




A Revision of 
Parhyalella Kunkel 

(Crustacea: Amphipoda: 
Gammaridea) 



A 
io] 

This paper is dedicated to Willard D. Hartman, who retired in 1992 

after serving nearly 40 years as a professor in the Department of Biology, 

Yale University, and as curator of invertebrate zoology at 

the Yale Peabody Museum of Natural History, where he was director 

from 1987 to 1990, and where he is presently curator emeritus. 

Both his tireless dedication to the Museum’s collections 

and the quality of his research have been an inspiration 

to us and many other scientists. 



Bulletin’ 
OF THE | 

PEABODY MUSEUM OF NATURAL HISTORY 

YALE UNIVERSITY 

24 SEPTEMBER 2001 

NEw HAVEN, CONNECTICUT 

A Revision of 
Parhyalella Kunkel 

(Crustacea: Amphipoda: 
Gammaridea) 

Eric A. Lazo-Wasem 

Division of Invertebrate Zoology 
Peabody Museum of Natural History 

Yale University 

New Haven, Connecticut, U.S.A. 06520 

Michael F. Gable 

Department of Biology 
Eastern Connecticut State University 

Willimantic, Connecticut, U.S.A. 06226 

Curatorial Affiliate 
Division of Invertebrate Zoology 

Peabody Museum of Natural History 
Yale University 



BULLETIN OF THE PEABODY MUSEUM OF NATURAL HISTORY 

Curatorial Editor-in-Chief 
Jacques Gauthier 

Executive Editor 

Lawrence F. Gall 

Publications Editor 

Rosemary Volpe 

Publications Assistant 

Joyce Gherlone 

The Bulletin of the Peabody Museum of Natural History, Yale University, publishes in- 

dependent monographs in the natural sciences based on research in the collections of 

the Yale Peabody Museum. Volumes are numbered consecutively and appear at irreg- 

ular intervals. 

The Bulletin incorporates the Bulletin of the Bingham Oceanographic Collections, 

which ceased independent publication after Volume 19, Article 2 (1967). The series is 

now out of print. 

For submission guidelines and information 

on ordering Yale Peabody Museum publications, 

see our website or contact: 

Publications Office 

Peabody Museum of Natural History 
Yale University 

170 Whitney Avenue 

P.O. Box 208118 

New Haven, CT 06520-8118 U.S.A. 

Phone: (203) 432-3786 

Fax: (203) 432-9816 

E-mail: peabody.publications@yale.edu 

URL: http://www.peabody.yale.edu/publications/ 

ON THE Cover: Parahyalella kunkeli, new species, from Taiwan, named for Yale graduate B. W. 

Kunkel; YPM 8236, male paratype (above), and YPM 8237, female paratype (below). Copyright 

© 2001 Peabody Museum of Natural History, Yale University. All rights reserved. Photograph by 

William K. Sacco. 

FRONTISPIECE: Copyright © 2001 Peabody Museum of Natural History, Yale University. All rights 

reserved. Photograph by William K. Sacco. 

Copyright © 2001 Peabody Museum of Natural History, Yale University. All rights reserved. No part 

of this book, except brief quotations by reviewers, may be used or reproduced in any form or media, 

electronic or mechanical (including photocopying, recording, or by any information storage and 

retrieval system), without the written permission of the Peabody Museum of Natural History, Yale 

University, New Haven, Connecticut, U.S.A. 

ISBN 0-912532-58-0 

ISSN 0079-032X 

Printed in the U.S.A. 

©) This paper meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper). 



CONTENTS 

v1 Figures and Tables 

vul Abstracts 

vit Keywords 

1x Acknowledgments 

3. Introduction 

5 ONE* Systematic Account of Parhyalella Kunkel 1910 

5 Description of Genus 

5 Species Descriptions 

43 Remarks on Species of Parhyalella 

49 key to the Species of Parhyalella 

51 Two Systematic Account of Exhyalella 

51 Description of Genus 

51 Species Descriptions 

65 Remarks on Exhyalella 

65 Key to the Species of Exhyalella 

67 THREE * Systematic Account of Marinohyalella 

67. Description of Genus 
67. Species Description 

73 FOUR * Remarks on the Hyalidae 

5 Placement of Insula 

5 Ecological and Distributional Notes 

on Parhyalella, Exhyalella and Marinohyalella 

77. key to the Genera of Hyalidae 

79 References 



FIGURES AND TABLES 

Parhyalella batesoni Kunkel. YPM 8188, male holotype. 
Various appendages. 

6 FIGURE 1. _ 

8  Ficure2.  Parhyalella batesoni Kunkel. YPM 8188, male holotype. 
Pereopods. 

10 ~=FiGure3. — Parhyalella whelpleyi (Shoemaker). YPM 9398, male. 
AMNH 6831, male paratype. 

us Figure 4. Parhyalella whelpleyi (Shoemaker). YPM 9361, female. 
AMNH 6831, female paratype. 

12 Figures.  Parhyalella pietschmanni Shellenberg. NHMW 17926, 
male paralectotype. USNM 1000145, male. 

Parhyalella pietschmanni Shellenberg. NHMW 17926, 
female paralectotype. USNM 1000150, female. 

Parhyalella congoensis Ruffo. MBC 39376, MBC 39373, male holotype. 

8. Parhyalella congoensis Ruffo. MBC 35636-35659, female allotype. 

16 Ficgureg.  Parhyalella barnardi Lazo-Wasem and Gable, new species. 
USNM 1000153, male holotype. USNM 1000154, female allotype. 

18 =FiGure10. Parhyalella barnardi Lazo-Wasem and Gable, new species. 
USNM 1000153, male holotype. USNM 1000155, male paratype. 

20 Figureu. Parhyalella barnardi Lazo-Wasem and Gable, new species. 
USNM 1000153, male holotype. Various appendages. 

SD 13. FIGURE 

14 FIGURE 

15 FIGURE 

21. Figure 12. Parhyalella barnardi Lazo-Wasem and Gable, new species. 
USNM 1000153, male holotype. Pereopods. 

22. Ficure 13. Parhyalella barnardi Lazo-Wasem and Gable, new species. 
USNM 1000154, female allotype. 

24 Figure 14. Parhyalella kunkeli Lazo-Wasem and Gable, new species. 

YPM 8235, male holotype. Full body and various appendages 

26 =Ficgure15. Parhyalella kunkeli Lazo-Wasem and Gable, new Spas 
YPM 8235, male holotype. Mouth parts. 

27. Figure 16. Parhyalella kunkeli Lazo-Wasem and Gable, new species. 
YPM 8235, male holotype. Gnathopods and uropod 3. 

29 Ficure17. Parhyalella kunkeli Lazo-Wasem and Gable, new species. 
YPM 8239, female allotype. 

30 = Figure 18. Parhyalella nisbetae Lazo-Wasem and Gable, new species. 
YPM 9392, male holotype. YPM 9393, female allotype. 

32. ~=Fricureig. Parhyalella nisbetae Lazo-Wasem and Gable, new species. 

YPM 9392, male holotype. 

33. Figure 20. Parhyalella nisbetae Lazo-Wasem and Gable, new species. 

YPM 9390, male paratype. YPM 9392, male holotype. 

34. Figure 21. Parhyalella nisbetae Lazo-Wasem and Gable, new species. 

YPM 9392, male holotype. 

35. -Ficure 22. Parhyalella nisbetae Lazo-Wasem and Gable, new species. 
YPM 9393, female allotype. 

36 = FiGure 23. Parhyalella ruffoi Lazo-Wasem and Gable, new species. 
USNM 1000158, male holotype. USNM 1000159, female allotype. 



A REVISION OF PARHYALELLA KUNKEL (CRUSTACEA: AMPHIPODA: GAMMARIDEA) 

FIGURE 24. 

FIGURE 25. 

FIGURE 26. 

FIGURE 27. 

FIGURE 28. 

FIGURE 29. 

FIGURE 30. 

FIGURE 31. 

FIGURE 32. 

FIGURE 33. 

FIGURE 34. 

FIGURE 35. 

FIGURE 36. 

FIGURE 37. 

FIGURE 38. 

FIGURE 39. 

FIGURE 40. 

FIGURE 41. 

FIGURE 42. 

FIGURE 43. 

FIGURE 44. 

FIGURE 45. 

FIGURE 46. 

TABLE 1. 

TABLE 2. 

Parhyalella ruffoi Lazo-Wasem and Gable, new species. 
USNM 1000158, male holotype. 

Parhyalella ruffor Lazo-Wasem and Gable, new species. 
USNM 1000158, male holotype. USNM 1000160, male paratype. 

Parhyalella ruffo1 Lazo-Wasem and Gable, new species. 
USNM 1000158, male holotype. 

Parhyalella ruffor Lazo-Wasem and Gable, new species. 
USNM 1000159, female allotype. 

Parhyalella steelei Lazo-Wasem and Gable, new species. 
YPM 9381, male holotype. YPM 9382, female allotype. 

Parhyalella steele: Lazo-Wasem and Gable, new species. 
YPM 9381, male holotype. 

Parhyalella steelet Lazo-Wasem and Gable, new species. 
YPM 9381, male holotype. YPM 9382, female allotype. 

Parhyalella steelei Lazo-Wasem and Gable, new species. 
YPM 9381, male holotype. 

Exhyalella natalensis Stebbing. SAM A4574, male lectotype, 
female parallolectotype. Body, anterior, and uropods. 

Exhyalella natalensis Stebbing. SAM A4574, male lectotype. 

Exhyalella natalensis Stebbing. SAM A4574, male lectotype, 
female parallolectotype. Gnathopods. 

Exhyalella natalensis Stebbing. SAM A4574, male lectotype. 

Exhyalella indica K. H. Barnard. ZSIC 1728/1, male lectotype. ZSIC 
1728/1, male paralectotype. Body, anterior, and various appendages. 

Exhyalella indica kK. H. Barnard. ZSIC 1728/1, male lectotype. 
Various appendages. 

Exhyalella hartmani Lazo-Wasem and Gable, new species. 
YPM 9280, male holotype. Full body and various appendages. 

Exhyalella hartmani Lazo-Wasem and Gable, new species. 
YPM 9280, male holotype. Mouthparts. 

Exhyalella hartmani Lazo-Wasem and Gable, new species. 
YPM 9280, male holotype. Gnathopods. 

Exhyalella hartmani Lazo-Wasem and Gable, new species. 
YPM 9284, female allotype. 

Marinohyalella richardi (Chevreux). MOM 37 0992, male paratype, 
female paratype. 

Marinohyalella richardi (Chevreux). MOM 37 0992, male paratype. 
Mouthparts. 

Marinohyalella richardi (Chevreux). MOM 37 0992, male paratype. 
Gnathopods and uropods. 

Marinohyalella richardi (Chevreux). MOM 37 0992, male paratype. 
Pereopods. 

Vil 

Geographic distribution of Parhyalella, Exhyalella and Marinohyalella. 

Key diagnostic characters distinguishing species of Parhyalella. 

Key characters distinguishing Parhyalella, Exhyalella and Marinohyalella. 



ABSTRACT 

The genus Parhyalella Kunkel, sensu lato, is revised, based on a review of type material for 

all previously described species, and on new material. Parhyalella, sensu stricto, is limited 

to four previously described species, P. batesoni Kunkel 1910, P. whelpleyi Shoemaker 

1933, P. pietschmanni Schellenberg 1938, and P. congoensis Ruffo 1953; and to the new 

species P. barnardi, P. kunkeli, P. nisbetae, P. ruffoi and P. steelei. The genus Exhyalella Steb- 

bing is re-established as a valid taxon that includes E. natalensis Stebbing 1917, E. indica 

K. H. Barnard 1935, and Exhyalella hartmani, new species. Marinohyalella, new genus, is a 

monotypic genus erected for M. richardi (Chevreux 1902). The systematic position of the 

three genera within the traditional concept of the Hyalidae is discussed. Keys to marine 

hyalid genera of the world and to species within Parhyalella and Exhyalella are provided. 

Lectotypes for P. pietschmanni, E. natalensis and E. indica are also designated. 

RESUMEN 

Se hace una revision del género Parhyalella, sensu lato con base en el estudio de material 

tipo de todas las especies previamente descritas y de material recientemente recolectado. 

El género Parhyalella, sensu stricto queda restringido para cuatro especies anteriormente 

descritas P. batesoni Kunkel 1910, P. whelpleyi Shoemaker 1933, P. pietschmanni Schel- 

lenberg 1938, y P. congoensis Ruffo 1953, y para cinco especies nuevas, P. barnardi, P. 

kunkeli, P. nisbetae, P. ruffoi y P. steelei. Se reestablece, como un taxon valido el género Ex- 

hyalella Stebbing que incluye E. natalensis Stebbing 1917, E. indica K. H. Barnard 1935, y 

Exhyalella hartmani, especie nueva. El género Marinohyalella, género nuevo, constituye 

un género monotipico que se ha establecido para M. richardi (Chevreux 1902). Se discute 

la posicién sistematica de los tres géneros dentro del concepto tradicional de la familia 

Hyalidae. Se presentan claves para los géneros marinos de Hyalidae en el mundo y para 

las especies de los géneros Parhyalella y Exhyalella. Ademas se designaron lectotipos para 

las especies P. pietschmanni, E. natalensis y E. indica. 

KEYWORDS 

New species, new genus, talitroidean phylogeny, Insula, taxonomic keys, ecology, distrib- 

ution, Parhyalella, Exhyalella, Marinohyalella, status amendments, Hyalidae. 
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A REVISION OF PARHYALELLA KUNKEL (CRUSTACEA: AMPHIPODA: GAMMARIDEA) 

Introduction 

The genus Parhyalella Kunkel 1910 was erected for P. batesoni Kunkel, a species repre- 

sented by a single male specimen collected by A. E. Verrill in Bermuda (Lazo-Wasem and 

Gable 1987). Since Kunkel’s monograph (1910) , six other species have been assigned to 

the genus either through transfer or original descriptions. These are P. richardi 
(Chevreux) 1902, P. natalensis (Stebbing) 1917, P. whelpleyi (Shoemaker) 1933, P. indica 

(K. H. Barnard) 1935, P. pietschmanni Schellenberg 1938 and P. congoensis Ruffo 1953. 

Only three of these species, P. pietschmanni Schellenberg (Barnard 1970), P. batesoni 

(Lazo-Wasem and Gable 1987) and P. richardi (Krapp-Schickel 1993), have received any 

review beyond their original descriptions. 

The generic diagnosis of Parhyalella is based principally on the lack of a palp on 

maxilla 1. We examined the single specimen of P. batesoni deposited in Yale University’s 

Peabody Museum of Natural History. The mouthpart appears to have a slight indenta- 

tion where a palp would originate. This indentation seems natural but could be a site of 

microdamage or the site of origination of a broken-off palp on maxilla 1. The latter con- 

dition, if true, would be contradictory to the original diagnosis of the genus. 

To corroborate the existence of Parhyalella as a valid genus, we obtained type speci- 

mens of all named species. Through correspondence with colleagues we learned of unat- 

tributed specimens of Parhyalella and Parhyalella-like hyalids, and we included these in our 

examination. A thorough study of all the specimens available indicated that Parhyalella as 

described in the literature is actually a complex of three distinct genera: Parhyalella sensu 

stricto; Exhyalella Stebbing 1917, previously synonymized with Parhyalella and herein re- 
established as a valid genus (revised status); and Marinohyalella new genus. In addition, six 

new species were discovered and assigned to the corresponding genera. 
A diagnosis is presented for each genus, followed by diagnoses or redescriptions of 

component species and a section on morphological differences among congeneric 

species. We give geographic distributions and, when possible, ecological information for 

species in all three genera. Keys are provided for all species in Parhyalella and Exhyalella. 

We compare the three genera morphologically and address historical problems centered 

on synonymies. We also comment on phylogenetic affinities among the three genera and 

offer suggestions concerning their proper family assignment. A new key to the Hyalidae 

sensu lato, based on that of Barnard and Karaman (1991), incorporates the new and re- 

established genera. All body lengths are given in millimeters, measured from the tip of 
the rostrum to the base of the telson, with the amphipod in straightened (unflexed) po- 

sition. The gnathopods are considered equivalent to pereopods | and 2. Article 7 of the 

gnathopods and pereopods is referred to only as the dactyl. 
Institutional abbreviations used here are as follows: AMNH, American Museum of 

Natural History, New York, New York, U.S.A.; MBC, Museum of the Belgian Congo, 

Tervuren, Belgium; MOM, Musée Oceanographique, Monaco; NHMW, Naturhistorisches 

Museum, Vienna, Austria; SAM, South African Museum, Durban, Republic of South 

Africa; USNM, United States National Museum, Washington, D.C., U.S.A.; YPM, Peabody 

Museum of Natural History, Yale University, New Haven, Connecticut, U.S.A.; ZMB, 

Zoologisches Museum, Berlin, Germany; ZSI, Zoological Survey of India, Calcutta, India. 
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Systematic Account of 

Parhyalella Kunkel 1910 

Description of Genus 

PARHYALELLA KUNKEL 1910 

Parhyalella Kunkel; 1910:74—76. 

Parhyalella Barnard and Karaman; 1991:372, fig. 70D, H. 

Parhyalella Krapp-Schickel; 1993:758. 

Parhyalella Gonzalez and Watling; 1998:140-141. 

Diagnosis: Male antenna 2 inflated, much larger than antenna 1, first article of flagellum 

conjointed. Female antenna 2, flagellum with aesthetascs. Right mandible molar with 
plumose accessory seta. Maxilla 1 lacking a palp, with distinct shelf on outer margin of 

outer lobe, distal margin of outer lobe bearing nine teeth. Maxilliped palp 4-articulate, 

article 4 unguiform, lacking whip-like seta. Male gnathopod 1 much smaller than 

gnathopod 2, palm of article 6 varying from transverse to oblique; gnathopod 2, article 

6 broad, palm moderately oblique. Female gnathopod 1, palm of article 6 transverse; 

gnathopod 2 much larger than gnathopod 1, palm moderately oblique, of distinctly dif- 

ferent morphology than gnathopod 1. Female gnathopod 2 of similar morphology to 

that of male, but smaller. Uropods 1 and 2 (both sexes), outer rami spinose along mar- 

gin. Telson entire. 
Type species: Parhyalella batesoni Kunkel 1910. 

Distribution: Subtropical and tropical Atlantic, Pacific and Indian Oceans. 

Included species: P. batesoni Kunkel, P. whelpleyi (Shoemaker), P. pietschmanni Schellen- 
berg, P. congoensis Ruffo, P. barnardi new species, P. kunkeli new species, P. nisbetae new 

species, P. ruffoi new species, P. steelei new species. 

Species Descriptions 

PARHYALELLA BATESONI KUNKEL 1910 

Figures 1, 2 

Parhyalella batesoni Kunkel; 1910:74—76, fig. 28. 

Parhyalella batesoni Lazo-Wasem and Gable; 1987:328—331, figs. 5, 6. 

Parhyalella batesoni Barnard and Karaman; 1991:368, 372, fig. 70. 

Material examined: YPM 8188: male holotype, 6.8 mm, and microscope slides of ap- 

pendages; Bermuda; collector and date unknown. 
Diagnosis: Male. Eye large, oval. Antenna 1 longer than peduncle of antenna 2. Antenna 

2 strongly inflated, peduncular article 4 distinctly thicker than peduncular article 1 of an- 
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Figure 1. 

Parhyalella batesoni Kunkel, YPM 8188, male holotype, 6.8 mm. A. Damaged head (from Lazo-Wasem and 

Gable 1987). B. Left antenna | and 2 with normal proportions. C. Maxilla 1, outer plate, showing correct num- 

ber of distal teeth. Abbreviations: A, antenna; Gn, gnathopod; Hd, head; Mx, maxilla; U, uropod; dmg, damaged. 
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tenna 1, article 5 longer than article 4; article 1 of flagellum 5-conjointed, longer than re- 
mainder of flagellum. Gnathopod 1, article 5 anterior margin with single medial seta, ar- 
ticle 6, palm transverse, dactyl simple. Gnathopod 2, width of article 6 is 66% length, 

palm longer than hind margin, hind margin with single medial setal cluster. Uropod 3, 
peduncle with single distal spine, ramus less than 50% length of peduncle. 

Type locality: Bermuda (but note remarks). 

Description: Male. Eye large, oval, black in alcohol-preserved specimen. Antenna 1 

shorter than antenna 2, flagellum composed of 14 articles. Antenna 2, peduncle very 

stout, broadly inflated, article 4 distinctly longer than article 5, articles 4 and 5 with small 

marginal and facial spinules, first article of flagellum consisting of five conjointed seg- 

ments, flagellum shorter than conjointed article. Maxilla 1, inner plate shorter than outer 

plate, with two distal plumose setae, outer plate lacking palp. Gnathopod 1, article 4 with 

three distal setae, article 5 subequal in length to article 6, with single marginal seta and 

cluster of four distal setae, article 6, palm transverse, nearly straight, lightly setose, pos- 

terior corner rounded, defined by stout submarginal spines, dactyl stout, simple. 

Gnathopod 2, article 5 very short, anterodistal corner with two small spines, article 6 very 

wide, palm longer than hind margin, heavily spinose, posterior corner defined by large 

spine and shallow excavation, hind margin with a medial setal cluster. Uropods 1 and 2, 

normal, spinose, uropod 2, inner ramus with one group of two spines. Uropod 3, pe- 

duncle with single, small, distal spine, ramus slightly less than 50% length of peduncle, 

distally with one small seta. Telson entire. 

Female. Unknown. 
Remarks: Since the redescription of this species by Lazo-Wasem and Gable (1987), two 

microscope slides bearing appendages dissected by B. W. Kunkel were found among mis- 

cellaneous unsorted material at the Yale Peabody Museum in a slide box labeled “re- 

turned by Dr. Kunkel, 1910.” The slides were labeled as “Hyalopsis batesont,” which we 

believe to be a provisional name for Parhyalella batesoni. Mounted on one slide are one 

each of antennae | and 2, and gnathopods | and 2, the latter precisely matching those fig- 

ured by Kunkel. Kunkel described P. batesoni from a single specimen, and therefore there 

is no doubt that the appendages on the slide belong to the holotype. The flagellum of an- 

tenna 2 seems to have lost at least one article but is otherwise intact. The newly found an- 

tenna 2 clearly shows that the antenna 2 used for our redescription of this species 

(Lazo-Wasem and Gable 1987) was significantly damaged, and led us to believe, erro- 
neously, that antenna | is longer than antenna 2. In our former illustration (reprinted, 

Figure 1) article 4 of the peduncle appeared shorter than article 5, whereas the opposite 

is true. Furthermore, the illustration showed only eight distal teeth on the outer plate of 

maxilla 1. The correct number of teeth is nine, which shows clearly on the mounted max- 

illa on Kunkel’s slide (see Figure 1C). Finally, the number of conjointed segments of ar- 

ticle 1 of the flagellum was reported as three, but the correct number is five. This feature 

now clearly distinguishes the only known specimen of P. batesoni from P. whelpleyi of the 

Caribbean; the latter antenna 2 flagellar article 1 comprises three conjointed segments. 

On the other slide are the maxilliped, maxilla 1, and lower lip, but unfortunately the 

mandibles are lacking, so features of the lacinia and the mandibular molar accessory seta 

cannot be determined. Although partially dried out, the three teeth on the outer plate of 

the maxilliped are distinct. 

In five expeditions to Bermuda between 1985 and 1993, we failed to discover any 

additional specimens of Parhyalella, even though approximately 20,000 amphipod spec- 

imens were collected from many habitats (including those accessible only by scuBa) at 



Figure 2. 

Parhyalella batesoni Kunkel, YPM 8188, male holotype, 6.8 mm. Abbreviation: P, pereopod. 
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dozens of localities encompassing the entire island, from shallow waters to depths greater 

than 20 m. 
At this point we must speculate on the apparent absence of this species from the 

Bermuda isles. The possibility exists that the specimen of Parhyalella batesoni described 

by Kunkel was not from Bermuda. In 1906, A. E. Verrill’s son, A. H. Verrill, made a large 

collection of crustaceans from Dominica, and from New Providence Island, Bahamas. 

A. E. Verrill’s intent was to publish an account of the Dominican crustacean fauna; al- 

though figures of many of the decapods were produced, the manuscript was never com- 
pleted. Instead, some of the Dominican and Bahamian species were described in three 

major papers that A. E. Verrill (1908, 1922, 1923) wrote on the Bermuda crustacean 

fauna, primarily concerning the Decapoda. 

Lazo-Wasem has encountered many labeling inconsistencies for the Bermuda spec- 
imens—not only among amphipods and other crustaceans, but also for other phyla, such 

as the annelids—catalogued at the Yale Peabody Museum. In some instances, pre-printed 

labels from the 1901 Verrill expedition were used for specimens collected in 1898, and 

vice versa, and do not always agree with the published data. In some cases, it is clear the 

labels were added to the collection vials well after the expeditions took place (based on 

our knowledge of the handwriting of those persons participating in the expeditions and 

those cataloguing the material at the Peabody Museum at that time). Furthermore, the 

general collection data were apparently entered in large series in the Peabody catalogs be- 

fore the specimens were identified. Usually the first entry was filled in at the top of a page 

and then ditto marks (signifying a run of records bearing the same basic data) carried 
through to the end of the series. Interspersed throughout the Bermuda catalog data 

(noted by amendments to the records) were specimens from other localities such as 

Florida, the Bahamas and Dominica. 

When first discovered in 1986, none of the type specimens of Kunkel had ever been 
catalogued, and many lacked original labels beyond the one bearing Kunkel’s identifica- 

tion. Thus, it is conceivable that the specimen of P. batesoni was collected from a locality 

other than Bermuda. Nevertheless, we believe P. batesoni to be a valid species; no other 

specimens from the genus can be assigned to this species. 

PARHYALELLA WHELPLEYI (SHOEMAKER 1933) 

Figures 3, 4 

Hyalella whelpleyi Shoemaker; 1933:22—24, figs. 12, 13. 
Parhyalella whelpleyi non Shoemaker; 1948:11. 

Parhyalella whelpleyi Barnard; 1970:271. 
Parhyalella whelpleyi Barnard and Karaman; 1991:372. 
Parhyalella whelpleyi da Cunha Lana and Guiss; 1992:57. 

Parhyalella whelpleyi Wakabara and Serejo; 1998:570. 

Material examined: AMNH 6693: male holotype, 6.4 mm. AMNH 6831: male paratype, 

7.4 mm; female paratype, 4.2 mm; seven male paratypes, four female paratypes; 

Trinidad, Port of Spain; collector F. B. Whelpleyi, Jan 1910. YPM 9360: male, 4.0 mm. 

YPM 9361: ovigerous female, 4.7 mm. YPM 9830: male 5.2 mm. YPM 9362: male (dam- 

aged), 4.4 mm; Brazil, estuarine region of Cananeia, lat 25°02’S, long 47°56’ W, depth 0-3 

m, Spartina alterniflora marsh, salinity 32.51%0, 23°C; collector Y. Wakabara, 14 Sep 

1981. YPM 9398: 1 male, 5.3 mm; Brazil, estuarine region of Cananeia, lat 25°02’S, long 
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Figure 3. 

Parhyalella whelpleyi (Shoemaker). A. YPM 9398, male, 5.3 mm. B. AMNH 6831, male paratype, 7.4 mm. Ab- 

breviations: A, antenna; Mx, maxilla; T, telson; U, uropod. 

47°56’ W, depth 0-3 m, Spartina alterniflora marsh, salinity 27.71%0; collector Y. Wak- 

abara, 21 Jun 1982. USNM 1000142: male, 5.2 mm. USNM 1000143: four males. USNM 

1000144: nine females. Brazil, Sao Paulo, Santos; collector M. Leuderwaldt, 1922. ZMB 

27193: male 6.3 mm; four females; Brazil, Ponta de Pedras, Recife, in bush-like marine 

algae; collector O. Schubart, 15 Sep 1936. ZMB 27194: ovigerous female; Brazil, Ponta de 

Pedras, Recife, on beach in small pool, low tide; collector O. Schubart, 15 Sep 1936. ZMB 

27195: two males, three females; Brazil, Pina, Recife, on beach under algal wrack; collec- 

tor O. Schubart, 23 Oct 1935. ZMB 27196: ovigerous female; Brazil, Pina, Recife, on 

beach under algal wrack; collector O. Schubart, 23 Oct 1935. 
Diagnosis: Eye round, small, pale to dark in alcohol-preserved specimens (depending on 

length of storage time). Antenna | reaching slightly beyond peduncle of antenna 2. An- 
tenna 2, peduncle stout (males), flagellum short, slightly longer than article 5 of pedun- 
cle, article 1 of flagellum 3-conjointed, 75% length of combined remaining articles. 

Gnathopod 1, article 5 longer than article 6, with single medial seta on anterior margin, 
article 6 length nearly twice width, palm transverse, convex, dactyl bifurcate. Gnathopod 

2, length of article 6 is 150% width. Uropod 3, ramus less than 50% length of peduncle. 

Telson quadrate, distal margin slightly produced, lateral corners with two to three small 

spinules. 

(ype locality: Port of Spain, Trinidad. 
Habitat: Fully marine or estuarine, often associated with Spartina salt marshes (da Cunha 
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Figure 4. 

Parhyalella whelpleyi (Shoemaker). A. YPM 9361, female, 4.7 mm. B. AMNH 6831, female paratype, 4.2 mm. 

Abbreviations: A, antenna; Gn, gnathopod. 

Lana and Guiss 1992). 

Remarks: This species was well illustrated by Shoemaker (1933) in his original description; 

therefore, only figures of female gnathopods 1 and 2, and some details of the male lacking 
in his description, are presented here. In most cases, the diagnostic medial seta on article 5, 

enathopod 1 (male) is difficult to discern; usually we found it necessary to remove the ap- 

pendage and view it under high power ona prepared slide. The seta was observed on all but 

one specimen (USNM 1000142, male, 5.2 mm) that we assign to this species. This speci- 

men was damaged, however, and has only a single gnathopod 1; under high-power magni- 

fication an apparent insertion point for a medial seta is evident. One dissected individual 

(AMNH 6831, 7.4 mm paratype) has three distal setae on the inner plate of maxilla 1 (Fig- 

ure 3), indicating that this character can vary from the usual condition (two setae). 



Figure 5. 

Parhyalella pietschmanni Shellenberg. A. NHMW 17926, male paralectotype, 5.6 mm. B. USNM 1000145, 

male, 10.6 mm. Abbreviations: A, antenna; Gn, gnathopod; Mxpd, maxilliped; P, pereopod; U, uropod; dc, 

dactyl; op, outer plate. 
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Figure 6. 

Parhyalella pietschmanni Shellenberg. A. NHMW 17926, female paralectotype, 4.9 mm. B. USNM 1000150, 

female, 9.6 mm. Abbreviations: A, antenna; Gn, gnathopod. 

PARHYALELLA PIETSCHMANNI SCHELLENBERG 1938 

Figures 5, 6 

Parhyalella pietschmanni Schellenberg; 1938:71—74, figs. 36, 37. 
Parhyalella pietschmanni Barnard; 1970:269—271, figs. 179, 180. 

non Parhyalella pietschmanni Steele; 1973:276—280, figs. 1—4. 

Parhyalella pietschmanni Kim and Kim; 1987:17—18, fig. 15. 

Parhyalella pietschmanni Kim; 1991:184. 
Parhyalella pietschmanni Barnard and Karaman 1991:368, 372, fig. 70. 

Material examined: NHMW 17924: male lectotype, 8.1 mm; ovigerous female paralecto- 

type, 6.5 mm. NHMW 17926: male, 5.6 mm; female, 4.9 mm; 57 male, female and juve- 

nile paralectotypes. Hawaii, Waikiki [Beach], Honolulu; collector Prof[essor] 
Pietschmann, 17 Feb 1928. NHMW 17925: female paralectotype; Hawaii, Waikiki 

[Beach], Honolulu; collector Professor Pietschmann, 12 Mar 1928. USNM 1000145: 

male, 10.6 mm. USNM 1000146: male, 11.2 mm. USNM 1000147: male, 10.8 mm. 
USNM 1000148: male, 9.3 mm. USNM 1000149: male, approximately 8.7 mm (slightly 

damaged). USNM 1000150: female, 9.6 mm. USNM 1000151: eight females. USNM 

1000152: approximately 120 immatures and juveniles; Hawaii, one-half mile from town 

of Kailua, Oahu; collector R. Greenfield, 20 Aug 1950. ZMB 24974: 13 specimens; Hawaii, 

Waikiki [Beach], Honolulu; collector [Professor] Pietschmann (date unknown). 
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Figure 7. 

Parhyalella congoensis Ruffo. A. MBC 39376, male holotype, 7.0 mm. B. MBC 39373, male holotype, 7.0 mm. 
Abbreviations: A, antenna; Gn, gnathopod. 

Diagnosis: Male. Eye large, oval, dark in alcohol-preserved specimens. Antenna 2, pe- 
duncle very stout, article 1 of flagellum 5-conjointed. Gnathopod 1, article 5, anterior 
margin with two medial setae, article 6, palm oblique, posterior corner broadly rounded, 
hind margin strongly convex, dactyl bifurcate. Gnathopod 2, article 6, hind margin 
rounded. Uropod 2, inner ramus with one group of two spines. 
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Figure 8. 

Parhyalella congoensis Ruffo. A. MBC 35636-35659, female paratype, 6.1 mm. B. MBC 39374, female allo- 

type, 5.5 mm. Abbreviation: Gn, gnathopod. 

Type locality: Waikiki Beach, Honolulu, Hawaii, U.S.A. 
Description: Adult males. Eye large, oval, dark in alcohol-preserved specimens. Antenna 
1 reaching slightly beyond peduncle of antenna 2; antenna 2, article 4 of peduncle shorter 

than article 5, article 1 of flagellum 5-conjointed, total length of flagellum longer than ar- 

ticle 5. Gnathopod 1, article 5 shorter than article 6, anterior margin with two medial 
setae and distal cluster of long setae, article 6 with slight distal expansion, palm oblique, 

posterior corner broadly rounded, hind margin strongly convex with three or four setal 



Figure 9. 

Parhyalella barnardi Lazo-Wasem and Gable, new species. A. USNM 1000153, male holotype, 7.5 mm. 

B. USNM 1000154, female allotype, 6.4 mm. 
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groups, dactyl bifurcate. Gnathopod 2, article 6 width 80% of length, palm convex, 
oblique, hind margin with four setal clusters. Uropods 1 and 2, normal, spinose, uropod 

2 inner ramus with one group of two spines. Uropod 3, width of peduncle 66% of length, 

with three stout distal spines, length of ramus 50% peduncle, apex with three spines. Tel- 

son slightly longer than broad, essentially pentagonal, distal margin tapering to rounded 
point, margin with a few small setae. 

Females. Eye similar to those of male. Antenna | extending 66% length of antenna 2, fla- 

gellum of 14 articles; antenna 2, flagellum of approximately 15 articles. Gnathopod 1, ar- 

ticle 6, anterior and posterior margins parallel, palm transverse, nearly straight, hind 

margin with three setal groups. Gnathopod 2, article 5 posterior lobe broad, extending 

below article 6, article 6, palm slightly sinuous, hind margin deeply convex, somewhat 
longer than palm, with four setal clusters. 
Habitat: Beach wash associated with algae (Barnard 1970). The specimens attributed to 

this species by Kim and Kim (1987) were collected from a fishing net. 

Remarks: Schellenberg (1938) did not designate types and refers to multiple specimens; 

however, he based his description and figures on an 11 mm male and 9 mm female, both 

measures being approximate. We did not find two specimens matching these dimensions. 

Two specimens (ZMB 17924), significantly smaller (8.1 mm and 6.5 mm, respectively), 

were found labeled “Type,” but the handwriting does not match those of other labels 

thought to have been written by Schellenberg (Dworschak, personal communication). 

The male is missing its telson, but it and the female are otherwise intact. Although it is 

possible that Schellenberg could have figured these specimens without dissection (other 
than the male telson), we think this is unlikely given the considerable size discrepancies 

encountered. 

We believe, however, that the specimens clearly represent part of a legitimate syn- 
typic series, and so to clarify application of the name, we hereby designate the 8.1 mm 

male specimen, NHMW 17924, as lectotype for Parhyalella pietschmanni. 

We were not able to examine the specimens from Korea cited as P. pietschmanni by 

Kim and Kim (1987) and Kim (1991), and therefore cannot confirm their identity. 

Doubts were expressed by C. B. Kim (personal communication) that P. pietschmanni, if 

in fact the identity is correct, should legitimately be considered part of the Korean fauna, 
because the specimens were from the “deck of a fishing boat” and perhaps not collected 

locally. 

Few differences can be found between the figures of Kim and Kim (1987), the speci- 

mens we examined from the United States National Museum, and the figures of Barnard 
(1970). The figures of Kim and Kim (1987) lack sufficient detail to justify assigning their 

specimens to a new species, although such a designation may be warranted once specimens 

of Parhyalella from Korea are studied in detail. The differences we note between P. 

pietschmanni from Korea and Hawaii are as follows: in Korean specimens, article 5 of fe- 

male gnathopod | lacking a medially placed seta on the anterior margin (present in Hawaii 

specimens); female gnathopod 2, palm moderately oblique (strongly oblique in Hawaii 

specimens); male gnathopod 1, article 5 longer than article 6 (shorter in Hawaii speci- 
mens); male gnathopod 1, marginal spines on article 5 widely separate (close together in 

Hawaii specimens); and pleon epimeron 3 straight (sinuous in Hawaii specimens). 

With a relatively large suite of specimens from Hawaii, we were able to note some 

variation in two diagnostic characters. One specimen (USNM 1000146, male, 11.2 mm) 

had an apparent 4-conjointed flagellum article 1, as the defining setae that normally 
would denote the first conjointed articles were absent. That smaller individuals exhibit a 



Figure 10. 

Parhyalella barnardi Lazo-Wasem and Gable, new species. A. USNM 1000153, male holotype, 7.5 mm. 

B. USNM 1000155 male paratype, 6.4 mm; right mandibular molar showing plumose accessory seta. 

Abbreviations: LL, lower lip; Md, mandible; Mx, maxilla; Mxpd, maxilliped; UL, upper lip; mlr, molar; 

I, left; r, right. 
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fully 5-conjointed condition indicates that the apparent variability we noticed was not 

due to allometry. Another individual (USNM 1000146, male, 11.2 mm) has four strong 
medial setae on the anterior margin of article 5, gnathopod 1, rather than two. In all 

other specimens examined, the two features described above, that is, conjointed flagel- 
lum article 1 of antenna 2 and gnathopod | article 5 medial setae, followed the pattern 
diagnostic of the species. 

PARHYALELLA CONGOENSIS RUFFO 1953 

Figures 7, 8 

Parhyalella congoensis Ruffo; 1953:132—134, fig. 5. 

Parhyalella congoensis Barnard and Karaman; 1991:372. 

Material examined: MBC 39372, 39373, 39375, 39376, 39385: male holotype, 7.0 mm 
(length from original description), dissected, on five microscope slides. MBC 39374: fe- 

male allotype, 5.5 mm (length from original description), on microscope slides. MBC 

35636-35659: female paratype, 6.0 mm. Democratic Republic of the Congo (formerly 
Zaire, and previously Belgian Congo), Moanda; collector E. Dartevelle, Sep 1947. 

Diagnosis: Male. Antenna 2, peduncle stout, article 1 of flagellum 2-conjointed. Gnatho- 

pod 1, article 5, anterior margin with four medial setae, article 6, palm oblique, slightly 

convex, posterior corner rounded, dactyl simple. Gnathopod 2, article 6, palm weakly 

convex, hind margin with three clusters of one spine and one seta each. Uropod 2, inner 
ramus with row of single spines. 

Type locality: Moanda, Democratic Republic of the Congo. 

Description: Male. Antenna | extending well beyond peduncle of antenna 2, flagellum of 

12 articles; antenna 2, article 4 of peduncle shorter than article 5, flagellum of 12 articles, 
article 1 of flagellum 2-conjointed. Gnathopod 1, article 5 distinctly longer than article 

6, with four medial setae along anterior margin and with distal setal cluster, article 6, 

width 66% of length, palm oblique, slightly convex, posterior corner rounded, defined by 

stout spines, dactyl simple. Gnathopod 2, article 6 depth 75% of length, palm weakly 

convex, hind margin with three clusters of one spine and one seta each, followed proxi- 
mally by a single seta. Uropods 1 and 2, normal, spinose, uropod 2 inner ramus with one 

row of single spines. Uropod 3, width of peduncle little more than half length, with two 

distal spines, ramus less than 50% length of peduncle. Telson as wide as long, distal mar- 
gin bracket-shaped, point at apex broadly rounded. 

Female. Gnathopod 1, article 5 slightly longer than article 6, article 6 rectangular, ante- 

rior and posterior margins parallel, palm convex and transverse, posterior corner defined 
by two stout spines, hind margin with setal clusters extending one-half length of margin 

from the palm, dactyl bifurcate. Gnathopod 2, posterior lobe of article 5 very broad, ex- 

tending below article 6, article 6 depth 80% length, palm nearly straight, oblique, poste- 

rior margin broadly rounded with three clusters of two to three setae each. 
Habitat: Unknown. 

Remarks: The type material consists of a series of microscope slides and the single female 
paratype. We were not able to obtain the paratype material deposited in the Museo Civico 

di Storia Naturale in Verona, Italy, as listed in the original description by Ruffo (1953). 

Some of the type microscope slides (in the Museum of the Belgian Congo) were also la- 

beled “Parhyalella angolensis,” but this name apparently was provisional and abandoned 

by Ruffo in favor of P. congoensis. Without entire specimens of the males to examine, we 



Figure 11. 

Parhyalella barnardi Lazo-Wasem and Gable, new species, USNM 1000153, male holotype, 7.5 mm. Abbre- 

viations: Gn, gnathopod; T, telson; U, uropod. 
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Figure 12. 

Parhyalella barnardi Lazo-Wasem and Gable, new species, USNM 1000153, male holotype, 7.5 mm. Abbre- 

viation: P, pereopod. 

were only able to estimate the relative extension of antenna | against antenna 2 based on 

the dissected appendages. Because we were not able to figure an entire head with anten- 
nae, gnathopods, and pereon segments | to 4, we cannot accurately judge the inflation of 

antennae or the features of the eye. Ruffo (1953), however, distinguishes this species from 

P. batesoni and P. pietschmanni based on the inflation of the antennae (that is, the anten- 

nae are much less inflated in P. congoensis than in either P. batesoni or P. pietschmannt). 

PARHYALELLA BARNARDI LAZO-WASEM AND GABLE NEW SPECIES 

Figures 9-13 

Material examined: USNM 1000153: male holotype, 7.5 mm. USNM 1000154: female al- 
lotype, 6.4 mm. USNM 1000155: male paratype, 6.4 mm. USNM 1000156: four male 



Figure 13. 

Parhyalella barnardi Lazo-Wasem and Gable, new species. USNM 1000154, female allotype, 6.4 mm. Abbre- 

viation: Gn, gnathopod. 
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paratypes. USNM 1000157: female paratype. Mexico, Ensenada, Baja California, lat 

23°59’N, long 109°50’W; collector S. A. Glassell, 28 Nov 1936. 
Diagnosis: Male. Eye large, ocelli widely spaced. Antenna 2 peduncle stout, article | of fla- 

gellum 4-conjointed. Gnathopod 1, anterior margin of article 5 with distal setae only, ar- 

ticle 6 palm concave, dactyl simple. Gnathopod 2, article 6, hind margin rounded. 
Uropod 2, inner ramus with two groups of two spines. 
Type locality: Ensenada, Baja California, Mexico. 

Description: Male. Eye large, oval, ocelli widely spaced and pale golden in alcohol-pre- 

served specimens. Antenna | extending to end of antenna 2 peduncle, flagellum with 

11 articles. Antenna 2 peduncle moderately inflated, entire flagellum longer than fifth 
peduncular segment, article 1 of flagellum 4-conjointed. Upper lip, distal margin 

broadly convex, finely setose. Lower lip, outer lobes broad, finely setose. Left 

mandible, molar strong, triturative, inner margin with three plumose setae, lacinia 

mobilis 6-dentate, incisor 5-dentate. Right mandible, similar to left, inner margin 

with two plumose setae, accessory plate with stout proximal teeth, distally serrate, 

molar with plumose accessory seta. Maxilla 1, inner plate with two stout plumose 

setae; outer plate with nine serrate teeth, inner margin lightly setose near base of 

teeth. Maxilla 2, inner plate subequal in width and slightly shorter than outer plate, 

with row of plumose and simple setae along inner and distal margin, proximal plu- 

mose setae stout; outer plate with a few small setae at outer distal corner, distal mar- 

gin with subapical and apical rows of setae, subapical setae very stout. Maxilliped, 

inner plate, distally with three stout teeth, inner margin lined with plumose setae and 

a few fine facial setae; outer plate setose along distal and inner margin, apical setae 

stout; palp, article 2 with broad, setose, inner lobe, article 3, inner margin with distal 

lobe, distal margin setose; article 4 with long distal nail. Gnathopod 1, article 5 shorter 
than article 6, anterior margin with distal setae only, article 6 palm transverse, weakly 

concave, posterior corner acutely rounded, defined by three stout spines, hind margin 

with two setal groups, dactyl simple. Gnathopod 2, article 6 width less than 70% 

length, palm weakly convex, hind margin rounded, with two distal setal clusters and a 
single medial marginal seta. Pereopod 3 and 4 similar, article 2 posterior margin with 

a few setae, articles 5 and 6, posterior margin spinose. Pereopods 5 to 7 sequentially 

longer. Pereopod 5, articles 2 and 4 with distinct posterior lobe, article 4 anterior mar- 

gin with three medial spine clusters, article 5 shorter than articles 4 and 7. Pereopods 

6 and 7 similar, articles 2 and 4 with distinct posterior lobe, posterior margin of arti- 

cle 5 and 6 lacking spines. Uropods 1 and 2, normal, spinose, uropod 2 inner ramus 

with two groups of two spines. Uropod 3, peduncle with three stout distal spines, 

smallest bifid, ramus 40% length of peduncle, distally with one spine and a few setae. 

Telson longer than broad, roundly tapered. 

Female. Eye similar to that of male. Antenna | nearly as long as antenna 2, flagellum with 

11 articles; antenna 2, flagellum shorter than peduncle, with about eight articles. Gnatho- 

pod 1, posterior margin of article 2 with four proximal setal groups, article 5 shorter than 

6, width of article 6 is 50% of length, palm transverse, broadly convex, posterior corner 

defined by two stout spines, hind margin with four groups of one to two setae each. 
Gnathopod 2, anterior distal lobe of article 2 strong, tapered to a weak point, palm of ar- 

ticle 6 densely setose and spinose, weakly convex, hind margin shorter than palm, distally 
with three clusters of long setae. 

Habitat: Unknown, but presumably marine, shallow water. 
Etymology: This species is named in honor of the late J. Laurens Barnard. 



Figure 14. 

Parhyalella kunkeli Lazo-Wasem and Gable, new species, YPM 8235, male holotype, 9.0 mm. Abbreviations: 
P, pereopod; T, telson; U, uropod; cx, coxa. 
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PARHYALELLA KUNKELI LAZO-WASEM AND GABLE NEW SPECIES 

Figures 14—17 

Material examined: YPM 8235: male holotype, 9.0 mm. YPM 8239: female allotype, 7.2 

mm. YPM 8236: male paratype. YPM 8237: male paratype, 9.9 mm. YPM 8238: female 

paratype. Taiwan, Yenliao Bay, depth 20 m, by dredge from sand sediments; collector 
Ming-Shiou Jeng, 13 Feb 1986. 

Diagnosis: Male. Eye medium-sized, oval. Antenna 2 peduncle very stout, article 1 of fla- 

gellum 4-conjointed. Gnathopod 1, article 5 anterior margin with distal setae only, arti- 

cle 6 palm oblique, convex, dactyl bifurcate. Gnathopod 2, article 6, hind margin 
rounded. Uropod 2, inner ramus, margin with row of single spines. 
Type locality: Yenliao Bay, northern Taiwan. 

Description: Male. Eye medium, oval, black in alcohol-preserved specimens. Coxal plates 

deep and broad, coxa 4 width subequal to length. Antenna | extending beyond peduncle 

of antenna 2, flagellum slightly longer than peduncle, and with 17 articles. Antenna 2, pe- 

duncle strongly inflated, article 4 subequal in length to article 5, flagellum twice as long 

as article 5, article 1 of flagellum 4-conjointed, remainder of flagellum with 12 articles. 

Upper lip, distal margin broadly convex, finely setose. Lower lip, outer lobes broad, 

widely separated, distal and inner margins finely setose. Left mandible, molar strong, 

triturative, inner margin with three large and two small plumose setae, lacinia mobilis 6 

dentate (proximal tooth small), incisor 5 dentate. Right mandible, similar to left, molar 

with plumose accessory seta, inner margin with two plumose setae, accessory plate with 

stout proximal teeth, distally serrate. Maxilla 1, inner plate with two stout plumose setae; 

outer plate with nine serrate teeth, inner margin lightly setose near base of teeth, lower 

half of outer margin lightly setose. Maxilla 2, inner plate subequal in width and slightly 

shorter than outer plate, with row of plumose and simple setae along inner and distal 

margin, proximal plumose setae stout; outer plate with a few small setae at outer distal 

corner, distal margin with subapical and apical rows of setae, subapical setae very stout. 
Maxilliped, inner plate, distally with three stout teeth, inner margin lined with plumose 

setae; outer plate setose along distal and inner margin, some apical setae plumose; palp, 

article 2 with broad, setose, inner lobe, article 3, inner margin with distal lobe, distal mar- 

gin setose; article 4 with long distal nail. Gnathopod 1, article 5 length subequal to arti- 

cle 6, anterior margin with distal setae only, width article 6 is 66% of length, palm 

oblique, convex, with slight indentation adjacent to posterior corner, posterior corner 

broadly rounded, hind margin straight or slightly concave, with several setal clusters 
along two-thirds length of distal margin; dactyl bifurcate. Gnathopod 2, width of article 

6 is 75% of length, palm convex, spinose, posterior margin with two clusters of two to 

three setae each near posterior corner of palm. Pereopod 3 and 4 similar, article 2 poste- 
rior margin with a few setae, articles 5 and 6, posterior margin spinose. Pereopods 5 to 7 

sequentially longer. Pereopod 5, articles 2 and 4 with distinct posterior lobe, article 4 an- 
terior margin with two medial spine clusters, article 5 shorter than articles 4 and 7. Pere- 
opods 6 and 7 similar, articles 2 and 4 with distinct posterior lobe, posterior margin of 

article 5 and 6 lacking spines. Uropod 3 peduncle, width nearly 75% of length, distally 

with three to four simple spines, ramus 66% length of peduncle, distally with one very 

stout spine and several long setae. Telson quadrate, width equal to length, distal margin 

sinuous, apical point broadly rounded, distal third of telson with plumose setae and a few 

spinules. 

Female. Eye large (larger than that of male), oval, dark in preserved specimens. Antenna | 



Figure 15. 

Parhyalella kunkeli Lazo-Wasem and Gable, new species. A. YPM 8235, male holotype, 9.0 mm. B. YPM 8236, 

male paratype, 9.9 mm. Abbreviations: LL, lower lip; Md, mandible; Mx, maxilla; Mxpd, maxilliped; UL, 

upper lip; Im, lacinia mobilis; |, left; r, right. 
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Figure 16. 

Parhyalella kunkeli Lazo-Wasem and Gable, new species, YPM 8235, male holotype, 9.0 mm. Abbreviations: 

Gn, gnathopod; U, uropod. 

extending well beyond peduncle of antenna 2, flagellum long, with 15 articles; antenna 2, 

flagellum much longer than peduncle, with 17 articles. Gnathopod 1, article 4 with a clus- 

ter of distal setae; article 5 posterior lobe very deep, expanded, margin densely setose; ar- 

ticle 6 with slight distal expansion, depth slightly more than 50% length, palm transverse, 
nearly straight, densely setose, hind margin weakly concave, lightly setose along distal half 

of margin. Gnathopod 2, article 4 posterior margin densely setose at produced distal end; 

article 5 very broad, produced below article 6; article 6 triangular, depth 60% length, palm 

oblique, very weakly concave, hind margin with a few clusters of two setae each. 
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Habitat: Subtidal waters adjacent to coral reefs, dredged from sandy bottom, 20 m (orig- 

inal collection data and personal communication from C. F. Dai, donor of the speci- 

mens). 

Etymology: This species is named in honor of Beverly W. Kunkel for his pioneering work 

on the amphipods of Bermuda and as discoverer of the genus Parhyalella. 

PARHYALELLA NISBETAE LAZO-WASEM AND GABLE NEW SPECIES 

Figures 18—22 

Parhyalella whelpleyi (Shoemaker); 1948:11. 

Material examined: YPM 9392: male holotype, 6.6 mm. YPM 9390: male paratype, 5.4 

mm. YPM 9391: male paratype. YPM 9384: male paratype. YPM 9395: male paratype. 

British West Indies, Nevis, beach at Nisbet Plantation Beach Club, lat 17°11’N, long 
62°35’W, picked from floating algae washing up on shore; collector E. A. Lazo-Wasem, 23 

Jun 1992. YPM 9393: female allotype, 4.9 mm; British West Indies, Nevis, beach at Nis- 

bet Plantation Beach Club, picked from floating algae washing up on shore; collector 

E. A. Lazo-Wasem, 21 Jun 1992. USNM 298343: male, 6.0mm; Cuba, Bahia Corrientes, 

Corrientes submarine anchorage, at electric light. Smithsonian—Roebling Expedition, 
Station 78; collector unknown, 9 April 1937. 

Diagnosis: Male. Eye medium-sized, oval. Antenna 2, peduncle stout, article 1 of flagel- 

lum 5-conjointed. Gnathopod 1, article 5, anterior margin with subdistal spine cluster 

only, dactyl bifurcate. Gnathopod 2, article 6 (largest adults), posterior margin with 

larger distal protuberance. Uropod 2, inner ramus, margin with row of single spines. 
Type locality: Nevis, British West Indies. 

Description: Male. Eye medium-sized, oval, dark in fresh alcohol-preserved specimens. 

Coxal plates medium-sized, coxa | anterior margin weakly produced, coxa 4 width less 

than length. Antenna | extending to end of peduncle of antenna 2, flagellum much 

longer than peduncle, composed of 14 articles. Antenna 2 peduncle strongly inflated, 

weakly spinose, article 4 with two small distal cusps on anterior margin; article 5 longer 

than article 4; flagellum subequal in length to article 5 of peduncle, article 1 of flagellum 

5-conjointed, combined length of remaining articles subequal to length of first (not 

shown in Figure 18, illustration of holotype male). Upper lip, distal margin broadly con- 

vex, finely setose. Lower lip, outer lobes broad, distal and inner margins finely setose. Left 

mandible, molar strong, triturative, inner margin with three plumose setae, lacinia mo- 

bilis 6 dentate, incisor 5 dentate. Right mandible, similar to left, molar with plumose ac- 
cessory seta, inner margin with two plumose setae, accessory plate with stout proximal 

teeth, distally serrate. Maxilla 1, inner plate with two stout plumose setae; outer plate 

with nine serrate teeth, inner margin lightly setose near base of teeth. Maxilla 2, inner 
plate subequal in width and slightly shorter than outer plate, with row of plumose and 
simple setae along inner and distal margin, proximal plumose setae stout; outer plate 

with a few small setae at outer distal corner, distal margin with subapical and apical rows 
of setae, subapical setae very stout. Maxilliped, inner plate, distally with three stout teeth, 
inner margin lined with plumose setae and fine facial setae; outer plate setose along dis- 
tal and inner margin, apical setae stout; palp, article 2 with broad, setose, inner lobe, ar- 
ticle 3, inner margin with distal lobe, distal margin setose; article 4 with long distal nail. 
Gnathopod 1, article 5 subequal to or slightly longer than article 6, with only distal spine 
cluster on anterior margin; article 6 depth 66% of length, palm transverse, weakly con- 
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Figure 17. 

Parhyalella kunkeli Lazo-Wasem and Gable, new species, YPM 8239, female allotype, 7.2 mm. Abbreviation: 

Gn, gnathopod. 

cave, hind corner broadly rounded, defined by two stout spines, one each on inner and 

outer facial margin near corner; dactyl simple. Gnathopod 2 (full adults), article 6 depth 
66% of length, palm oblique, convex, spinose, hind margin with distinct distal protuber- 
ance bearing three large spines. Pereopod 3 and 4 similar, article 2 posterior margin with 

a few setae, articles 5 and 6, posterior margin spinose. Pereopods 5 to 7 sequentially 

longer. Pereopod 5, articles 2 and 4 with distinct posterior lobe, article 4 anterior margin 

with two medial spine clusters, article 5 shorter than articles 4 and 7. Pereopods 6 and 7 

similar, articles 2 and 4 with distinct posterior lobe, posterior margin of articles 5 and 6 

lacking spines. Uropod 3 peduncle, width 50% length, ramus 50% length of peduncle, 
distally with one stout spine and a few setae. Telson slightly longer than broad, distal 



Figure 18. 

Parhyalella nisbetae Lazo-Wasem and Gable, new species. A. YPM 9392, male holotype, 6.6 mm. B. YPM 

9393, female allotype, 4.9 mm. 
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margin tapered, rounded, with two pairs of subdistal setae, and a single distal seta. 

Adult female. Eye large, oval, dark in (fresh) alcohol-preserved specimens. Antenna | ex- 

tending well beyond peduncle of antenna 2, flagellum long, with 11 articles, aesthetascs 

on posterior margin; antenna 2, flagellum distinctly longer than peduncle, of about 10 

articles. Gnathopod 1, article 5 length subequal to article 6; article 6, anterior and poste- 

rior margins essentially parallel, palm transverse, moderately convex, weakly spinose and 

setose, hind corner defined by two very stout spines. Gnathopod 2, article 5 short, pro- 

duced below articles 4 and 6, article 6 width 66% of length, palm nearly straight, weakly 

spinose and setose, posterior corner defined by two large spines, hind margin broadly 

convex. 
Habitat: In Nevis, all specimens were nestled among floating algae at less than 1 m depth, 

washing ashore on a windswept, sandy beach. This beach has a 25 m man-made rock 

jetty. Less than 50 m offshore is a large bed of turtle grass in water less than 4 m deep. 

Strong onshore winds continuously drive algae and debris onto the exposed beachfront. 

Etymology: This species is named for Frances “Fanny” H. Nisbet, who married Admiral 

Horatio Nelson (then captain) on the tiny island of Nevis (type locality) in 1787, while 

on Caribbean station. 

Remarks: The produced hind corner of gnathopod 2 is apparent only on the largest 

males. In smaller males the hind corner is only weakly produced and not distinguishable 

from other species in the genus. The specimen examined from the Smithsonian—Roe- 

bling Expedition, originally identified by C. R. Shoemaker as P. whelpleyi, has only a 

weakly produced proximoposterior corner of gnathopod 2. However, we refer this spec- 

imen to P. nisbetae based on the lack of a seta on the anterior margin of article 5, gnatho- 

pod 1 (present in P. whelpleyi), and the straight palm of gnathopod 1 article 6 (weakly 

convex in P. whelpley?). 

PARHYALELLA RUFFOI LAZO-WASEM AND GABLE NEW SPECIES 

Figures 23-27 

Parhyalella sp. Andres; 1975. 

Parhyalella sp. Gonzalez; 1990:56. 
Parhyalella sp. Gonzalez; 1991:102—103, fig. 7. 

Material examined: USNM 1000158: male holotype, 7.8 mm. USNM 1000159: female al- 
lotype, 4.8 mm. USNM 1000160: male paratype, 8.0 mm. USNM 1000161: male paratype, 

8.6 mm. USNM 1000162: female paratype (damaged), 7.1 mm. USNM 1000163: four 
male paratypes. USNM 1000164: nine female paratypes. Peru, Paita, lat 5°11’S, long 

81°09’ W; collector W. L. Schmitt, 7 Oct 1926. 
Diagnosis: Male. Eye small- to medium-sized, oval. Antenna 2, peduncle stout, article 1 

of flagellum 5-conjointed. Gnathopod 1, anterior margin of article 5 with distal spines 
only, article 6, palm concave, dactyl simple. Gnathopod 2, article 6, hind margin slightly 

rounded, two setal groups. Uropod 2, inner ramus, margin with row of single spines. 

Type locality: Paita, Peru. 
Description: Male. Eye small- to medium-sized, oval, ocelli faint red (in alcohol-pre- 
served specimens) and separated. Antenna | extending nearly to end of peduncle of an- 

tenna 2, flagellum with nine articles. Antenna 2 long, peduncle strongly inflated, article 

5 distinctly longer than article 4; flagellum shorter than peduncle article 5, article 1 of fla- 

gellum 5-conjointed, combined length of remaining flagellar articles shorter than con- 



Figure 19. 

Parhyalella nisbetae Lazo-Wasem and Gable, new species, YPM 9392, male holotype, 6.6 mm. Abbreviations: 
LL, lower lip; Md, mandible; Mx, maxilla; Mxpd, maxilliped; UL, upper lip; plp, palp; 1, left; 1, right. 



Figure 20. 

Parhyalella nisbetae Lazo-Wasem and Gable, new species. A. YPM 9390, male paratype, 5.4 mm. B. YPM 

9392, male holotype, 6.6 mm. Abbreviations: Gn, gnathopod; T, telson; U, uropod. 
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34 PEABODY MUSEUM BULLETIN 46 

Figure 21. 

Parhyalella nisbetae Lazo-Wasem and Gable, new species, YPM 9392, male holotype, 6.6 mm. Abbreviation: 

P, pereopod. 

jointed article. Upper lip, distal margin broadly convex, finely setose. Lower lip, outer 
lobes broad, distal and inner margins finely setose. Left mandible, molar strong, tritura- 

tive, inner margin with three plumose setae, lacinia mobilis 6-dentate, incisor 5-dentate. 

Right mandible, similar to left, molar with plumose accessory seta, inner margin with 

two plumose setae, accessory plate with stout proximal teeth, distally serrate. Maxilla 1, 
inner plate with two stout plumose setae; outer plate with nine serrate teeth, inner mar- 
gin lightly setose near base of teeth. Maxilla 2, inner plate subequal in width and slightly 

shorter than outer plate, with row of plumose and simple setae along inner and distal 

margin, proximal plumose setae stout; outer plate with a few small setae at outer distal 

corner, distal margin with subapical and apical rows of setae, subapical setae stout, few 

apical setae plumose. Maxilliped, inner plate, distally with three stout teeth, inner mar- 
gin lined with plumose setae and fine facial setae; outer plate setose along distal and inner 

margin, apical setae stout; palp, article 2 with broad, setose inner lobe, article 3, inner 
margin with distal lobe, distal margin setose; article 4 with long distal nail. Coxal plate 1 



A REVISION OF PARHYALELLA KUNKEL (CRUSTACEA: AMPHIPODA: GAMMARIDEA) 35 

i io - 

Figure 22. 

Parhyalella nisbetae Lazo-Wasem and Gable, new species, YPM 9393, female allotype, 4.9 mm. Abbreviation: 

Gn, gnathopod. 

anteriorly produced, coxal plate 4 slightly longer than wide. Gnathopod 1, article 5 sube- 

qual to 6 in length, anterior margin with distal setae only; article 6, palm transverse, con- 

cave, posterior corner broadly rounded, defined by one small and two large spines, hind 

margin near palm with a few single setae and minute tubercles; dactyl simple. Gnatho- 

pod 2, article 6 very wide, width 90% of length, palm nearly straight, hind margin with 

two setal groups. Pereopods 3 and 4 similar, article 2 posterior margin with a few setae, 



Figure 23. 

Parhyalella ruffoi Lazo-Wasem and Gable, new species. A. USNM 1000158, male holotype, 7.8 mm. B. USNM 

1000159, female allotype, 4.8 mm. Abbreviation: T, telson. 
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articles 5 and 6, posterior margin spinose. Pereopods 5 to 7 sequentially longer. Pereopod 

5, articles 2 and 4 with distinct posterior lobe, article 4 anterior margin with two medial 
spine clusters, article 5 shorter than articles 4 and 7. Pereopods 6 and 7 similar, articles 2 

and 4 with distinct posterior lobe, posterior margin of articles 5 and 6 lacking spines. 

Uropod 2, inner ramus, margin with row of single spines. Uropod 3, peduncle two to 

three times as long as ramus, with one stout distal spine and several small facial setae; 

ramus with one short distal spine and two short setae. Telson slightly longer than broad, 
distal margin forming a blunt point. 

Female. Eyes oval, relatively larger than those of male. Coxal plate 4 longer than wide. An- 
tennae | and 2 short, flagellum of each with eight articles; antenna | extending well be- 

yond peduncle of antenna 2, flagellum with aesthetascs. Gnathopod 1, article 6 palm 
transverse, convex, lightly setose. Gnathopod 2, anterior distal projection of article 2 (and 

3) strong, bluntly triangular; article 6 depth 66% of length, palm lightly setose, hind mar- 
gin with two groups of two to three long setae each. 

Habitat: No habitat data were associated with the specimens from the type locality. The 
specimens of Gonzalez (1991) were found among floating algae in shallow water. 

Etymology: This species is named for Sandro Ruffo, in honor of his early work on Par- 
hyalella and of his lifelong devotion to the study of amphipods. 

Remarks: Gonzalez (1991) reports a Parhyalella sp. from northern Chile that we tenta- 

tively identify as P. ruffoi. Some minor differences can be found between our figures of P. 
ruffoi and those given by Gonzalez for Parhyalella sp. Unfortunately, Gonzalez does not 
figure antenna 2 of the male, a key character in the diagnosis of Parhyalella; therefore, it 

is difficult to evaluate fully the distinctiveness of the Chilean Parhyalella, compared to P. 

ruffoi from Peru. 

PARHYALELLA STEELEI LAZO-WASEM AND GABLE NEW SPECIES 

Figures 28-31 

Parhyalella pietschmanni Steele; 1973:276—280, figs. 1—4. 

Material examined: YPM 9381: male holotype, 7.3 mm. YPM 9382: female allotype, 5.4 

mm. YPM 9380: male paratype, 6.9 mm. YPM 9383: seven female paratypes. YPM 9384: 

nine male paratypes. YPM 9835: 170 males, females and juveniles. Madagascar, Ambat- 

oloaka, Nosy Bé, from shallow water among floating turtle grass (Thalassodendron cilia- 
tum) washing up near shore, lat 13°15’S, long 43°15’E; collector probably A. G. Humes, 

1963-1964. 

Diagnosis: Male. Eye small, round, dark. Antenna 2, peduncle very stout, article | of fla- 

gellum 5-conjointed. Gnathopod 1, article 5 anterior margin with distal setae only; arti- 
cle 6 palm transverse, hind margin concave; dactyl bifurcate. Gnathopod 2, article 6, hind 

margin rounded. Uropod 2, inner ramus, margin with row of single spines. 

Type locality: Ambatoloaka, Nosy Bé, Madagascar. 
Description: Male. Eye small, round, dark in alcohol-preserved specimens. Coxal plates 

medium, coxa | anterior margin weakly produced, rounded, coxa 4 width subequal to 

length. Antenna | extending to end of peduncle of antenna 2, flagellum slightly longer 

than peduncle, consisting of 14 articles. Antenna 2 peduncle inflated, article 4 length 

subequal to article 5; flagellum longer than article 5 of peduncle, consisting of eight ar- 

ticles, article 1 of flagellum 5-conjointed, combined length of remaining articles equal to 
first. Upper lip, distal margin broadly convex, finely setose. Lower lip, outer lobes broad, 
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Figure 24. 

Parhyalella ruffoi Lazo-Wasem and Gable, new species, USNM 1000158, male holotype, 7.8 mm. Abbrevia- 

tions: LL, lower lip; Md, mandible; Mx, maxilla; Mxpd, maxilliped; UL, upper lip; |, left; 1, right. 



Figure 25. 

Parhyalella ruffoi Lazo-Wasem and Gable, new species. A. USNM 1000158, male holotype, 7.8 mm. B. USNM 
1000160, male paratype, 8.0 mm. Abbreviations: Gn, gnathopod; U, uropod. 
ee eee 
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Figure 26. 

Parhyalella ruffoi Lazo-Wasem and Gable, new species, USNM 1000158, male holotype, 7.8 mm. Abbrevia- 

tion: P, pereopod. 

distal and inner margins finely setose. Left mandible, molar strong, triturative, inner 
margin with three large and three small plumose setae, lacinia mobilis 6-dentate, incisor 

5-dentate. Right mandible similar to left, molar with plumose accessory seta, inner mar- 

gin with two large and two small plumose setae, accessory plate with stout proximal 

teeth, distally serrate. Maxilla 1, inner plate with two stout plumose setae; outer plate 
with nine serrate teeth, inner margin lightly setose near base of teeth. Maxilla 2, inner 
plate subequal in width and slightly shorter than outer plate, with row of plumose and 
simple setae along inner and distal margin, proximal plumose setae stout; outer plate 
with a few small setae at outer distal corner, distal margin with subapical and apical rows 
of setae, subapical setae very stout. Maxilliped, inner plate, distally with three stout teeth, 
inner margin lined with plumose setae and fine facial setae; outer plate setose along dis- 
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Figure 27. 

Parhyalella ruffoi Lazo-Wasem and Gable, new species, USNM 1000159, female allotype, 4.8 mm. Abbrevia- 

tion: Gn, gnathopod. 

tal and inner margin, apical setae stout; palp, article 2 with broad, setose, inner lobe, ar- 

ticle 3, inner margin with distal lobe, distal margin setose; article 4 with long distal nail. 

Gnathopod 1, article 5 length subequal to article 6, with only distal setae on anterior mar- 
gin; article 6 width 75% of length, anterior margin broadly curved, palm transverse, 

weakly convex, posterior corner forming blunt right angle, defined by two stout spines 

near corner and one larger facial spine; dactyl bifurcate. Gnathopod 2, article 6 width 

75% of length, palm oblique, slightly sinuous, spinose and setose, with two stout spines 



Figure 28. 

Parhyalella steelei Lazo-Wasem and Gable, new species. A. YPM 9381, male holotype, 7.3 mm. B. YPM 9382, 

female allotype, 5.4 mm. Abbreviation: T, telson. 
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at posterior corner, hind margin concave with two setal groups. Pereopods 3 and 4 sim- 

ilar, article 2 posterior margin with a few setae, articles 5 and 6, posterior margin spinose. 

Pereopods 5 to 7 sequentially longer. Pereopod 5, articles 2 and 4 with distinct posterior 

lobe, article 4 anterior margin with two medial spine clusters, article 5 shorter than arti- 

cles 4 and 7. Pereopods 6 and 7 similar, articles 2 and 4 with distinct posterior lobe, pos- 

terior margin of articles 5 and 6 lacking spines. Uropod 2, inner ramus, margin with row 

of single spines. Uropod 3, distal margin of peduncle with two stout spines, ramus 

slightly less than 50% length of peduncle, distally with one short spine and two setae. Tel- 
son longer than broad, distal margin tapered to blunt point at apex. 

Female. Eye similar to that of male. Antenna | extending well beyond peduncle of an- 
tenna 2, flagellum long, of 11 articles; antenna 2, flagellum slightly longer than peduncle, 

consisting of 10 articles. Gnathopod 1, article 4 with two distal setae; article 5 shorter 

than article 6; article 6 distally expanded, palm essentially transverse but with slight an- 
terior obliqueness, convex, exterior facial surface with distinct cluster of five setae at mid- 

point of palm, posterior corner defined by two stout spines. Gnathopod 2, anterodistal 

lobe of article 2 weak; article 5 posterior lobe very broad, produced below article 6; arti- 

cle 6 width 66% length, palm oblique, nearly straight, weakly spinose, posterior corner 

with very slight protuberance and two stout spines, length of hind margin equal to palm, 
with two groups of two setae each. 

Habitat: Drifting dead turtle grass (mostly Thalassodendron ciliatum) washing ashore at 

low-water level during neap tides, driven onshore by prevailing winds (Steele 1973, and 
personal communication). 

Etymology: Named for D. H. Steele, donor of these specimens, whose valuable informa- 
tion on their ecology and habitat helped lead to the discovery of the new species from 
Nevis, British West Indies. 

PARHYALELLA SP. 

Material examined: YPM 9841: female, 3.2 mm, British Virgin Islands, Anegada, bay East 

of Pomato Point, at Neptune’s Treasure Resort, under rock at water’s edge; collector A. J. 
Baldinger, 26 Oct 1998. 
Remarks: A small female referable to this genus but otherwise unidentifiable was found 
among other amphipods (Ampithoe, Hyale, and others) from the island of Anegada, 

British Virgin Islands. Although other material from elsewhere in the area has been ex- 
amined (Guana Island, Tortola, Beef Island), no additional specimens have been found. 

Remarks on Species of Parhyalella 
Several authors have commented on the difficulty of distinguishing among the species of 
Parhyalella sensu lato. Shoemaker (1933) noted that P. whelpleyi might prove to be a syn- 

onym of P. batesoni if new material were obtained from Bermuda (he apparently did not 

examine the type specimen of the latter). Ruffo (1953) discussed the close similarity of P. 

batesoni with P. congoensis, and implied that the latter cannot be distinguished from the 
former by their original descriptions. He further noted that P. batesoni, P. pietschmanni 

and P. congoensis constitute a group with strong morphological similarities. Steele (1973) 

suggested the various species of Parhyalella encountered in the Indian Ocean might be 

synonymous with what he identified as P. pietschmanni from Madagascar, but that the 

synonymy could only be confirmed by comparison with type specimens. Our studies on 

Parhyalella, sensu stricto, enable us to provide direction in distinguishing the species. 



Figure 29. 

Parhyalella steelei Lazo-Wasem and Gable, new species, YPM 9381, male holotype, 7.3 mm. Abbreviations: LL, 

lower lip; Md, mandible; Mx, maxilla; Mxpd, maxilliped; UL, upper lip; 1, left; r, right. 



Figure 30. 

Parhyalella steelei Lazo-Wasem and Gable, new species. A. YPM 9381, male holotype, 7.3 mm. B. YPM 9382, 

female allotype, 5.4 mm. Abbreviation: Gn, gnathopod. 
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Figure 31. 

Parhyalella steelei Lazo-Wasem and Gable, new species, YPM 9381, male holotype, 7.3 mm. Abbreviations: 

P, pereopod; U, uropod. 

Our guiding statements, unfortunately, apply only to males; more study of female char- 

acters is necessary before most females in Parhyalella can be distinguished with certainty. 
The primary diagnostic features for Parhyalella are: (1) the presence or absence of 

medial setae on article 5 of gnathopod 1, including their number when present, and (2) 
the number of conjointed segments of the flagellum of article 1 on antenna 2. 

Other features, such as the morphology or appearance of the eyes, the shape of the 
palm of gnathopod 1, and the presence of a simple or bifurcate dactyl on gnathopod 1, 

are additional characters useful in differentiating the species. 
The presence of medial setae on the anterior margin of article 5, gnathopod 1, 

serves to separate P. batesoni, P. congoensis, P. pietschmanni and P. whelpleyi from all the 
newly described species. In P. batesoni and P. whelpleyi this character is represented by a 
single small seta. In P. whelpleyi, antenna 2 flagellum article 1 is 3-conjointed, and the 
dactyl of gnathopod 1 is bifurcate. In contrast, antenna 2 of P. batesoni has a 5-conjointed 

flagellar article 1, and the dactyl of gnathopod 1 is simple. 
Parhyalella pietschmanni and P. congoensis both have multiple medial setae, rather 

than a single seta, on the anterior margin of article 5 of gnathopod 1. These two species 
are clearly distinguished by the number of these setae (two in P. pietschmanni and four 
in P. congoensis). The number of conjointed flagellar segments of article 1 of antenna 2 



Table 1. 

Key diagnostic characters distinguishing species of Parhyalella. 

P. batesoni 

P. whelpleyi 

P. pietschmanni 

P. congoensts 

P. barnardi 

P. kunkeli 

P. nisbetae 

P. ruffoi 

P. steele 

Eye 

shape 

and 

color 

Large, 

oval, 

black 

Small, 

round, pale 

to dark 

Large, 

oval, 

dark 

Unknown 

Very large, 

oblong, 

golden, widely 

spaced ocelli 

Medium, 

oval, 

black 

Medium, 

oval, 

dark 

Large, oval, 

faded red 

to brown 

Small, 

round, 

dark 

A2, 

relative 

stoutness 

Very 

stout 

Stout 

Very 

stout 

Stout 

Stout 

Stout 

Stout 

Stout 

Very 

stout 

A2, 

flagellum 

article 1, 

number of 

conjointed 

segments 

on 

1S] 

mn 

Gnl, 

article 5, 

medial 

anterior Gnl, 

margin palm 

1 small Transverse, 

seta nearly 

straight 

1 small Transverse, 

seta convex 

2 thick Oblique, 

setae convex 

4thick Oblique, 

setae slightly 

convex 

Bare Transverse, 

concave 

Bare Oblique, 

convex 

Bare Transverse, 

weakly 

concave 

Bare Transverse, 

concave 

Bare Transverse, 

weakly 

concave 

Gn2, 

article 6, 

Gnl, hind 

article 7 margin 

Simple — Slightly 

rounded 

Bifurcate Straight 

Bifurcate Rounded 

Simple 

Simple 

Rounded 

Rounded 

Bifurcate Rounded 

Simple With large 

Simple 

U2, 

inner 

ramus 

1 group, 

double 

spines 

Single 

spines 

1 group, 

double 

spines 

Single 

spines 

2 groups, 

double 

spines 

Single 

spines 

Single 

protuberance spines 

Slightly 

rounded 

Bifurcate Rounded 

Single 

spines 

Single 

spines 
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also distinguishes the species (five in P. pietschmanni, two in P. congoensis). The former 

species, in addition, has a bifurcate dactyl on gnathopod 1, whereas in the latter species 

the dactyl is simple. 
Parhyalella nisbetae is unique and immediately recognizable in having a produced 

distal hind margin on article 6 of gnathopod 2. Parhyalella ruffoi and P. barnardi are both 

from the eastern Pacific coast and their geographic distributions may eventually be found 

to overlap. However, these two species are easily distinguished. Parhyalella ruffoi has a 

stout antenna 2 with a 5-conjointed flagellar article 1. Parhyalella barnardi has a much 

less stout second antenna and possesses a 4-conjointed flagellar article 1. Parhyalella ruf- 

foi also has small eyes that are faded red or brown when preserved, whereas P. barnardi 

has large and oblong eyes with a distinctly golden appearance in preservative. 

Parhyalella kunkeli and P. steelei differ in the number of conjointed flagellar seg- 
ments of article | on antenna 2. In addition, the shape of the palm of gnathopod 1 dif- 
fers between the species. Parhyalella kunkeli has a 4-conjointed flagellar article 1 on 

antenna 2 and an oblique gnathopod 1 palm, whereas P. steelei has five conjointed arti- 

cles and the palm of gnathopod | is transverse. Furthermore, in both these species the 

palm is convex, in contrast to the concave palms of P. ruffoi and P. barnardi. Also, both 

species have a bifurcate dactyl on gnathopod 1, whereas in P. ruffoi and P. barnardi the 

dactyl is simple. 
Appendages such as the uropods, although traditionally useful in distinguishing 

amphipod taxa, are not found to be useful in Parhyalella as the spination is variable and 

remarkably similar among the various species. Only P. barnardi, with two groups of two 

spines on the inner ramus of uropod 2, shows any consistent difference from the other 

species. P. batesoni and P. pietschmanni have a single group of two spines proximally on 

the inner ramus of uropod 2. The former, however, is known only from the holotype, and 

the latter is apparently variable, as the figure of Barnard (1970) does not show a double 

spine group for the inner ramus of uropod 2. 

Several characters of the mouthparts and pereopods are of potential interest in fu- 
ture analyses of variation, as more adult individuals become available. The lacinia mo- 

bilis, although typically 6-dentate, appears 5-dentate in P. kunkeli; in this species the 
proximal tooth on the lacinia is minute. The specimen of P. pietschmannz illustrated by 

Barnard (1970:270, fig. 180) has a 5-dentate lacinia. Furthermore, his figure (1970:270, 

fig. 180) of the maxilliped shows five stout teeth on the distal margin of the inner plate. 

In all other species examined the inner plate has only three teeth on the distal margin. 
Our examination of specimens from Hawaii does not agree with Barnard’s figures in this 

respect; all specimens examined for this feature have only three teeth. Subtle differences 
are also seen in the number of relatively stout setae on the proximal anterior margin of 

pereopod 5, article 2; these are placed together as a distinct group separate from the setae 

found along the same margin. The setal group varies from one or two setae (P. congoen- 

sis, P. whelpleyi and P. steelei), to three setae (P. batesoni, P. barnardh, P. kunkeli and P. nis- 

betae), to four to five setae (P. pietschmanni). In the latter, the pattern is of three or four 

primary setae, the most proximal of which is coupled with a smaller seta; observed vari- 
ation may be allometric. These setation patterns may represent a useful diagnostic char- 

acter if they are found to be consistent. 
Many more specimens of Parhyalella, beyond the type series, will have to be analyzed 

before the morphological and geographic boundaries separating the various species can be 
defined more precisely. Nevertheless, we believe that the diagnostic characters we have se- 
lected represent the terminus of allometric growth and are therefore reliable (see Table 1). 
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Key to the Species of Parhyalella 
(males) 

1. Gnathopod 2, article 6, posterior corner produced -----+--++-+++:+++:- P. nisbetae new species 

Gnathopod 2, article 6, posterior corner rounded, not produced --+-+++++++++++++++ee8> 2 

2. Gnathopod 1, article 5, anterior margin with medial setae -------++-++++ essere eter eee g 

Gnathopod 1, article 5, anterior margin bare +++ +++ +++ seer eee e tee e eee eee é 

3. Gnathopod 1, article 5, anterior margin with one seta +--+ + +++: sete tree reece eee 4 

Gnathopod 1, article 5, anterior margin with more than one seta ------+++++++++++++++> 5 

4. Antenna 2, article 1 of flagellum 5-conjointed -------+-+-++++ss+ees essere sees P. batesoni 

Antenna 2, article 1 of flagellum 3-conjointed -----++-+++++s ster t eee eee P. whelpleyi 

5. Gnathopod 1, article 5, anterior margin with two setae ---------++++++++::- P. pietschmannt 

Gnathopod 1, article 5, anterior margin with four setae ----------+--+-+-++--- P. congoensis 

6. Gnathopod Il palm concave CeCe Dew Cr CieCmiChO aCate Cr Oyu rat CF CheOmCmt 10 Stan) TIPO OPO OobeOed OO O16 elo OS OF O8O (Chat OPO c 7 

Gnathopod I, palm straight (OLAV I\(D:eo UD UO OOO DID OO doo oOoGodpOooodD0oKK0OnG0G000G0000C 8 

7. Antenna 2; article|1 of flagellum 4=conjointed ----+----=--s--*--)-- P. barnardi new species 

Antennal? article of flagellumm>-conjoimted= =< <> 2 --< Fe wii P. ruffoi new species 

Seantennad article lot flagellum 4-conjoimted! «<9 er i P. kunkeli new species 

Amtenna2vanticleveor fagelluma 5-comjomted! i-inr P. steelei new species 
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Systematic Account 

of Exhyalella 

Description of Genus 

EXHYALELLA STEBBING 1917 REVISED STATUS 

Exhyalella Stebbing; 1917:435. 

Exhyalella Stebbing; 1918:66. 

Type species: Exhyalella natalensis Stebbing 1917. 

Diagnosis: Mandibular molars without plumose accessory seta. Maxilla 1 lacking a palp 

but represented by a distinct small spine in shallow excavation. Maxilliped palp with 4-ar- 

ticulate palp, article 4 unguiform, lacking whip-like seta. Male antenna 2 peduncle equal 

in width to antenna | peduncle. Male gnathopod 1 much smaller than gnathopod 2, arti- 

cle 6 with transverse palm; gnathopod 2, article 6 palm strongly oblique. Female gnatho- 

pod 1, article 6 with transverse palm; gnathopod 2 much larger than gnathopod 1, article 

6 with palm oblique, of distinctly different morphology than gnathopod 1. Female 

gnathopod 2 of similar morphology to that of male. Uropods | and 2, outer rami spinose 

along margin. Telson entire. 

Distribution: Indian Ocean. 

Included species: Exhyalella natalensis Stebbing, E. indica (K. H. Barnard), E. hartmant 
new species. 

Species Descriptions 

EXHYALELLA NATALENSIS STEBBING 1917 

Figures 32-35 

Exhyalella natalensis Stebbing; 1917:435. 
Exhyalella natalensis Stebbing; 1918:66—67, pl. 11. 

Parhyalella natalensis K. H. Barnard; 1925:359-360. 

Parhyalella natalensis K. H. Barnard; 1935:294—295, fig. 11f. 

Parhyalella natalensis Griffiths; 1974:253. 

Parhyalella natalensis Barnard and Karaman; 1991:372. 

Material examined: SAM A4574: male lectotype, 8.0 mm; female paralectotype, 10.6 mm; 

female paralectotype, 10.4 mm; male paralectotype, 7.8 mm; male paralectotype, 8.3 mm; 

27 male and 19 female paralectotypes; four male and two ovigerous female paralectotypes 

separated out by C. L. Griffiths; South Africa, Durban; collector H. W. Bell Marley, 28 May 

PONT: 

Diagnosis: Male. Gnathopod 1, palm of article 6 transverse, posterior corner demarcated 
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Figure 32. 

Exhyalella natalensis Stebbing, SAM A4574. A. Male lectotype, 8.0 mm. B. Female parallolectotype, 10.6 mm. 

Abbreviation: U, uropod. 



1 (Yo A REVISION OF PARHYALELLA KUNKEL (CRUSTACEA: AMPHIPODA: GAMMARIDEA) 

by distinct protuberance and stout, recurved spine. 

Female. Gnathopod 2, article 6, palm strongly oblique, very densely lined with long, fine, 

distally curved setae, posterior corner with broad excavation, marked by three large 
spines at point of dactyl closure. 

Type locality: Durban, South Africa. 

Description: Male. Eye large, oval, pale yellow in alcohol-preserved specimens. Coxal 

plates 1 to 3 deeper than broad, coxa 1 anteriorly produced, coxa 4 as broad as deep, 

nearly twice as broad as 3; distal margins of coxae smooth. Antenna | extending beyond 

peduncle of antenna 2, peduncle slightly thicker than that of antenna 2, less than one- 

half length of flagellum, flagellum of 16 articles. Antenna 2, peduncle articles 4 and 5 

subequal in length, flagellum slightly longer than peduncle, with 16 articles. Left 

mandible, incisor with five teeth, lacinia with three to four proximal teeth, distally with 
bifurcate blade; right mandible, incisor process with four teeth, lacinia 5-toothed; molars 
of both left and right mandible strong, triturative. Maxilla 1, inner plate with two distal 

plumose setae, outer plate with eight distally serrate teeth, lacking palp but with single 

small spine on outer margin. Maxilla 2, inner and outer plates of equal width, inner plate 

with row of stout, plumose setae along apical margin and distal half of inner margin, 

outer plate with distal setae only. Maxilliped palp much larger than outer plate, 4-artic- 

ulate, article 4 unguiform, with large distal nail. Gnathopod | much smaller than gnatho- 

pod 2, article 5 slightly longer than article 6, posterior lobe broad, spinose; article 6, 

broad, subquadrate, palm with strong recurved spine arising at base of bulbous protu- 
berance of posterior corner, hind margin with three setal clusters, dactyl stout, distally bi- 

furcate, directed inward. Gnathopod 2, article 5 short, strongly produced between articles 

4 and 6, article 6 twice as long as deep, palm strongly oblique, lined with spines and setae, 

hind margin 30% length of palm. Pereopods 3 and 4 slender, article 2, anterior margin 

with distal setae, articles 4 to 6, anterior margins nearly bare; pereopod 5 stout, spinose, 

shorter than pereopods 6 and 7, articles 2 and 4 with posterior lobes; pereopods 6 and 7, 

articles 2 and 4 with posterior lobes, pereopod 7 longest. Uropods 1 and 2 slender, spi- 

nose; uropod 1, rami subequal in length, of same length as peduncle; uropod 2, rami 

longer than peduncle, inner ramus longer than outer, four times longer than broad. Uro- 
pod 3, peduncle with two distal spines; ramus 50% length of peduncle, distally with one 

spine and a few setae. Telson apically tapered to acute angle. 

Female. Antennae long and thin; antenna 1 flagellum, 14 to 20 articles. Coxal plates 

deeper and broader than in males. Gnathopod 1, article 5 subequal in length to article 6, 

article 6 twice as long as wide, palm transverse, slightly convex, two spines defining pos- 
terior corner, hind margin setose along distal half. Gnathopod 2, article 5 lobe very deep, 
as wide as length of article; article 6, width about 60% of length, palm strongly oblique, 

convex, very densely lined with fine, curly tipped setae, three large spines at point of 

dactyl closure. 
Remarks: The type material consists of approximately 50 specimens and one slide of dis- 

sected appendages from one male and one female. From the records available, no speci- 

men was specifically designated as the holotype. The data in the original catalog at the 

South African Museum that correspond with this lot indicate the original manuscript 

name of “Parhyalella retundata” and make no reference to type status. One 8.3 mm male 

and one 10.4 mm female included in the specimen lot had been previously dissected, 
with the missing parts partially corresponding to those on the microscopic slide prepa- 

ration. Unfortunately, the poor quality of Stebbing’s figures do not allow detailed com- 

parisons with those of the dissected specimens and microscope slide. We consider the 
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Figure 33. 

Exhyalella natalensis Stebbing, SAM A4574, male lectotype, 8.0 mm. Abbreviations: LL, lower lip; Md, 

mandible; Mx, maxilla; Mxpd, maxilliped; plp, palp; 1, left; 1, right. 



Figure 34. 

Exhyalella natalensis Stebbing, SAM A4574. A. Male lectotype, 8.0 mm. B. Female parallolectotype, 10.6 mm. 
Abbreviation: Gn, gnathopod. 
SS ee ee 



Figure 35. 

Exhyalella natalensis Stebbing, SAM A4574, male lectotype, 8.0 mm. Abbreviations: P, pereopod; T, telson. 
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two dissected specimens to be figured syntypes from among a large series of syntypes, 

and so, to clarify application of the name, we hereby designate the 8.0 mm male speci- 
men from lot SAM A4574 as lectotype for Parhyalella natalensis. 

EXHYALELLA INDICA (K. H. BARNARD 1935) NEW COMBINATION 

Figures 36, 37 

Parhyalella indica K. H. Barnard; 1935:294-295, fig. 1 la—e. 
Parhyalella indica Sivaprakasam; 1969:299-301, fig. 2 
Parhyalella indica Barnard and Karaman; 1991:372. 

Material examined: ZS] 1728: male lectotype, 7.2 mm; four male paralectotypes. India, 

Tuticorin Harbor, shore; collector H. S. Rao, Feb—Mar 1926. 

Diagnosis: Gnathopod 1, palm convex, posterior corner of palm rounded, defined by two 

stout spines projecting distally; gnathopod 2, pala sinuous. 

Type locality: Tuticorin Harbor, India. 

Description: Male. Eyes medium, black in alcohol-preserved specimens. Coxal plates 1 to 

3 deeper than broad, coxa | anteriorly produced, coxa 4 as broad as deep, and one and 

one-half times as broad as coxa 3. Antenna 1, peduncle article 1 slightly wider than pe- 

duncle of antenna 2, flagellum extending 50% length of antenna 2, composed of 14 arti- 

cles. Antenna 2, flagellum longer than peduncle, composed of 14 articles. Gnathopod 1 

much smaller than gnathopod 2, article 5 slightly longer than article 6, posterior lobe 

broad, with relatively few setae; article 6 subquadrate, slightly longer than broad, palm 

transverse, convex, lined with setae, posterior corner rounded, marked by two stout 

spines directed distally, inner spine one-third larger than outer, hind margin with short 

row of single setae, dactyl simple, annulate. Gnathopod 2, article 5 short, produced be- 

tween articles 4 and 6; article 6, length nearly twice the width, palm strongly oblique, dis- 

tinctly sinuous, moderately lined with spines and setae, posterior corner with excavation 

and four spines. Uropods | and 2 normal, spinose. Uropod 3, peduncle nearly three times 
wider than ramus, distally with two stout spines and a few setae; ramus 50% length of pe- 

duncle, distally with one stout spine and a few setae. Telson quadrate, width equal to 

length, posterior margin bracket-shaped. 
Female. None examined. We had an opportunity to examine only male specimens and 

therefore must rely on the original description of K. H. Barnard (1935) and the short re- 

description by Sivaprakasam (1969) for female morphology. Although neither author 

produced greatly detailed figures of the gnathopods, both refer to a dense brush of setae 
on the palm of gnathopod 2. In comparing the gnathopod 2 setal brush of female E. na- 

talensis and E. indica, K. H. Barnard (1935) noted it was more dense in the latter. His fig- 

ure of the female gnathopod 2 of E. indica is poorly drawn (for example, the hind margin 

of article 6; Barnard 1935:295, fig. 11b). Gnathopod 2, as illustrated, seems produced 

posteriorly (ironically, he comments on the poor quality of Stebbing’s [1918, pl. xi] fig- 

ures of E. natalensis). Sivaprakasam’s (1969:302, fig. 2) figure of female gnathopod 2 is 

substantially better and does not show a posterior projection as illustrated in K. H. 

Barnard’s (1935) figure. We believe that Barnard’s illustration is incongruent with hyalid 
female gnathopod 2 morphology, and that Sivaprakasam’s (1969) illustration, therefore, 

likely represents the true state of this character. 
Remarks: Barnard did not specifically assign type status in his original description. The 

five specimens we received from the Zoological Survey of India were labeled “types” 



> 

ELT 

pea! =m, = 

Figure 36. 

Exhyalella indica K. H. Barnard. A. ZSIC 1728/1, male lectotype, 7.2 mm. B. ZSIC 1728/1, male paralecto- 

type, 7.0 mm. Abbreviations: Md, mandible; Mx, maxilla; U, uropod; |, left; 1, right. 
eee NG ie es 2 Se ee ee 



Figure 37. 

Exhyalella indica K. H. Barnard, ZSIC 1728/1, male lectotype, 7.2 mm. Abbreviations: Gn, gnathopod; T, tel- 

son; U, uropod. 



Figure 38. 

Exhyalella hartmani Lazo-Wasem and Gable, new species, YPM 9280, male holotype, 6.8 mm. Abbreviations: 
T, telson; U, uropod. 



Figure 39. 

Exhyalella hartmani Lazo-Wasem and Gable, new species, YPM 9280, male holotype, 6.8 mm. Abbreviations: 

LL, lower lip; Md, mandible; Mx, maxilla; Mxpd, maxilliped; UL, upper lip; |, left; r, right. 



Figure 40. 

Exhyalella hartmani Lazo-Wasem and Gable, new species, YPM 9280, male holotype, 6.8 mm. Abbreviation: 
Gn, gnathopod. 
—————————————— eee 
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(=syntypes). To clarify application of the name, we hereby designate the 7.2 mm male 
specimen from lot ZSI 1728 as lectotype for Parhyalella indica. 

EXHYALELLA HARTMANI LAZO-WASEM AND GABLE NEW SPECIES 

Figures 38—41 

Material examined: YPM 9280: male holotype, 6.8 mm. YPM 9284: female allotype, 6.2 
mm. YPM 9282-9283: two male paratypes, each on SEM stub. YPM 9286: 11 male para- 
types. YPM 9287: male paratype, 6.2 mm. YPM 9835: male paratype, 6.2 mm. YPM 9836: 
male paratype, 6.2 mm. YPM 9837: male paratype, 5.1 mm. YPM 9840: male paratype, 

6.3 mm. YPM 9281: female paratype, 5.1 mm. YPM 9285: four female paratypes. Sey- 

chelles, Beau Vallon, Mahé Island, Yale Seychelles Expedition Station 33, lat 4°37’S, long 
55°26’E; collector A. J. Kohn, 24 Jan 1958. 

Diagnosis: Male. Gnathopod 1, article 6, proximoposterior corner of palm demarcated 

by a distinct protuberance and stout, curved spine; gnathopod 2, article 6, hind margin 
with three bifurcate spines distinctly set away from posterior corner of palm. 

Female. Gnathopod 2, article 6, palm strongly oblique, weakly sinuous, densely lined with 

long thin setae, posterior corner with three large spines and slight excavation. 
Type locality: Mahé Island, Beau Vallon, Seychelles. 

Description: Male. Eye large, oval, black in alcohol-preserved specimens, coxa | anteriorly 

produced, coxae 2 and 3 longer than broad, coxa 4 broader than deep, nearly twice as 

broad as coxa 3. Antenna 1, article 1 of peduncle slightly thicker than peduncular articles 
4 and 5 of antenna 2, flagellum composed of 16 articles, extending beyond peduncle of an- 

tenna 2. Antenna 2, peduncle slightly shorter than flagellum, flagellum composed of 13 ar- 

ticles. Upper lip broadly rounded, distally setose. Mandibular molar triturative, incisor 6 

toothed, left lacinia mobilis with five teeth, right accessory plate bifurcate, one margin un- 

evenly toothed and serrate. Maxilla 1 palp lacking, but represented by a small spine on a 

distinct prominence on exterior margin. Maxilla 2, inner plate slightly narrower than 

outer plate, distal half of inner margin lined with row of plumose and simple setae, prox- 

imally defined by one stout plumose seta; outer plate distally setose with submarginal 

setae and one plumose seta. Maxilliped palp unguiform, composed of four articles, article 

4 with distal nail. Gnathopod 1, article 6 nearly one-third longer than wide, palm trans- 

verse, nearly straight, and lined with setae and small facial spines, posterior corner with 

stout, slightly curved spine, hind margin weakly concave at distal end, dactyl bifurcate. 

Gnathopod 2, article 5 strongly produced between articles 4 and 6, margin very spinose, 

length of article 6 twice the width, palm strongly oblique, spinose, sinuous, proximally de- 

fined by four spines somewhat stouter than those lining palm; hind margin proximal to 

palm one-third length of palm, nearly straight, with three marginal spines set off from the 

posterior corner. Pereopods 3 and 4 slender, article 2, anterior margin with distal setae, 

posterior margin with medial and distal setae, articles 4 to 6, anterior margins nearly bare; 

pereopod 5 stout, spinose, shorter than pereopods 6 and 7, articles 2 and 4 with posterior 

lobes; pereopods 6 and 7, articles 2 and 4 with posterior lobes, pereopod 7 longest, 66% 

of body length in largest males, spines on anterior margin of article 6 in groups of three. 

Uropod 1 extending beyond uropod 2, peduncle subequal in length to rami; uropod 2, 

inner ramus longer than outer; uropod 3, peduncle with many small facial spines and two 

(rarely, three) stout distal spines; ramus nearly 75% length of peduncle. Telson longer than 

wide, tapering to a weak point, lateral margins with setae, and apex with two pairs of setae. 
Female. Antenna 1, flagellum with aesthetascs. Gnathopod 1, article 6 rectangular, length 



Figure 41. 

Exhyalella hartmani Lazo-Wasem and Gable, new species, YPM 9284, female allotype, 6.2 mm. Abbreviation: 

Gn, gnathopod. 
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of article 6 twice the width, palm transverse, posterior corner rounded, defined by two 
stout spines, hind margin weakly setose. Gnathopod 2, posterior margin of article 4 se- 
tose, length article 6 nearly twice the width, palm weakly sinuous, densely lined with setae 
(some plumose), with three stout spines at point of dactyl closure. 
Habitat: Shallow water, among coralline rubble. 

Etymology: This species is named in honor of Willard D. Hartman of Yale University, the 
senior invertebrate zoologist of the Yale Seychelles Expedition (1957-1958). 

Remarks on Exhyalella 

The three species of Exhyalella are primarily distinguished by characters of gnathopod 

morphology. Unfortunately, unless both males and females are collected together and ex- 

amined, specific identification can be difficult. Males of Exhyalella indica lack the prom- 

inent tubercle and stout recurved spine at the posterior corner of article 6, gnathopod 1, 

found in both E. hartmani and E. natalensis. Unfortunately, because of considerable mor- 

phologic and allometric variation, no single character definitively distinguishes the males 
of E. hartmani and E. natalensis. However, several characters in combination will sepa- 

rate these two species. The relative size of the eye is greater in E. natalensis than in E. hart- 

mani: in similar-sized individuals the eyes of the former appear 20% to 25% larger than 
those of the latter. In E. natalensis, the length of the ramus of uropod 3 rarely exceeds 
one-half the length of the peduncle, and often is much shorter, especially in larger indi- 

viduals. In E. hartmani the ramus of uropod 3 is often 75% or more of the length of the 

peduncle. Finally, the hind margin of article 6 of gnathopod 2 is usually much shorter 
relative to the palm in E. natalensis than in E. hartmani. 

Aside from the characters that help to distinguish males of E. hartmani from males 

of E. natalensis, there are clear morphological characters that separate the females of 

these two species. Females of E. natalensis and E. indica have a brush-like appearance of 

the setae lining the palm of gnathopod 2, which is lacking in E. hartmani. In E. hartmani, 

although the palm of gnathopod 2 of the females is densely lined with setae, the setae are 

much stouter and do not present a brush-like appearance. Females of E. natalensis and E. 

indica, however, are virtually indistinguishable. 

Key to the Species of Exhyalella 
(males and females) 

1. Female gnathopod 2, article 6 palm with dense, brush-like setae --------+-++++++++++++: 2 

Female gnathopod 2, article 6 palm with fine spines and setae, 

ILO fare (OC AGHA LAU S INU OR h =e Pasian a eho 2) 2 = 2-22) 0c inne ein ei E. hartmani new species 

2. Male gnathopod 1, posterior corner of article 6 with distinct protuberance ----- E. natalensis 

Male gnathopod 1, posterior corner of article 6 broadly rounded, 
lacking a protuberance [0 le! ie) 6),6@:.6, 101 0) .@) 1e)6) 0) Je)e) (0, .e; (e) (w/a Velo! 0116! 6) 40).18) 0) 01 "e) 16) 16 7:0 e) 18). ele] (a kee) le eels see nes ee E. indica 
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Systematic Account 

of Marinohyalella 

Description of Genus 

MARINOHYALELLA LAZO-WASEM AND GABLE NEW GENUS 

Diagnosis: Mandibular molar (left and right) with plumose accessory seta. Maxilla 1 with 

minute, |-articulate palp. Maxilliped with 4-articulate palp, article 4 unguiform and lack- 

ing whip-like seta. Male antenna 2, peduncle not greatly thicker than peduncle of antenna 

1. Male gnathopod 1 much smaller than gnathopod 2, palm transverse; gnathopod 2, palm 

strongly oblique. Female gnathopods subequal in size, palms transverse, of similar mor- 

phology. Female gnathopod 2 of distinctly different morphology than that of male. 
Uropods 1 and 2, outer rami lacking marginal spines. Uropod 3 uniramous. Telson entire. 

Type species: Hyalella richardi Chevreux 1902 (by monotypy). 

Distribution: Mediterranean Sea, off Isle of Alboran, Spain; Banyuls, France; and Genoa, 

Italy. 

Included species: Marinohyalella richard. 

Remarks: Chevreux placed his species in the freshwater genus Hyalella (his fig. 1 erro- 

neously indicates the genus as Hyale), undoubtedly because the characteristics of the 

gnathopods and maxilla match those for Hyalella. Possibly because it occupies a fully 

marine habitat, Charniaux Legrand (1951) removed this species to the genus Parhyalella, 

but gave no specific reasons for doing so. 

Species Description 

MARINOHYALELLA RICHARDI (CHEVREUX) 1902 NEW COMBINATION 

Figures 42—45 

Hyalella richardi Chevreux; 1902:223—227, figs. 1, 2. 

Hyalella richardi Chevreux; 1935:121, pl. 16, figs. 1, 2. 

Hyalella richardi Brian; 1940:5, figs. 1—4. 
Parhyalella richardi Charniaux Legrand; 1951:377. 

Parhyalella richardi Barnard and Karaman; 1991:372. 

Parhyalella richardi Krapp-Schickel; 1993:758—759, fig. 519. 

Material examined: MOM 37-0992: male holotype, female allotype, male paratype, 8.6 

mm; female paratype, 5.5 mm; six paratypes. Mediterranean Sea, off Isle of Alboran, 

Spain, “Princess Alice” Station 643; collector Richard and Neuville, 1896. ZMB 25333: 

four males, one ovigerous female. Italy, Genoa, on beach or near shore, in sea grass; col- 

lector [L.] Brian, 7 Apr 1940. 

Type locality: Mediterranean Sea, off Isle of Alboran, Spain. 



Figure 42. 

Martnohyalella richardi (Chevreux), MOM 37 0992. A. Male paratype, 8.6 mm. B. Female paratype, 5.5 mm. 
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Diagnosis: As for the genus. 

Description: Male. Eyes small, nearly round. Coxae | to 4 large, broad and deep, lower 
margins bare. Antenna | slender, extending well beyond peduncle of antenna 2, flagellum 

with 12 to 13 articles. Antenna 2 slender, flagellum with 13 to 16 articles. Mandibles lack- 

ing a palp, with 5-toothed incisor, left mandible with 5-toothed accessory plate (lacinia), 

right mandible with serrate, bifurcate accessory plate, proximally with two teeth. Maxilla 

1 with minute, 1-articulate palp with distal spine, outer plate distally with eight (nine?) 

serrate spines, inner plate distally with two large, plumose setae. Maxilla 2, inner plate 

inner margin with a few small setae, distal half with row of setae and a single proximal 

plumose seta, outer plate with long setae distally, outer margin finely setose. Maxilliped 

inner plate with setose inner margin and three stout apical teeth, palp 4-articulate, arti- 

cle 3 with facial setal row, article 4 unguiform with distal nail. Coxal gills from gnatho- 

pod 2 through pereopod 6; pereopods 5 and 6 with accessory gills. Gnathopod 1 much 

smaller than gnathopod 2, posterior lobe of article 5 broad, lined with small marginal 

setae; article 6, palm transverse, posterior corner with stout spine on inner and outer 

face, dactyl stout, closing tightly against palm. Gnathopod 2, article 6, palm strongly 
oblique, nearly full length of article, densely lined with fine setae, inner margin lined with 

several rows of small spines, dactyl long and curving, closing against excavation and 

small spine at posterior corner of palm. Pereopods 3 and 4 similar, weakly setose, article 

2 narrow; pereopods 5 and 6, article 2 broad, articles 4 to 6 strongly spinose; pereopod 7 

spinose, article 2 broadly expanded, posterior margin moderately serrate. Uropods | and 

2, inner rami slightly wider than outer, two spines along inner margin; outer rami with 

terminal spines only; uropod 3, peduncle and ramus with two distal spines each. Telson 

subquadrate, posterior margin slightly pointed. 

Female. Eyes relatively larger than those of male and slightly oblong. Antennae 1| and 2 

slender, with 8 to 10 flagellar articles. Gnathopod 1, article 5 broad, article 6 twice as long 

as wide, palm transverse; gnathopod 2 of similar size and form, article 6 relatively longer 

than that of gnathopod 1. Brood lamellae from gnathopod 2 to pereopod 5, thin, con- 

secutively smaller from 2 to 5, densely lined with short setae. Uropods | and 2, outer rami 

with terminal spines only. 
Remarks: Chevreux indicated a type series that included 11 specimens; we found only 10 

specimens. 
Krapp-Schickel (1993) states in her generic diagnosis that Parhyalella lacks a palp 

on maxilla 1, but she clearly illustrates and describes a rudimentary palp on that mouth- 

part in her figures of P. richardi (1993:759, fig. 519). Our figures agree with hers except 

for a few minor differences in setation; most notably, her figure of male gnathopod 2 

(1993:759, fig. 519) lacks setae on the posterior margin of article 2, which are evident in 

the type material examined. 



Figure 43. 

Marinohyalella richardi (Chevreux), MOM 37 0992, male paratype, 10.4 mm. Abbreviations: Md, mandible; 

Mx, maxilla; Mxpd, maxilliped; 1, left; r, right. 
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Figure 44. 

Marinohyalella richardi (Chevreux), MOM 37 0992, male paratype, 10.4 mm. Abbreviations: Gn, gnathopod; 

U, uropod. 



Figure 45. 

Marinohyalella richardi (Chevreux), MOM 37 0992, male paratype, 10.4 mm. Abbreviation: P, pereopod. 



Remarks 

on the Hyalidae 

Historically, the generic diagnoses within the hyalid—hyalellid talitroideans have been de- 

fined as in Bulycheva (1957). The currently accepted and expanded diagnoses are those 
of Barnard and Barnard (1983) and Barnard and Karaman (1991). Although the core of 

nontalitrid genera has been realigned several times with respect to familial or subfamily 

placement (Hyalidae/Hyalinae or Hyalellidae/Hyalellinae), the generic composition has 

been generally stable. Characteristics of the telson (cleft or entire), maxilla 1 palp (lack- 

ing, 1-, 2- or 3-segmented), uropod 3 inner ramus (present or lacking), and basic gnatho- 
pod architecture have served to distinguish the various hyalid genera. It is somewhat 

surprising, therefore, that Marinohyalella richardi could have been assigned to the genus 

Parhyalella. Although Charniaux Legrand (1951) did not provide justification for doing 

so, the change has been virtually unquestioned for more than 50 years. Similarly, Ex- 

hyalella natalensis Stebbing and E. indica were incorrectly subsumed under Parhyalella 

without justification. In light of the clear and accepted morphological distinctions sepa- 

rating the genera now assigned to the Hyalidae by Barnard and Karaman (1991), the 

transfer of Hyalella richardi to the new genus Marinohyalella is definitely warranted. By 

similar reasoning, both of the previously known species of Exhyalella must be removed 

from Parhyalella, and Exhyalella re-established as a valid taxon. The principle diagnostic 

features distinguishing the genera are summarized in Table 2. 

The genus Parhyalella has been placed in various families, although most often it 

has been aligned with the Hyalidae. Bulycheva (1957) placed Parhyalella in the Hyalidae 

after devising the concept of the superfamily Talitroidea, an arrangement accepted and 

followed by Barnard (1969). Bousfield (1982) removed Parhyalella from the Hyalidae 

and placed it within the Hyalellidae. Zeidler (1991) also recommended aligning Parhya- 

lella and Allorchestes with the Hyalellidae. Barnard and Karaman (1991) repositioned 
Parhyalella again into the Hyalidae, an arrangement recently followed by Ruffo and Vader 

(1998) and Wakabara and Serejo (1998). Previously, Krapp-Schickel (1993) had placed 

Parhyalella and Hyale within the family Talitridae. Bousfield (1996) again assigned Par- 

hyalella and Allorchestes to the Hyalellidae; in all previous classifications other than Zei- 

dler’s (1991) Allorchestes had been placed within the Hyalidae. Gonzalez and Watling 
(1998) also place Parhyalella within the Hyalellidae but did not address family level clas- 

sification. 
In most of the taxonomic assignments described above, authors have not justified 

their deviations from Bulycheva’s (1957) original arrangement of talitroidean genera. We 

have adhered to the classification of Barnard and Karaman (1991) and place Parhyalella 

in the Hyalidae. Our justification for doing so is pragmatic: most authors have associated 
Parhyalella (and Allorchestes) with marine and estuarine hyalids, rather than with fresh- 

water hyalellids, and generally identify taxa according to this arrangement. Clearly, rig- 

orous cladistic and molecular analyses are needed to resolve talitroidean classification 

more fully. In the case of the former, variability of potentially useful characters within the 
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Table 2. 

Key characters distinguishing Parhyalella, Exhyalella and Marinohyalella. 

Mandibular Gnl 

A2, A2, molar, and 

peduncle, flagellum accessory Maxilla 1, Gn2, 

males article | seta(e) palp females 

Parhyalella Tumescent Conjointed On right Absent, margin Dissimilar 

mandible often finely setose 

Exhyalella Normal Normal Absent Absent, margin Dissimilar 

with a single spine 

Marinohyalella Normal Normal On left Present, Similar 

and right 1 articulate shape 

mandible and size 

three genera must be assessed if an analysis is to be based on stable character states. 

As a taxonomic aid, we offer here a revised version of Barnard and Karaman’s 

(1991:366) “Key to Genera of Hyalidae,” but have included new couplets to account for 

the inclusion of Exhyalella and Marinohyalella and have arranged for the placement of 

the questionable genus /nsula at the end of the key. In Barnard and Karaman’s (1991:718) 
“Key to Families of Talitroidea,’ couplet 6 separates Hyalidae from the Hyalellidae by the 

possession of a cleft telson (Hyalidae) rather than an uncleft telson (Hyalellidae). How- 

ever, Barnard and Karaman (1991:366) include Parhyalella (which possesses an entire tel- 

son) in their key to the hyalid genera and recognize both cleft and entire telsons in their 

description of the family Hyalidae. 
Within the context of the talitroidean genera (Bulycheva 1957, Barnard 1969) or 

the current arrangement of Barnard and Karaman (1991), the distinctions among hyalid, 

hyalellid and talitrid genera remain clear even with the addition of Marinohyalella and 

Exhyalella to the talitroidean complex. 

Ruffo (1953) was the first to observe that three species groups occur in Parhyalella, 

noting that P. batesoni, P. pietschmanni and P. congoensis are morphologically allied, and 

distinct from other congeners. Furthermore, he noted the close morphological relation- 

ship between Exhyalella (then Parhyalella) natalensis and Exhyalella (then Parhyalella) 

indica and their combined distinctiveness from Marinohyalella (then Parhyalella) 

richardi. Barnard (1972) suggested that Parhyalella represents a composite genus, and he 
discussed its morphological, ecological and evolutionary relationships with other tal- 
itroids. Although he clearly disagreed with Bulycheva’s synonymy of Parallorchestes with 
Parhyale on the basis of mouthpart morphology, he did not extend this reasoning to the 

morphological incongruencies of the Parhyalella complex. 

Parallorchestes, a marine genus with a 2-articulate maxilla 1 palp and a minutely bi- 

ramous uropod 3, has been treated as one of the most primitive hyalids (Barnard 1979; 
Bousfield 1981; Barnard and Karaman 1991). With an adaptation to the terrestrial habi- 

tat in talitroids, originating from a Parallorchestes-like ancestor, there is a clear morpho- 

logical trend toward reduction of the maxillary palp and the disappearance of the 
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biramous condition of uropod 3. Parhyalella, Exhyalella and Marinohyalella richardi with 

their reduced or absent maxilla 1 and uniramous uropod 3, occupy a position between 
Parallorchestes and the advanced, land-dwelling talitrids. However, the relationships 

among these three genera is unclear. If Exhyalella and Marinohyalella are excluded, the 

remaining genus, Parhyalella, apparently represents a morphological and ecological link 

between the fully marine hyalids and the terrestrial talitrids. Although Parhyalella pos- 

sesses typical preadaptations to terrestriality (for example, the incrassate condition of 

male antenna 2), Barnard (1972) has pointed out that the entire telson of Parhyalella 

sensu lato represents an improbable reversal in the progression from marine hyalids to 
the terrestrial talitrids, both of which have a fully cleft telson. It is possible that Parhya- 

lella represents a sister group, along with Exhyalella and Marinohyalella, to an antecedent 

of the terrestrial taxa. Demonstrating this would require a detailed phylogenetic analysis 
of all genera within the talitroidean complex. 

Placement of Insula 

The genus Insula was erected by Kunkel (1910) for a single species, Insula antennullela 

from Bermuda. Barnard (1969) speculated that I. antennullela was probably incorrectly 

described, in part because of the improbability of a hyalid possessing a 3-articulate 

(rather than 4-articulate) maxilliped palp. Barnard (1969) suggested that the single spec- 

imen used by Kunkel for his description was actually a juvenile Hyale. Strangely, Barnard 

(1979) later synonymized all three species of Hyale reported by Kunkel (1910) as occur- 

ring in Bermuda with Parhyale hawatiensis (Dana). Recent collections, however, conclu- 

sively show that Hyale spp. occur in Bermuda (Baldinger and Gable 1995), and therefore 

ironically support Barnard’s (1969) original suggestion concerning Insula. 

Several years ago, Lazo-Wasem located the microscope slide apparently used by 

Kunkel for his illustration of the maxilliped of Insula. Unfortunately, the slide is dried out 

and the features of the maxilliped are obliterated. It is therefore impossible to determine 

the status of Kunkel’s Insula based on original material. Furthermore, an examination of 

newly collected material from Bermuda over the last decade has failed to produce any 

specimens conforming to Kunkel’s description of Insula. We agree, therefore, with 

Barnard’s opinion, and believe that disregarding the genus /nsula is warranted. It is pro- 
visionally included in our key for comparative purposes, but we have not made reference 

to the questionable feature of the maxilliped. We believe Insula should be suppressed 

after a careful review of all Bermudian hyalids. 

Ecological and Distributional Notes 
on Parhyalella, Exhyalella and Marinohyalella 

The distribution and ecology of Marinohyalella richardi and Exhyalella spp. can be sum- 

marized only in general terms, because little detailed information exists beyond the orig- 

inal collection data associated with type specimens and a few subsequent collection 

records for some species. At present, Marinohyalella is known only from shallow waters 

of the Mediterranean Sea, where it sometimes occurs in large numbers. Exhyalella, re- 

stricted to the Indian Ocean, is found intertidally near sandy beaches. Two species, E. in- 

dica and E. natalensis, have been found nestled among algae. 
For species of Parhyalella more detailed distribution and habitat information is 

known, although again, provided only from original collection data for most species. 
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Parhyalella has a circumglobal distribution, and is widely distributed in the Atlantic, Pa- 

cific and Indian Oceans (see Figure 46). Half of the species of Parhyalella have been 

recorded from beaches adjacent to near-shore coral reefs. Parhyalella whelpleyi is the only 

species that has been recorded from salt marshes with estuarine salinity (da Cunha Lana 
and Guiss 1992; Wakabara, personal communication). Although Parhyalella spp. are typ- 

ically found intertidally, P. kunkeli has been recorded from an offshore locality in rela- 

tively deep water (20 m). An unidentified species of Parhyalella is found associated with 
mangroves (predominantly Rhizophora stylosa) in Australia (Lee 1997). 

Several species (e.g., P. nisbetae, P. steelei and P. pietschmanni) have been collected 

at the ocean-shore interface, often among algae or turtle grass washed onshore by pre- 

vailing winds. J. D. Thomas (personal communication) has reported occasionally en- 

countering large numbers of an unidentified species of Parhyalella in the Florida Keys 

(United States) after periods of extended onshore winds; at other times in the same 

places he never encountered Parhyalella. It is possible that some species of Parhyalella 

normally inhabit subtidal algal or grass beds, and wash inshore when wind patterns are 

favorable. If this is true, it may explain our inability to recollect P. batesoni in Bermuda. 

In the years we collected in Bermuda, prevailing wind patterns did not carry large 

amounts of plant material inshore, as often happens in Bermuda (Gable, personal ob- 

servation). If P. batesont is associated with offshore subtidal plants and algae, then wind 

and storm conditions would have created unfavorable collecting conditions during our 

stays. In sum, the species of Parhyalella occupy a surprisingly diverse and perplexing 

array of habitats, and detailed field work is needed before even a basic understanding of 
their ecology can be obtained. 

Key to the Genera of Hyalidae 
(modified from Barnard and Karaman 1991) 

1. Dactyl of maxilliped short and blunt 

On UEopodss)lackine TamniSi-yei< F-12i- een hak ans eos heels ee oes Ceinidae, especially Hyachelia 
Dactyl of maxilliped unguiform ©. (6) (6) (0. 6fe a) hn). s) (a (aoe) je 2) ese se fene, 0, ,9rle) eo! a) ¢e) Siiewenelese slislielécemels pela) omens eles D) 

De Uropod 3 with minute inner ramus 0) fe (6, “e) @) a) (6) (0, <0).0fe) 0! @) (e! (0) 0) (a) a) (opie; (0) 0) (0.0) .0 (eye) ese) ars) enag sel ie) Jee le kedeliel die 3 

Uropod 3 lacking inner MNNAlUIG oO OOO OOO ObIDIO nono Ooo duo o oC oOD DOOD oD ooo oG Oooo OGo OK 4 

3). Maxilla ] palp l-articulate COoOMOODDOOOO UC DOOoOOoDD ODOC ODO OHH ODDO OA GO OOD OOOO SD Parhyale 

Maxilla ] palp 2-articulate SOouUAoDODOODOODOODOCOU ODD Ob dG Un HOO o nH o ADO GON aC Parallorchestes 

Ay Telson cleft TOO AOUOCUOMmEOD OOO OOOO OU OOD AMO DOOD OOO OUD OOO ODA dodseUEOoOoSODdUbOS 5 

Telson entire Sse SORA A OOOnMO OO Oo DOD CO DODO ODdUoDO Doar dT Dona aOC OUR OO dO OOOO oO Ss 8 

SDacal otmealliped lackine dons: wiip-like Setai- "om 717 -ia ee hak Soy eos 6 

WactylLofinaxilliped bearme lone whip-like seta. <>< -- <7 -~ 44 - io < ie he 7 

6. Male gnathopod 2, article 5 produced into a lobe 

between articles 4 and 6; palp of maxilla 1 short, 

NOPE RrCMe In eat OucHGrOmOUel plates = chic tery a-ha ote gs eens ree ened ae Allorchestes 

Male gnathopod 2, article 5 not produced; 

palprotmaxila Wong jextendinsto.end of outer plate --- 2° << -- Hyale 
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7. Male and female gnathopods diverse, male gnathopod 2 enlarged ---++-++++++++-- Lelehua 

Gnathopods of both sexesismalland temaleshkev" =~ 72-7 >So ese et Micropythia 

8. Male gnathopod 2 enlarged, different from gnathopod 1 -+--+ +++ seers rtt etter tees: 2) 

Male onathopod aired 2:of mrediumiisizes simmilanirs er elctiis 1) - oe oem eho iid 10 

9. Male antenna 2 peduncle tumescent, palp of maxilla 1 absent -+--+++++++++++- Parhyalella 

Male antenna 2 peduncle not thickened, similar in diameter 

toranternal; palp ofmiarallanlvalsingle:setaty iF ior 2) ele ae ae Exhyalella 

10. Maxilla 1 palp 1-articulate, vestigial, length equal to width ------+-++++++-- Marinohyalella 

Maxilla 1 palp 1-articulate, length three times longer than width ------++++++++++-- Insula 
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YALE PEABODY MUSEUM PUBLICATIONS 

The Yale Peabody Museum Publications Office supports the communication mandate of the Yale Peabody Mu- 

seum’s mission by making the Peabody’s research, collections, exhibits and educational activities accessible to 

the academic community and to the general public. An important part of the Publications Office’s responsibil- 

ities is publication of the work of curators, staff and research associates, and their colleagues, with an emphasis 

on research based on the collections of the Yale Peabody Museum. The Publications Office administers the Yale 

Peabody Museum's scholarly publishing program, and produces the following titles: 

BULLETIN OF THE PEABODY MUSEUM 

oF NATURAL HIsToRY 

In publication since the opening of the Yale Peabody 
Museum building in 1925, the Bulletin publishes 
monographs of original research in the natural science 
disciplines represented by the collections of the Pea- 
body Museum’s curatorial divisions. Volumes are 
numbered consecutively and appear at irregular inter- 
vals. The Bulletin incorporates the Bulletin of the 
Bingham Oceanographic Collection, which ceased inde- 
pendent publication after Volume 19, Article 2 (1967). 

POSTILLA 

Published at frequent intervals since 1950, Postilla pre- 
sents short papers based on original scientific research 
in the natural science disciplines represented by the col- 
lections of the Peabody Museum’s curatorial divisions. 

YALE UNIVERSITY PUBLICATIONS 

IN ANTHROPOLOGY 

YUPA embodies the results of research in anthropol- 
ogy directly conducted or sponsored by the Yale Uni- 
versity Department of Anthropology and the Peabody 
Museum Division of Anthropology. Occasionally, 
other manuscripts of outstanding quality on subjects 
of special interest to the Faculty of the Department of 
Anthropology may also be included. Titles range in 
size from brief papers to extensive monographs, are 
numbered consecutively as independent contribu- 
tions, and appear at irregular intervals. 

SPECIAL PUBLICATIONS 

The Peabody Museum on occasion produces special 
publications based on exhibitions, conferences and 
other Museum projects as appropriate. 

Publications available in each series, along with ordering information and forms, are available from our website 
at http://www.peabody.yale.edu/publications/, or contact the Publications Office at the address below. 

(GUIDELINES FOR AUTHORS 

Priority is given to manuscripts by Yale Peabody Museum curators and staff, and to research associates using the 
Museum’s collections or research facilities. For the YUPA series, members of the Department of Anthropology 
are given priority over outside submissions. All manuscripts are sent out for external peer review by one or more 
referees, and are also reviewed internally at the Peabody Museum by the Executive Editor in consultation with 
the Curatorial Editor-in-Chief for the series, and with one or more members of the appropriate curatorial divi- 
sion. Manuscripts may go through a single or several revision cycles; revision and major changes are not per- 
mitted once page proofs are set. At present there are no page charges for accepted manuscripts. 

Detailed submission guidelines with manuscript preparation instructions are available on our website at http:// 
www.peabody.yale.edu/publications/Guide.html, or contact the Publications Office at the address below. 

Interested authors should contact the Executive Editor before submission of manuscripts for possible publica- 
tion. Address correspondence to: 

Lawrence F. Gall, Executive Editor 
Peabody Museum of Natural History 

Yale University 
P.O. Box 208118 

170 Whitney Avenue 
New Haven, CT 06520-8118 U.S.A. 

Phone: (203) 432-9892 

Fax: (203) 432-9816 

E-mail: lawrence.gall@yale.edu 

URL: http://www.peabody.yale.edu/publications/ 




