, segment 2 and coxa 3 lacking stridulation ridges. 

now Oniy 4m the erie. Bea. Wag, ie 0S) as Photis spasskii Gurjanova, 1951 

Gnathopod 2, defining tooth produced below the level of the dactyl hinge............ 

Pe ietataa! ena eastats SER ese ewe. Seales Ux. Photis oligochaeta n. sp. (page 54, fig. 28) 

Gnathopod 2, defining tooth not produced below the level of the dactyl hinge ........ 23 

Antennae | and 2 subequal, weakly setose. Gnathopod 2, palmar tooth square; dactyl, 

inner margin slightly sinuous, notched distally. Known only south of central B.C...... 

gi Pct h sims ho GP Se ge) ea as Ca ee Photis lacia J.L. Barnard, 1962 (page 52, fig. 26) 
Antenna | longer than 2, both strongly setose. Gnathopod 2, palmar tooth pointed; 

dactyl evenly convex. Known only in the Bering Sea....... Photis beringiensis Tzvetkova, 1980 

Key to Species of Photis of the North Pacific® (Females) 

Coxae 1-5, lower margins densely setose (setae closely spaced and numbering more 

ENE bea AORIMS MINI og rie k sia se pas vas de wehbe vas bebe ude bsuevwede Z 

Coxae 1-5, lower margins weakly setose (setae sparse, numbering less than 10-15 per 

nM EOE NIED cco ancl v. Us, si dtrins > at's OM Bi Kris envy Shag oie es ae Rg we a Doeperece mee oh gag 9 

Pe MOC lt. ale CONCHVS ON, SINMOUS cscs a. of aed area» ad WIGS re lela ob aces 3 

CEDIA, PANU URNS soins ya CbhS «ade Pkg e's Sone a kes Ee hye Sle. bey eee Oe ae 5 

Coxa 1, anterior margin convex, produced to a distal point. Gnathopod 1, segment 5, 

posterior lobe broad, more than half the length of the anterior margin. Peraeopods 

5-7, anterior margins bearing long plumose setae ....... Photis spinicarpa J.L. Barnard, 1969b 

Coxa 1, anterior margin straight, evenly rounded distally. Gnathopod 1, segment 5, 

posterior lobe narrow, less than half the length of the anterior margin. Peraeopods 

Se ARCEMIS MAT ONE, DAEG cK, 2 crits Hauer Kalas). orl pieuls aut aR teqeennm 0 bagel celine 4 

Antennae | and 2 strongly setose. Gnathopod 1, palm sinuous and hardly excavate.... 

Ebi. Sati ry eo. a eee. Eat cra te rete mae < Syaesial > als tend area ded Beek Stes Photis reinhardi Krgyer, 1842 

Antennae 1 and 2 moderately setose. Gnathopod 1, palm strongly excavate........... 

Re de. rt NaCl. « boc eure le cidinadh wpe WEE owe says wa Photis parvidons n. sp. (page 57 and fig. 30) 

eGR tT th FT oid © eas anry een ek ia seeeeiere es qunlhe dete Photis kurilica Gurjanova, 1955 

TIER ian nae ales ANE on ode eves bb's Wek Latilceane G65 ae ie ee aoualneee. @ enemies 6 

ES mg UP io an ro rene ie ee mean eno my. Meee RRND ek 7 

BeNOd, 2. Pali CONCAVE OF SINUOQUS Tiar..< 6s + «0m-ealewme sami aol asmge a nebo nee 8 

Gnathopod 2 bearing an obturator spine, dactyl reaching the length of the palm; seg- 

ment 2 and coxa 3 lacking stridulation ridges. Known only in California.............. 

ES oe eee ee oe Photis conchicola J.L. Barnard, 1962 (page 49, fig. 24) 

Gnathopod 2 lacking an obturator spine, dactyl not reaching the length of the palm; 

segment 2 and coxa 3 bearing stridulation ridges. Known only in Alaska.............. 
er eonpeetne Sane aaa Photis fischmanni Gurjanova, 1955 (page 50, fig. 25) 

Gnathopod 1, segment 5, posterior lobe two-thirds the length of the anterior margin. 

Gnathopod 2, segment 2 produced into an anterodistal lobe...... Photis californica Stout, 1913 

Gnathopod 1, segment 5, posterior lobe half the length of the anterior margin. 

Gnathopod 2, segment 2 not produced into an anterodistal lobe..................... 

EERE PNP SE ee gai or aera a eee Photis brevipes Shoemaker, 1942 (page 47, fig. 23) 

BEEIOOOG: 2. Dal CONCAVE OF SINMOUS,..2 <t....6. as st ee RIE «Sirs ew Foie el eee ee 10 

CE BOEIOGD 7... DANN TINIE sds dog sactte, cunfhivoliahc a » » « ofibdacsS Meda ceciacnts oti Wale: GaVRiS minh yap epeinel 15 

Gnathopod 2, palm bearing a tooth; dactyl shorter than the length of the palm....... 

I Eicher lel Gb Meese a ule clinic Pm a ths « os «tbat eee Photis vinogradovi Gurjanova, 1951 

Gnathopod 2, palm lacking a tooth; dactyl reaching the length of the palm........... 11 

® Insufficient information available for Photis nataliae, P. beringiensis and P. elephantis 
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11. Coxae 1-5, lower margins bearing more than 5 setae on average. Eye large for the genus 

A Ry a hance Pec ER eT ea eee ee en ee ee er eter Photis macrotica J.L. Barnard, 1962 

Coxae 1-5, lower margins bearing fewer than 5 setae, on average. Eye normal........ 

Ect Rate ates Aa eons ee, Se Rem ah Bintan ae bere Photis viuda J.L. Barnard, 1962 

12. Antennae 1 and 2 subequal in length. Eye larger than the entire head lobe ........... 

ies oe teh oe a a ee el tate the Perel ANS wlatd tees Photis chiconola J.L. Barnard, 1962 

Antenna 1 shorter than 2. Eye not larger than the entire head lobe .................5. 13 

13. Gnathopod 1, segment 5, posterior lobe more than half the length of the anterior margin 

ey aes Ene. OE ET, 42k. LG oe Ba Photis bifurcata J.L. Barnard 1962, (page 46, fig. 22) 

Gnathopod 1, segment 5, posterior lobe less than or equal to half the length of the 

AUUCTIO MMRDA ON OMI. PIR. 6 eae ae BGs aos ee. Ben. Oe, Deen 14 

14. Gnathopod 1, posterior margin of segment 6 abruptly angled to define the palm, ob- 

turator spine lacking. Gnathopod 2, segment 5 two thirds the length of segment 6..... 

eee eS PRS eee Pe EE ee eet ae he fae Photis spasskii Gurjanova, 1951 

Gnathopod 1, posterior margin of segment 6 evenly curved, obturator spine present. 

Gnathoped 2). seenient S half the length of ségimient 64.00.2027 4.6004 BO 

epee Sk ke AOS eae GARE 2 5% 4 a 2 ie a leas Photis pachydactyla n. sp. (page 56, fig. 29) 

15. Gnathopod 1, segment 5, posterior lobe less than half the length of the anterior margin 16 

Gnathopod 1, segment 5, posterior lobe half or more than the length of the anterior margin 17 

16. Antennae 1 and 2 weakly setose, setae hardly longer than the width of the peduncle. 

Knowneonly south of central BiCz <2 cade sade os bs Photis macinerneyi n. sp. (page 54, fig. 27) 

Antennae | and 2 moderately setose, setae 2 to 3 times longer than the width of the 

peduncle./ Known only north of central BiC...705..85 202). sc RR EL OR 
Ob me NDRURES Pipette. Shen MOA Reh oe, LARS Benecie> wane Photis cf. spasskii Gurjanova, 1951 (page 59, Fig. 31) 

17. Gnathopod 2, segment 2 anterodistally lobed ........... Photis baeckmannae Gurjanova, 1938 

Gnathoped 2, seement Z not anterodistally lobed... ... 20.0 000 oS OPI 18 

18. Gnathopods 1 and 2, segment 6 very slender, palm not demarcated by a change of angle 

inp S gureens OA ae elee.ngee lt EH IES. IRN oad), Photis oligochaeta n. sp. (page 54, fig. 28) 

Gnathopods 1 and 2, segment 6 triangular in shape, palm demarcated by a change of angle 19 

19. Gnathopod 1, segment 5 as long as segment 6. Known only south of central B.C...... 

een Pe as ik ei ee eat ha? Od he 6 be eds d Photis lacia Barnard, 1962 (page 52, fig 26) 

Gnathopod 1, segment 5 shorter than segment 6. Known only in the U.S.S.R a 6 6 oe 8 a 6 fe 

oe rae A PN cele ote i, ER ROE RTTE ee ae eee a  n Photis strelkowi Gurjanova, 1951 

Photis bifurcata J.L. Barnard 

Figure 22 

Photis bifurcata J.L. Barnard, 1962, pp. 30-31, 

fig. 10; 1964, p. 240. 

Material examined 

Alaska — southeastern coast: 1 9, 1 immature 

from Bousfield 1980 stn S7Bl; 200 from 

Bousfield 1961 stns. A6, A171-2. 

British Columbia — Queen Charlotte Islands: 1 

o, 1 9, 2immatures from NMC acc. no. 68-155, 

Island Bay; northern mainland: 4 oo", 8 99,9 

immatures from Bousfield 1964 stns H12, H33, 

H47, H49, H53; southern mainland and Van- 

couver Island: 24 co’, 62 9 9 from Bousfield 

1977 stns: Bl @ oo, 11 9-9 deposited in the 

Zoological Institute, Leningrad), B6a, B12c; ap- 

proximately 300 specimens from Bousfield 1976 

stns. B7, B27; 69 oo, 62 9 9 from Bousfield 
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1975: stns: P5a; PSb, PSc; Pil7d, (lor zee 

deposited in the Smithsonian Institution (USNM)); 

7 oo from Bousfield 1970 stn P719;5007,4 9 Q, 

4 immatures from Bousfield 1955 stns. Fl, P4, P35, 

P7; 5 oo, 7 9 9, 1 immature from the collec- 

tions of G.C. Carl, J.F.L. Hart, C. Haylock and 

N.A. Powell. 

Washington: 6 oo’, 15 9 9, 7 immatures from 

Bousfield 1966 stns. W34, W40, W42, W47. 

Oregon: 2 oo’, 4 9 9 from Bousfield 1966 stns. 

W57, WS58. 

Diagnosis 

Male: eye small; antennae 1 and 2 weakly setose; 

antenna 2 peduncular segment 4 anteriorly in- 

flated; coxae, lower margins weakly setose; cox- 

ae 1 and 2 not shallower than coxae 3-5, lower 

margins rounded; gnathopod 1, segment 5 much 

longer than segment 6, posterior lobe shallow and 

more than half the length of the anterior margin; 



Figure 22. Photis bifurcata Barnard & 3.5 mm, 9 3.5 mm, Trial Island Point, Victoria, B.C. 

segment 6 narrow, palm concave; gnathopod 2, 

segment 2 bearing stridulation ridges; segment 6 

with a bifid defining tooth which reaches beyond 

the theoretical depth of the palm as defined by the 

anterodistal margin of the segment; palmar ex- 

cavation narrow, hinge tooth lacking; dactyl, in- 

ner margin sinuous, with a proximal bump and 

distal swelling; dactyl scarcely overlapping the 

palm; coxa 3, lower margin bearing stridulation 

ridges. 

Female: gnathopod 1, segment 5, posterior lobe 

more than half the length of the anterior margin; 

segment 6, palm convex; gnathopod 2, palm con- 

cave; gnathopod 2 and coxa 3 lacking stridulation 

ridges. Other features similar to the male. 

Size range: male to 4.0 mm, female 2.0 to 3.5 mm. 

Pigmentation: dorsum of segment 5 dark banded. 

Distribution 

Chichagof Island, Alaska (57°47'N, 136°18'W) 

south to Bahia de San Cristobal, Baja California 

7 N, 115°W). 
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Ecology 

Occurs on bedrock, sand and sandy mud on ex- 

posed and semi-protected coasts at low water level 

to a depth of 60 m. Temperatures recorded in the 

collections of Bousfield, 1955-1980, were 

10-17.9°C, salinities 28-34 °/o0. 

Life history 

Females ovigerous from May to August. 

Photis brevipes Shoemaker, 1942 

Figure 23 

Photis brevipes Shoemaker, 1942, pp. 25-27, 

fig. 9; J.L. Barnard, 1962, pp. 31-33, fig. 11; 

1964, pp. 240-241; 1969b, pp. 148-151. 

Photis californica: J.L. Barnard, 

pp. 26-27, pls. 23, 24 (not Stout, 1913) 

1954, 

Material examined 

Alaska — southeastern coast: 75 specimens from 

Bousfield 1980 stns. SSB1, S8B1, S11B1, S18F1, 
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Figure 23. Photis brevipes Shoemaker o 4.5 mm, 9 3.5 mm, Departure Bay, Nanaimo, B.C. 

S18F2 (9 oo’, 13 9 9, 18 immatures deposited in 

the Zoological Institute, Leningrad), S18F3 (5 orc’, 

2 2 9, 4immatures deposited in the Smithsonian 

Institution (USNM)), S23F1; 75 specimens from 

Bousfield 1961 stns. A3, A6, A75, A80, A96, 

A151, A153, A167, A168, A171-2, A175. 

British Columbia: Queen Charlotte Islands: 155 

specimens from Bousfield 1957 stns. H2, H2a, H3, 

HS, H8b, H11, H14, El4a, El14b, E25, W3a, W8, 

N2. Northern mainland: approximately 400 

specimens from Bousfield 1964 stns. H1, HS, H8, 

H12, H21, H23, H25, H26, H29, H30, H31, H33, 
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H36, H37, H39, H47, H48, H50, H53, H57, H58, 

H65. Southern mainland and Vancouver Island: 

approximately 400 specimens from Bousfield 1977 

stns. B1, B2, B3, BSa, B6a, B6b, B7a, B11b, B13, 

B14, B15, B17, El, E2, E4, PS; approximately 120 

specimens from Bousfield 1976 stns. B4, BS, B7, 

B18, B20, B23, B25, B26, B27, B28; approximate- 

ly 550 specimens from Bousfield 1975 stns. P3a, 

P3b, P5a,.P5b, ‘P5c, P5d, P8,‘P11, Piz. 

P14a, P17a, P17d, P20, P21a, P29a, P29b, P29c; 

approximately 1750 specimens from Bousfield 

1970 stns. P701, P702, P710b, P711, P712, P714, 



P715, P716, P718, P719; approximately 275 

specimens from Bousfield 1964 stns. H43, H44; 

approximately 550 specimens from Bousfield 1959 

stns. V3, V4b, V5, V17, V18, V22, V27, Ol, O2b, 

O5, 06, O7b, O7d, O11, O13, N1, N11, N22; ap- 

proximately 200 specimens from Bousfield 1955 

stns. Fl, F3, F6, F9, G2, G4, G15, P2, P6a, Pé6c, 

P7, P9; approximately 650 specimens from the 

collections of G.C. Carl, K.E. Conlan, S. Cross, 

D.V. Ellis, the Fisheries Research Board at 

Nanaimo, J.M. Green, J.F.L. Hart, C. Haylock, 

M. Haylock, D. Kittle, R.K. Lee, C.D. Levings, 

C. Lobban, P. O’Rourke, N.A. Powell, J.W. 

Scoggan, W. Spreadborough and C.H. Young. 

Washington: approximately 550 specimens from 

Bousfield 1966 stns. W7, W8, W13, W15, W22, 

W30, W34, W35, W39, W40. 

Oregon: approximately 300 specimens from 

Bousfield 1966 stn. W64. 

Diagnosis 

Male: eye medium; antennae | and 2 moderately 

setose; antenna 2 peduncular segment 4 not 

anteriorly inflated; coxae, lower margins densely 

setose; coxae 1 and 2 shallower than coxae 3-5, 

lower margins parallel with the body mid-line; 

gnathopod 1, segment 5 subequal to 6, posterior 

lobe shallow, more than half the length of the 

anterior margin; segment 6, palm concave; 

gnathopod 2, segment 2 bearing stridulation 

ridges; segment 6 with a single large defining tooth 

which extends to the depth of the palm; palmar 

excavation broadly rounded or square; palmar 

hinge tooth square or rounded; dactyl convex, not 

overlapping the palm, bearing centrally a large 

triangular protuberance which fits into the palmar 

indentation in aposition to the hinge tooth, and 

distally a cusp at the junction of the unguis; coxa 

3, lower margin bearing stridulation ridges. 

Female: coxae 1 and 2 same depth as 3-5; 

gnathopod 1, segment 5, posterior lobe more than 

half the length of the anterior margin; palm con- 

vex; gnathopod 2, palm sinuous, slightly excavate; 

gnathopod 2 and coxa 3 lacking stridulation 

ridges; other features similar to the male. 

Juvenile male: gnathopod 2, hinge tooth pointed 

and more proximal to the palmar defining tooth, 

causing the palmar indentation to be narrow; dac- 

tyl protuberance more distal than in the adult, but 

present in juveniles of at least 3 mm length. 

Size range: male to 7.0 mm; female ovigerous at 

2.5 to 6.0 mm. 

Pigmentation: dark bands on segments 1, 5 and 7. 
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Distribution 

Widely ranging from southeastern Alaska (Prince 

William Sound, 60°46’N, 146°31’W) south to 

Bahia Magdalena, Baja California (26°42'30”N, 

113°34'15”W). 

Ecology 

Occurs in generally high salinity protected and ex- 

posed coasts predominately on sandy sediments 

at low water level to 135 m depth. Temperature 

ranges recorded in the collections of Bousfield, 

1955-1980, were 8 to 15.7°C, salinities 14.8 to 33.4 

9/00. 

Life history 

Females ovigerous from May to November. 

Remarks 

Immature specimens cannot be differentiated 

from P. parvidons. In the young male P. brevipes, 

the gnathopod 2 palmar tooth and excavation are 

narrower, approximating the gnathopod 2 of P. 

parvidons. In the subadult female P. parvidons, 

gnathopod | is oblique as in P. brevipes. 

Photis conchicola Alderman? 

Figure 24 

Photis conchicola Alderman, 1936, pp. 66-67, 

figs. 39-43; Barnard, 1962, pp. 36-39, figs. 14, 

KS: 

Material examined 

Washington: one o from Bousfield 1966 stn. W40, 

Mukkaw Bay at Sooes Pt., Clallam Co. (48°19'N, 

124°40’W), 31 July 1966. Fine sand, shelly sand, 

soft sandstone, bedrock and boulders; kelp, 

Phyllospadix, Zostera, Chorda. Low water to 

mean water levels. 

Diagnosis 

Male: eye medium; antennae 1 and 2 strongly 

setose, antenna 2 peduncular segment 4 not 

anteriorly inflated; coxae, lower margins strong- 

ly setose; coxae | and 2 shallower than coxae 3-5, 

lower margins straight, parallel with the body mid- 

line; gnathopod 1, segment 5 shorter than segment 

6, posterior lobe broad, more than half the length 

of the anterior margin; segment 6 rather narrow, 

palm oblique; gnathopod 2, segment 2 bearing 

stridulation ridges; segment 6 with a single heavy 

defining tooth which extends beyond the 
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Figure 24. Photis conchicola Alderman o 5.5 mm, Mukkaw Bay at Sooes Pt., Clallam Co., Washington. 

theoretical depth of the palm as defined by the 

anterodistal margin of the segment; palmar ex- 

cavation conical, palmar hinge tooth pointed; dac- 

tyl heavy, overlapping the palm, inner margin 

sinuous, bearing a small cusp at the unguis and 

a shallow medial inflation; coxa 3, lower margin 

bearing stridulation ridges. 

Size range: male, 5.5 mm; female unknown in 

Washington, 3.2 mm in the California material of 

Barnard (1962). 

Distribution 

Mukkaw Bay, Washington (48°19'N, 124°40'W) 

(?) south to La Jolla, California (32°52'N, 

117°16'W). 

Ecology 

A warmer water species, occurring on exposed 

coasts in the intertidal and rarely subtidally to 42 

m. Temperature recorded at the Washington sta- 

tion was 12.3°C, salinity 32.6 °/oo. 
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Remarks 

The specimen described herein is considerably 

larger than the largest males of P. conchicola 

described by Barnard (1962) (5.5 mm as compared 

to 3.7 mm, respectively) and thereforé could be 

either a local variant or a postmature. It differs 

only in the form of the second gnathopod, 

whereby the defining and hinge teeth are longer 

and more widely separated and the dactyl is longer 

and more sinuous. 

Photis fischmanni Gurjanova 

Figure 25 

1938, Photis fischmanni Gurjanova, 

pp. 849-851, fig. 595. 

Material examined 

4 cc, 40 9 9, approximately 300 immatures 

from northeast of St. Lawrence Island, Bering Sea 
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Figure 25. Photis fischmanni Gurjanova o 5.5 mm, 9 6.0 mm, St. Lawrence Is., Alaska. 

(64°N, 169°W). J. Emery collection, 1 Aug. 1980 and anterodistally produced into a strong lobe; 

and P. Slattery collection, 1-10 July 1980. 1 co, segment 6 similar in form to gnathopod 1, lack- 

1 9, 24immatures from P. Slattery Dive #2, Out ing palmar teeth, palm slightly excavate; dactyl 

#3 (NMC acc. no. 1980-554) deposited in the evenly convex and not overlapping the palm; in- 

Smithsonian Institution (USNM); 1 oc, 1 9 from ner margin strongly cusped but lacking a pro- 

P. Slattery Stn. 5 (NMC acc. no. 1980-554) tuberance; coxa 3, lower margin bearing stridula- 

deposited in the Zoological Institute, Leningrad. tion ridges. 

Female: gnathopod 1, segment 5 as long as seg- 

Diagnosis ment 6, posterior lobe about half the length of the 

Male: eye medium, antennae 1 and 2 strongly anterior margin; segment 6, palm convex but 

setose, antenna 2 peduncular segment 4 not slightly sinuous; gnathopod 2, segment 6, palm 

anteriorly inflated; coxae, lower margins strong- broader but similarly convex and slightly sinuous; 

ly setose; coxae 1 and 2 hardly shallower than cox- gnathopod 2 and coxa 3 bearing stridulation 

ae 3-5, with coxa 2 intermediate in depth between ridges; other features similar to the male. 

1 and 3, lower margins straight, parallel with the Size range: male to 5.5 mm, female 5.0 to 6.0 mm. 

body mid-line; gnathopod 1, segment 5 longer 

than segment 6, the posterior lobe fairly broad, Distribution 

about half the length of the anterior margin; seg- Bering Sea, off St. Lawrence Island, Alaska 

ment 6 fairly broad, palm slightly concave; (64°N, 169°W); off Kamchatka, U.S.S.R. (55°N, 

gnathopod 2, segment 2 bearing stridulation ridges 165°E); Chukchi Sea (70°N, 170°W); Kurile 

Islands, U.S.S.R. (45°N, 150°E). 

2 



Ecology 

An Arctic species occurring subtidally at 7.5 to 

37.5 m depth. 

Life history 

No females ovigerous when collected in July and 

August, although brood plates were present. 

Photis lacia J.L. Barnard 

Figure 26 

Photis lacia Barnard, 1962, pp. 42-44, fig. 18. 

Material examined 

British Columbia — northern mainland: 7 

specimens from Bousfield 1964 stn. H49; Van- 

couver Island: approximately 300 specimens from 

Bousfield 1976 stns. B9e, B10b, B10d, B26, B27 

(representative specimens deposited in the 

Smithsonian Institution and the Zoological In- 

stitute, Leningrad); 4 specimens from Bousfield 

1975 stns. P13, P2la. 

Diagnosis 

Male: eye small; antennae 1 and 2 weakly setose; 

antenna 2 peduncular segment 4 not anteriorly in- 

flated; coxae, lower margins weakly setose, cox- 

ae 1 and 2 shallower than coxae 3-5, coxa 2 in- 

termediate in depth between 1 and 3; lower 

margins of coxae 1 and 2 rounded, hind margin 

of coxa 2 concave; gnathopod 1, segment 5 sub- 

equal to segment 6, posterior lobe shallow, more 

than half the length of the anterior margin; seg- 

ment 6 narrow, palm convex; gnathopod 2, seg- 

ment 2 bearing stridulation ridges; segment 6 with 

a single narrow defining tooth which does not 

reach to the depth of the palm; palmar excava- 

tion subconical; palmar hinge tooth flat, square; 

dactyl convex, inner margin sinuous, bearing a 

Figure 26. Photis lacia J.L. Barnard 0 3.0 mm, 9 3.3 mm, Trevor Channel, Barkley Sound, Vancouver Is., B.C. 



cusp at the junction of the unguis but lacking a 

protuberance; dactyl scarcely overlapping the 

palm; coxa 3, lower margin bearing stridulation 

ridges. 

Female: coxae 1 and 2 subequal to coxae 3-5; 

gnathopod 1, segment 5, posterior lobe more than 

half the length of the anterior margin; palm con- 

vex; gnathopod 2, palm convex; gnathopod 2 and 

coxa 3 lacking stridulation ridges; other features 

similar to the male. 

Size range: male to 3.0 mm; female to 3.3 mm. 

LL MXI 

Distribution 

Goose Island, B.C. (51°56’N, 128°26'’W) south 

to Pt. Conception, California (34°26.40'N, 

120°21.45'W). 

Ecology 

Occurs subtidally from 7.2 to 39.6 m in sandy 

sediments on exposed coasts. Temperatures 

recorded in the collections of Bousfield, 

1964-1976, were 8-12°C, salinities 32-33 + °/oo0. 

Life history 

Females ovigerous in June and July. 

Figure 27. Photis macinerneyi n. sp. 0 4.3 mm, 9 4.0 mm, Witty’s Lagoon, Victoria, B.C. 



Photis macinerneyi n. sp. 

Figure 27 

Material examined 

Witty’s Lagoon, Victoria, B.C. (48°22'N, 

123°31'W), Bousfield 1977 stn. BSa, 17 May 

1977. Subtidal dredge over dark organic ripple 

sand. Temperature 9°C, salinity 33°/oo. 

Holotype, o, NMC-C-1981-933, allotype, 9, 

NMC-C-1981-934; paratypes, 1 o, 2 9 9, NMC- 

C-1981-935. 

Additional material 

British Columbia — Vancouver Island: approx- 

imately 50 o'o" and 60 9 9 from Bousfield 1977 

stns. B1, BSa, B6b, B18; 13 oo, 11 9 9, 12 im- 

matures from Bousfield 1976 stns. B9c, B11b; 7 

oro’, 1S 9 9, 2 immatures from Bousfield 1975 

stns. P21lb (3 oo, 3 Q9Q deposited in the 

Zoological Institute, Leningrad), P22, P29a, P29c; 

2 007, 3 99, 2 immatures deposited in the 

Smithsonian Institution (USNM)), 4 oo’, 4 9 9 

from Bousfield 1970 stns. P716, P717, 1 immature 

from Bousfield 1959 stn. V7; 1 o from Bousfield 

1955 stn. F3. 

Washington: 5 oo, 7 9 9 from Bousfield 1966 

stns. W8, W39. 

Diagnosis 

Holotype, male, 4.3 mm: Eye medium; antennae 

1 and 2 weakly setose, antenna 2 peduncular seg- 

ment 4 not anteriorly inflated; coxae, lower 

margins weakly setose; coxae 1 and 2 shallower 

than coxae 3-5, coxa 2 intermediate in depth be- 

tween 1 and 3, lower margins of coxae 1 and 2 

rounded; gnathopod 1, segment 5 shorter than seg- 

ment 6, posterior lobe narrow, less than half the 

length of the anterior margin; segment 6, palm 

concave; gnathopod 2, segment 2 lacking stridula- 

tion ridges; segment 6 with a single defining tooth 

which reaches to the theoretical depth of the palm 

as defined by the anterodistal margin of the seg- 

ment; palmar excavation broadly rounded, hinge 

tooth square; dactyl overlapping the palm, inner 

margin strongly notched distally, but otherwise 

evenly convex and lacking a protuberance; coxa 

3, lower margin lacking stridulation ridges. 

Size range: male to 4.3 mm. 
Allotype, female, 4.0 mm: Gnathopod 1, segment 

5 shorter than segment 6, posterior lobe narrow, 

less than half the length of the anterior margin; 

segment 6, palm convex; gnathopod 2, palm con- 

vex; Other features similar to the male. 

Size range: female 2.3 to 4.0 mm. 
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Distribution 

Lady Ellen Point, Broughton Strait, Vancouver 

Island (50°36’N, 127°07' W) south to Neah Bay, 

Clallam County, Washington (48°22’N, 

124°36'’ W) 

Ecology 

Occurs over sandy substrates at low water level to 

45 m depth on exposed and protected coasts. 

Temperatures recorded in the collections of 

Bousfield, 1955-1977, were 9-14.8°C, salinities 

30.5-33 + °/oo. 

Life history 

Females ovigerous from May to August. 

Remarks 

The second gnathopod of this species is similar to 

that of P. lacia, but differs in that the defining 

tooth extends to the depth of the palm and the 

palmar excavation is rounded, rather than conical. 

In addition, the palm of gnathopod 1 is concave 

rather than convex. This species also resembles P. 

conchicola in the form of the second gnathopod 

but differs in the weaker setation of antennae and 

coxae, concavity of the palm of the male 

gnathopod 1 and convexity of the female 

gnathopod 2, absence of stridulation ridges, nar- 

rower lobation of gnathopod 1, segment 5, and 

shape of the first two male coxae. 

Etymology 

This species is named in honour of Dr. J.E. 

McInerney, former director of the Bamfield 

Marine Station, where much of the field research 

on the exposed coast of Vancouver Island was 

conducted. 

Photis oligochaeta n. sp. 

Figure 28 

Material examined 

Rennison Island, British Columbia (52°51'N, 

129°21’W), Bousfield 1964 stn. H30, 20 July 

1964. 7.2-21.6 m dredge over sand and kelp. 

Holotype, o, NMC-C-1981-936: allotype, ©, 

NMC-C-1981-937, paratypes, 23 oo’, 21 99, 

NMC-C-1981-938. 

Additional material 

Alaska — southeastern coast: 40°’, 4 9 9, 1 im- 

mature from Bousfield 1980 stn. S23F1. 
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Figure 28. Photis oligochaeta n. sp. 0 3.3 mm, 9 3.5 mm, Rennison Is., B.C. 

British Columbia — northern mainland: 55 oo, 

42 2 9, 2 immatures from Bousfield 1964 stns. 

H5, H8 (2 cc, 3 9 9 deposited in the Zoological 

Institute, Leningrad), H22, H26, H30, H65 (3 oc, 

5 9 9 deposited in the Smithsonian Institution 

(USNM)); Vancouver Island: 1 o from Bousfield 

P7e-stn. P721. 

Diagnosis 

Holotype, male, 3.3 mm: Eye medium; antennae 

1 and 2 moderately setose, antenna 2 peduncular 

segment 4 not anteriorly inflated: coxae, lower 

margins moderately setose; coxae 1 and 2 

shallower than coxae 3-5, coxa 2 intermediate in 

depth between 1 and 3; lower margins of coxae 

1 and 2 straight, parallel with the body mid-line; 

gnathopod 1, segment 5 about equal to segment 

6, posterior margin broad, more than half the 

length of the anterior margin; segment 6, palm 

oblique; gnathopod 2, segment 2 bearing stridula- 

a 

tion ridges; segment 6 with a single long defining 

tooth which extends beyond the palm; palmar ex- 

cavation broadly conical, hinge tooth cylindrical; 

dactyl overlapping the palm somewhat, inner 

margin strongly notched distally, but otherwise 

fairly straight and lacking a medial protuberance; 

coxa 3, lower margin bearing stridulation ridges. 

Size range — male to 3.3 mm. 

Diagnosis of the female allotype, 3.5 mm: 

Gnathopod 1, segment 5 about equal in length to 

segment 6, the posterior lobe about half the length 

of the anterior margin; segment 6 narrow, palm 

convex; gnathopod 2, palm convex; segment 2 and 

coxa 3 lacking stridulation ridges; other features 

similar to the male. 

Size range — female 2.5 to 3.5 mm. 

Distribution 

Taigud Island, Alaska (56°54.5'N, 135°24’W) 

south to East Sooke, Vancouver Island, B.C. 

(48°22'N, 123°43’W). 



Ecology 

A cold water species found on protected coasts 

over sand and gravel at low water level to 21.6 m 

depth. Temperatures recorded in the collections 

of Bousfield, 1964-1980, were 9.8-12.0°C, 

salinities 31.5-32.1°/o0. 

Life history 

Females ovigerous in July and August. 

Etymology 

Gr: oligo = few, chaeta = hairs, referring to the 

paucity of setae on the lower margins of the cox- 

ae. This feature may be size related as generally 

the larger species are also more setose. 

Photis pachydactyla n. sp. 

Figure 29 

Material examined 

Broken Islands, west side of Wouwer Is., Barkley 

Sound, Vancouver Is., B.C. (48°51.6’'N, 

125°21.8'W). Bousfield 1976 stn. B7. Bedrock, 

Phyllospadix, kelp, etc. Under rocks, 

Phyllospadix hoidfast, boulders. 12°C, 32+ °/oo. 

Holotype, o7, NMC-C-1981-939; allotype, 9, 

NMC-C-1981-940; paratypes, 7 oo", 9 9 9, 5im- 

matures, NMC-C-1981-941. 

Additional material 

Alaska — southeastern coast: 1 o, 1 9 from 

Bousfield 1961 stns. A171-2. 

British Columbia — Queen Charlotte Islands: 1 

o’, 4 9 9, 1 immature from Bousfield 1957 stn. 

W12; northern mainland: 8 oo’, 10 9 9 from 

Bousfield 1964 stn. H1; southern mainland and 

Vancouver Island: 9 oo’, 10 9 9, 5 immatures 

from Bousfield 1976 stns. B7, B28; 1 o, 1 9, 3 

Figure 29. Photis pachydactyla n. sp. 0 4.0 mm, 9 4.0 mm, Broken Islands, Barkley Sound, Vancouver Is., B.C. 



immatures from Bousfield 1975 stn. P16b; 1 o, 

4 Q 9, 1 immature from Bousfield 1957 stn. W12 

(deposited in the Zoological Institute, Leningrad), 

2c00,2 9 9 from the collection of W.C. Austin 

(NMC acc. no. 1976-158, deposited in the 

Smithsonian Institution (USNM)); 1 o from the 

collection of C.D. Levings. 

Diagnosis 

Holotype, male, 4.0 mm: Eye small; antennae 1 

and 2 moderately setose, antenna 2 peduncular 

segment 4 not anteriorly inflated; coxae, lower 

margins moderately setose; coxae 1 and 2 as deep 

as coxae 3-5, lower margins angled 45° to the 

body mid-line; gnathopod 1, segment 5 shorter 

than segment 6, posterior margin about half the 

length of the anterior margin; segment 6, palm 

deeply concave; gnathopod 2, segment 2 

anterodistally produced to a pointed lobe bearing 

stridulation ridges; segment 6 with a single long 

defining tooth which extends beyond the palm; 

palmar excavation broadly conical, hinge tooth 

cylindrical; dactyl heavy, not overlapping the 

palm, inner margin sinuous, cusped and finely 

notched; coxa 3, lower margin bearing stridula- 

tion ridges. 

Size range: up to 4.0 mm. 

Allotype, female, 4.0 mm: gnathopod 1, segment 

5 subequal to segment 6, posterior lobe about half 

the length of the anterior margin; segment 6, palm 

convex; gnathopod 2, palm excavate, sinuous; seg- 

ment 2 and coxa 3 lacking stridulation ridges. 

Other features similar to the male. 

Size range: 3.0 to 4.0 mm. 

Distribution 

Puffin Bay, Alaska (56°16'N, 134°48’W) south 

to Edward King Island, Barkley Sound, Van- 

couver Island, B.C. (48°49.08’N, 125°12.05' W). 

Ecology 

Occurs on exposed and semi-protected coasts on 

rocky substrates at low water level to 90 m depth. 
Temperatures recorded in the collections of 

Bousfield, 1961-1976, were 10.5-12°C, salinities 

23-32 °/oo. 

Life history 

Females ovigerous in July and August. 

Remarks 

The male is clearly distinguishable, even when im- 

mature, by the strongly concave palm of the first 

gnathopod which posteriorly hooks downward to 

meet the dactyl. 

oa | 

Etymology 

Gr.: pachy = thick, dactyl = finger; referring to 

the heavier than usual dactyl of the male second 

gnathopod. 

Photis parvidons n. sp. 

Figure 30 

Material examined 

Off Cape Beale, mouth of Trevor Channel, 

Barkley Sound, Vancouver Island, B.C. Bousfield 

1977 stn. B17, 30 May 1977. 36-40 m depth. 

Holotype, o", NMC-C-1981-930; allotype, 9, 

NMC-C-1981-931; paratypes, 26 oro’, 32 9 9, 22 

immatures, NMC-C-1981-932. 

Additional material 

British Columbia — northern mainland: 7 oo, 

14 9 9, 16 immatures from Bousfield 1964 stn. 

H12; southern mainland and Vancouver Island: 

47 oo’, 51 9 9, 47 immatures from Bousfield 

1977 stns. B17, B18, B19a, B19b, ES, P3; 23 oc, 

33 9 9, 60 immatures from Bousfield 1976 stns. 

B16, B20, B28; 96 oo’, 90 9 9, 50 immatures 

from Bousfield 1975 stns. P8 (1300, 8 99, 4 

immatures deposited with the Smithsonian Institu- 

tion (USNM)), P10 (3 oo’, 4 9 9, 1 immature 

deposited in the Zoological Institute, Leningrad), 

P2ia, P21b, P22. 

Washington: 2 oo’, 5 9 9 from Bousfield 1966 

stn. W40. 

Diagnosis 

Male holotype, 4.5 mm: Eye medium; antennae 

1 and 2 moderately setose, antenna 2 peduncular 

segment 4 not anteriorly inflated; coxae, lower 

margins strongly setose; coxae 1 and 2 shallower 

than coxae 3-5, lower margins straight, parallel 

with the body mid-line; gnathopod 1, segment 5 

subequal to segment 6, posterior lobe half the 

length of the anterior margin, segment 6 rather 

narrow, palm concave; gnathopod 2, segment 2 

bearing stridulation ridges; segment 6 with a single 

defining tooth which reaches to the theoretical 

depth of the palm as defined by the anterodistal 

margin of the segment; palmar excavation nar- 

row, hinge tooth pointed; dactyl hardly overlap- 

ping the palm, inner margin bearing a cusp at the 

junction of the unguis and a small protuberance 

centrally; coxa 3, lower margin bearing stridula- 

tion ridges. 

Size range: male to 5.0 mm. 
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Allotype, female, 6.0 mm: Gnathopod 1, segment 

5 somewhat shorter than segment 6, posterior lobe 

about half the length of the anterior margin; seg- 

ment 6, palm concave; gnathopod 2, palm con- 

cave, segment 2 and coxa 3 lacking stridulation 

ridges, other features similar to the male. 

Size range: female 3.5 to 6.0 mm. 

Distribution 

Northern British Columbia (Stephens Is. 

(54°11'N, 130°48’W) south to Mukkaw Bay, 

Washington (48°19'N, 124°40’W). 

Ecology 

Occurs on exposed and semi-protected coasts 

mainly on sandy sediments at low water level to 
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Figure 30. Photis parvidons n. sp. 0 4.3 mm, 9 4.0 mm, Cape Beale, Barkley Sound, Vancouver Is., B.C. 
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54 m depth. Temperatures recorded by Bousfield, 

1964-1977, were 8-12.3°C, salinities 30.4-33 

9/00. 

Life history 

Females ovigerous from May to November. 

Remarks 

This species is similar to Photis brevipes but dif- 

fers in the following respects: in the male, 

gnathopod 1 is slenderer and segment 5 is more 

narrowly lobed; gnathopod 2 is also slenderer, the 

palmar incision is narrower and the hinge tooth 

is pointed, rather than square; the dactyl tooth is 

also smaller; in the female, the palm of gnathopod 

1 is concave, rather than oblique and in 



gnathopod 2 is more strongly excavate. The males 

of this species can be differentiated from im- 

mature P. brevipes only on the basis of size. In 

younger females of this species the palms of 

gnathopods 1 and 2 are less excavate and thus are 

indistinguishable from females of P. brevipes. 

Evidently, these species are close relatives. 

Etymology 

L.: parvi = small, dons = tooth; referring to the 

small medial tooth on the dactyl of the male 

gnathopod 2. 

Photis cf. spasskii Gurjanova 

Figure 31 

Photis spasskii Gurjanova, 1951, pp. 848-849, 

fig. 594. 

Material examined 

Alaska — Bering Sea: 1 0”, 1 9 from P. Slattery 

collection northeast of St. Lawrence Is., 10 July 

1980; southeastern coast: 218 oro", 152 9 9, 13 

immatures from Bousfield 1961 stns. A8, A30, 

A32, A33 (representative specimens deposited in 

the Smithsonian Institution and Leningrad 

Museum), A83. 

British Columbia — Queen Charlotte Islands: 2 

oro’, 9 9 9, 13 immatures from Bousfield 1957 

stn. H3; northern mainland: 1 0, 2 9 9, 1 im- 

mature from Bousfield 1964 stn. H13. 
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Figure 31. Photis cf. spasskii Gurjanova 0 3.0 mm, 9 3.0 mm, Masset Sound, Queen Charlotte Is., B.C. 



Diagnosis 

Male: eye medium; antennae 1 and 2 moderately 

setose; antenna 2 peduncular segment 4 not 

anteriorly inflated; coxae, lower margins weakly 

setose; coxae | and 2 hardly shallower than coxae 

3-5, with coxa 2 intermediate in depth between 

coxae | and 3; lower margin of coxa 1 rounded, 

coxa 2 straight; gnathopod 1, segment 5 shorter 

than segment 6, posterior lobe narrow, less than 

half the length of the anterior margin; segment 6 

fairly broad, palm concave; gnathopod 2, segment 

2 lacking stridulation ridges; segment 6 with a 

single narrow defining tooth which reaches the 

depth of the palm; palmar excavation rounded; 

two palmar hinge teeth, each shallow and square; 

dactyl evenly convex and not overlapping the 

palm; inner margin of the dactyl bearing a cusp 

at the junction of the unguis, but lacking a pro- 

tuberance. Coxa 3, lower margin lacking stridula- 

tion ridges. 

Female: gnathopod 1, segment 5 shorter than seg- 

ment 6, posterior lobe narrow, less than half the 

length of the anterior margin; segment 6, palm 

convex; gnathopod 2, palm convex; other features 

similar to the male. 

Size range: male to 4.5 mm, female 3.0 to 4.0 mm. 

Distribution 

Northeast of St. Lawrence Island, Bering Sea 

(64°N, 169°W) south to Lelu Island, B.C. 

(54°12'N, 130°18’W). Also recorded in the 

U.S.S.R. off the east coast of Kamchatka (55°N, 

163°E). 

Ecology 

An Arctic species occurring on exposed and semi- 

protected coasts at low water level to 21 m depth. 

Temperatures recorded by Bousfield, 1957 and 

1961, were 6.3 to 12.0°C, salinities 14.3 to 29.9 

9/00. 

Life history 

Females ovigerous from June to August. 

Remarks 

The specimens studied herein differ in the follow- 

ing respects from the type description of Gur- 

janova (1951): gnathopod 1 of the female bears 

a small obturator spine and the dactyl is lightly 

cusped; gnathopod 2 of the female is convex rather 

than concave as in Gurjanova’s specimens; in the 

male, segment 5 of gnathopod 1 is not as narrow- 

ly lobed and the palm is concave, rather than con- 
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vex; peraeopod 6 is shorter than 7 and in both 

peraeopods segment 6 is longer than segment 5, 

rather than equivalent. The form of the second 

gnathopod is similar in both east and west Pacific 

males, and since the characteristics of this append- 

age are so heavily relied upon in species diagnosis 

for this genus, the author hesitates to elevate the 

North American material to specific status. In ad- 

dition, there may be some question of confusion 

in the labelling of gnathopods in Gurjanova’s fig. 

594. Reversal of labelling of the female gnathopod 

2 with the male gnathopod 1 would make these 

appendages virtually identical to the material at 

hand. 

Genus Chevalia Walker 

Chevalia Walker, 1904, pp. 288-290, pl. 7, 

fig. 50, pl. 8, fig. 50; J.L. Barnard, 1973, p. 16. 

Neophotis Stout, 1913, p. 653. 

Type species 

Chevalia aviculae Walker, 1904. 

Additional species 

This is the only species known for this genus. 

Chevalia mexicana Pearse and Neophotis inae- 

qualis Stout were synonymized with C. aviculae 

by J.L. Barnard (1962). 

Diagnosis 

Body strongly laterally compressed, vermiform. 

Body plates 1-3 acutely produced posterodistal- 

ly. Peraeon 6-7 and pleon segments greatly en- 

larged. Head lobe rounded, antennal sinus 

shallow. Eye medium, elliptical. Antenna 1 pedun- 

cular segment 3 nearly as long as segment 1; ac- 

cessory flagellum reduced; flagellum 2 somewhat 

shorter than flagellum 1. Upper lip, epistome pro- 

duced but not acutely. Mandibular palp segment 

3 slender, not clavate; molar with 4 raker spines. 

Maxilla 1, inner plate setose. Maxilla 2 bearing 

facial setae. Coxae not contiguous, smaller than 

the body plates, shallowing posteriorly, not setose. 

Coxa 1 produced forward; coxa 3 lacking stridula- 

tion ridges. Gnathopod 1, segment 5 longer than 

segment 6, not posteriorly lobed; palm indistinct, 

dactyl much longer than the palm. Gnathopod 2, 

segment 2 lacking stridulation ridges; segment 5 

shorter than segment 6 and produced into a nar- 

row posterior lobe; segment 6 not sexually dimor- 

phic. Peraeopods 3 and 4, segment 4 inflated, 
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Figure 32. Chevalia aviculae Walker 9 3.8 mm, Bauke Is., Barkley Sound, Vancouver, Is., B.C. 

twice as long as, but not overhanging segment 5. 

Peraeopods 5-7 very small; dactyl bearing an ac- 

cessory tooth. Peraeopod 5, segment 2 not 

posterodistally notched. Peraeopods 6 and 7 pro- 

gressively larger than peraeopod 5; segment 2, 

hind margin not setose; segment 5 lacking comb 

spines. Pleopods normal. Epimera not 

posterodistally notched, lacking a lateral ridge; 

pleon segments each bearing a pair of setae dor- 

sally. Urosome dorsally smooth, segments 1 and 

2 fused. Uropod 1 peduncle bearing a posteroven- 

tral spinous process; uropods 1 and 2, inner rami 

not terminally spinose. Uropod 3 short; rami ex- 

tending equally. Telson bearing a pair of small 

apical cusps and a number of setae. Brood plates 

narrow, linear; setae not hook-tipped. Small size 

(3.8 to 5.0 mm). 
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Distribution 

Circumtropical, having been collected in the In- 

dian Ocean, South Africa, Caribbean Sea and 

eastern Pacific Ocean. This new record from 

Barkley Sound, B.C. sets the northernmost limit 

of the genus. 

Chevalia aviculae Walker 

Figure 32 

Chevalia aviculae Walker, 1904, pp. 288-290, 

pl. 7, fig. 50, pl. 8, fig. 50; Walker, 1909, p. 341; 

K.H. Barnard, 1916, p. 252; Shoemaker, 1921, 

p. 101; K.H. Barnard, 1937, p. 169, fig. 15; 

Shoemaker, 1941, p. 87; 1942, p. 39; J.L. 

Barnard, 1962, pp. 17-20, fig. 5; 1964, p. 236. 



Chevalia mexicana Pearse, 1912, pp. 374-376, 

fig. 5 

Neophotis inaequalis Stout, 1913, pp. 653-654. 

Material examined 

British Columbia — Vancouver Island; 1 Q in 

B.C. Provincial Museum collection, BCPM 

973-166-34N, southeastern corner of Bauke 

Island, Barkley Sound (48.5°N, 125.0°W), 10 July 

1973. Scuba collection at 10 m depth or less, over 

rocky, shelly bottom; algae, high salinity, semi- 

exposed. 

Diagnosis 

Female: accessory flagellum 2-segmented; coxae 

small, discontiguous, coxa 5 smaller than coxa 4; 

gnathopod 2, segment 5 anterodistally bulging; 

segment 6, palm bearing a low protuberance and 
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defining tooth; dactyl shorter than the palm; 

peraeopods 5-7, segments 2 and 4 inflated. 

Size range: 3.8 to 5.0 mm (both sexes). 

Distribution 

Circumtropical — Indian Ocean, South Africa, 

Caribbean Sea, eastern Pacific Ocean (48.5°N, 

125.0°W south to 32.5°N, 117.5°W). 

Ecology 

A tropical to warm temperature species occurring 

amongst algae and amongst kelp holdfasts, rare- 

ly deeper than 10 m depth. 

Remarks 

The collection locality of this specimen marks the 

northernmost limit of distribution of this species. 

Barnard (1973) states that the species has no close 

relative. 



Discussion and Conclusions 

Biogeography 

Table 1 summarizes the geographic distribution of 

the Isaeidae occurring in the northeastern Pacific 

from Alaska to Pt. Conception, California. 

Greatest diversity is in central and southern British 

Columbia (61% of the total). One is tempted to 

correlate these high numbers with greater intensi- 

ty of sampling in B.C. However, despite the very 

limited collections from Alaska, nearly as many 

species (58%) were identified. Calculation of the 

percentage of species in common with each 

neighbouring district shows that the Isaeidae of 

the Bering Sea are distinctive, comprising 6 

circum-Arctic and pan-Pacific species and 6 

endemic species. By comparison, from southern 

Alaska to Washington, the family comprises main- 

ly endemic and southern species reaching their 

northerly limits here. Oregon and northern 

California Isaeidae are apparently more 

regionalized but this may be due to insufficient 

sampling as most species present occur in disjunct 

groups farther north. 

Amongst the genera, it is evident from Table 

1 that Gammaropsis is a southern genus 

penetrating north only to southern Alaska. 

Paraeurystheus, Podoceropsis, Photis, Pro- 

tomedeia and Cheirimedeia are broadly ranging 

northern genera. None is endemic to the American 

coast and only Paraeurystheus and Cheirimedeia 

are restricted to the Pacific. Chevalia is more com- 

monly a tropical genus and this new record in 

British Columbia extends its eastern Pacific range 

far north. The ranges of the regional species can 

be summarized as follows: 

1. Pan-Arctic, comprising three species of 

Protomedeia: P. fasciata, P. grandimana and 

P. stephenseni. 

2. Pan-Pacific, further subdivisible into 

a) sub-Arctic species Paraeurystheus tzvetkovae, 

Paraeurystheus dentatus, Photis fischmanni 

and Photis cf. spasskii 

b) boreal species Podoceropsis barnardi and 

Cheirimedeia macrocarpa americana 

3. American-endemic, further subdivisible into 

a) sub-Arctic species Paraeurystheus tzvetkovae, 

Paraeurystheus dentatus, Podoceropsis 

amchitkensis, | Podoceropsis _ setosa, 

Podoceropsis chionoecetophila, Cheirimedeia 

macrodactyla and Cheirimedeia similicarpa 
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b) northern boreal, species, comprising the 

majority of the regional species, Gammarop- 

sis shoemakeri, Gammaropsis ellisi, Gam- 

maropsis spinosa, Gammaropsis thompsoni, 

Podoceropsis angustimana, Photis bifurcata, 

Photis brevipes, Photis lacia, Photis maciner- 

neyi, Photis oligochaeta, Photis pachydac- 

tyla, Photis parvidons, Cheirimedeia zotea 

and Protomedeia prudens 

c) southern boreal species, Photis conchicola 

and Protomedeia articulata. 

d) the mainly tropical species Chevalia aviculae. 

Distributional Ecology and Notes on Behaviour 

Table 2 indicates that the regional Isaeidae are 

relatively marrowly stenotopic, ranging 

bathymetrically from the low intertidal to con- 

siderable subtidal depths, but otherwise generally 

limited to surf-exposed situations in moderate to 

high salinities. Since the Isaeidae are not restricted 

to the photic zone, substrata for tube construc- 

tion must be varied. In Podoceropsis, at least, the 

commensal habit has developed. Southern species 

trend to greater eurytopicity and occur more fre- 

quently in wave-protected and lower salinity 

habitats. Southern species of Gammaropsis also 

trend towards a shallower depth range. 

Very little is known of the living and feeding 

behaviour of isaeids. Although the group members 

are primarily tube-dwellers, the elongated glan- 

dular dactyls of Protomedeia and Cheirimedeia in- 

dicate a specialized tube construction function. 

None of the regional Isaeidae possesses the broad- 

ly expanded glandular segment 2 of peraeopods 

3 and 4 that occurs in the more advanced tube 

spinners Ampithoidae and Corophiidae. Several 

morphological characters seem functional in 

reducing the exposure of the body from the tube. 

The hook-like third uropod of Photis, the toothed 

peraeopod 5-7 dactyls of Chevalia and Photis and 

the dorsal cuspation in Paraeurystheus and Gam- 

maropsis would serve in grasping the tube and 

allowing quick withdrawals into it. The shallow- 

ing of the coxae and flattening of Protomedeia, 

Cheirimedeia and Chevalia well adapt the body 

to a cylindrical tube. The possession of stridula- 

tion ridges by Photis would serve in communica- 



tion and sexual attraction. The long and densely 

setose antennae of Gammaropsis, Podoceropsis 

and Photis would extend the range for collection 

of sensory information while the lengthened ocular 

lobes would increase the ability to see from the 

tube aperture by a slight margin. The opposite 

strategy, highly developed in the Corophliidae, is 

visible in Protomedeia and Cheirimedeia where the 

second antennae shorten and thicken for food 

gathering. Barnard (1973) and Myers (1980) see 

the differing head and antennal developments of 

the Gammaropsis and Protomedeia groups as be- 

ing of basic significance to the dichotomous evolu- 

tion of the Corophioidea. 

Taxonomic Considerations 

The phyletic positions of regional genera of the 

Isaeidae are examined in Table 3 and Fig. 33 based 

on the plesio-apomorphic states of characters 

judged to be of generic significance. Many of the 

character diagnoses were based on the analyses of 

Barnard (1973), Bousfield (1977, 1979b) and 

Myers (1981). Thus the ancestral, or plesiomor- 

phic amphipod would bear an unmodified head 

without extended ocular lobes, shallow antennal 

sinus, two pairs of similar, slender antennae, short 

peduncular segment 3 on antenna 1, multi- 

segmented accessory flagellum, smooth, unflat- 

tened body with large coxae, large, reniform eye, 

basic mouthparts with fully developed, fully setose 

and spinose plates and palps, gnathopods strong- 

ly subchelate with an elongate, shallow carpal 

lobe, simple peraeopods possessing a peduncular 

spinous process on uropod 1, and equally sized 

setose and spinose rami of uropod 3. Other 

features, such as the structure of peraeopods 3 and 

4 and the brood plates were derived by comparison 

with more apomorphic corophioidean descendants 

and more plesiomorphic gammaroidean precur- 

sors. For instance, the shortened fifth segment of 

peraeopods 3 and 4 occurs in the more apomor- 

phic Ischyroceridae and Corophiidae and also in 

the apomorphic Ampeliscoidea and Phox- 

ocephaloidea but not in the primitive ancestral 

Dexaminoidea and Gammaroidea and therefore 

can be termed apomorphic. Similarly, hooking of 

the brood setae occurs in the more apomorphic 

Ampithoidae but not in the more plesiomorphic 

Gammaroidea. However a broad knowledge of a 

character range is necessary to avoid the pitfalls 

of convergence. Some characters, as well, may be 

phyletically consistent in the majority but suddenly 

reverse to the assumed primitive form in otherwise 

highly apomorphic species (viz. brood plate 

variability, Bousfield (1979b, 1982b). Because the 

fossil record of the Amphipoda is scant, there is 

a speculative element in the determination of ab- 

solute apomorphy and it was therefore felt inad- 
visable to attempt a character-state analysis below 

the generic level. The values presented in Table 3 

are therefore subject to alteration through addi- 

tion of new characters, differential weighting of 

the characters, altered character-state assumptions 

and additional taxa from elsewhere. Large dif- 

ferences in value, as occur between Paraeurystheus 

— Gammaropsis and Podoceropsis — Pro- 

tomedeia — Cheirimedeia — Chevalia — Photis 

are probably significant. 

Cluster analysis, utilizing the characters in Table 

3, produces a graphic indication of phenetic and 

semi-phylogenetic relationships of regional genera 

of the Isaeidae in Fig. 33 Paraeurystheus and 

Gammaropsis are the most primitive of the 

regional genera and are the basis for differentia- 
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Figure 33. Phenogram produced by cluster analysis of regional Isaeidae. Percentage apomorphy was computed from 47 generic 

level characters described in Table 3. 



tion of the considerably more apomorphic 

Podoceropsis. Protomedeia and the close relative 

Cheirimedeia lie distinct from the Gammaropsis 

group. Chevalia links at a 50% similarity level to 

the Protomedeia-Cheirimedeia group. Although 

computed to be hardly more apomorphic, 

weighting of such unique characters as the fused 

urosomites, vermiform body shape, small, discon- 

tiguous coxae and reduced hind peraeopods would 

better illustrate the distinctiveness of Chevalia. 

Photis is the most apomorphic of the regional 

genera and links last to the group as a whole. Bar- 

Geographic 

Distribution Species 
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Key: 
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6. Southern California 

7. Atlantic 

Paraeurystheus anamae (Type species) 

Gammaropsis maculata (Type species) 

nard (1973) postulates, on the basis of head struc- 

ture, that Photis was derived from the Gammarop- 

sis line. 

The results of cluster analysis of the regional, 

type and some neighbouring species for the Gam- 

maropsis group, Protomedeia group and Photis 

are illustrated in Figs. 34, 35 and 36, respectively. 

The figures are not comparable because only 

species-specific characters appropriate to each 

group were selected. This selectivity optimizes the 

differences between species but the significance of 

these differences must be subjectively evaluated. 
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Figure 34. Phenogram produced by cluster analysis of regional species of Paraeurystheus, Gammaropsis and Podoceropsis using 

37 species and generic level characters. Neighbouring species from the U.S.S.R. and southern California, and Atlantic type species 

are added fer.comparison. 



Fig. 34 illustrates that the shifting of 

Paraeurystheus gurvitzi to the genus Gammarop- 

sis and of Gammaropsis dentata to Paraeurystheus 

is justified. This move had been suggested, but not 

executed, by Tzvetkova (1977), in formulating the 

genus Paraeurystheus. Within the genus Gam- 

maropsis, two groups are evident which bear 

geographic distinction as well. The more 

plesiomorphic group (Table 3) bears closer 

resemblance te Paraeurystheus and occurs in 

northern waters of B.C. and Alaska while the 

more apomorphic group bears closer resemblance 

to Podoceropsis and ranges from lower B.C. south 

to Baja California. Morphologically, the northern 

group is distinguished by a larger, reniform eye, 

non-reduced segment 5 of peraeopods 3 and 4, and 

cusping of the epimera and urosome, features 

which occur also in Paraeurystheus. Taxonomic 

subdivision of Gammaropsis is therefore war- 

ranted. Barnard (1973) added considerable con- 

fusion to the taxonomy of the genus by including 

Audulla, Bonnierella, Kermystheus, Megam- 

Dhopus, Podoceropsis and Pseudeurystheus as 

subgenera, by reason that no single character con- 

sistently distinguished the groups. Figs. 33 and 34 

show that at least between Paraeurystheus and 

Geographic 
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56 Cheirimedeia zotea (Type species) 

2, 4 Cheirimedeia similicarpa 

4,5 Cheirimedeia macrocarpa americana 

Z Cheirimedeia macrodactyla 

Paes | Protomedeia stephenseni 

1, 3, 4, 7 Protomedeia grandimana 

5.56 Protomedeia articulata 
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Key: 
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Podoceropsis, regional distinctions are clearly 

definable. 

The phenogram produced by cluster analysis of 

regional species of Protomedeia and Cheirimedeia 

is shown in Fig. 35. The generic subdivision is clear 

but not further subgrouping seems incipient. As 

could be expected, the more plesiomorphic and 

broadly distributed Protomedeia is also mor- 

phologically more diverse. 

Cluster analysis of regional species of Photis 

(Fig. 36) distinguishes four groups which break on 

the basis of morphology of the gnathopods. Since 

these characters are highly variable and in part 

sexually-related, they probably are of lesser 

significance in justifying taxonomic recognition of 

the groups. 

Barnard (1973) and Myers (1981) speculate that 

Gammaropsis and Protomedeia are the basic 

stocks for dichotomous evolution in the Cor- 

ophioidea, with Gammaropsis leading to the bulk 

of the Isaeidae, Neomegamphopidae, Am- 

pithoidae and Ischyroceridae, and Protomedeia 

leading to the Aoridae and Corophiidae. Gam- 

maropsis is a predominantly tropical genus while 

Protomedeia is predominantly boreal (Barnard, 

1973). Regionally, Paraeurystheus was probably 
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Figure 35. Phenogram produced by cluster analysis of regional species of Protomedeia and Cheirimedeia using 30 species and 

generic level characters. 



Geographic 

Distribution Species 

4,5 Photis macinerneyi 

ie, 3 Photis cf. spasskii 

i ae’ Photis fischmanni 

4,5 Photis parvidons 

7 Photis reinhardi (Type species) 

a, 4 Photis oligochaeta 

m5, 6 Photis lacia 

3, 6 Photis conchicola 

3, 4, 5, 6 Photis brevipes 

Tt, 6 Photis bifurcata 

3, 4 Photis pachydactyla 

Key: 
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Figure 36. Phenogram produced by cluster analysis of regional species of Photis using 24 species level characters. The Atlantic 

type species is added: for comparison. 

an early derivative of a proto-Gammaropsis, while 

Podoceropsis and Photis were derived separate- 

ly. Barnard (1973) places Chevalia on the Pro- 

tomedeia line but notes that there are no close 

relatives. Myers (1981), however, links this genus 

67 

to the Gammaropsis line. Fig. 33 supports Bar- 

nard’s (1973) hypothesis. The broad northern 

range of Protomedeia suggests an Arctic dispers- 

al with subsequent derivation of Cheirimedeia in 

the North Pacific. 
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