3

% WILLIAM & MARY
CHARTERED 1693 W&M ScholarWorks

Dissertations, Theses, and Masters Projects Theses, Dissertations, & Master Projects

1987

A systematic revision of Atlantic tonguefishes (Symphurus:
cynoglossidae: pleuronectiformes) with a preliminary hypothesis
of species group relationships

Thomas A. Munroe
College of William and Mary - Virginia Institute of Marine Science

Follow this and additional works at: https://scholarworks.wm.edu/etd

6‘ Part of the Biology Commons

Recommended Citation

Munroe, Thomas A., "A systematic revision of Atlantic tonguefishes (Symphurus: cynoglossidae:
pleuronectiformes) with a preliminary hypothesis of species group relationships” (1987). Dissertations,
Theses, and Masters Projects. William & Mary. Paper 1539616786.
https://dx.doi.org/doi:10.25773/v5-pe1w-6546

This Dissertation is brought to you for free and open access by the Theses, Dissertations, & Master Projects at
W&M ScholarWorks. It has been accepted for inclusion in Dissertations, Theses, and Masters Projects by an
authorized administrator of W&M ScholarWorks. For more information, please contact scholarworks@wm.edu.


https://scholarworks.wm.edu/
https://scholarworks.wm.edu/etd
https://scholarworks.wm.edu/etds
https://scholarworks.wm.edu/etd?utm_source=scholarworks.wm.edu%2Fetd%2F1539616786&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/41?utm_source=scholarworks.wm.edu%2Fetd%2F1539616786&utm_medium=PDF&utm_campaign=PDFCoverPages
https://dx.doi.org/doi:10.25773/v5-pe1w-6546
mailto:scholarworks@wm.edu

INFORMATION TO USERS

While the most advanced technology has been used to
photograph and reproduce this manuscript, the quality of
the reproduction is heavily dependent upon the quality of
the material submitted. For example:

® Manuscript pages may have indistinct print. In such
cases, the best available copy has been filmed.

¢ Manuscripts may not always be complete. In such
cases, a note will indicate that it is not possible to
obtain missing pages.

® Copyrighted material may have been removed from
the manuscript. In such cases, a note will indicate the
deletion.

Oversize materials {e.g., maps, drawings, and charts) are
photographed by sectioning the original, beginning at the
upper left-hand corner and continuing from left to right in
equal sections with small overlaps, Each oversize page is
also filmed as one exposure and is available, for an
additional charge, as a standard 35mm slide or as a 17"x 23"
black and white photographic print.

Most photographs reproduce acceptably on positive
microfilm or microfiche but lack the clarity on xerographic
copies made from the microfilm. For an additional charge,
35mm slides of 6”x 9” black and white photographic prints
are available for any photographs or illustrations that
cannot be reproduced satisfactorily by xerography.






Order Number 8725054

A systematic revision of Atlantic tonguefishea (Symphurus:
Cynogiosaidae: Pleuronectiformes) with a preliminary hypothesis
of gpecles group relationships

Munroe, Thomas Allan, Ph.D.
The College of William and Mary, 1987

Copyright £1988 by Munroe, Thomas Allan. All rights reserved.

U-M-1

AN N, Zeeb R
Ann Arbor, M1 48106






PLEASE NOTE:

In all cases thig material has been filmed in the best possible way from the availabls copy.
Problems encountersd with this documant have baen idantified hare with a check mark __ v .

10.

11,

12
13.
14,
15.
16.

Glossy photographs or pages _'/_

Calored illustrations, papar or print

Photographs with dark background _Z

lllustrations are poor copy

Pages with black marks, not ofiginal copy

Prinl shows through as ihere is text on both sideg of page
Indistinct, broken or amall print on several pagss t/
Print exceeds margin reguiremants

Tightly bound copy with print lost in spine

Computer printout pages with indistinct print

Paga{s} lacking whan maiterisl received, and not available from school or
author,

Page(s) seem to be missing in numbaring anly &s taxt follows,

Two pages numbeared . Text follows,

Cutling and wrinkled pages
Diasertation containg pages with print at a stant, lilmed ag recaived

Other

University
Microfilms
International






A SYSTEMATIC REVISION OF ATLANTIC TONGUEFISHES (SYMPHURUS: CYNOGLOSSIDAE:
PLEURONECTIFORMES} WITH A PRELIMINARY HYPOTHESIS OF SPECIES GROUP

RELATIONSHIPS

4 Dissercation
Presented To
The Faculty of the Schoal of Marine Selence

The College of William and Mary in Virginia

In Partial Fulfillment
Of the Requlrements for the Degree of

Doctor of Philosophy

by
Thoemas A. Munroe

1987



APPROVAL SHEET

This dissertatlon is submitced {n partial falfillment of

the requirements for the degree of

DBoctor of Philosophy

T L, =S
/-fﬁ%i’r&iﬁ /j{fﬂz( /45_51_1’.'#{_

Thomas Allan Muntroe

Approved, December 1986

(fﬁzfﬁ) Musick, T Co- airmdn

Bruce B, Collette

Ddeat il

Michael P, Weinstein




©1988

THOMAS ALLAN MUNROE

All Rights Reserved



DEDICATION

This study is dedicated to Donna and David Munrcoe. Thelr encouragemant
and support during the course of this werk helped me to maintain my sanfty,
0f all their contributions, the mest lmportant was that they sacrificed

their time for me, and time can npever be repaid,



TABLE OF CONTENTS

ACKROWLEDGMENTS . . . .. et e e vii
LIST OF TABLES. . .. . e i ittt s s i e xvi
LIST OF FIGURES . . . ... i e c e i et e e axviii
L 8 i xxuvwri
PROLDGUE. . ... ... et xuxwiii
CHAPTER 1. INTRODUCTION. . . . ... ... i e i iiana o n 2
CHAPTER 2. HISTORICAL REVIEW........... ... . .iuiiuioonnn, 7
CHAFTER 3. MATERIALS AND METHODS. . ............ ... 16
CHAPTER 4.0Q. PHYLOGENETIC POSITION OF CYROCLOSSIDAE.......... 36

CHAFTER &.1. DESCRIPTION OF THE FAMILY CYNOGLOSSIDAE, ....... 39

CHAPTER 4.2. DESCRIPTION OF THE SUBFAMILY CYNOGLOSSINAE...... 42
CHAPTER 4.3. DESCRIPTION OF THE SUBFAMILY SYMPRURINAE........ 44
CHAPTER 4.4, SYNONYMY OF THE GENUS SYMPHURUS................. 47
CHAPTER 4.5, DESCRIPTION OF THE GENUS SYMPHURUS....... C e 49
CHAPTER 5. INTERDIGITATION PATTERNS AND SPECIES GROUPS..... 53
CHAPTER &.0. SYSTEMATIC REVISION OF ATIANTIC SYMPHURWS....... 87
CHAPTER 6.1. 1-2-2-2-1 AND 1-2-2 ID PATTERN SPECIES . ........ 95

SYMPHURUS VANMELLEAE . ...... .. ........... . iuunnn. 99

SYMFHURUS LIGU TP 110

SYMPHURUS NEBULOSUS. ... ..., . .uvvuerinnnan o n. 125

1v



CHAPTER 6.2. DWARF SPECIES WITH 1-3-2 ID PATTERN............. 1313

SYMPHURUS ARAWAK .+ . o v ove o ie et one e et nns 132
SYMPHURUS BHYTISMA. -« ovvee ot ieeeieneeeanin 145
UNDESCRIBED SPECIES A .. ... ..o'riuninrnannenns 153
UNDESCRIBED SPECIES B... ... ... .. ....c0vruori., 161
CHAPTER 6.3. 1-3-2 SPECIES WITH A BLACK PERITONEUM........... 167
SYMPHURUS GINSBURGI .. .. ... ...0ovouureunranneeon.. 167
UNDESCRIBED SPECIES C..........0.co'v'eeeenonnon. 179
SYMPHURUS NIGRESCENS . .. .. ... ¢ oo 190
SYMPHURUS PUSILLUS .. ........cccivvrereunaarer.. 208
SYMPHURUS PELLIGANUS . ... ... .'tonineinennnnins 219
SYMPHURUS MARGINATUS . .\ o\ vt vnieaeteeaeeaetns 229
SYMPHURUS PIGER. . o v vveetamt it cea e iaeans 240
CHAPTER 6.4. 1-3-3 ID PATTERN SPECIES. . . ..........0vuueeoen.. 256
SYMPHURUS NORMANL. ... .......co0oveieiniunnenean. 256
SYMPHURUS TREMAVASAE . .. .. .. o\vunennennen e 266
CHAPTER 6.5. 1-4-2 ID PATTERN SPECIES............ .....o..uv.. 277
SYMPHURUS KYAROPTERYGIUM. .. ... ..vvuverennornn.ns 278
SYMPHURUS MINOR. . . «vevv ottt nainnnnennen.. 288
SYMPHURUS PARVUS . . . . ittt ian i e iatens 302
SYMPHURUS OMMASPILUS. . ... otvvrnn e eenann. 315
CHAPTER 6.6. l-4-3 ID PATTERN SPECIES WITH 10 CAUDAL RAYS.... 323
SYMPHURUS DIOMEDEANUS . ... . ........0.ocvinnenvnnn. 323
SYMPHURUS JENYNSI. o vvne o eee e aeaens 347
SYMPHURUS PLAGIUSA .. .ottt et raaeaenen, 360



CHAPTER 6.6

CHAPTER &6.7.

CHAPTER & 8.
CHAFTER 6.9,

CHAFTER 7.0.

UNDESCRIBED SPECIES Ln............

UNDESCRIBED SPECIES E_ ... .......

DISCUSSION

vi

..............

1-4-3 ID PATTERN SPECIES WITH 11 CAUDAL RAYS . ...

---------------

...............

ARTIFICIAL KEY TO EASTERN ATIANTIC SYMPHURUS.. ..

ARTIFICIAL KEY TO WESTERN ATLANTIC SYMPHURUS. ...

..........................................

387
3B}
400
403
425
442
469
482
692
494
300
356
55%

5497



ACENOWLEDGMENTS

This prolect would have been a miserable failure 1f not for the
efforts, cooperaticn, patience, understanding and encourapement of a large
number of people. Any success that this study enjoys could net have been
possible without their contributive efforts. Most of the people listed
below kindly and wvoluntarlly assisted with various aspects of this project.
Perhaps only I alone can recognize the full measure of this assistance but
it should be emphasized that the contribution of those people listed below
is preat Indeed. It is with pleasure that I extend my graticude to their
efforcs.

Thelr is no partlcular atcempt to evaluste the contributions of various
people because each centribution was important in itz own way. For the mosc
part, 1 have ligted people and their contributiens In a somewhat
chtonological order, at least as much as I can remember them. If I have
overlooked the help of anyone, 1 regret the oversight.

In a perverse sort of way, I puess 1 owe the persen who sabotaged my
first dissertation preject {clearly the work of the lnsidious Ratnose) my
deepest appreciation. 1t was through this handiwork that I shifted
interests from field ecology to systematics. C'est la vie.

I would llke te thank the members of my committee, especially Drs. Jehn
Herrine;, John Musick, Bruce Collette and Michael Weinsteln for providing
imwumerable services as committee membhers. John Merriner, as commicree
chairman, was particularly understanding in my early, aomewhat tumultuous,

graduate student career. Through his patlence, understanding and

v



conglderation, he previded the most Important contribucien to this study in
that he provided a setting in which I was allowed to develop and mature at
my own rate. This pollcy was continued when Jack Musick became co-chairman
of the committee. Jack Musick provided encouragement, finanelal assistance
and critieism which greatly improved the study. His editorial comments were
particularly helpful in lmproving the thesis. Since he was the
tchthyclogist near at hand, he quite often had to listen {at least 1 thought
he was listening) to my seemingly daily anxlety attacks or serbacks and
though he probably had good reasan to, he was kind enough not rto question my
sanity, at least not in my presence. Bruce Collette offered much assisrance
regarding the methodology practiced by systematic ichthyologists His task
was perhaps the most diFficult and required considersble patience. 1 would
like teo thank Bruce for hls encouragement, critical readlngs of the thesis
and constructive eriticiam Iln {mpreving the manuscript. Mike Welnscein was
particularly helpful early on ln thls study in his encouragement and his
discussions on developing an intellectual approach te scientific
methedology. Mike always had time for his students and T was no exception,
He seemed always to have time to answer guestions or to discuss various
research topics. Dr. John Boon, In his role as an outside committee member,
was ldeal in providing a proper balance of academia and pragmatism.

There were a number of fellow students and colleagues at VIMS who
pravided a unique oppertunity both for a sounding board and a discussion
group on current problems in systematic lehthyelogy, In no parcicular
arder, the "boys In the basement" included Ken Sclak, Eric Anderson, George

Sedberry, Ricarde Rosa, Bill Raschi, Jeff Gowvoni, Roy Crabrree, Jacque

v {il



Carter, Jehn Olney (an henerary member), Richard Byles, Joe Desfosse, Tom
Sminkey, Jim Colvecoreses, Pat Duncan, Mike Armstrong, Dave Hata and Dave
Wyanski. The combination of Interests, ideas and personal philosophies of
these individuals helped to provide an incredibly rich envirorment in which
to pursue a graduate degree in ichthyelogy. Perhaps Ken Sulak, more than
anyone, deserves a special thanks for hils encouragement, suppert and
insights into the scope of the problem. In locking back at an earller
correspondence with Ken, I realize how much this study benefitted by his
advice and constructive criticism.

I thank Donna Munroe for the 101 different tasks, all due yesterday,
which she assisted in and especially for her patience and tolerance in
living with one who sufers from ichthyelogosis. Her secretarfal skills in
typing leng, boring tables with great accuracy was also appreclated.

This scudy required and benefitted grearly from the flnancial support
provided by the Department of Fisheries, Division of Fisheries and the
Director’'s CGfflce of the Virginia Institute of Marine Science., Quite to my
surprise, during the earliest times of this study, despite almost desperate
financial cimes for the Institute ss a whole, several people were successful
In obtaining necessary funding allowing me to travel to museum collections
te sort through and borrow eritical material. Firsc and feoremest among
these were John Merriner and Jack Muslck who were guite skillful in
convincing the powers-to-be to support the project. Herb Austin, and later
George Grant, also provided funds from their budgets te supporc wvarlous
aspects of the study. This study benefirrced through my attendance and

participarion of annual meetings of the American Society of Tchthyologlsts

ix



and Herpetologists. Financlal support to attend rhese meetings came from a
nunber of places ranging from Departmental and Divisional coffers, to monies
from the Director's Office. A memorable trip and a unique opportunicty in
which I participated Iin the Fifth European Congress of Ichthyology In
Stockhelm, Sweden and studled tonguefishes curated in several Eurcpean
museums was provided hy combined supporc from budgers of Herb Austin, George
Grant and Frank Perkins of VIMS and the Student Conference Fund of William
and Mary College.

Addltional finaneial support for this project was provided by the Raney
Fund, Sigma Xi and William and Mary Minor Research Grants,

For statistical advice and tutelage, I extend my appreclation to Dr.
Joe Loesch of VIMS who, desplte my ineptitude for mathematlies, patiently
explained the requirements for proper statistleal applicatlons. Ferhaps
some medal or award should go to Joe Desfosse of VIMS. He shared the office
with the computer terminal on which I cut my teath. He was extremely
helpful and quite tolerant {for the most part) regarding an endless string
of questions en computers and especfally, discriminant function analysis.
{Joe might be the only other person as happy as me to see thls study end}.

Several Individuals provided translations of scientific articles, 1
thank Ricardo Rosa, Cassianc Nete, Maurs Jansen, Linc Galle and Jerome
LePayre for their services,

The losn of specimens {s what made this study possible In the first
place. I would llke to thank the fallowing curators and support staff who
provided speclmens so neceasary for successful completion of this study.

For lean of specimens, assistance 1s acknowledged vo Dr, H. Boschung,



University of Alabama, Dr. Rokert L, Shipp, University of South Alabama; Dr.
G. Helson, American Museum of Natural History, Hew York; Dr. W. F. Smith-
Vaniz and W, Saul, Academy of Natural Sciences of Philadelphia, Pennsyivania
for their many courtesles during my visit at the Academy; Mr. Mark
MeCreuther, Australian Museum, Sydhney whe provided radiocgraphs of types and
additional Pacific tonguefishes; Dr. J-F Gosse, Institut Royal des Sclences
Naturales de Belgique, Brussels; Dr, ¢, &. 5. deLucena, MCFURGS, Brazil; Dr.
R. 5, Bosa, Unlversidad Federal de Paralba, Brazll; Dr. L. H. Chao, Rio
Grande do Sul University, Brazil; Dr. N. A, Menezes, Museu Zoalopie,
Universidade de Sac Paulec, Brazil; Drs. W. Eschmeyer and M. Eri¢ Anderson,
California Academy of Sciences, San Francisco; Drs, I, F. Markle and K.
S5ulak, Atlantlc Reference Centre, S5t., Andrews, Canada; Drs. D. 5. McAlllster
and 8. W, Cpad, Nsational Museums of Canada, Ottawa; Dr. J. Mielsen,
Kobenhavns Unlversitet, Copenhagen, provided speclmens for study and
provided workspace and lodging during my visit to the ZMUC; Dr. A. Edwards,
Iniversity of Newcastle upon Tyne, borh for the specimen of an undescribed
specles and the priviledpge of naming this specles; Drs., R. K. Johnson and D.
J. Stewart, Fleld Museum of Natural History, Chicago, for loan of specimens;
Mr. €. Spurrler, Field Huseum of Natural History for locating chscure
teferences; Dr. J. E. Darovec and J, ¢, Gartner, Flerlida Department of
Watural Resgurces, S5t. Petersburg; Dr. C. Richard Robins, University of
Hiami, genercusly allowed me to borrow nearly the entire holdings of
tonguefish from the collection; Dr. 5. &. Bortone, University of West
Florida; Dr. C. R. Gilbert, G, H. BPurgess and J. B. Miller, University of

Florida, for gpecimens, ecological Information accompanying cellecticons; Mr.

xi



€. E. Dawson, Gulf Coast Research Laboratory, Mississippi; Dr. T. E,.
Targece, formerly of Skidaway Imstituce, Georgla, for the gift of small
specimens of 5. plagiusa; Dr. H-J. Paepke, Universitat Humbeoldt, Berlin, for
loan of specimen and Infermatjon on Schneider's description of 5. plapusia;
Dr. M. Stehmann, Universicat Hamburg, Hamburg; Dr. €. Papaconstantinou,
Inscitute of QOceanographic and Fisheries Research, Athens, for the giftc of
5. pnlgrescens specimens; Dr. J. E. Randall, Bernice P. Bishop Museum,
Honolulu; Dr. N. R. Merrett, Institute of Oceancgraphic Sciences, Wormley,
Godalming; Drs. R. J. Lavenburg and J. A. Sejgal, Los Angeles County Museum,
Californla; Dr. ¥, Van Oijen, Rijksmuseum van Natuurlijke Historias, Leiden,
for losan of spacimens and assistance in locating type specimens for species
described by Blesker; Dr. H. H. DeWitt, University of MHalne, Orono who
provided the specimen of §. nebulesus photographed for this study; Dr. W, 1.,
Fink and K. Hartel, Museun of Comparative Zoology, Cambridge, for lesn of
specimens, radiographs and ecological information on the tonguefishes
curated in the MCZ; Dr. R. R. Miller, University of Michigan, Amnn Arbor; Dr.
F. Schwartz, University of Nercth Carolina; Mr. 6. E. Maul, Musew Municipal
do Funchal, Madeira; Drs. D. Hennsley and J. Kimmel, University of Puerto
Rico; Joe Kimmel located addiclonal specimens from Puerto Rico which were
valuable to this study; Dr. M. Fahay, Hational Marine Flsheries Service,
Sandy Hook Laboratocry, New Jersey provided both larval and adult material;
Dr. W. D, Anderson, Jr. and J. F. HcKinney, Grice Marine Blolegical
Laboratory, Cellepe of Charleston, Ssuth Carelina; Dr. 5. X. Kannemeyer,
J.L.B. Smith Institute of Ichthyology, South Africa previded specimens and

radlographs; Dr. J. Matallanas, Universidad Autonoma de Barcelona, Spain;

kil



Dr. J-F. Haenni, Museu d'Histoire Haturelle de Neuchatel, Switzerland, Dr,
5. C. Chen, Narional Taiwan University, for information regarding §.
novepfasciatug: Dr. J. McEBachran and Y. E. Retzer, Texas A&M Unlversity,
College Statcion; Mr. J. €. Gourley, Cerpus Christl State Unlversity, Texas
for the gift of speclmens of 5. givitaciup, Mr. J. Lascara, formerly of
McHeese State Unlversity, lLouislana for gift of specimens, Ms, M. J. Brown,
Universicy of Texas, Austin Marine Sciences Institute, Port Aransas Marine
Laboratery, Texas; Dr. R. D, Surtkus, Tulane University, New Orleans; Mr.
M. Robblee, University of Virginla for gift of specimens; Dr. K. Thomson,
Bingham Oceanographlic Colleetion, Yale University, Caonnecticut,

I would ezpecislly like to thank the follewing curators and callection
managers whoe provided a great number of services Iin the Iintevesc of this
study. In parclcular, T would like to thank the curators In charge, Drs. V.
G. Springer and R, Varl, USKM who allowed me to use the x-ray and dark room
facilirias at the USNM. This study could not have been conducted In such
detall without the use of thelr facllity. Additionally, I would like ta
thank the following people at the USNM for rthalr assistance in berrowing
specimens, loearing library references, and locating station data and ather
ecological Information asscciated with the specimens: Drs. V. G. Springer
and R. Varil, for permission te borrow specimens; Ms. 5. Jewett and Mr. J.
Willlams for assistance in locating materisl, catalogulng and use of the x-
ray facilicy; C. Bruwelheide, A. Gerberich and J. Clayton for answering a
nyriad of questions reparding caraleg numbers and collection statlon data.

Mr. A. Wheeler, ¥. Holloway, Bernlice Brewster, J. Chambers and O.

Crimmen of the British Museum of Matural History extended their hospitality

x111



and cooperatlon during all phases of this study, especlally in the loan of
speclmens, the courtesies provided during wy wvisit to the BM{HH} and In
providing radleographs and photographs of type specimens.

M. Bauchot and M. Desoutter, Muszeu Maticnale Histoire Naturelle, Paris,
generously provided loans, radleographs and assistance, watk space and
hospltality during my visit at the MNHN.

brs. I. J. H. Ishrackar and H. Nijssen, Unlversiteict van Amsterdam,
Holland, arranged for loan of specimens and provided comfortable
arrangements and kind hogpicallty during my visit to their colleection.

I would especlally like to thank Eri¢ Anderson and Jaek Gartner for
calling my attentlon to new or Llnteresting specimens curated in cellections
under thelr care. Eric Andersen alse provided radioegraphs of types and
additicnal specimens. Jack and Eric previded comfortable liwving
arrangements and good company during my vislts te thelr cellections. In
this respect, a speclal thanks goes to Dan Margulies who provided s home
away from home for me during my many x-ray expeditiens to the USHH.

George Burgess generously provided arrangements for me to wotk in the
collection at the Florida State Museum. Additionally, he provided color
slides of freshly caught tonguefishes which allowed me to make comparisons
of colar changes in preserved versus live tonguafishes.

Several fellow students and assoclates at the Virginia Institute of
Marine Science cellected and saved tonguefishes for me during their
particlpation on varlous cruises, Thanks go out to Mike Armstrong. Joe

Desfosse, Steve Smith, Dennis Thoney, Gene Burreson and Dave Wyanski.

Xiv



Dennlse Thoney, Bill Jenkins and Gene Burreson of VIMS generously
provided assistance with photography and slide preparation and more than
once saved my neck during last minute prepararions for conferences.

Mr. Ricardo Castro allowed me to parasitize his time and skills
involving specimen photography and photographiec print preparacion in order
te make photographs of the tonguefishes included In this study.

Dave Hata and Dave Wyanki helped lmpensely In proofing the final drafc
and making critical editorial comments. Thanks go to Heldi Banford who
donated her time and artiscic talents in preparing several figures for the
thesis.

Ms. Gleria Rowe, the secretary for ths Department of Fisheries, despite
a full load of other responsibllities, always had time to answer the
considerable number of questions I had in learning and using the word
ptocessing procedures of the VIMS computer sysrem, Her assistance regarding

this aspect of the study ls appreclated.

K



Table

Table

Table

Table

Table

Table

Tahle

LIST OF TABLES

Chronelogical arrangement of specific and subspecific

names applied to Atlantic specles of Symphuyus......... ... ..

Abbreviatlons used Iin this study......... e

Rumber of specimens examined for each of 29 Atlantic species

of Sypphutus Included 1n the present scudy. ..., . ... ... ... ...

Collections from which study specimens were borrowed.........

Distribution of interdigitation patterns among nominal

specles of Symphupus. .. ... ... L e

Number of specles possessing specifie interdigitation

PAULBYIIS . . . L e e e e e

Intraspecific variation in IP patterns for 17 representatiwve

species of Symphurus. ...... e e e e e Cae e

xvl



Table

Table

Tak:le

Tahle

Table

Tahlae

Tabla

Table

10.

11.

13.

14,

15.

Summary of frequencies of 1D patterns for 22 representative

specles of Symphuyus. .. .......... . .. 0., Ce e R -1

Frequency eof occurrence of Interdigitarion patterns

observed Iin 2% species of Atlantic tongueflshes. .. ... ... . _ .. 2o

Frequancy of accurrence of caudal rays for 29 Atlantic

specles of SymphuLus. ... ... o . e e e e a0

Frequenecy of cccurrence of dorsal rays for 29 Atlantic

species of Symphurus. .. .... ... ..o, e g1

Frequency of occurrence of anal rays for 29 Atlantic

specles of Symphurus. . ... . e 92

Frequency of occurrence of vertebrae for 29 Atlantic

species af Symphuruag............... b e et . X

Number of longltudinal scale rows for 29 Atlantie

specles of Symphurus. ... .. .. . ... e e e Q4

Humber of scale rows on the posterior porcion of the

head behind the lower eye for 29 Atlantic species

kvii



Tabkle

Tahle

Table

Tabla

Tabkle

Table

Table

Table

17.

18.

1%.

20.

21.

22,

23,

Humber of lateral scale rows for 29 Atlantie specles of

Symphupus., . ... ... .. e e e e a7

Summary of morphometric measurements, expressed as

thousandtha of standard length, for 3 u ¥ eae. . ..

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphurus vepmelleae. . .. ....

Summary of MANOVA analysis of morphomettic characters

comparing S. llgulatus and §. pebulosug. ........ .......

Summary of morphemetric measurements, expressed as

thousandths of standard length, for Symphurus llgulatus

Summary of morphometric measurements, expressed as

thousendths of head length, for Symphurus ligulatus.........

Summary of morphometric measurements, expressed as

thousandts of standard length, for Symphurus pebulogus.

Summary of morphometric measurements, expressed as

thousandths of head lenpgth, for Symphurus pnebulosug. ...

®xy 111

103

104

117

119

120



Table

Table

Table

Table

Table

Table

24,

25,

6.

27.

28,

29,

Summary of morphomebtlc measurements, eXxpressed as

thousandths of standard length, for Symphurus arawsk........ 137

Summary of merphemettric mesasurements, expressed as

thousandths of head length, for Symphurws avawak........... . 138

Summary of morphometric measurements, expressed as

thousandths of standard length, for Symphupus rhytisma. .. ... 147

Summary of morphometric measuremencts, expressed as

thousandths of head lengrh, for Symphurus rhytisma..... ..... 148

Summary of morphometric measurements, expressed as

thousandths of standard length, fer Symphutus

undescribed specles A and B frem the eastern Atlantic... .. .. 158
Summary of merphometyic measurements, expressed as

thousandtha of head length, for undescribed Jymphurus

species A and B of the eastern Atlantile... ... ... ... .. .. ... 159

x1x



Table

Takle

Table

Tahle

Table

Tahle

Table

0.

31.

3z,

31

L

is,

36

Summary of MANOVA analysls of morphometric variables

comparing the eastern Atlancic 3. ginsurgl and the

western Atlantic Undescribed Species €. .. .. ... ... ... ... 171

Summary of morphomecric measurements, expressed as

thousandths of standard length, for Symphurus ginsburgi.. ... 174

Summary of merphemetric measurements, expressed as

thousandths of head length, for Symphurus ginmsbuyegi..... .. .. 175

Summary of morphomecric measurements, expressed as
thousandths of standard length, for Symphurus

Undescribed species C............... D e e 183

Summary of morphometric measurements, expressed as
thousandths of head length, for Symphurus Undescribed

speCles G . e e e e e 184

Summary of morphomecric measurements, expressed as

thousandths of scandard length, for Symphuyus nigrescens.... 200

Summary of morphemetric measurements, expressed as

thousandths of head length, for Symphurus plgrescens.... .. .. 201

XX



Table

Table

Table

Tahle

Table

Table

Takle

Tabkle

7.

38.

39.

a4,

41,

437,

43,

44

Summary of bathymetric distributions for Sypphurug

Summary of merpheometric measurements, expressed as

thousandths of stundard length, for Symphurus pusillus......

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphurus pusillus..........

Summary of morphometric measurements, expressed

as thousandths of standard length, for Symphurus pelicanus..

Summary of morphometric measurements, expressed as

thousandrhs of head length, for Symphurus pelicspus.........

Summatry of morphometric measurements, expressed as

thousandths of standard length, for Swephurus marginatus....

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphurus mayginatus........

Bathymetrlec discribucions for Symphurus marpjnstusz....... ...

xxi

222

233



Tatle

Table

Tahle

Table

Table

Table

Table

Table

45,

46,

ay.

LB .

49,

50.

51.

52.

Summary of morphomastric measurements, expressed as

thousandrhs of standard length., for Symphurus plget.........

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphurus plger........ ... ..

Summary of bathymetric distributions for Symphurus plger....

Summary of merphometric measurements, expressed as

thousandths of standard length, for Symphurys pofmani.. .....

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphupus pormapf...........

Summary of morphomecric measurements, expressed as

cthousandths of standard length, for Symphurus trewavasae. ..

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphurus Lrevwavasge........

Summery of morphometric measurements for Symphurug

opte um, expressed as theusandths of standard length.

®xril

249

230

253

250

260

272

280



Tahle

Table

Table

Table

Takle

Table

Table

Table

53,

54

35,

56.

st

58,

5%.

ad,

Summary of merphometric measurements, eXpressed as

thousandths of head length, for Symphurus kvarcpterygium....

Summary of morphometric measurements, expressed as

thousandths of scandard length, for Symphutus miner....... ..

Summpary of morphometrie measurements, expressed as

thousandths of head length, for Symphurus minog.............

Summary of bathymerrie distributions for Jymphupus miper....

Summary of morphometric measurements, expressed as

thousandths of standard length, for Symphurus parvus........

Summary of morphomerric measurements, expresged as

thousandths of head length, for Symphurug parvus............

Summary of bathymetric distributions For Symphurus parvus...

Summary of moerphometric measurements, expressed as

thousandths of standard length, for Symphuius emmaspilus. ..

wxiit

281

2492

293

296

307

08

311

ils



Tahle

Table

Table

Table

Table

Table

Table

Table

Table

61.

62,

63.

B84 .

5.

6H.

69,

Summary of morphomettic measurements, expressed as

thousandths of hsad length, for Symphurus ommaspllus........ 319

Summary of movphometric measurements, expressed as

thousandths of standard length, for Symphurus diomedeanus. .. 334

Summatry of morphometric messurements, expressed as

thousandths of head lengrh, for Symphurus gdlemedeanus. ... ... 335
Bathymetric distributicon of Symphupus diomedeapus........... 318

Summary of wmorphometric measurements, expressed as

thousandths of standard length, for Symphurus jepynsi..... .. 353

Summaty of morphometric measurements, expressed as

thousandechs &f hesad length, for Symphurus jenynsl...... ... .. 254

Summatry of bathymetric distributlions for Symphurus Jlenvnsi.. 357

Summary of morphometric measurements, expressed as

thousandths of standard length, for Symphurus plagiusa...... 372

Summary of morphometric measurements, expressed as

thousendths of head length, for Symphurus plagiusgs.......... 373

Xxiv



Table 70. Bathymetric distributlion of Symphuyus plagluss........... ... 379

Table 71. Summary of morphometric measurements, expressed as

thousandehs of standard length, for Symphurus wrespilus..... 3580

Table 72. Summary of morphometrlc measuremnents, expressed as
thousandths of head length, for Symphurus wrespilus....... .. 331

Table 73. Summary of bathymetric distriburion for 112 specimens of

Table 74. Summary of geopraphic varlation in selacted merlstics for

Table 75. Summary of morphometric neasurements, expressed as

thousandths of standard length, for Sypphurus plagusia. . ... . 417

Table 76é. Summary of morphometric measuremants, expressed ag

thousandths of head length, for Symphupus plagusia.......... 418

KXW



Table

Table

Table

Table

Table

Table

Table

Table

78,

80,

8l.

82.

83.

Ba .

Summary of motrphemetric measurements, expressed as

thousandths of standard length, for Symphurus clvjtatium....

Sumpary of morphometric measurements, expressed as

thousandths of head length, for JZymphurus clvitatjum. .. .

Bathymecrice distribution of Svmphurus civigatiwm. ... .....

Summatry of morphometric measurements, expressed as

thousandths of standard length, for Symphurus tessellatus. ..

Summary of morphometric measurements, expressed as

thousandths of head length., for Symphurus ressellatus......

Bathymetric distributlion og Symphurus tessellatus...........

Summary of morphometric measurements, expressed ag

thousandths of standard length, for Symphurus undescribed

species D...... e e e e e e e e e e e e e

Summary of morphometric measurements, expressed as

thousandths of head length, for Symphurus undeseribed

speCIies D, . e e e e e

xxvl

PAGE

433

434

437

451

452

454



Table

Takle

Table

Table

Table

Table

Table

8s5.

B&.

BY.

B8

a9

93,

91.

Bathymetric dlatribution of Symphutus undescribed species D._480

Summary of morphometric measurements, expressed ag
thousandths of atandard length, fer Symphurus

undescribed specles E......... b r e e e e 486

Summary of morphometric measurements, expressed as
theusandrhs of head length, for Symphurug undescribed

specles E. . ... .. e e e e 487

Zoogeographic provinces of the Atlantic Qcean from which

Svmphurugs have heen collected. . .. ... ... ... . ... ... ... ... .. 511

Discribution of symphurine tonpuefishes in tropical Atlancie

zoogeographlc provinces. . ... ... ... .. L L e 512

Distribution of symphurine tonpuefishes Iin temperate

zoogecgraphic provinces of the Atlantle Ocean............ ... LY ]

Distributien of symphurine tonguefishes in the cold

temperate province of the western Horth Atlantfc Ocean...... 514

Kxyil



Figure

Flgurae

Flgure

Figure

Flgure

Figurs

Figure

LIST OF FIGURES

Page
Werldwide digscribution of members of the Familly
Cynoglossidae: Symphurus, Cyncglossus and
Paraplagusia............ ....... .. e e e e e 5
Graphic demonstration of body lacations for
measurements outlined in the text............ ... .. .. ... 25
Graphlc demonstration of head locations for
measurenents outlined In the text... ... ..., ... ......... 26
Graphic represantations of three commonly
chserved Interdigitation patterns among western
North Atlantlc symphurine tongueflshes............... .. 56
Goographic distribution of Symphurus specles
passessing selected interdiglration pattefns........... 73
Gepgraphic distriburion of Symphuyrus specles
possessing 8 1-4-2 incerdigitation patterns.. ... ... ... 75
Bathymetric distributlons of Symphupus species
pessessing partlcular interdigitarion patterns......... i7?

xxwlii



Figure

Figure

Figure

Flgure

Flgure

Figure

Figure

Figure

9.

10.

11.

12.

13.

14,

L5,

Shape and degree of development of a baslpterygial

spur in gelected specles of Symphurus............... ... B0

Shape of urohyal bones for selected specles

of SymDHUIME. . . e e A1

Geographic distriburians of Symphuyus vanmelleae,

Frequency histogram of relatlve size at sexual

maturity for four specles of dwarf tonguefishes...... 144

Frequency hilstegram for relative abundance and

depth of capture for dwarf species of Symphurus...... 152

Geographic occurrence of undescribed eastern

Atlancic species A and B. ... ... .. .. ... . i e 160

Geographic distributions of Symphurus ginsburgj,

undescribed species € and 5. marglpatus........... .. 178

ik



Filgura

Figure

Figure

Figute

Figure

Figure

Flpure

16,

17,

18.

19.

0.

21.

22.

Geographic distributions of Symphurus nligrescens

Frequency hiatogram of dorsal ray counts for four

western Atlantic species with a 1-4-2 I pattern..... 285

Frequency histogram of anal ray counts for four

wastern Atlantie specles with a 1-4-2 ID pattern..... 284

Frequency histogram of vertebrae counts for four

western Atlantic specles with a 1-4-2 ID pattern..... 287

Geographic distribucions of four specles with
a 1-4-.2 ID pactern. The specles are Symphurus
kyargptepyglum, 5. mipor, 5. ommaspilus

and 8. PALIVUE . ... e e e WD

AXE



Fipure

Fipure

Flgure

Flgure

Figure

Flgure

Figure

Flgure

23,

24

25,

26

27,

8.

29,

30.

Frequency histrogram of relative sizes and sizes
ar sexual maturity for four specles with a 1-4-2

B o o Jol

Geggraphlc discriburions of Symphurus diomedeanus

and 5. Jdenvnsl. .. . e e e NG
Geographic distribution of Symphurus plagiusa........ 377
Geographic discribucion of Symphurus ureospjlus...... . 396

Geggraphle distributions of Symphutus plagusia and

5. tess L b e e e 4213

Frequency histogram of relative sizes and size at

sexual maturity for Jymphurus plagugia, 5.
civitatium and Undescribed species D..... ..... G 424

Geographic discributions of Symphuyrus civitacfung,

Undescribed species D and Undescribed species E... ... a4l

Frequency histegram of relatlve size and slze at

gsexual marurity for Symphurus tessellatus and

Undescribed species E..... ... ... ... . i v, 468

xxxi



Flgure 31.

Flpgure 32,

Figure 33.

Figure 34,

Figure 35.

Flgure 36,

Summary of relative sizes of 27 Atlantic species

of Symphurus aligned along a size continuum, . . .. . ...

Trellls diagram of similarity values plotted far

pair-wise comparlsens of zoocpgeographle provinces

in the Atlantic Qceam. .. . o it i e e e e e e

Bathymetric distributions and centers of abundance

for three Atlantic specles of Zygphutrus possessing

either a 1-2-2-1-2 or 1-2-2 Interdigicarion pattern. .

Bathymetric distributlons and centers of abundance
for four Atlantie dwarf species of Symphurus

possessing a 1-3-2 interdigitatlion pattern and

unplgmented periteneum. ......... ... ... ... ... ... .. ...

Bathymetric disrributions and centers of abundance

for seven Atlantic speciles of Symphupusg possessing

5013

534

a 1-3-2 interdigltation pattern and black peritopeum. 537

Bathymetric distributions and centers of abundance

for two Atlanti{c specles of Symphurus possessing a

1-3-3 interdlgltacion pattern..... ..... .. ............

xxxii



Flgure 37. Bathymetric distributions and centers of abundance

For four Aclancle species of Syvmpphurus possessing

& 1-4-2 interrdigitation pattern..................... 540

Figure 38. Bathymetric distributlions and centers of abundance
for five Atlantic specles of Symphutus possessing

a 1-4.3 interdigitation pattern................... ... 543

Figure 39. A. Symphurus vanmelleae. 0S8 DISC ST 10873, 105 mm 5L,
B. Svymphurus ligularus. ANSP 123249, B4 .5 mm 5L,
C. Symphurus pebulogug. UMO 311.8. 76.7 mm SL....... 844

Figure 40, A. Symphurus grawak. USHM 267784. 29.3 mm SL.
B. Symphurus rhyecisma. FMNRH 94821, 21.7 mm SL.... .. 545

Flgure 4l1. A. Symphurus Undescribed Species A.

BMNH 1579.1.5:237. 2B.0 mm SL.

B. Symphurus Undescribed Species B.
BMMH 1984 .7 . 16:246, 5%.2 mm SL..... ... . q46

=

. Symphurus pelicanus, TCHC B24B.2. 58.3 mm SL.

B, Symphurus ginsburgl. MZUSP 12339, 61.5 mm 5L.
C. Undescribed Species C. UMML UNCAT GB9B. 127 mm SL.. 547

Flgure 42.

xxxiii



Figure

Figure

Figure

Fipure

Flgure

Flgure

Figure

43,

LT

45,

46 .

47

4B

45

=}

. Sviiphurus nigrescens. I[05 BO2G, 97.3 mm SL.
. Svmphurus pug{llus. USA 4822. 38.5 mm SL......... 548

. Symphurus matginatus. USNM 23660%. 115 mm SL.
. Symphurus piger. USNM 159211, 106 mm SL......... .. 549

. Symphurus poymani. BMNH 1930.5.6:51. Bl1.4 mm 5L.
. Symphuyus trewsvasae. MZUSP 12457-468. 10% mm SL... 350

. Symphurus kyarepterygiuwm. MZUSP 12425. 119 mm SL.
. Bymphuvrus mipor. GCRL V76:14893. 51.2 mm SL.

. Symphurus patyus. VIMS UNCAT D8202-21. BB.7 mm SL.

. Symphurus ompaspilus. FMNH 94820. 53.6 mm SL....... 551

. Symphutus diemedeapus. UMML UNCAT P71l (Dark Phase)}.

136 mm SL.

UMML 17431, (Light Phase}. 127 mm 3L.

. Symphurus jepynsi. MZUSP 12555-560. 126 mm SL.... 552

. Symphurus plagiusa. UF 10295. 137 mm 5L.
. Sympphurus urospllus, USKM 267215, 129 mm SL...... 553
. Symphurus eivitatium. TCWC 4189.21. Female {above)
112 mm SL. Male {below) 119 mm SL.
. Symphurus plagusia. ANSP 121326. 112 mm SL....... 554

AXXLY



Flgure 50 A.

Synmphurus tessellatus, (Male). USNM UNCAT ORII

5T 10231.

ORII ST 12034,

JER 66-4%9,

132 mwm SL.

101 mm SL

XNy

. Symphurus undescribed species D. USNM UNCAT
152 mm SL.

. Symphuyus undeseribed spacies E. UFRM UNCAT



ABSTRACT

Four of 29 previously described nominal species of Symphurus are junior
synonyms; one sub-specles (5. p. plegusis) 1s accorded full specles status
{5. tesgellatus); two undescribed dwarf species are present in the eastern
Atlantie; three new specles were found among western Atlantic material,; and
several Atlantic forms are represented in the eastern Pacific by cognate
species. Detalled and expanded deseriptions, differencial diagnoses,
artificlal keys and updated ecologlcal Information are provided for 29
species cccurring {n the Atlantlc Ocean.

Preliminary evidence based vpon osteological characters, inciluding
interdigitation patterns (ID) of dersal pteryglephores with neural spines,
urohyal shape, caudal skeleton, dentitien and other morphological
characters, indlcates the existence of eight supra-specific lineages among
the &6 nominal specles of Fymphuyus, Species groupings are alsc supported
by zoogecgraphical and ecological distributlonal patterns. Seven species
proups are represented among the Atlantilc Symphurus.

The most generalized specles group 1Is nearly worldwide in distribution
(absent from the eastern Pacific), and Is especially diverse in the Indo-
Pacific reglon (22 nominal specles}. Most members occur in deep (>200 m)
continental shelf and slope habitats. The group is characterized by high
caudal ray counts {usually 14), 1-2-2 ID pattern, high meristic features,

and usually, small to medium-sized, elonpgate bodies., Two specles
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representative of this group cccur in the Atlantic Ocean f{one each in
eastetn and western parts). A sacond spsrles group is predominant in the
Atlantic Ocean (only two species occur extra-limitally in the eastern
Paclfic). Seven species oceur in the western Atlantic while ancther four
are found In the eastern atlantic. Membars of this group Inhabkitat
toderately deep contlnental shelf hablitats (50-200 m). These specles
possess a 1-3-2 ID partern, 12 caudal rays and full dentition on both jaws.
A& third species greup is cemprised of four specles characterlized by a 1-3-3
ID pattern and 10 or 12 caudal rays., Members of thlg group cceur in shallow
toe moderate depths on the open shelf of the eastern Atlantic (one species},
western South Atlantic {oné specles) and eastern Paclfic {two specles). A
fourth specles group, those possessing & 1-4-2 ID pattern, Is comprised of
four species that accur only Iin the western aclantle (three north and one
south ef the equator}). Three of the four specles sre found at moderare
dapths (20-80 m) on the open continental shelf while che fourcth member
inhakits shallow, sandy aress in seagrass beds in the Caribbean. A fifth
species group ls unigue to the New World, seven specles ccour In the western
Atlantie; eight In the eastern Pacific. Members of this group occupy
shallow-water substrates from the shorezone to sbout 80 m. These species
are characterlzed by 1-4-1 and 1-5-3 ID patterns, reduction or loss of

dentition on eyed-side laws and are the largest-sized species In the genus.
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PROLOGUE

"When a young naturallist commences tha study of a group of orpganiams
quice unknewn to him, he {= at first much perplexed 1n determining what
dlfferences to consider as specific, and what as variecral; foar he knows
nathing of the amount and kind of varlation to which the group 1ls subject;
and this shows, at least, how very generally there Is some wvaristion. But
if he confine his attention to one class within one country, he will =socon
make up his mlnd how to rank most of the doubtful forms. His general
tendency will be to meke many species, for he will become impressed, just
like the plgeon ar poultry fancier before alluded to, with the amount of
difference In the forms which he s continually studying; and he has little
general knowledge cof analepgical wvariaticn in other groups and In other
countries, by which to correct his first Impressions. &As he extends the
range of his observarions, he will meet with more cases of difficulty; faor
he will sncounter a greater number of closely-allled forms. But if his
obgservations be widely extended, he will in the end generally be able to
make up his own mind; but he will succeed In this at the expense of
admictling much varjation,--and the trurth of this admission will often be
disputed by other naturalists. When he comes te study allied forms brought
from other countries not now continusus, in which case he cannct hope to
find intermediate links, he will be compelled to trust almost entitrely to
analogy, and his difficultlies will rise to a climax.”
From: "The Origin of Specles" by Charles Darwin.

Well, the young naturalisc i{s now much older and "the climax” 1=

evident in the following pages.
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A Systematic Revision of Atlantic Tonguefishes (Symphurus: Cynopglossidae:
Fleuronectiformes) Wicth A Preliminary Hypothesis of Species Group

Relationships



CHAPTER 1

Introductian

Fishes of the Order Pleuronectifarmes (flatfishes) are unigue among
living fishes. They are highly modified for living on or near the substrace
and begin life bllaterally symmetrical, as other fishes, but undergo an
unparalleled ontogenetic tranaformation resulting in both eyes occurring on
the zame side of the head. Eye migration is indeterminate In some taxa with
almost equal pnumbers of ripht-sided (dextral) and left-sided {sinistral)
individuals, whereas other groups have determinate eye migration with either
the right or left eye migrating to the other side of the head. Associated
with eye migration iz a loss of bilateral symmerry and cthe fish lies on
eicher the left side {(dextral Flarfishes} or the ritht silde {sinistral
flarfishes This results in flatflshes having an eyed {(ocular}) and blind
side. Other anatomlcal specializations cceurring in varlous flacfishes
include meodifications of the cranium associated with eve mipration,
elongation of the dorsal fin forward onto the head (in all members sxcept
specles of the femlly Psettodidse), the unien of long dorsal and anal fins
te the caudal fin, and asymmetries and reductions in the paired fins.

Amceng the seven families of pleurcnectiform fishes (Hensley and

Ahlstrom 1%984) are the sinistral Cynoglossidae (tonguefishes), a curious



group of flatfishas characterized by thelr small mouths, strongly curved atid
toothed jaws on the blind side, unlen of the caudal, dorsal and anal fins,
absence of pectorsl fins, and the less of the right-side pelvic fin. The
left pelvic filn iIs greatly shortened, being comprilsed of only four rays and
s sltuated along the mid-line of the body and connected to the anal fin by
a shert, delicate membrane, Tongueflshes are small to mediwm-sized
flatfishes generally of little or no commerclal Importance. Tongueflshes
are the most divergent of flatfishes from the generalized fish form and the
apecies share a rather censervative body plan featuring many structural
reductions and losses. As presently conceived (Menon 1977), che
Cynoglossidae consiscs of two subfamilies, the Cynoglossinae including the
genera Cymoglossus {ca. 50 species} and Faraplapusia {4 species}, and the
Symphurinae wirth a single genus Symphurus (ca. 62 specles).

Tonpuefishes are present in all temperate and troplcal oceans, but the
three genera have different patterns of geographic distribution,
Distributions for the three cynoglossld genera appear In Figure 1.
Cynoglossus is the most widespread of the cynoglessine tonguefishes.
Species of this pgenus ocecur throughout shallow coastal and estuarine waters
of the Indo-West Paciflc {see Menon 1977 for range maps of individual
species). In the Atlantie Ocean, representati{ve specles of Cynoglossus
cccur only aleng the rropical ceast of West Africa and at Saint Helena
Island., One additional species has recently made 1ts way into the eastern
Medicerranean Sea via the Suez Canal (Menon 1977). Specles of Paraplagusia
are entirely Indo-West Paclfic and much more restricted in distribution than

Cypoglossus (Menon 1879). These specles range principally from the coasts



of China, Japan and Australia to the Malay Peninsulsa area, The westermmost
extension of this genus 1s the ccastal waters of Pakistan. Heither
Cynoglossus nor Pataplagusia cccur in the Hew World.

Synphurine conguefishes are the most wldely distributed tongueflshes.
Species of Symphurus oceur Iin all temperate and tropical oceans (Fig. L).
However, the preatest diversitcy of specles occurs in bathyal depths of the
Indo-West Faclfic {(approximacely 26 nominal species) and In nearshore warers
of the New World {approximately 30 nominal species have been recorded from
both sides of the Americas). In the western Atlantic Ocean, tonguefishes
have been collected as far pmarth as Nova Scotla {&EON} and as far south as
Argentina (3505}. In the Eastern Atlantic, Symphuyus have heen recerded
from the Bay of Biscay (63°N) and Mediterranean Sea to Angola {1505}. In
the Eastern Pacific, symphurine tonpguefishes range from Oregan (44°N) to
Feru (ca. 2005).

Symphurine ronguefishes inhablt diverse bathymetric envivenments,
ranging from shallow, estuarine waters te bathyal depths of the outer
continental shelf and upper contlnental slope reglons. They are among the
deepest-dwelling flarfishes and have been recorded as deep as 1470 meters
(McCulloch 13073 .

The symphurine tonguefishes comprise a rather diverse assemblage of
small to medium-sized flatfishes. Several Symphurus species are among the
smallest of Flatfishes, artaining adult lengths of only 35-80 mm SL. The
majority of specles resach maximum lengths between 80-180 mm SL, butb the

largest, 5. jenynsi (freom South America} may exceed 300 mm 5L,



Fipure 1.

Geographic distribution of three genera of cynoglossid

flatfiches.

Circles- Cypnoplosssus

Stars- Symphurus
Encireled Stars- Qverlapping Distributions of Cynoglossus and

urus

Triangles- EParaplagusia
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Objertivas of this study were to revisze the Arlantic tonguefish specles
by previding complete descriptions for the twenty nine neminal forms
consldered valld. Secondly, the genus was divided into species groups,
based on a combination of morpholegical and osteclogical characters and
patterns of zoogeographical and ecoluegical distributions. Thirdly,
ecological Information with the collections was summarized and analyzed to
compare life-history traics for the individual species. These ecological
analyses, combined with hypotheses of specles pgroup relationships, allowed
for an in-depth examination of patterns of geographlcal and ecoclopical
discributions between members of the variocuz species groups and allowed for
direct comparisons among closely related species. Analyses of this type
were particularly instructive In the case of closely related species, which
despice sharing a high degree of phenctypic simllarity, were usually found

to segregate along one or more rescurce dimensions.



CHAPTER 2

lHistorical Review

In the Aclantic Ocean, 32 nominal species of tonpuefishes have
previously been described (Table 1). Of these, 24 are presently considered
valid, 9 represent synonymns., Another five specles are described in the
present work bringing te 29 the number of valld species inhabiting the
Atlantic Ocean,

The earliest years of taxonomy Invelving tonguefishes was marked by the
creatlon of a consf{derable numher of synonyms. During thils time,
iehthyolaglsts had llrtle or no infermation concerning the usefulness or the
varlabiliey of characters chosen in thelr descriptions of new species.
Additionally, most of the earllest descriptions were based entirely upon
single specimens, specimen skins {Linnaeus 17é6) or even unpublished
illustrations {(DeKay 1842). Ewven the best specles descriptions during this
time perlod utilized only a small pumber of specimens. Comparisons with
described species were seldom made further complicating the early
nomenclature applied to these specles.

The earliestr description of a tanguefish 1s that of Linnaeus {1786},

who provided a brief descriprion of Pleuronecres plagiuss (=5. plaglusa),

sent to him from South Carolins by Garden. 1In LBOL, a sacond Atlantie

specles of tonguefish (Pleuronectes plapusia) was described from Jamaica by



Schneider, in Blach and Schnpelder (from Browne 1756; 1789; non-binomiall.
This was followed by a brief, vague descriptien of a tonguefish by Lacepede
(1803). This specimen was donated to France by Holland and is thought ta
have come from the New World. The descriptlen is sg brief and vague and
together with the unkhewn collection site, conslderable doubt remains
regarding the identity of the Lacepede specimen.

In 1810, Rafinesque first applied the name Symphurus in his description
of the Medlterranean specles, 8. pigrescens. His hrief description,
hawevetr, was extremely vague and of l{ittle value. Consequently, this
deseription of the genus and specles (5. plgrescens) was generally
overlooked by both his contemporaries and subsequent workers. This also
contribuked to the nomenclatural cenfusion and proliferatlion of zynonyms for
poorly described taxa during the early 1800°s.

From Rafinesque’s descriptlen of §. nigrescens In 1810 until che
beginning of deep-sea callecting In the 1880's and early 1200°s, the
literature on Atlantic specles of Symphuyus conalsted primarily of
nomenclatural rearrangemencs of raxa already described and very little was
provided in the way of new Information.

Other confounding facters in the nemenclatural history of this taxen
were the descriptions of several new genera and specles during this peried
based on symmetrical larval stages (Cocco 1844; Emery 1878; Raffaele 1HRH).
Since nothing was known cencerning larval stapes and metamorphosis of
pleurcnectiforms in general, and tonguefishes In partlcular, these
symmetrical larvae were not recognized as flatfish larvae either hy the

original describers or subsequent workers until the late 1830's., This lack



of knowledge facliitated the proliferation of generic and specific names
applied to Atlantiec tonguefishes.

In the 1880's, the majority of tongueflsh specles lnhablting deep-sea
areas of the Atlantic Ocean ware described. At this time, deep-sea
exploration began in earnest and collecting efforts of major expeditions
provided many new taxa including several new tonguefishes. Five new species
were added to the known list ef Atlantic tonpguefishes durlng this period.
Goode and Bean’s studies resulted in descriptions of: Aphoristia nebulosa
t1883); A. diomedeans, A, pusjlla (1885} and A. marpinata and A, plgra
{1BB&) .

In 1889, Jordan and Goss revised the flounders and soles of Europe and
the Americas. In this werk, they evaluated the validity of the described
species of tongueficshes. They proposed thar pgphoristia pebulosa (=5,
nebulosug) differed significantly encugh from other tonguefishes to he
placed into the separate genus or subpenus gcedla. It {s evident from this
study and that of Jordan and Evermann {18%8) that rhese authers apparently
had few useful characters upon which te distingulsh the various specles and
had little appreciation for the meristic variatlon within this taxon. They
consldered that ar least four {two western Atlantic, twa eastern Tacific) of
the then described specles of tonguefishes probably represented only

gecgraphic varlations of a slngle species.
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Chronology of specific, subspecific names and new copbinations

Original authorship,

Present_Stactus

noti-binomial

5. plaglusa
(rejected}

5. pla a

pomen dubium

(441

. nlgrescens

. tessellatus
. Ieszssellatus
tessellatus
nlgrescens

ELHE I'I._J.Sﬂ

2. ligulatus

5. ressellatus

~a
147}

LS T -

[ 4]

Table 1.
asslgned to Atlantic species of Symphurus.
generlc placement and spelling are maintained in the table.
Auther Taxon
17536 Browne Plagusja
1766 Linneaeus Pleurcnectes plapiusa
1789 Browne Pleuronectes plagusia
1801 Schneider, Pleugonectes plagusia
in Bloch & Schnelider (after Browne)
1803 Lacepede Achirus orpnatus
16810 Rafinesque Symphurus plgrescens
1817 Cuvier Plagusia ornata
1824 Quoy snd Galmard usia tessellata
1829 Agassiz Plagusia brasiljensis
1837 Bonaparte Plagueis lactea
1842 DeKay Plagusia fasciata
1844 Coceo Bibronia ligulata
1858 Raup Aphoristis ornata
1861 Gill Gloszichthys plaglusa
1862 Casta Blagusia plcts
1862 G:nther Ammopleutops lacteus
1864 G111 Elagusia plagiusa
1883 Goode and Bean Aphoristia pebulosa

1883

Goode and Bean

Aphoriscia diomedeana

5. pla a

5. nipgrescens
5. nlpregcens
5 lagius

5. bul ogus
5. diomedeanus



Table 1.

1885
1886
1886
1886
1895
1907
14916
1948
1548
1950
1931
1951
1951
1951
1951
1951
1952
1961
1961
1965
1976
1976
1977

(Continued).

Goode and Bean
Goode and Bean

Goode and Bean
Jordan and Goss
Goode and Bean
Evermann and Kendall
Thompson

Chabanaud

Chabanaud

Chabanaud

Ginsburg

Ginsburg

Ginsburg

Ginshurg

Ginsburg

Cinsburg

Chabanaud

Bohlke

Bohlke

Roblns and Randall
Menezes and Benvegnu
Menezes and Benvegnu

Lema and Oliveira

Aphoristia pusills
4] st & at

apheristia plgra

Acedis nebulosa

aAphoristia fasciata (not De¥ay)

Symphurus Jlenynsi
Symphurus bergil
Symphurus trewavasge
Symphurus sumpptuosus
Symphurus permani
Symphurus minor
2ymphutus parvus
Symphurug pelicapus

Synphurus prerogpjlotug

Symphurus civitatum
EEEEI:]L‘I.[ Uus uyos g
Symphurus vanmelleag

Symphurus o us
urus rhytisma

arawak

Symphurus aropter
Symphurus ginsburgl

5 urus meridiopalis

LLITL

[ [1¢]

5.

[L%]

K

2.

e

ftn

7]

I

2
2
2
2
2.
2
2
2
2

pusillus

. marginatus
. piger

. nebulosus
. tessellatus

jenynsi

. lenynsi
. trewavagae

ome

. pormani
5,

minor

3. parvus
a.
5. diomedeanus

pelicanus

civitatium
5 us

vanmelleae

ammaspllus

. rhytisma

arawak

enynsi

11

anus

. kyaropterygium
. glnshburgi
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From 1900 until 19531, six nominal species were added to the Atlantic
fauna. The principal contributor was Chabanaud, who in 1948 described 5.
frewavasge and 5. sumptupsus (=5. diomedeanus) from the coasts of Brazil and
Uruguay, respectively. Later, he described 5. pormani {1950) and 5.
vagmelleae (1932) from the troplcal West African coast. During cthe course
of bis studles on Symphurus and other cynoglossids {1327; 1940a; 1%47a;
1947%%0; 1%47c; 1947d; 194%a, 1%4%9b}, Chobanaud attempted to stabilize
nemenclarure, delimlit important characters for ldentifying tonguefish
specles and artempted to derive a standard system for measuring and
comparing character states among the dlifferent species of tonguefishes,

The first comprehensive revison of western Atlantic tonguefishes was
made by Ginsburg (1951} wheo described six new species and updated
information an distributlons and characters for identificstion of another
nine speclas. Glnshurg’'s revision provided a diagnosis for the genus
Symphurug and recegnlzed {mportant characters currently in use for
diagnosing Individual species of Symphurwus. Despite these contributions,
Ginsburg's study was limited Iin detail by insufficient material,
particularly for deep-sea species.

The only major revision of western South Atlantic tonguefishes is that
of Menezes and Benvegnu (1976). Menezes and Benvegnu revised the species of
tonguefishes occurring primarily aleng the southern coast of Brazil but also
included comparative material from other areas when possible. In this work
they described two new species (3. kyaropterygium and §. ginsburgi)
collected from moderate shelf depths. Their work complimented and expanded

upon Ginsburg's earlier study. Menezes and Benvegnu, slthough successful in
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several areas, were alse hindered by Iinsufficient study materisl and were
unable to provide conclusicons regarding the taxonemic validity of several
specles. Another nominsal specles, S. meridionalis {=5. Jenynsl), was added
to the list of western South Atlantic specles by Lema and Oliveira (1%77).

Even lass is known about the ecoleopy of most Atlantle tonguefishes. In
the MedIiterranean Sea, tonguefishes occur enly in relatively deep-water
habitars., The earliest literature reperted only isclated captures of
tongueflshes and lictle ecoleglcal Informacion beyond depth of capture was
included in chese earliest accounts. The first attempts to summarize
ecclogical Information en Mediterrvanean tonpuefishes were those of Kyle
{1213) on reproductive seascnality and the studles of Scordla (1925; 1527;
1929) . Scordlia summarlzed available infermation on the bathymetrie and
ecological distribution of 5. plgrescens in the Mediterranean Sea.

In recent years, the Increased emphasis In barhyal biology 1s refleccted
in the larper number of publicaticns reporting on the general ecology of the
two Mediterranean tonguefishes, 5. pigresceng and §. lipulatus, (Tortonese
and Quairolo 1971; Cau and Deiana 1979; Cau et al. 1980D; Papaconstantinou
and Tortonese 1980; Allue 1982, Allue 19R5; MacPherson 1978: 1981
Matalianas 1984). These studies have examined geographical and bathymetric
distributlons, food hablts and reproduccive blology of the Medliterranean
tonguefishes and provide a considerahkle ecological dara base for these
species,

The increase of deep-sea studies in the eastern Atlantic Ocean has also
contributed =ignificantly to our understanding of ecological relationships

of tonguefishes In this area. An increasing number of studles have reported
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an varlous aspects of tongueflsh biology (Blache 19562; Maurin 1942; 1964;
Nielsen 1963: Aldebert 1970; Maul 1%976; and Merratt and Marshall 1981},

In the western Atlantle, there are many more tongueflsh specles and the
numbers of species Inhablting shallew-water and deep-water envirenments are
silmilar. Despite the fact that there are many shallow-water species, little
ecologlcal information has been published for most of che speecles. Ginshurg
(1951} first noted thart western Atlantic tonguefishes had specles-specific
depth ranges. Thils finding was expanded upon by Topp and Hoff’'s study
{1972) and Menezes and Benvegnu (1976). Topp and Hoff's study summar{zed
ecolegical and peographical distributions for six shallow-water specles
cecurring In the eastern Gulf of Mexico along the Florida shelf. Their
study included Information on geographical distribution, food and habic
data, reproduction, relative sizes at maturlty, relative abundance and
commerclal importance. Topp and Hoff alse provided an interesting
discussion of sediment relaticonships for individual species and noted strong
interrelatlionships between subetrate requirements and patterns of
geographical and bathymetric distributions for particular specles,

Very lLittle ecolegical informatien, other than depth and location of
capture, has been published on deep-water Symphurus from the western
Atlantie, Only in the last three decades, with the Increase in callecting
efforts in the deep-sea, has sufficient material been collected to permit
any detalled ecologlcal analyses. Most of this material was collected but
remained unidentified in museum holdings. Ecological analyses, where

avallable, are provided in the individual specles accounts listed below.



It Is apparent from this historlcal summary that ne comprehensive
systematlc or ecological account has been made elther For Atlantie specles
or for the entire genus Symphuyus. The reaszons for this are: earlier
studles were primarily reglonal 1in scope, earlier studies encountered
difficulties in ldentifying sultable characters useful in discingulshing
taxa; and lastly many deep-sea specles were not previously collected in
sufficlent numbers or have anly recently been rollected in quantities to

permlit detalled descriptions and compariscons.

1%
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CHAPTER 3

Methods and Materials

Measurements and counts were modifled from Ginsburg (1931), Mahadeva
(12563 and Menezes and Benvegnu (1976). Measurements and counts are
redefined below and examples outlining measurements are presented in Figures
2-3. All measurements were made on the ocular surface except where nated,
Measurements over 130 mm were taken to che nearest mlllimeter with a steel
ruler. Measurements less than 150 mm were made to the nearest 0.1 mm with
dlal calipers or ocular micrometer. Measurements are expressed as
thousandths of standard length or head lenpth, respectively. Abbreviations
used in figures and text are listed in Tahle 2.

The pregsent study placed a strong emphasis on meristics, Meristics,
exclusive of scale counts, were made from radiographs., Fish were
radicgraphed on a Picker Soft K-Ray Machine,

Diagnoses for Atlantlc specles are based upon examlnation of
radiographs of 2074 speclmens. Total numbers of spacimens examined for each
of the 29 species recognized In this srtudy are listed In Table 3. An
additicnal 170 speclmens, representing 35 additional specles ccocurring
outside of the Atlantic Ocean, were radlographed for inclusion in the study

of Interdigitacion patcerns and species groups. These specimens are lisced

In Appendix A.



Table 2. List of abbreviations used {n this study.

ABBREVIATIQN

ABL

BD

ch

CFL

DEL

ED

HL

ID

LHL

m ar M

OPUL

QPLL

PA

PAL

PDL

FFL

FOL

SL

SNL

UHL

UL

DEFINITION

anal base length

body depth

chin depth

caudal fin length

dorsal base length

eye diameter

head length

head widch

interdigltation pattern
lower head lobhe width
meters

uppetr opercular lobe width
lower opercular lobe width
pelvlie te anal fin discance
preanal length

predorsal length

pelvic fin length
pestorbical length
standard lengrh

snout length

upper head lobe widch

upper Jaw lengrh

17
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Table 3. HNumber of specimens Included {n systematic revision of 29 Atlantic

specles of Symphurus.

Specles Number Examiped
arawgk 42
tium 347
diomedeanusg o3
ginsburgi 34
lenyns] 6
ligulatus 38
Larginatus 102
minor 79
nebulogug 24
Llgrescens 158
notmanl 24
LMma 28
parvug 7h
kyaropteryglum 14

379

undescribed A
undescribed B
undescribed C
undescribed D

undescribed E

19
33
174
20

432
58
122

47

a4
&7

94
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Synonywles In the taxonomic sectlen are In short form (auther, date,
page number). Complete references are provided in the licerature cited
section. Additlonal references in synonymies are prasented in chronological
order.

Anatomical illuatrations were prepared from dissected, cleared and
stained material, or from radlographs. Specimens were drawn with the ald of
a camera lucida., Clearing and stalning protocol followed the method
outlined in Dingerkus and Uhler (1977).

Study specimens were obtalned mainly from museum collections.
Institutional abbreviatlons occur In Table 4. Complete Information for
museums may be cbtained in Leviton et al. (1983). Marerial for Atlantic
Ocean species included in both the specles group section and in the
revisions of the individual spacies is listed under the material examined
section for each Individual species account. Frequency distributiens,
including counts for holotypes {whenever pessible), appear in Tables 10-1¢
and are discussed In deseriptive accounts for the individual species.

Statistical analyses were performed on the VIHS PRIMDS computer system
wsing the S5P55 and SPSSX statistical packages. Aall analyses of
morphological data were conducted on leg transformed data.

Ecological data accompanying the specimens were tabulated and analyzed.
Depth of capture information {whether 1In feet or fathoms) were converted to
the nearest meter. If the capture depth for specimens was reported as a
range of depths, then a mean depth was calculated and used In analyses of

ecological distributions,
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MERISTIC CHARACTERS

1). INTERDIGITATION {ID) PATTERN. Patrterns of Interdigltation of proximal
dorsal pteryglophores and neural spines were counted and recorded for
the first five Interneural spaces., The number of dorsal pteryglaphotes
Inserted into Interneural spaces 1-3 was diapgnostic for a specles group
or In one case, for a particular species (see species group section
below). Interdigitaclon pactterns are indicated hy a pteryglophore
formula such as 1-2-2; 1-3-2; 1-4-3, etc. (see Tahles 5-9). Of 27
Atlantic species, only Symphutrus wvapmelleas had a unigue ID pattern
diagnostic for the specilies {when axtended to Include pterygicphares
inserted Into Interneural spaces 4-5). This represents the first time
that interdigitation patterns have been used In Interpreting species
relacionships in the genus Symphurus and also represents the first time
they have been used in ldentifying or diagnesing individual species of

tonguefishes.

FIN RAYS

Fin rays represented only by the basal sssicle of the ray were counted
as one ray and ineluded {n the total count. Fin rays separate at the bases
but fused along theilr lengths were counted as two separate rays. Specimens
missing fin rays as a result of sbvious injurles or trawl damage were

omlteed from snalyses.

2. CAUDAL FIN RAYS. Caudal fin ray count is extremely conservative for

this genus {Table 10). Fidelity for a particular count iz high,



3).

43,

53.

2]

usually ranging from 90-58% for an individual specles. Irregularitiles
are not uncommon in rthe development of the raudal rays, so that
particular care must be taken to accurately determine the total number
of caudal rays. Glnsburg (19531} and Mahadeva (12%6) noted the Lwo
commen types of irregularities encountered: &) an Incomplete ray in
the form of an articulated cup {only the basal osslcle developed). In
the absence of a radlograph, this condition is evident when the space
berween twa rays Is much greater than the spaces between any ather
caudal rays. B} Twe adjacent rays merging and becoming one ray
distally, though they are proximally free for & varlable distance from
their bases. <Caudal fin rays are most easily counted from the blind

side with transmitted light or from radicgraphs,

DOREAL FIN RAYS. All rays are simple, unbranched (Table 11}, Care
should be used to avoid missing the first few rays of the dorsal fin.

These rays are very slender and considerably shorter than the rest.

AMAL FIN RAYS. All rays are simple, umbranched {(Table 12). Includes

all fin rays and is exclusive of the thick, muscular gonadal duct.

PELVIC FIN RAYS5. All rays are simple, unbranched. The number of
pelvic fin rays is {nvarlably four and {s among the most conservative

characters for the penus.
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VERTEBRAL COUNTS. Included are counts for abdominal, caudsl and tetal

vertebrae. The terminal centrum bearing the urostyla was counted asz one

vertebra. WVertebrae, especlally the PU 1 and PU 2 vertebrae, often

puossessed mere than one heemal or neural spine (two spines present in

approximately 35% of the specimens examined). Whenever a centrum had an

extra spine {t was counted as two vertebrae. Specimens with obviousliy

damaged vertebral skeletons, underlying support bonea, or caudal fins were

excluded from summaries and analyses.

g).

1.

8.

ABDOMINAL VERTEBRAE., MWith the exception of 5. venmelleae all other
Atlantic Symphugus have nine abdeminal wvertebrae {(three without haemal
arches, slx with zygapophyses of wvarlable lengths}. mphurus
vapmelleae possesses either 10 or 11 abdominal vertebrae {(three without
haemal arches, seven or eight with elongate zygapophyses). With the
singular axception of §. wvapmelleae, differences in vertebral counts
among Atlantic specles result from interaspecific varlations in numbers

of caudal vertebrae,

CAUDAL VERTEBRAE. Caudal vertebrae count begins with the firsc
vertebra with a definlte haemal spine and includes the vertebra

possessing the urostyle,

TOTAL VERTEBRAE COUNT. Includes the sum of abdeminal and caudal

vertebrae counta. This count represents data presented in Table 13.
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9). HYPURAL NUMBER. This count Includes the total number of hypurals in
the caudal skeleton. This count was invariable for meost specles, buc
for soma thete was Intraspecific variation In this character. Most
specles have elther four or five hypurals, however, three species have

counts of either four or five hypurals,

SCALE COUNTS. Accurate, repeatable scale counts are difflcult to make in
such fishes as Symphurus, with theilr oumerous thin and deciduous scales.
Only for those specimens trawled or collected with 3CUBA from shallow depths
were somewhat rellable scale counts available. For all apecies, an
approximate count was made based on either partial scale counts, from scale
pockets, or a combination of the two. In some deeper-living species, scale
counts were virtually Imposslble to make because of the extensive abrasion
to the specimens Incurred In the trawling process. For these, approximate
scale counts are reported (see Tables 14-16} but were not relied on for

diagnostic accounts.

10, LONGITUDIHAL SCALE COUNT. This count lnecludes the total number af
complete diagenal rows of scales aleng the body, beginning above a
hypothetical longltudinal line starting Just above the opercular angle
to the end of the hypural. The few rows of scales along the caudal fin
bhase are noet Included In thils count. The last scale included in this
count must be at least half in front of the posterior margin of the

hypural plate.
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12).

LIST

1y,

2.

3.
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HEAD SCALES. The oblique, complece rows of scales on the ocular side
of the head between the posterior margin of rhe lower eye and the peint
of emargination of the operculum inte der=zal and ventral lobes. From
the dorsal edge, the rows run dewnward and backward., Count does not
include the swall number of scales usually present on the distal dorsal
and ventral lobes of the operculum beyond the point of the opercular

emargination.

LATERAL SCALE ROWS. The count of scales In a transverse row starts
from the base of the dorsal fin at a polnc directly above the dorsal
edge of the posterior margin of the operculum and truns ventrally aleng
a diagonal to the base of the anal fin. This count does not include

scales along the dorsal and anal fins,

OF MEASUREMENTS

STANDARD LENGTH. Distance from tip of fleshy snout to posrerior end of

hypural plate.

BODY DEPTH., Measured as greatest distance across body exclusive of

fins. Made on blind side.

PREANAL LENGTH. Discance from tip of snout to origln of anal fin,

Mesgured on blind side.



Flgure 2. Graphic illustration of locatlons an the body for measurements

cutlined In text.
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Figure 3.

Graphle illustration of locatlons on the head for measurements

outlined In Eext.
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). ANAL BASE LENGTH {(aBlL). Discance from origin of anal fin teo posterior

end of hypural plate. MHeasured on blind side,

5). DOESAL BASE LEWGTH (DBL). Distatice from origin of dorsal fin to

pesterior end of hypursal plate.

6). PREDORSAL LENGTH (PDL). Distance from most anterier point of fleshy

snout to origin of dorsal fin.

7}. PELVIC FIN LENGTH (FlL). Distance from base of fourth {posterior)

pelvic ray (the longest) to distal tip of last fin ray.

)., CAUDAL FIN LENGTH (CFL). Distance from base of articular cups of

middle caudal fin rays to tip of longest middle rays.

93. HEAD LENGTH {HL}. Distance from most anterier point of fleshy snout to

most posterior extension of upper fleshy lebe of operculum.

10y, READ WIDTH {(HW). CGreatest distance across head at posterior portion of

operculum,

ity. POSTORBITAL HEAD LENGTH (POL}. Discance frem posterior margin of lower

eye to posterlor extent of upper fleshy lebe of operculum.



12%.

13},

143},

15).

17).

183,

193 .

203,
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UPPER HEAD LOBE WICTH (UHL). Distance at operculum from dorsal margin

of body te dorsal origin of operculum.

LOWER HEAD LOBE WIDTH {LHL). K Distance at operculum from dorsal origin

¢f operculum to most ventral part of operculum.

UPFER OQPERCULAR LOBE WIDTH (QPUL). DMstance from dorsal erigin of

operculum to mid-polnt of emargination on posterior border of

operculum.

LOWER COPERCULAR LOBE WIDTH (OPLL). Distance from mid-point nof

emargination of posterier bhorder of ovperculum teo the most ventral point

of operculum.

SNOUT LENGTH (SNL}. Distance from anterior rim of lower eye to tip of

snoukt .,

UPPER JAW LENGTH (UJL}. Shortest distance from tip of premaxilla to

angle of mouth.

EYE DTAMETER (ED). OGreatest horizontal diametrer of the cornea of lower

eye. Does naot Include fleshy tissue surrounding eye.

CHIN DEPTH (CD). Vertical distance from angle of the mouth toe most

ventral point of chin,



21y,

FELVIC TO ANAL DISTANCE (PA). Shortest distance from base of most

pasterior pelvic ray to base of flrst anal ray.

29



G

QUALITATIVE CHARACTERS
The fellowing characters are lmportant in ldentifying Symphurus

specimens when used In combination with other meristic and morphomerric

data.

1. BODY FIGMENTATICH. Pipmentation is unique for some species. In
others, plgmentation pattern is warlable, but st1ll of limlted walue in
discinguishing the species. Frequently cohserved plgmentatioen patterns
conalst of uniform coloracion or bold patternz of a variable number of
crossbands. Some species have plgmented blind surfaces, but most

usually have a uniformly cream-white or slipghtly yellowish blind side.

2). FIN PIGMENTATION. Plpgment spets on the dorsal, anal and caudal fins

are diagnostic for some species,

3). PFPERITONEUM COLOR. Oiagnostic for placement wlthin a species group, but

not diagnostic for specles Identiflication when used alone.

4) . OPERCULAR PIGMENTATION. Three areas were examined for pigmentation,
the outer operculum, Inner operculum and the isthmus. This character
is useful In combinatlon with other characters bur Iz of generally

litcle walue when used alona,

5). FUPILLARY OFERCULUM. A pilgmented, usually trianpular or spherieally-

shaped structure on the top part of the cornea (see Fig. 23). The



6).

7y

8.

97,

10y .

il

presumed functien is to shade the retina from direct expesure to bright
light. CGinsburg ({1951} and Menezes and Benvegnu {1976} did not utilize
this echaracter in their studies on western Atlantic tonguefishes.
Mahadeva (1956}, however, found this character useful in diagnosing
several Eastern Paci{flc species. Presence or absence of a pupillary
operculum was also found to be Impartant for differentiating several

species of western Atlantic tonguefishes.

EYE POSITION. The relative poslition of the upper eye with respect ta
the lower eye iz useful in identification but not diagnestic when wused

alone,

SHROUT SQUAMATION, The extent of sgquamation on the snout, although
useful in ldencifying specles-group placement, is not useful at the

species level.

JAW POSITION. The relaclve position of the angle of the mouth with

respect o che lower eye le useful Iin dlagnosing some specles.

DORSAL FIM ORIGIN, The relative position of the dorsal fin erigin with

respect to the upper eye s useful in ldentifying some species.

JAW PIGMENT. The degree of pigment development on the eyed-side lips

is helpful in ldentifyinpg some species.
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SQUAMATION OR DORSAL AND ANAL FINS. The presence and number of scales
on the dorsal and anal fins are useful characters for identifying some

specles.

DENTITION ON EYED SIDE JAWS. The extent of dentition developed on the

eved-slde jaws is useful in ldentifying some species.
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Table 4. Acrenyms for museum materlal examined in the present study.

Complere address and other pertinent informacion may be found in Leviron et

al. (1985).

Cude Ipstitucion

ALA University of Alabama, University.

AMMNE American Museum of Natural Hiscory, New York.

AMS Australian Museum, Sydney,

aNSP Academy of Natural Sciences, Philadelphia.

ARC Atlantic Reference Centre, 5t. Andrews.

AUM Auburn University Museum, Auburn.

BHNH Britlish Museum (Natural Histery), Londom.

EPBM Bernice P. Blshop Museum. Honolulu.

CAS California Academy of Sclences, San Francisco.

CAS-5U California Academy of Sciences, San Francisco,

FONR Florida Department of Narural Resources, St. Petersburg.

FMNH Field Museum of Natural Histery, Chicago.

FURG Fundacas Universidade de Rio Grande, BRle Grande,

GCRL Culf Coast Research Laboratory, QOcean Springs.

GHMBL Cellege of Charlesteon, Grice Marine Bieloglcal Laboratory,
Chatrleston.

IMS Universlty of Texas at Austin, austin.

I0AKE Institute of Ceeanographic & Filsheries Research, Arthens,
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Table 4. {(Centinued).

108 Institute of Oceancgraphic Sciences, Surrey.

IRSHB Institut Roval des Sciences Naturales de Belpgique,
Bruscels.

1SH University of Hamburg, Institut fur Seefischera{, Hamburg.

L5 Linnean Society of London, London.

LSUMZ Louislana State University, Museum of Zowlegy, Baton

Rouge,
MCH Fundacao Zoohotanica do Rieo Grande do Sul, Porto alegre.
MCF Fontificia Unilversidade Catolica de Rie Grande do Sul,

Porto Alegre.

MCZ Museum of Comparative Zoology, Cambridge,

MHNH Musee d'Histolre Haturalle, Heuchatel.

MMF Museu Municipal do Funchal, Funchal.

MNHN Museum Harional d'Histoire Naturelle, Faris.

MZUSP Inivaersidae de 5ac Paule, Museu de Zoologia, Sao Paulo.
MMC Natiecnal Museums of Canada, Qttawa.

SHHML Hational Marine Fisherles Service, Sandy Hook Marine

Laboratery, Highlands.

TCUC Texas A&M University, College Statlon.

TU Tulane University, New Orleans,

3 University of Florida, Flerida State Museum, Gainesville.
UF-F5U University of Florida, Florlda State Museum, Gainesville

(Fornmetly Florida State Unlversity).



Table 4. (Continued).

UMML Unlveralty of Miaml, BResensciel School of Marine and

Atmospherle Sclences, Mlami.

UMMZ University of Michigan, Huseum of Zoolegy, Ann Arbar,
UMO University of Maine, Orona.

UNC University of North Carolina, Morehead City,

UPEM University of Puerto Rico at Mayapguez, Mavaguez.

USA University of Souch Alabama, Mehile.

LUSHM National Museum of Natural History, Smithsonian

Institution, Washington.

WF University of West Florida, Pensacola.

VIMS Virginia Instjituce of Marine Sclence, Gloucester Foint,
YPMH Yale Unlversity, Peabody Museum, New Haven.

ZMA Universiteit van Amaterdam, Zowloglsch Museum, aAmsterdam,

ZMUC Kobenhavns Universitet, Zoologisk Musewr, Copenhagen,
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CHAFTER 4.0

Fhylopgenstic Position of the Cynoglossidae

As presently conceived, the sinistral Cynoglossidae and the dextral
Solelidae (true soles) comprise the suborder Soleoidail of the Order
Pleuronectiformes. The Solecidel are distinguished by having a small mouth
wirhout a prominent lower Jaw,; blind slde Jaws strongly curved and toothed;
eyved-side upper jaws with varying degrees of dentitlen; no preopercular
margin; pill membranes fused with free branchlostepgal rays; nasal argans
symmetrical in positicen; pestcleithrum absent and pleural ribs absent.

No generally acecepted classification fer the Soleoidel exists, Mostc
previous studies have considered the Solecidei as a dlstinet group within
the pleuronectiforms, although there 1s little agreement regarding the
interrelationships to other flatfishes (Regan 1%10; Nerman 1934: 1966; Hubhbs
1945; Lauder and Lelm 1983; Hensley and Ahlscrom 1984). Hensley and
Ahlstrom (1984) indicated that there was strong evidence to suppert
monophyly in the Cynoglessidae, but that relatlonships of this family are
still cbseure. Regarding the Soleldae, they stated that the subfamily
Soleinae shares many characters with the Cynoglossidae, whereas the
subfamily Achirinae is more primitive than oripinally thought. The
character state proposed as unicing the Soleinae and Achirinae appears to he

that all specles are dextral, Hensley and Ahlstrom (1984) neoted that the
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evolurion of ocular agsymwetry 1s not well undersccod, and making
phylogenetie Interpretations from states of ocular asymmetry without
corroberative information from other characters may lead to circular
reasoning and the establishment of polyphylerlc groups. They noted that “"In
any cladlsric eanalysis of pleuronectiform lnterrelationships, character
stares usad to unite seleoids will need toe be re-interpreted.” Ewldence
used ro support the grouping of the Soleldae and Cynoglessidae in the
suborder Seclepidel are unconvincing, not sufficiently detailed or are
untescted by modern methods of phylegenetic reconstruction using cutgroup
comparisons (Hensley and Ahlstrom, 1984)

At present there Is difficulty in dilagnosing the Seleoidel based on
synapomorphic characters. Hensley and Ahlstrom {1984} polnted out that some
characters, such as dimorphlc optic chiasmata and symmetrlcal nasal organs,
used in previcus studies as evidence that solelids and cynoglessids are most
closely related, are actually pleslomorphic for the order and thus not
useful in advancing that hypothesis. Some characters, such as the absence
of all ribs in some groups (Nelson 1984; Lauder and Leim 1983}, have been
Incorrectly interpreted. Although apparently absent in the Achirinae and
Cynoglossidae, Chabanaud {194Cb; 1941} and Hensley and Ahlstrom {1984)
reported finding short epipleural ribs In some genera of the subfamily
Soleinae.

Hensley and Ahlstrom {14984} suggested that possible synapomorphies for
the suberder Scleoldel included the continucus skinfold covering from the
chin across the dentary and intercopercular bones and the absence of pleural

riba. These characters have nct been examined in all species, however. and
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may prove to be Inapproprilate in defining the monephyly of the group. Other
possible synapomorphies not discussed by these authors include the presence
and degree of development of the epiecranial bony system, Ochial (1963}
briefly dlascussed this character in his study of Japanese soleolds, but the
imporcance of this character in a phylogenetic study has not been fully
evaluated.

Monophyly of the Cynogleossidae has not been unequivocally demonstrated
but there do seem to be seversl posslble synapomorphies for the group. Host
of the synapomorphies involve reductions or losses of structures including
the absence of pectoral fins in the adult stage, loss of the blind side
pelvic fin and reduction of the remalning pelvic fin te feur rays.
Additienal characters may Include medifications of the epicranial bony
system.

The next sections (Chapter 4.1-4.3) provide diagnoses for the family
Cynoglossidae, the two subfamilies of tonguafishes, the Cynoglossinae and
Symphurinae. Chapter 4.4 is a generic asynonymy for the penus Symphurus,
This Is followed (Chaprer 4.5) with & detalled description for the genus
symphurvs. Information provided in the diagnoses and descriptions was
gathered from Ginghurg (1%51), Mahadeva (1956}, Ochiai (1968} and Menon

{1977) and supplemented with findings derived from the present study.
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CHAPTER 4.1

Family Cynoglcssidae

Eyes sinistral, small. Optlc chiasma dimorphic. Jaws strongly
asymmetrical , upper jaw uzually bent anterlorly, the fleshy snout curving
over the lower jaw and forming a distinet hoak {only weakly developed in
Symphutrus). Nares, two palrs, placed symmetrically; the anterior nares a
well-developed tubule, the posterlor nares with a raised edge only. NMNarial
tube of eyed side always srising In front of flxed eye; posterior nares on
ocular side ususlly placed on anterior part of Interorbital space. Hedian
axil rod of nasal laminae thickened and straight. Dorsal and anal fins
confluent with caudal. Dors=al fin eriginates on head. The flrst dersal ray
usually Inserted ancerior to posterler margin of migreting eye. Dorsal and
anal fins contalning numerous rays, not fewear than &% Iin the dersal and 55
in the anal., All fin rays segmented and unbranched. Anal fin origin
immediately pesterior to amus. Anus and openlng of oviduct are
eccentrically placed ento blind side ilmmediately anterior to snal fin
origin.

Pectoral fins lost or represented only by a thin membrane In adult
{present iIn symmetrical larva}. Pelvic fin unpalred, lnserted on mldline of
abdomen, with 4 rays. The single left pelwic fiIn assumes R median position

(Kyle 1921; 1926). Pelvic of eyed side gbsent (except in rare Individual
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cases where {t 1s situated on the eyed slde much above the mid-ventral
line). Urogenital papilla long, midventrally placed anterior rto but
attached teo firsc anal ray.

Scales genetally strongly ctenoid on eyed slde; secondarlly cyclold in
a few ppecles. Scales of blind side crtencid or cyclold, depending on the
species. Secondary squamatien on vertical fins present or absent.

N prominent dermal fleps or fringes on blind side of head. Epidermal
sengsory papillae present or absent. Epidermal halrs absenc,

Laceral lines on ccular side of body entirely absent ot 2 teo 3 in
nunber, if present. Lateral line entirely sbsent or 1 or 2 in number on
blind side.

Abdominal cavity relatively broad. Intestine short, colled in
abdominal cavity. Dipesclve and urinary organs deo not extend to che caudal
reglon, only the ovarles and posturethral portion of the urinary bladder
occupy the caudal repion, Periccneum c¢lear or hipghly pigmented.
Swimbladder sbsent in adult (present in symmetrical larwva),

Vault of cranlum absent due to huge fontanelle (Symphurinas) or
completely osslified {Cynoglossinae). Otic capsules bulky and hemispherical
or not prominent; prefrontal bones with or without a spinuocus divergence
posterliorly directed and attached to base of anterier pseudointerneural
spine; supraocccipltal carcilagenous or caleified. Rostral process of
neutecranium absent or rudimentary, or well developed. Anterior
pseudointerneural spine slender or robust, guadrangular or swordlike; the

flrst cemplex dorsal pterygiophore (the erisme) shert or elongate; archlike
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or falciform in shape and supporting numerous preryglophores advanced onco
cranium.

Tooth patches on upper pharyngeal bone 2 in number. Urohyal hone thin;
posterlior margin forked, emarginate or entire, Pectoral girdle comprised of
4 posttemporal, supraclelthrum and cleithrum. Cleithrum smooth ar with
posterlorly directed splne at angle; weakly or subangularly arched.

Abdominal vertebrae usually 9, sometlmes 10, 11, or rarely 12, the
number of caudal vertebrae ranges from 32 te 66, HMHeural arch complete in
all verctebrae, Including the first abdominal wvertebrae. Haemal arches
complete as far forward as the fourth abdominal vertebrae; and an anal
interhaemal spine 1s present, attached to the first caudal haemsl spine near
its extremicy., Farapophyses long, the last one evidently shorter than half
the length of first haemal spine.

Firsc neural spine shoret, the tip extendlng anterlorly above rear of
suptaoccipital bone. In general, each neural and haemal spine posteriar to
the third neural and second haemal spines associated with two
pterygiophores.

Caudal rays unbranched, variable Iln number {(usually 9-14), buc
consistent within a particular specles. Caudal skeleton much reduced,
Usually four, occasionally five, hypurals present. A single epural and
parhypural present,

Vegus lobe of medulla oblongata well enlarged.



42

CHAFTER 4.2
Subfamily Cynoglessinae

Type Genus: Cynoplossus Hamilten-Buchanan 1822 by monctypy.

Snout well-hooked, overhanging meuth. Mouth inferlor. Jaws, on blind
slde only, armed with needle shaped teeth; teeth on dentary and premaxilla
form wide short band. Scales generally ctencid; head scales on blind side
embedded: eceles in midlateral line imbricate but with deep median cleft; {u
speclies with ctensid secales, usually the lateral line scales with ctenl on

either side of pore of larersl line.

Lareral line well developed on acular side; midlateral line, except in

C. sinusarablci, accompanled by marglnodorsal line and frequently by
marginoventral line. Predorsolateral line nerve present, glving off onc or

a few branches,; dorsolateral and ventrolateral line nerves usually well
developed.

Left and only pelvic fin confluent with anal fln. Pectoral fins
absent. Uregenital papilla long, attached te flrst anal ray.

Vaulr of cranium complately pssifled; otic capsules not prominent
prefrontal bone without splnous divergence; supracccipital calcified
{Chabanaud 1940a). Diencephalon enlarged (Dehiai 1%63:68).

Prefrontal bene on blind side without a spinous divergence, which is

directed posterlerly and firmly attached to base of anterior
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pseudointerneural spines. Anterior pseudolnterneursl spine robust,
guadratgular or swordlike; erisma elonpate, falciform, directly supparting
numerous Iinterneural spines advanced onto cranium; restral cartilage well
developed.

Interneural spines associated with anterior three neural spines about
15 to 20 in number.

Vertebrae (%+10 or 11, rarely 12) + {33-H6) = 42-76 or 77 or 78.
Vertebral diapophyses absenc or presenc only In the anterior part of caudal
region; sbdominal diapopyses begin with fourth abdoeminal vertebra snd are
shorter and more strongly oblique than those of raudal series; all abdominal
and caudal vertebrae have neural splnes.

Cleichrum rather rcbust, subanpularly arched, at lts base cuticular
erest of coracold segment Is hypertrophled into an acute angled apophysis.

Larval development: Symmetrical larval stage known (Seshappa and
Bhimachar 1955);: with swimbladder.

Ecology: Marine, but a few specles are known to cccur in fresh waters,

shallow-water burrowlng forms.

Beparks

There has been censiderable diverslty of opinlon regarding the number
of valld genera to be recognized within the subfamlly Cynoglossinae. For
example, Chabanaud (1955a) and Menon {1977} wvalidate only Paraplagusia and

Cynoglossus. Ochial (1963) considered Arelila Kaup 1858 to be wvalid al=so,

Smith (1553) recognlzed the most genera and considered Arelia, Areliscus,

Cynopglosseides, Cynoglogsus, and JTrulla te be valid genera.
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CHAPTER 4.3
Subfamily Symphurinae

Type Genus Symphurus Rafinesque 1810 (by monotypy).

Eyes small, clese rtogether. Eyes even or migracing eye slightly to
moderately in advance of fixed aye. Bnout scarcely hooked., Mouth terminal;
javws slightly to moderately curved. Teeth on ocular side of premaxilla
absent altogether, or present in a partial or complete single row of needle-
like teeth. Dentary on eyed side possesses sharp, needle-like teeth In a
singular row. Teecth on blind =side jaws well developed; premaxilliary and
dentary teath arranged In small pumber of longitudinal series, forming long
narrow band.

Scales strongly ctencld on eyed-side; less strongly on blind side.

Head scales of blind side imbricate.

Lateral line absent on both sides. Free neuromasts evident along
margins of body In short rows of five to ten papillae. Dorsoclateral line
nerve single; predersolateral and ventrolateral line nerves absent.

Felvic fin joined to anal fin.

Pecroral fin represented only by & rudimental membrane. Cleithrum
smooth and weakly arched.

Urogenical papilla short, attached to first anal ray.
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Vault of cranium absent due to huge fontanelle; otle capsules bulky and
hemispherical; supraoeccipital cartilaginous anterlorly (Chabanaud 1%40a}.
Prefrontal bene on blind side with a spluous divergence dorsally and
posteriorly directed, firmly attached to base of anterlior pseudointerneural
bone. Pseudolnterneural spines slender; erisma short te moderately
developed, straight to moderately curved to archlike in shape; rostral
cartilage not developed. Pterygiephores assoclated wich anterior three
neural spines not pumerous, ranging from 3-6.

Pharyhgeal teeth villiform.

Vertebrae (9-170, only cccasienally 11) + {20-54) = 29-63, A1l
vertebrae bear diapophyses that are heavy in abdominal region and anterior
half eof caudal region, but become wesker pesterierly: abdominal
haemapophyses begin with fourth abdominal vertebra, and are shorter and more
strongly oblique than thase of caudal series; abdeminal haemspophyses
gradually Iincrease 1n length from faurth eo ninth vertebrae and sre alsc
gradually inclined more and more posteriorly; ell abdominal and caudal
vertebrae have neural spines. Neural spines thicker and stronger and less
inclined in anterior end of body; neural apine of first vertebra in direct
contact with the posterior portion of the cranium: neural splne of second
vertebra distinetly inclined forward bur third neural spine inclined only
slightly forward,

Brain diencephalon only slightly thickened, granular eminences on
cerebellum very small {Ochial 1983).

Larval development: Symmetrical larval stage with swimbladder (Kyle

1913; 1921; Olney and Grant 1976},
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Ecology: Marine snd estuarine but a single species (5. crientalils
Bleeker) is reported from freshwater at Felping. Majority of species are

eurybathyal in the Indo-West Pecific and coastal In the New World.

Remarks

Only one study {Jordan and Goss 1889) has sugpgested that the genus
Symphurus be divided. Jordan and Goss proposed that 5. pebulosus was
sufficlently distinct from all other western Atlantlc specles to warrant
placement into & separate subgenus or genus., They suggested the name Acedia

te accomodate this taxen.
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CHAPTER 4.4
Genus Symphurus Rafinesque 1310
Type species: Symphurus nlgresceps Rafinesque (by monotypy).

5 urus

Raflnesque 1810: 52 (original description; type species §. nigrescens).

Jordan and Goss 1889: 321 and Jordam and Evermann 1898: 2704 (original
deseripcion quoted In full; review of American and European species).

Meek and Hildebrand 1948: 1004 {(synonymy;, review of Panamanian species),

Ginsburg 1951: 185 (synonymy; review of western Atlancic species).

Mahadeva 1956 unpublished dissertatleon {(review of Eastern Pacific species).

Menezes and Benvegnu 1976; 137 {review of western South Atlantic specles).

Plagusia
Cuvier 1817: 224 (orlginal description; hased on Pleuropectes plagusia of

Browne; preocccupied In Crustacea by Plagusia Latrellle 1806).

Plagiusa
Bonaparte 1837: fasc. 120, not paged (substitute for Plagusia, precccupied,
type specles: Pleuropnectes plagiusa Linnaeus).

Bonaparte 1846: 51 (substitute for Plagusla. preoccupled, type species:

Flagiuse lactea Bonaparte}).
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Bibronia
Cocco 1844: 15 (orlginal description of symmetrical larva of 5. lipulatus,

type specles Bibreopis ligulata Cocco by monctypy).

dphoristia Kaup 18538 106 {rtype species Achirus orpata Lacepede by

subsequent designation).

Gleossichrhys G111 1861: 51 (type species Pleuronectes plagiusa Linnasus hy

eriginal designatien).

Ammopleurops
n
Gunther 1862: 490 {type specles Flapiusa lactea Bonaparte {lacteus same as

nigrescens) by eriglnal desipgnarion).

fBazcanlus Schodte 1867: 269 {type specles Bagcapiuvs toedifer, a larval

form, by monotypy).

Acedis (subgenus}

Jordan, In Jordan and Goss 1889: 321 (type specles Aphoristia nebulosa Goode

and Bean by original designation}.
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CHAPFTER 4.5

Genus SYMPHURUS

Desc tio

Sinistral, strongly compressed; symmetrically shaped; greatest depth in
anterior half of length: the depth nearly uniform for a considerable
distance, then tapering hoth ways; anterior taper moderate; posterior taper
differs in varlous specles. The depth may decrease rapldly to caudal base
or the taper may be quite convex.

Pigmentation an eyed-side generally brown, greyish brown, or vellowish
brown. A varisble number of crossbands In varlous srages of completeness
present Iin some specles. EBlind side usually colorless or creamy white in
1l1fe. Some specles with pattern of pepper-dot pigment spots on blind side
of bedy. The ctencid scales on the eyed side generally have a
characteristic dark center, thereby giving the appearance of faint streaks
running longitudinaliy aleng the hady. The fnner lining of the peritoneal
cavity may or may not be pigmented, This dark black plgmentation often
shows through the thin translucent skin on either side of the body.

Eyes small, slightly smaller than short snout; the two eyes separated
hy a very narrow Interorbital space; usually anterior margin of upper eye

slightly in advance of that of lower, infrequently both about aligned an
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same vertical. Puplllary eperculum present or absent. Anterior part of
eyes in some specles covered with small rows of scales,

Snout short and very blunt, the anteriar prefile forming a nearly
concinuous bHroad curve, Mouth very amall, the pesterior angle ranges {ram
Just under snterlor margin of leower eye to a point just slightly posrerior
to posterior margin of lower eye. Mouth asymmetrical, moderately curved on
eyed-side, notably curved on blind side.

anterifor nestril on eyed-side a well-developed tubule, placed at some
distance In frent of lower eye, whereas tubule short on the blind side;
posterior nostril with a raised edpe, placed direectly in Front of and
between the eyes,

Dentition chlefly devaloped on blind side jaws, teeth on eyed-side laws
are better developed Iln some specles than In others. The teeth are conical,
small and subequal. The moderately curved outer teeth are somewhac larger
than the irmmer ones. On the blind side, teeth moderately larger, in bands;
hand in upper jaw of nearly uniferm and moderate width; band in lower jaw
shorter and wider, shaped somewhat like the segment of a clrele or
moderately crescentic with & straight or slightly curved margin internally
and a well-curved margln externally. The dentition on eyed side very
moderately or poorly developed, the teeth small, few or moderate in number,
eyed-side of upper jaw with a narrow band of teerh ar symphysis in 2-2
Irregular rows, tapering backward te one row, or one row throughout, or a
small group of a few teeth near symphysis; eyed-side lower jaw with one row,
or with very few teeth, or altogether toothleas, depending on the species

and intraspacific variability,
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Teeth are also well developed on the pharyngeal bones (Clark 1936).
The rounded and pad-1lilke upper pharyngeals are armed with a resette of
sharp, long, curved, strong teeth. The lower pharyngeals are elongate and
have one irregular row of streng teeth, similar to those on the upper
pharyngeals, clearly discernikle by use of a jet of air.

Opercle geparated by a posterior emarginarion ince two lobes, the
dorzal lobe smaller. Branchiestegals six {n mumber on either side;
membranes unlted, their point of unien at base of wventral fin. Isthmus
free. Pseudobranchiae preatly reduced, consisting of enly 2-4 small
filaments. Mo slit behind fourth gill arch. Gill rakers nearly cbsclete,
indicated as slight, uneven variable pretuberances on gill arch (not
examined in all species).

Body and head with cteneld scales; the strongly ccenoild scales arve
generally declducus, especially so in the deep-water forms; those on
anterler part of head becoming more or less embeddead; scales on anterier
regions of the head, around the snout, eyes and lewer jaw are reduced to
small, thin filmy structures that become more or less embedded in the skin;
posteriorly, scales diminlsh in size toward the caudal fin. Sceles extend
onte the caudal fin. Caudal with scale rows present at {ts base, scales
also in rows between the rays for some distance posteriorly, scaleless
distally. 5Shert rows of amall scales present In some species along the
proximal part of dorsal and anal fin rays.

Lateral line absent on both eyed and blind sides of fish.

Dorsal fiwm erigln over eye; darsal and snal continuous with caudal,

Felvlc fin unpaired, placed at {sthmus, normally having four rays. Delicate
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membrene {torn most times In trawl caught specimens} connects pelvic to base
of anal fin. Pectoral fina absent. All fin rays segmented and unbranched.

Alimentary canal relatively simple. Stomach about half as long as
Intestine without the rectum. Pyloric caecae absent. Intestine falrly long
with a single coil. Rectum a distinct thin-walled structure. Anus placed
eccentrically on blind side, just in front of anal fin.

Kidney and its duct are develeped only on the ripght side, Gonadz open
to exterlor by means of a tough muscular rtube located anterior to first anal
ray and sheathed by & part of the anal fin.

The eggs (where known) 0.7 to 0.8 mp In diameter containing numerous
oll plobules. The epgs and larvae are pelagic. Larvae are externally
symmetrical and possess a gasz bladder. A varlable number of the
anteriormost rays of the dorsal fim prolenged Into filamentous extensions
vhich measure almest as long as the head., The pectoral fins are present as
twa thin protruslons of the skin. The larval alimentary canal is thrust
autside of the body cavity Into a thin-walled triangular sac on the ventral
glde. During metamorphesis, the pectoral fins, gas bladder, angd filamentous
extensions of the anterlor darsal rays are all last; the viscera are pulled
inside the body; and the eye on the right side migrates through the tissues
of the head onte the left side and comes te be placed above the left eye

{Ky¥le 1921; Olney and Grant 1976},
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CHAFPTER 5

Interdigitation Fatterns and Specles CGroups wlithin Symphurus

Iintyoduction

Symphurine tonguefishes occur worldwide in all temperate and tropical
oceang, Thus far, 67 nominal species have been descrlibed and another 7-10
undescribed species are known from unpublished studiea. Ho comprehensive
revislionary study has ever been made of che penus Syimphutas, partly hecause
many species inhablt deep-ses enviromments and consequently have only varely
been collected. 1In fact, several deep-sea specles are known only from the
holotype or a small type series {see Material Examined listed bhelow).
Additionally, previeus investipators {Chabanaud 1%4%a; 1955h; 1955¢c; 1936,
Ginsburg 1951; Mahadews 1956; Ochial 1963; Menezes and Benvegnu 197&)
althoupgh providing comprehensive reviews of tonguefishes from selected
reglons have made little or no comparison with studles from other gengraphic
regions. Consequentcly, our knowledge of both the number of specles of
Symphurus and thelr Interrelationships is stl1ll wvery basaic,

Ancther shortcoming of all previcus reviews has been thac authors have
relied almost exclusively on external morphology {primarily fin ray councs
and morphowmetrics) to diapnose specles. Among species of Symphurus, there
Is considerable overlap In traditional meriscics and morphometrics.

Therefore, when these characters alone are used they are of limited walue in
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delinesting the lndividual specles and secondly, they provide little
Information concernlng species Inrerrelationships within the genus.

Other difficulties hindering interpretation of species relatlonships in
Symphuyus are that as a whole the taxon exhibits conslderable morphelogical
conservatism with many structural reductions and losses. This high degree
of phenotypic similarity is evidenced In Menon's remark in hls revision
(1977) of the confamllial genus Cynoglosgus: "that all three cynopglossid
genera are so homopeneous that to subdivide any of the genera into subgenera
would appear only artiflcial.”

During the course sf this revisicn of Atlantic symphurlne tonguefishes,
I had the opportunity to examine types (in a few cases only radlographs of
types) and representative series of speclmens for 64 of 6B nominal species
presently assipgned to Symphuyus. Comparlsons of radicgraphs revealed that
for each specles there 1ls a predeminant pattern of interdigitation of dorsal
pterygiophores and neural splnes (hereafter referred to as the ID pattern}.
Additionally, net all specles possess simllar pacterns. Since there was
varlation In these 1D patterns, it became evident that they could be useful
in diagnosing some specles or groups of specles. In fact, in some instances
where species were found ta overlap extensively In traditienal meristics,
they wers found re pessess gquite different ID patterns confirming the value
of interdigitation patterns as a useful taxonemlec character in {dentifying
specles or groups of specles within Symphurus. Addiclonally, it is propesed
{see below) that ID patterns can be used te support a preliminary hypothesis

of Intragenetic relationships among the species.



The range of ID patterns ochserved ln the specles, thelr particular
arrangements and the levels of within species verlation form the basis of
this portion of the study. BRased latrgely on ID patterns reported herein,
together with supporting osteclegical Information from cleared and stalned
specimens, a preliminary hypothesis of specles group relationships ameng the
symphurine tonguefishes 1ls presented. This hypochesis is supported alsc by
patterns of zeopecpraphical and ecoleoglcal distributions of specles

possessing particular pattern types.

Materials and Methods

A total of 2244 specimens, representing 62 of 68 nominal species of
Symphurus were examined and radiographed (Table 5). Specimens and
radiographs borrowed from museums are listed balow by collection numbers
only. Complete titles, infarmation and addresses of these collections may
be obtained from Leviton et al. (19B&), Whenever possible, specimens
representative of the entire size range and geopraphle distribution for the
specles were selected for study. Most specimens were radiographed on a
Picker Soft X-Ray Machine. A smaller number of specimens were cleared and
counter-stained {(after Dingerkus and Uhler 1979},

For each speclmen, the number of proximal dorsal pteryglaphores
lnserting into the flrst three to five interneural spaces were cbserved from
radlcgraphs ar from cleared and stalned specimens (Fig. 4}. The arrangement
of pteryglephores insarting into the first three to five interneural spaces
were recorded ags the interdigitaticon {ID; pattern fermula. Since the first

neural spine abuts directly against the cranium, there 1s no ebvicus space



Figure 4.

Illustrations of three different interdigitatlon (ID} patterns
observed in specles of Symphurus. Proximal pteryglophores are
Indicated in black, HNote also the relative lengths and arching
of the first medified pteryglophore.
Patterns and their representative specles are:

&) 1-2-2-1-2 1D pattern (5. vanmelleag).

By 1-21-2 ID pattern (5. marginatus).

Cy 1-4-3 ID pattern (S. clvitatium}.
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hetween {t and the cranium. Therefore, the pattern formulae reflect the
numbers eof pterygiophores Inserting Iinto each respective interneural space
begioning with the first obviocus Internsural space (posterior to the first
neural spine) and continulng with each successive Interneural space to
either interneural space three or five. Since conly two ptervglophores per
space were usually inserted into interneural spaces posterior to the third
interneural space (with few exceptions, see below), counts usually were made
and recorded of the pterygicphores inserting Into the first three
interneural aspaces only. One group of species had a unique pattern where
only one pterygiophore Inserts Into either the fourth or the fifth
interneural space. For these specles, the 1D pattern Is extended to five
digits te reflect thls wvarlation.

The system of notatlom for ID pattern formulae follows a simple three
or five digit formula such as 1-3-2 or 1-2-2-2-1. In the firsc example, the
pattern would be inrerpreted as one pterygiophore inserting into Interneural
space one; three In Interneural space twe; and two In interneural space
three. 1In the second example, the 1-2-2-2-1 formula is Interpreted as cne
pteryglophore inserting into interneural space cne; two In Interneural space

two, two In Interneural space three; two {n Interneural space feur; and one

pteryglephore inserting inte intetrneural space five.

It should be emphasized that the pterygiophere patterns recorded in
thls study relate only to the numbers of pterygiophores insercing into
successive interneural spaces. These formulae are not analagous to formulae

adopted by other authers (Smitch and Balley 1961, for example) to demonstrate

relationships and correspondence between neural spines and predorsal bones.
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Resulcg

1D PATTERN GROUPS
Examinatlion of radlographs revealed thar each species of Symphutus has

a predominant pattern of interdigitation of dersal pterygleophores and neural
spines and secondly not all specles share identlcal patterns {Tables 5-9}.
The overall predominant ID pattern for 64 specles 1s presented 1n Table 5.
Three of the most commonly cbserved patterns are {llustracted In Figure 4. A
toral of elght different predominant paccerns were evildent among the species
axamined. The most commonly observed patterns among the species were: 1-2-
2-1-2; 1-2-2; 1-2-3; 1-3-2; 1-3-3; 1-4-2, 1-4-3 and 1.5-3. The patterns
obgerved and the number of species possessing each pattern are listed in
Table &. Ftrom Table 6, it cap be seen that the most speciose are the 1-2-2
pattern (18 species), the 1l-3-2 pactern (13 specles) and the 1-4-3 pattern
(12 specles}.

Before discussing the different pattern types, there are several
shared features of Interdigitarion patterns among the many species of
Symphurus. First, within a specles, ID patterns did nat vary with respect
to sex, onctogeny {(at least not over the size range examined, 20-320 mm SI.)
or gecgraphlc eorigin. Secendly, all =pecies have only one pterygiophore
inserting into the first interneural space. Only in unusual cases (less
than 1% of the specimens examined) were specimens found with more than one
(usually two, less commonly three) preryglophores In the flrst interneural
space. Addltlonally, among Symphurus specles, with a single exception (§.
vanmelleae group}, all species typically have twa pterygliophores per

interneural space posterlor to the fourth neural splne. Therefore, cbserved



5%

varlation {n ID patterns between species results almost exclusively from
differing numbers of pterygiophores inserting into interneural spaces two
and three.

A single pterygiophere inserted In the first interneural space in
Symphutye is unigque among the Cynoglosslidae and Scleldae {Table 5}. This
condition is therefore consldered & synapomorphy for the subfamily
Symphurinae with 1ts monotypic genus Symphurus. Interdipitation patterns
for a small number of representative specles of Cyneglossinae and Soleildae
are included in Table 5. In the Cynoglosgus, Paraplagusjs and soleid
species examined thus far (Table 53}, ID patterns are quite different. These
taxa have a much larger number of preryglophores preceding the second neural
spine than was observed in any species of Sywphurus. For example, in non-
symphurine cynoglossids the number of pteryglophores in interneural space

one ranged from seven (Cynoglossus) to 13 (Paraplagusia) while in scleids

the numbers of pterygiophores inserted in neural space one is typically much
higher, ranging from seven (Aseraggodes) teo 23 (Heteromyecteris).

Since ID patterns have not been studied previcusly in
totiguefishes, 1t was necessary to determine the amount of {ntraspecific
varlation occurring in this character. Although each spacles has a
particular prominent pattern {(Tables 5-9) varylng levels of Iintraspecific
variation de occur ln this character. The levels of intraspecific variacion
in ID patterns are contrasted in detail for 17 species representative of

seven of the eight common pattern types cbserved (Table 7).
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TABLE 5. {(Continued}.

SPECIES

CYNOGLOSSINES
Cynoglossus
Paraplagusia

SOLEIDRS
Hereromycterls
Aseraggodes
Liachirus
Farachirus
Pardachirus

P

el

62



Table 6. Summary of interdigitarlon patterns and the number of Symphurus

specles observed with sach pattern.

INTERDIGITATION PATTERH SPECIES
1.2-2-1-2 6
1-2-2 18
1-2-3 3
1-3-2 13
1-3-3 4
1-4-2 A
1-4-3 12



G4

Table 7. Variation In frequency distributions of interdigitation {ID)
pacterns of dorsal pterygliophores for 17 specles of Symphurus. Specles
selected represent elght pattern types outlined In text. Following species
names are the pattern group (in parentheses) followed by abbreviations for
the geographle distributions of the species. Humber of specimens examined
1a listed with the summary for each f#pecies. Humbers follewing pactern
types represent frequency and per cent occurrence for respective ID
patterns. Abbreviations are: EA Esstern Atlantic; EA-M Eastern Atlantie and
Medlterranean: WNA Western Morth Atlantic: TP Indo-Pacifiec; HI Hawaii; ChA
Carlbbean, WHA-SUR Western MNorth Atlantic south teoe Surinam; EP Eastern
Facific; WSA Western Sourh Atlanrtic.

5, vanmelleas (1) EA 8. ligulatus (2} EA 5. nebulosus (2) WHa
1D PATTERN B 3 1D PATTERN N E ] ID PATIERN N x
1-2-2-1-2 23 49 1-2-2-2 25 68 1-2-2-2 20 BY
1-2-2-2-1 13 78 1-2-2-1 k| B 1-2-3.2 1 4
1-2-1-2-12 5 11 1-2-3-1 2 5 2-1-2-2 1 #
1-2-1-2-2 2 4 1-2-2-13 2 3 2-2-2-2 1 &
1-2-2-1-1 2 4 1-2-23.3 1 3 ----
1-2-2-1-2-1 1 2 1-2-2-1 1 3 N=23
1-3-1-2-2 1 2 1-1-3-2 1 3
--- 1-1-2-2 1 3
Hedi 7 2-2-2-1 1 3
N=17
8. pgellatug (2) 1P 8. undatus (3) HI 5. arawak (4} CAB
10 PATTERN N k1 10 PATTERN ol L] 1 PATTERN il 3
1-2-2-2 11 B3 1-2-3-2 16 76 1-1-2 25 T4
1-2-2-1 ] 15 1-2-4-3 2 10 1-3-3 k) 9
---- 1-3-3.2 1 ] 1-3-1 3 9
N=123 1-3-2-2 1 5 1-2-2 1 3
1-3-2-3 1 3 2-3-2 ? &
N1 N=34
5. marginatus (47 WNA-SUR 5. nigrescens (4) EA-M 5. pleer {4} CAB
1D PATTERN N L1 1D _PATTERN N 2 1D PATTERN N 3
1-3-2 13 79 1-3-2-2 131 e 1-3-2 136 97
1-3-3 11 12 1-2-3-2 ] 4 1-3-3 1 1
1-2-3 & é 1-2.3.1 3 2 1-2-3 1 1
1-2-32 2 G 1-3-2-1 2 1 1-2-2 2 1
.- 1-3-2-12 2 1 “---
N=92 1-3-1-2 2 1 N=140
1.2.2-2 2 1
2.2.2-2 1 .7
2.-2-2-3 1 i

=152
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Takle 8. Summary of the frequency of predominanc ID patterns for 22
representative species of Symphurus. For New World species (1-4-3
pattern, the frequency of the predominant ID pattern is listed in
Column 3 and the fregquency of cccurrence for all patterns shared
only by New World conguefishes i listed In Columm 4.

SPEGIES 1D PATTERN FREQUENGY % OQCCURRENCE % OCCURRENCE
vammelleae 1-2-2-1-2 Hb L7 S8 ALL NFW WORID
ligularus 1-2-7 26/37 70 I} PATTERNS
nebulcsus 1-2-2 2023 &7

ocellatus 1-2-2 11/11 B85

undatus 1-2-1 16721 76

arawak 1-3-3 25734 Fi

glnsburgi 1-13.7 29732 91

marglinatus 1-3-2 73/92 79

nlgrescens 1-3-2 1337152 B8

plgex 1-3-2 136/140 97

undescribed ¢ 1-3-2 7G&/78 97

atramentatus 1-3-3 13/15 27

normani 1-3-3 15721 71

trewavasae 1-3-3 37/54 &8

minor 1-4-2 73/ 95

ommaspilus 1-4-2 2B/28 100

clvitatium 1-4-3 1297177 76 96
dionedeanng 1-4-3 130/204 14 Sy
Jenynsi 1-4-3 61/85 72 89
plagiuss 1-4-1 80,1132 57 83
urospilus 1-4-1 747110 67 g7
tessellatus L-4-3 169/234 72 97
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Examination of Table 7 reveals that the specles wvary In fidelity faor a
particular pattern. Feor example, at first observation it would appear that
thera Is little evidence to characterize 5. wvanmelleae by a single ID
pattern. In this species, only 49% (23/47) of the Individuals shared the 1-
2-2-1-2 pattern., However, all other patterns occurring in this specles,
with one exception (the 1-3-1-2-2 pattern), are similar patternz {n that
there 1s only a single pterygliophore Inserting Into interneural spaces 3, 4
or 5. Since no apecles {other than members of this species group, see Table
5) exhibit this particular arrangement, I consider all patterns, where only
ane preryglophore inserts into any of interneural spaces 3, 4 or 5 and only
two pteryglophores insert Inte the remalning spaces, to represent miner
variations on a single pattern. With this modificarion then, the frequency
of occurrence for ID patterns In 5. vapmelleae (Table 8) where only one
pteryglophore inserts into Interneutral spaces 3, 4 or 5 1s approximately 9B%
(46 /4TY .

Overall, the frequency of oecurrence for a predominant ID pattern in
most of the species was quice high ranging from a lew value of 61% in 5.
plagiusa to a hilgh value of 27% In 5. plger (Table 7). For most species
where adequate data was available, values for a predominant patrern usually
ranged between 70% and 85%. Examination of the ID pattern freguencies (n
Table 7 alsa show thar usually less than 10% of the Individuals of a species
possess 1D patterns of anocther patrern group {referred to as croasover
counts). The following Is a discussion, on a group by group basis, of the
intraspecific varlation cbserved In specles with representative ID patterns

{rafer to Table 7-8).
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Species possessing 1-2-2-2-1 ID psatterns ate all deep-water residents
and quite rare in colleccions. Only &, vapmelleae was avallable in
sufficlent sample sizes to permit discussien of Intraspecifle wvariation {n
pterygiophore patterns. Forty-seven 5. vanmelleae were studied. Of chese,
23 {49%) shared an ldentical pattern {1-2-2-1-2). Another 28% (12
individuals) shared a 1-2-2-2-1 pattern. 1In addition to having only a
single pteryglophore inserted inte Interneural space 3, & or 5, rhese
specles also have a unique number of abdominal wvertebrae (347 or B8 wvs. Jé
in all srher spacies of the genus). These two characters support
recognhlition of this group of species as a monophyletic assemblage in the
EBNUE .

Among the 1-2-2 and 1-2-3 species, other groups of mestly deep-water
specles, crossover counts with other pattern types was low. In 5.
iigulatus, only 4/37 (ll%) were found with ancther pattern type (the 1-2-2-
1-2 pattern) while In 5. pebulosus, only 1/23 (4%) possessed a pattern (the
1-2-3 pattern) other rthan the 1-2-2 pattern. Data for specles with 1-2-3
patterns were limlted because of the rariry of these species in ecollections.
For Zymphuruy updatus, over BO% of the individuals possess a 1-2-3 pattern.
It should be noted that cressover counts did occcur with other pattern types
especially between the 1-2-2 and 1-2-3 groups and the 1-3-2 group. However,
these crossover counts never amounted to more than 5% of the sample size.

among speciey with the 1-3-2 pattern, predominance of A single pattern
1z among the highest observed in the study and, thereforas, crossover counts

usually were among the lowest encountered in the study., For example, in 5.

aravak, 5. marginatus, §5. nigrescens and S. piger crossover counts were
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never greater than 12%. Usually, however, cressaver counts In this group
were consi{derably lower. TFor example, specimens of these four 1-3-2 species
with crossover counts of a 1-2-2 pattern cccurted {n only 3, &, 1 and 1% of
the specimens, respectively. Seldom were other pattern types, such as the
1-2-3 (11/92 5. patglnatus with a 1-3-3 pattern) or 1-4-2 patterns, found in
individuals of species normally possessing the 1-3-2 ID pattern.

The lowsst fidellty okserved In 1-3-2 species occurred in §. arawak.
Only 74% (25/34) of the Individuals possessed the 1-3-2 pattern, However,
although crossaover counts with other patterns did secur in this species,
they were to be randomly distributed among other pattern types (Table 7).

Speclas with 1-3-3 patterns had relatively high fidelicy for this
pattern {(71% In 5. pormanl. A8% in 8. trewavasae, data not available for two
aother species). Crossover counts among this group occurred not usually with
1-3-2 or 1-2-2 pacterns, bur more frequently with 1-4-2 or 1-4-3 patterns.

Three of the four species possessing a 1-4-2 ID pattern had little or
ne crossover counts with ather specles groups and overall the fidelity for a
particular ID pattern {1-4-2) was among the highest observed In the study.
In 5. ommaspilus, 22/22 speclmens had a 1-4-2 1D pattern while in 5,
kyaropterygium, 13/14 had a simllar pattern. Fer 5. mlpor. 73/77 (95%) had
a 1-4-2 1D patrern. The most unusual arrangement of ID patterns of this
species group was found in §, parvug. Two pattern types were found with
almost equal frequency in this species {Table &), the only one of all the
specles studled in which two patterns were found with equal fregquencies,
Twenty-slx of &6 (3&%) §. parvus had a 1-4-2 pattern, while 30/66 (40%) had

8 1-5-2 patrern, Ne relationships between geographlc, sexual or size
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differences were found to explain the observed bimedal distriburion of
pattern types in thls specles. PFReasons for Including this specles In the 1-
4-2 specles group are that all four specles possess a common ID pattern,
membrane cstia {(apparently unique te this group), 10 caudal rays, a well-
developed puplllary operculum, similar meriscies and cthree of the four
specles share similar plgmentation {large caudal blotch} patterns.

Specles with ID patrerns pgreater than 1-4-2 typiecally possess four or
more pterygiophores in interneural space two and three to four
pterygiophores in Inrterpneural space three, In these specles a lower
fidellty for a particular patctern was observed {(Table 7). However, alchough
there is generally a lower fidelity for & single ID pattern, there 1ls net an
increased level of crossover counts with species characterlzed by patterns
less than 1-3-3. 1Tt should be emphasized thar most incraspecifie wvariarion
in ID patterns of >1-4-2 species ocecurs as overlap with patterns shared only
by members of the same or closely related species groups. When the total
range of ID patterns ls recorded for species with patterns >1-4-2 (Table 7),
it can readily be seen that there 1ls no overlap with species posssessing a
1-2-2, 1-2-3 or 1-3-2 pattern, Also, there are only a small number of
specimens of these species overlapping with the 1-3-3 pattern. There are
two species groups with ID pacterns »l-4-2 and the followlng sectlen
discusses the levels of {ntraspecific variation in ID patterns observed
within species of each respective group.

Intragpecific varlation within specles characterized by ID patterns
with 1-4-3 and 1-5-3 prerygiophore arrangements was generally higher than

that ocbserved in groups with patterns less than 1-4-2, As mentjoned abeve,
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this variation resulted moatly from crussover counts with pattern types
frequently observed usually only within these groups or the 1-4-7 group. In
fact, when frequency counts of patterns shared only by other members of

this pattern group are combined {Takle 8) the overall freguency 1ls increased
to B0-95%. For example, specimens of 5. plapjusa, §. civitatjum and S.
diomedeanus, each had the following range of pattern types: 1-4-3, 1-4-2, 1-
3-3, 1-5-2 and 1-5-3. The overall range and frequencies af rhe varlous
pattern types po-accurring in these specles groups are listed in Tables 7-8.
Unusual In thils group was §. leel. Thls species {n=30), although the
predoeminant pattern was 1-4-3, had the lowest fidelity (47%) for cthis
pattern among all the species of this group. Since only 30 speclmens were
examined, further study is needed to determine if this Is a normal condition

ar 1s due to small sample size.

astribution o E
Geographical ranges for speciles of several ID pattern groups were
plotted In an attempt to identify and uncover pattetrns of zoogeographical
distributions or te ldentify areas of endemism for specles with unique
pattern types (Figures 1-6}. When geographic ranges of species ocrganized by
specific ID patterns were plotted, several Interescing zoogeographical

distributions become apparent.
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For example, the species with a 1-2-2 ID pattern are the most
widespread in cccurrence (Fig. 5a) Of 1B specles possessing a 1-2.2
pattern, 16 occur In the Indo-West Pacifiec. One other species (5. updatus),
a deep-water species, ranges onto the Paclflc Plate at the Hawalian Islands.
Only twoe of the 18 species characterized by a 1-2-2 pattern occur beyond the
Indo-Pacific region. Interestingly, both species inhabit bathyal depths on
the ocuter cantinental shelf or slope. JSymphurus ligulatus occurs In 306-800
m in the Mediterranean Sea and nearby Eastern aAtlantlec Oeean, while the
closely related §. nebulosus occurs along the suter shelf and slope areas of
the western Atlantic from Long Island to the Blake Plateau off Florlda. Of
patrticular Interest is the notable absence of thls pattern group frum the
Eastern Pacific reglon.

Data for specles with 1-2-2-1-2 and 1-3-2 1D patterns are lacking
becasuse of the general rarity of these deep-sea fishes. However, three of
the four species with a 1-2-2-1-2 pattern occur In the Indo-Pacifie. The
fourth member, §. vanmelleae, occurs along the continental slope end shelf
of western Afriea atr depths of 300-1000 meters., Symphurus undatus of the 1-
2-3 ID group occura on the Paclflic Plate in barhyal depths at Hawall.

In Figure 5B the distribution of species possessing a 1-3-2 pattern is
plotted. Species characterized by thls pattern are not as widespread as the
1-2-2 species. Specles with 1-31-2 patterns occur on hoth sides of the
equator but only in the eastern and western Atlantle Dcean with an
addiclonal twe specles occurring in the eastern Pacific reglon along Central

America and the Galapagos lslands, It is emphasized that species with



Flgure 5.

73

Geographle distribution of specles possessing the three most

commonly cbserved interdigitation (ID) patterns among specles of

Symphurus.
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either 1-3-2 or >1-3-2 patterns {(see below) have yet to be recorded from the
Inda-Paclfic region, OF che 13 specles bearing this pattern, 11 occur In
the Atlantic: three in the eastern Atlantiec., and eight In the western
Atlantic. Included among these specles are two groups of closely related
species, 5. plgrescens and 5. pusillus; Undescribed specis A and Undescribed
specles B and §. rhytisma (see individual specles accounts for furrher
Information). The two eastern Pacific species (§. gorgopae and 5.
microlepls) are relatively deepwater species occurring at deptha ranging
Erom 30-100 m and 300-600 m, respectively. Of interest 1s that 5. gorponae
formas an amphi-American species palr with §. pelicanus which occurs in the
Atlantic from che GCulf of Mexico socuthward through the Caribbean Sea off
northarn South America {see account of 5. peljcanus for further
information).

Specles with a 1-3-3 1D partern accur on eirher side of the Atlantic
Ocean {north and soutrh of the equator} and In the eastern Pacifie. Four
species with a 1-3-3 ID pattern are 5. atyamentatus and 3. varius from the
eastern Pacific, 5. trewavasae from the western South Atlantlc and 5.
normani from the troplcal eastern Atlantle. The geographic distribution of
this specles group is similar to that observed for 1-3-2 speclesz where no
representatives of thls pattern type are found in the Indo-Pacific Ocean.

Species with a 1-4-2 ID pattern are entirely New World in distribucion,
They oceuy on both sides of the equator bur only In the western Atlantic
(Fig. &). The four specles with this particular pattern have heen collecred
from the continental shelf off Nova Scocla (unusual strays of 3. minor}

southward Iinto the South Atlantic to Rioc Grande do Sul, Brazil. In the



Figure &.

Gaographle distributlon of the four species of Symphurus

characterlized by a 1-4-2 Interdigitation (ID) pattern.
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western North Atlantic, two species (5. plogr and 3. papwvuig) range from just
south of Cape Hatteras, North Carolina, southward and coastally aleng
eastern Florida. Both specles range into the Gulf of Mexico alonpg the west
cpast of Florida but 5. minor extends into the Gulf of Mexieo only as far
{westward as the region of DeSoto Canyon. The range of Symphurus parvus is
considerably more extenslve and nearly encompasses the entire coastal seas
of the Gulf of Mexico and Carlbbean Sea. Thils species extends westward and
southward throughout the Gulf of Mexiceo and Carlbbean Sea along ceastal
Central America, extending coastally along northern South Amerlca to
Trinidad. The third specles of thls group, 5. Kyaroptervgilum, is found iIn
open shelf habitats. 1t is the only Sourh Atlantic member of this group and
ranges from Bala da Tlha Grande, Rlo de Janalrs {23°S} to Ric Grande do Sul
(3105}. The fourth member of this group, 5. ommaspjlus, Is a widespread,
insular Caribbean species. Symphutus ommgspilus occurs in shallow-warer

sand habitats adjacent to coral reefs fram rhe Bahamas, Puerte Rico and
Virgin Islands to Glovers Reef, Balize.

Species with 1-4-3 and 1-5-3 1D patterns occur entirely in coastal seas
of the New World. Figure 3C shows that species with patterns >1-4-2 occur
on either gide of the Americas ranging from about 45°4-35%5 1in the Atlantic
and from about 44°N-20°S {n the eastern Pacific. Seventeen specles
possessing these patterns are discributed in the following wanner: 11
specles oceur ln the western Atlantic and nine species are resident Iin the
eastern Pacific. Several geminate species pairs are Included in this group.
Further resolutien of relationships among these species will have to await

examination of additional material from the gastern Pacific,



Flgure 7.

Bathymetric ranges of Symphurus species representing the three

most commonly observed interdipgitation (1D) patterns.
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Ecological differences between the three groups are also apparent. A
plot of bathymetric ranges (Flg. 7) 1s provided for represencative species
of Symphurus possessing different ID patterns. Data In this graph reveal
that three species groups, each with quite distinct bathymetric ranges, can
be recognlzed. Interestingly, these three ecologlcal groups correspond to
species groups defined above based on Interdigltation patterns.

New World specles (combined data for l-4-2, 1-4-3 and 1-5-3 patrerns)
are primarlly shallow wsrer inhabitfants. Most of these specles are centered
at depths shallower than 50 meters with several species occurring in
estuarine and extremely shallow envivonments. The deepest record of common
accurrence for any New Weorld species is only about 110 m. It iz of Interest
to nota that only one of the 21 species In thess groups pussesses a bhlack
peritoneum- a charscter typlcally present In deep-water species of all other
pattern groups,

Although net shown, the bathymetrie distribution for specles with a L-
3-1 ID pattern 1s different frem the New World species. These species
occupy substrates on the copen continental shelf commonly occurring between
30-100 meters.

In contrast to New World species, with the exceptien of four dwarf
species ilnhablting relatively shallow sandy areas adjacent to coral reefs,
the majJoricy of 1-3-2 specles are moderately deep water continental shelf
specles. Meost occur between 30 and 200 m. Several specles excend down to
depths of about 500-600 m. 1t Is of lnterest to note that the 1-3-2 species
that occur In depths normally occupled by 1-2-2 species, do so only in

geagraphic areas where specles of the 1-2-2 group are absent. All species



79

in this group with the exception af the four shallow-water dwarf speciles
pessess a black perltoneum.

The deepeat-dwelling species in the genus are species with the 1-2-2,
1-2-3 and 1-2-2-1-2 patterns. Except for three shallow-water species, most
are deep bathyal specles occurring in ecuter contimental shelf and slope
waters. Most of these specles have been taken 8t depths greater than 200 m.
In fact, the despest recorded capture for any member of the genus,
approximately 1500 m, 1s for a specles (5. australje) In this group. Aall
specles with a 1-2-7 pattern, except for the three shallow-water forms,
pussess a black peritoneum. Symphuyus vanmelleae occurs along the West
adfrican continentel sleope at deptha of 400-1000 m.

Complete ostanloglcal study of representatives for all interdigitration
pattern groups 1s necessary to identify menophyletic assemblages within the
genus. However, some preliminary date are awvallable from ohservations made
on cleared and stalned specimens representative of three of the groups (1-2-
2, 1-3-2 and 1-4-3 or New World group) cutlined above. Differences betwecn
the groups were found {n several characters including che development of a
bony spur on the basipterygium, shape differences of the urohyal hones,
davalopaent of dentltion on eyed-slde jaws, hypural numbers, caudal Tay

numbers, and modifications of the first pteryglophore (erisme),



Figure 8.

Differences in shape and relative degree of development of a

g0

basipraryglal spur (shaded in black) In s5ix specles of Symphurus

tepresenting different species groups as defined by

Interdigitation (ID) patterns.

A)
E)
c)
D)
E}

F)

5. undatus 1-2-3 1D pattern,

5. pebulegus 1-2-2 1D pattern.
5. pusillus 1-3-2 ID pattern.
5. diomedeanus 1-4-3 ID pattern.
§. glvitatiug 1-4-3 ID pattern.
S. plaglusa 1-4-3 ID pattern.
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Figure 9. Variatlen In the shape of urohyal bones among species of
sy¥mphurus rvepresenting different species groups as defined hy
Incerdigication (ID) patcerns,

AY 5. vapmelleae 1-2-2-1-2 Pactern
BY 5. pebulosuys 1.2-2 Pattern
C) 5. marpgjnatus 1-3-2 Fattern
B) §. pusillus 1-3-2 Pattern
EY 8. dlomedespus 1-4-23 Pattern

F} §. plaglusa 1-4-21 Pattern
G) S8 vit um 1-4-3 Pattern
H} 5. uros 11 1-4-3 Farrern
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The basipterygial spur {Fig. 8) 1s either absent, nub-like or a blumt
spike in the 1-2-2 species (also in 1-2-2-2-1 and 1-2-3 specles). In
contrast, in the 1-3-2 species examlned thus far, this spur is mederately
developed, equalling about gne-thlrd the length of the basi{pterygial shaft.
In New World specjes, the basipterygial spur is even more elongate equalling
ot scmetlimes execseding one-half the length of the basipterygial shafc.

The urchyal (Fig. ?) while baslcally similar in shape betwsen the three
specles proups did show some varlation wicth respect to the number and extent
of posteriorly developed processes. 1In 1-2-2-1-2 and 1-2-2 speciss the hone
1z bi-laobed, with simple smooth margins. In 1-3-2 species the urohyal Is
more ornate with preocesses developed on either the dorsal or wventral
flanges, or sometines both flanges, of the posterior margin. In New Uorld
specles, the urohyal 1s often tri-lobed with several processes developed on
the posterior margin.

Differences were also norad between the three groups in the degree of
development of the first highly modified pterygiophore (erisme). In 1-2-2-
1-2 and 1-2-2 species the erisme is shert, stralght and usually deoes not
reach the anterlormost extension of the anterior pseudointerneural spine
{Fig. 4}. 1In 1-3-2 species, the erisme 1s slwilarly shaped but of preater
length, oftentimes equalling or slighrly surpassing the anteriormost
extension of the anterior pseudointerneural spine. In New World species (1-
4-3 and 1-5-1 gpecles), the erisme 1s strongly arched, extending anteriorly
beyond the anteriormest extension of the pseudointerneural spine. In some

speclea (5. glvicatiug, 5. plagusia), It extends far encugh anterlorly to

fotm a bony support for the antero-dorsal margin of the snout.
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Caudal ray count, an extremely conservative character at the species
level (Table 10 below), will not deflnitively separate the specles groups.
However, there 1s a trend smong the species groups with respect to caudal
ray number and it should he noted that 1-2-2 species never have less than 17
caudal rays and are the only group te have preater than 12 caudal rays {14},
The 1-3-2 species always have 12 caudal rays. Specles with a 1-3-23 pattern
hava elither 10 ar 12 caudal rays. The four 1-4-2 species have only 10
vaudal rays. Among the 1-4-3 and 1-5-3 species, there are species with 12,
11, or 10 caudal rays. Thirteen of 17 specles have 12 caudal rayas., three
spacies have 10 and one species has 11 caudal rays.

Hypural number also varies batween the three speclas groups, but
similar to caudal ray counts, this charscter is not definicive for
separating any of the specles groups identified by ID pattern. All species
in the 1-%-2 group that have l4 caudal rays were also found te have five
hypurals, It {s unkpnown at this time 1f any of the four species with 12
caudal rays and a 1-2-2 ID pattern also have five hypurals. Information is
lacking for six eof these specles. For the remsalning three species with 12
caudal rays and 1-2-7? ID pattern, there are only Four hypurals In the caudal
skeleton. Among other pattern groups, only two species, 3. piper (all
specimens) and §. mpargipatus (one-half of the specimens examined}, in the 1-
3-2 group possess five hypurals, all orher species In this group have only
four hypurals, Interestingly, In two of four species (5. warius all
Individuals and some Individuals of 5. porpapi) with a 1-3-3 1D pattern
{both with 12 caudal rays) also have five hypurals. The other twe species

with this pattern have 10 or 12 caudal rays and four hypurals. Thus far, no
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species in any of the New World pactarn groups have been found te have more
than four hypurals.

The species groups dlffer in the degree of development of dentbition en
the eyed-side jaws. In all species groups, except the 1-4-2, 1-4-3 and 1-5-
J specles, the dentlitlen is strongly develeped on all Jawa. In New World
species, dentltion on eyed-slde jaws is reduced or absent.

The combined results from osteologlcal and ecological characters
indicate that species with 1-2-2, 1-2-3 and 1-2-2-1-2 1D patterns are the
most different from specles with 1-4-3 and 1-5-3 patterns. It is
interesting to note that Jordan and Evermann {1898: 2704) suggested dividing
Symphurus into twe subgenera, Symphurug and Acedlsa, based strictly on
external differences in meristic characters, such as scale shape and number,
and numbers of dorsal and anal fin rays. In subdividing Symphurus, Jordan
and Evermann defined the subgenus Symphurus by the following combination of
characters: =scales rather large, 65-10% In a longitudinal series; snout and
Jaws with scales; dorsal rays B6-100; and with a range In anal fin rays from
70-87. This subgenus Included all except one spacies In the genus, In
constrast, the monotyple subgenus pcedls was characterized by having
numerous {>120) small, keeled scales, each with a medlan dark line;
scaleless snout and jaws; and numeraous rays in the dorsal and anal fins.

The 2ingle member of this subgenus, §. pebulosus, is a bathyal species of
the wascern Worth Atlantic with a 1-2-2 ID pattexn.

Recognition of subgenerlc groups within Symphupus 1s not done In the
present study because the Information is stlll too preliminary. However,

Jordan and Evermann's propesal placing 8. pebulosus In a separate subgenus
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hased on merlstic differences is unfounded. As can be sean from Tabkle 5,
thera {3 littls basis for sub-dividing the genus based on meriscir
differences in the species. High meristics are featuras of sgpecies in
several specieg groups defined by interdigitation patcerns and other
osteological data. Therefore, ne formal subdivislions are recognlzed in the
present study. Any acceptance of subdivislonal groups within the penus will
have to awalt caompletion of a more detafiled ostenlegical study using

outgroup conparisons.

SUmmAryY

Eight ID pattern groups were ldentiflied among specles of the genus
Symphurus. Alchough a more thorough ostecloglcal study based on shared
derived characters is needed to identlfy and define monophyletic assemblapes
within the genus, the preliminary prouping ef species by interdigitation
pactern s pertially supported by a combination of other asteological
characters. However, the strength of this preliminary hypothesls thus far
lies in the patterns of interdigitation of dorsal pterygiophores and their
tespective dizcribution among the species. Other ostecloglcal characters
such as caudal ray counts, hypural number, urchyal shape, modifications of
the erisme and development of dentitlon on eyed-side jaws tended to support
the proposed grouplng of species by ID pattern and warrant further study.
Zoogecgraphical distributlieons of specles possessing ldentlcal patterns
revealed intevesting and potentially fruleful areas for interpreting
questions about the historical blogeography of chese flacfishes. In

general, the discriburional patterns of species possessing similar ID
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patterns also supporc group placement based on ID pattern. Additlonal
informacion such as barhymetric disrributions reflect ecological
similarities among species assigned to ID pattern groups and are supportive
to the proposed groupings of the specles,

Althaugh mote work is necessary to provide sn accurate definition of
the species groups, thls preliminary information provides a framewcrk for
future teating of the hypothesis that elght naturally occurring specles

groups, identifiable by ID pattern, exlst within the genus Symphurus.
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CHAPTER &

Systematic Revislon of Atlantlce Symphurus

Atlantlc symphurine tonguefishes share a relatively conservative body
plan lacking marked external morphological distinctlons. Instead,
morpheloglcal diversification in thls taxon appears more as subtle
varlatiens in morphometrles, meristles and plgmentation. Among the 29
species studfed, there Is a high degree of overlap in wmost of the characters
considared. Seldom is 1t possible to identify an Individual specimen based
entirely on a single character, more often 1t requires a combinacion of
characters Including accurate counts of caudal rays and the numetous dorsal
and anal rays. 1Internal characters which demonstrate the greatest
differences between Atlantic speciss of symphurine tonguefishes include
osteological characters such as ID patterns of dorsal pterygiophores,
plpmentation of the peritoneum, number of hypurals and the number of caudal
and abdominal vertebrae. Among external features, meristics, especially
caudal fin ray counts, are extremely congervative and valuable in
Identifying the individual species. Other pertinment characters include
dorsal and anal fin ray counts, degree of development of dencltion on eyed-
side jaws, presence or absence of a pupillary cperculum, presence and degrec
of development o¢f scales on blind-slde dorsal and anal fins and wvariarions

in body pigmentatlien (both asldes) and plgmentation patterns in the Fins.
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The following chapters comprise the revisen of Atlantic Symphugus. The
individual species are arranged by species groups based on shared
interdigitaclon patterns as defined in Chapter 5. The order of presentation
{groups listed by predomlnant IT pattern) 1s 1-2-2-2-1 and 1-2-2 specles
{Chapter 6.1}, dwarf 1-3-2 species with peritoneum unplgmented {(Chapter
£.2), 1-3-2 species with a black peritoneum (Chapter 6.3), 1-3-3 specles
{Chapter 6.4}, 1-4-2 species (Chapter 6.5), 1-4-3 gpecies with 10 and 11
caudal rays (Chaprer 6.8) and 1-4-3 spacies with 12 caudal rays (Chapter
6.71.

Meristic charactars were relied on heavily In diagnosing the specles
and tabular summaries of these characters for 29 species of Aclantic

tenguefishes are presented in Tables 9-16.
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Table 9. Summatry of Predominant Interdigitation Patterns Observed in 29

Atlantie Specles of Symphurus.

dpecleg
N
v [+ 47
iigulatug a7
ebu u 23
arawak 34
rhytisma 6
undescribed A 2
undescribed B 5

glnsburgl 23
Ligrescens 152

pellcanug 19
pusillus 19
undescribed ¢ 78
marginacug 96
piger 144
normani 20
Lrewavagae 34
kyaropterygium 14
ninor 748
cemmaspllus 28
parvis 66
diomedeapus 207
Jlenynsi 93

plagjusa 132
urospilus 110
clvitatjum 177

plagusia 33
u 234

undescribed D 38
undescribed E 85

* Includes specimens with the

2-2-1 {n=13}.

fellowing patterns: 1-2-1-2-2 (n=2);

ok o] ] Rk MR

VR et e B TR

EEEL’E rns
1-2-2-1% 1-2-2 1-3-2 1-3-3 1-4-2 1-4-3 1-5-2 1-5-3
G - : . . : - -
4 27 - -
- 20 - .
1 25 3 - -
- & - - -
- - 2 -
- - 5% -
- - 29 1 1 -
2 131 ? - -
- - 16 . . -
- - 16 1
- - 76 1 1
. ? 73 11 - -
- 2 136 1 . .
- - 1 15 1
- - 4 37 B 1
- - 1 13 -
3 - 73 1
- - 28 -
1 - 30 5
- - - 7 13 150
- - - i 2 61
- - - 22 24 80
- . . 4 g 74
- - - B 19 127
- - - 4 2 24
- - 8 10 169
- - - 1 32
- - 8 - 67

antd 1-2-



Table 10. Frequency DPistributions of the Humbers of Caudal Rays

Atlantic Specles of Symphurus.

CAUDAL RAY COUNT
B 3 10 11 a2 il 14

Species N
vanmellege 43 - - 2 40 3 -
ligulatus 38 - - 1 4 3
nebulosug 24 2 21
arawak 37 - - - 1 14 1 1

6 - - - . 6 .
undescribed A ? - - 2 -
undescribed B & - A - _
glnsburgl 30 - 1 1 27 1
nlgrescens 154 - - - 6 147 1
pelicanus 8 - - - 2 15 1
pugillus 19 - - - 19 -
matrginatus 98 3 54 1 -
plger 138 - - 3 2 134 = -
undescrikbed C 8 - - & 74
nermani 23 = - 23 .
Frevavaoae 37 57 - -
kvaropterygium 13 - - 12 1 -
miner 7B 1 1 73 3 - -
pmmaspllus 25 - - 25 - - -
PRIYLE &8 - ) 65 1 - - -
diomedeanus 196 - 8 182 5 1 -
Jenynsl 21 - 3 78 - - -
plagiusa 130 - & 125 1 - -
urospilug 110 - 1 &4 105 - .
clvicatiug 171 R ;| 1813 - .
plagusia 33 - - = 1 i1 1 -
feggellatus 223 - - 4 11 206 2 -
undesctibed D 53 - - - 4 H% . .
undescribed E az - - 1 2 B 1 -

for 29

90
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Table 14. Frequencles of longitudinal scale rows for 29 Aclantic specles of

Symphurus.

Specles Count

55 56 57 58 59 60 &1 62 63 64 65 66 67 68 69 70 71 72 I3 74 I8
arawak 1 - 1 3 4 8 3 7 7 131 1
minor 21 3 3 &6 9 B &8 & 31 1 1 72
nigrescens s - - - - - - - - - - - - -1 - 11
pelicanus - - -1 11 2 1 1 2 1 1
plger - - - - 1 31 9 8101313 92120 6 1 1
trewavasae - - - - - - - - -« 1 1 1 2 4 3 5 iz 1
emmaspilus - - - 4 1 2 1 8 4 2
parvus - - = - 2 2 31 5 4 4 5 21 2 3 2 - 1 & 1
kyaropteryg. - - - - - - L - - - - -2 -1
uraspilus - - - - - - - 1 2 2 3 5 6 3 5 5
clvitatium - - S T T T -1 - - - 2 - 1 & &8

{6 17 78 79 80 8] 82 83 84 85 B6 87 8§ B 90 91 92 93 94 35 36
rhytisma - - s - - - - - - - - - 111 - 11
new specis B - - - - - - o o o oo o 0 - - 0 o o -]
ginsburgi S L T S T S S S S M T .
marglnatus - . - - - - - 3 3 5 5 5 5 B 5 & 5 1
nigrescens 2 2 1 5 2 & 6 4 &1 & 5 3 2
pusillus -1 1 - 1 - 1 -1
new species C - - - - 1 - - - - 3 - . 4 1 1 4 1 2 -
trewavasae 3 3
pPAIVUE - -1
kyaroptery. 1 3 - - 1
diomedeanus = - -1 - - 1 1 4 5 711121311 &13 5 3 1 1
plagiusa 1 2 1 4 2 6 4 2 7 1
urospilus 11 4 5 4 2 1
civitatium 11 514 8 7 23 3 1
plagusla - - -1 3 2 3 2 2 1 3 - - 2
tessellatus - - - - = 22 810110112131 21 2014 5% 4 2 - 1
new specles D - - - - - - - -1 31 ¥ 5 2 & 4 22 - 1 -
new specles E - - 13 411 4 3 & 2 2 1 1 2



Table 14, (Continued)
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Count

vanmelleae
rhytisma

new sp. A

new species B
new specles C -
marglnatus 1
notrmani -
jenynsi -
new species D -

1

]
ok B
e (%]
] 1 L
=t [
1 oka et

vanmelleae
ligulatus
nebulosus
jenynsi

1la 116
3 2
1 -

M3 lME
FI—Flln—Mu
"o
=

‘\IF Lo
L
[

129
ligulatus 1
nebulosus 1

il?
2
1

123

131 132
1 1l
1
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=

ﬂi&ﬂmmmmmmmu%%mmm
- - - - - - - [/ 3 2
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ok
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Table 15. Frequencles of the numbers of scale rows on the posterior pertion
of the head for 29 Atlantlc species of Symphurus.

species Count
12 12 14 12 16 17 18 19 20 21 22 22 24 20 26 27 28

vanmel leae - - . e e e . 1 3 313 & 3 & - 1
ligulatus - - e - - - = 4 B - 1 - - - - -
nebulesus - - e e - = = 1 2 4 8 131

arawak 2 61416 - - - - - - - - ..
rhytisma - - - - - - A& ¥ 1 - - - - - -
new specles A - - - - - - -1 1 - - . -
new species B - - - - - - 211 -

ginsburg! - - - 1 2 2 4 5 13 - -
nigrescens - - - - 4 10 1B 1314 4 1 - - - -
pelicanus - - 4 2 1 1 - - - - - - -
pusi]llus - - - - - s 3 2 - - - - -

plger - o« - - 3 328 16 13 1 - -
marginatus - - - - B A2 3% 5 . . _ .
new specles C - - - -1 2 3 7 & 3 1 - - - -
hotrmani - = - s - - - - - - 23 3 3 - -
trewavasae - - - 4 2310 3 - 1 - - - 4 - 4 4 4
minor 21322212 - - - - - - - _ - .
ammaspilus - - 5 9 &5 3 . - - - .
parvus -1 520 8B 4 1 - - - - -
kyaroptarygium - - - - 4 53 1] - - - - - -
diomedeanus - . - - 1125 32 29 1 3 - . . - - . _
Jjenynsi - - - - - e . 21512 5% 1 - - -
plagiusa - - - 1 217 8 3 - - - - . . . .
urospilus - 211 2526 3 - - . - - - . - -
civicac{ium - - - - 3183216 3} - - - - - -
plagusia - - - - - - 8 4 8B 2 1 - - -
tessellatus - «+ «+ -4 - - 1 - 8 B 8 1 - P
new specles D - - - - - - - 3 8 11 2 - - .
new specles E - - - - - 1 1 918 & 3 - - -



Table l&.
Symphurus.
2PECIES
24
vamtmelleae
ligulatus
arawak -

undescribed B

glnsburgl
nlgrescens
pelicanus
marginatusg
Piger
pusillus
undescribed C

normanl
trewavasae

kyarcpterygium
minor
ommaspilus
parvus

diomedeanus
Jenynsi
plaglusa
urospilus
civicatium
plagusia
tessallatus
undescribed D
undasecribhad E

COUNT
25 26 27 28 29 30 31 32 33 346 35 36
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Table l6. {Continued).

ligulatus
nebul osus

rhytlsma
undescrihed
undascribed

ginsburgi
undescribad

normani

diomedeanus
Jenynsi
plagusia
tessellatus
undescribed
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CHAFTER 6.1

1-2-2-1-2 and 1-2-2 ID Pattern Specles

Symphurus vapmelleae Chabanaud 1%52
{Fig. 39a})

5. vanmelleae
Chaebanaud 19%2: 3; Original description; West Africa 6025'5—11053'5;

. Bolorype IRSBE 16B08-439.
Nielsen 1963: 27; Figured; West Africa; Doubcful synonymy with 5. ligulatus,
Maurin 1968: 56: Mentioned, West Africa,
Aldeberc 1970: 216; Suggested synonymy with 3. ligulatus (Cocco 1840}%.
Allue 198B2; 20&. Mentioned.

Matallanas 1984: 198; Doubtful synonymy with §. ligulatus.

5. vapme]lae

Blache et al. 1970: 79; Listed Gulf Guinea and Angala.
Torchle 1971: 262; Synonymized with §. llgulatus.

Torchla 1973: 626, Quesrionable synonymy with 5. ligulatus.

Maul 1976: A4 Counts, comparlson and clarificatlon with 5. lipulatus.
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Study Materilal: &7 specimens, 68.0-118 mm S5L. 47 x-rayed, 42 measured.

Remarks
Prior to discovery of adulc 5. ligulatus (Torchio 1%63) there was

considerable econfusion in che llterarure betwaen 3. vanmellege and this
specles, Borth have similar counts and body shape and hoth specles are deep-
sea inhabitancts thar have not been collected In sufficient numbers for
compatative study uncil only recently. Furthermore, early descriptions of
5. ligulatus {Cocco 1B44; Kyle 1913; Padoa 1942) were based entirely upon
larval stages. Alchough many symmetrical, pre-metamerphic larvae of 5.
ligulatus were known froem the Mediterranean Sea and Canary Islands region
(Cocco 1844; Kyle 1913; Padoa 1941}, adults of this spacles were completely
unknown until Terchio described two specimens in 1963. Adding to the
confusinsn was Chabanaud's statement (1952) In the original description of §.
vanmeliege tentatlvely suggesting that 5. vanme]leae was possibly the adult
form of 5. ligulatus. Nielsen {1963} alsa tentatlvely proposed that 5,
vanmelleae and 3. ligulatus were the same specles, but hls study was
conducted prior to Torchio’s (1963} published account on adult specimens of
£. ligulatus.

Even following the discovery and description of adulrt specimens of 5.
ligulatus, the starus of 5. vapmellese remained uncertaln (Aldeberr 1970;
Torchlo 1971; 1972; Golevan 1978, Matallanas 1%84). Diagnostic differences
between this specles and §. llgulatug were stlll unclear. For example,
morpholegical similarities between the two specles prompted Torchlo (1971}

to conclude, even after directly examining adults of both specfes, that only
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one specles was represented among material he examined. It was net untll
sufficfenc specimens of 5. lipgulatus became available that Maul (1976}
properly dlagnosed these two species (based on caudal rays and cther

meriatic differences) and clearly established the validity of both S.

vanpellese and 5. lipulatus.

Dlagnosis
Symphurugs vanmelleae is rthe only Atlantic species with the combination

of 10-11 abdoeminal wvertebras, the unique ID pattern of 1-2-2-1 or 1-2-2-2-1,
12 caudsl rays and 36-58 vertebrae. It has a narvew body similar in shape
to the eastern Atlantlc species, §. lligulatus, and to the western Atlantic
specles, 5. npebulosus and 5. marginacus. It differs from the flrst two
specles in its ID pattern (1-2-2-1 ws. 1-2-2} and generally lower counts,
especially caudal ray nuomber (12 ws. 14). From §. matgpinatus it differs in
ID patcern (1-2-2-1 wvs. 1-3-2), vertebral number (56-58 vs. 52-54) and

plgmencation {(plain brown-gray va. brown-gray with well-developed, dark

brown caudal blatch in S. pavpginatus).
Symphurus vanmelleae 1s of consldersable interest in that this species

possesses 10 (3+7) or rarvely 11 (248) abdominal vertebrae. This parcticular
arrangement of abdominal vertebrae is unusual for members in the genus.
Usually, Symphurus specles possess 9 (J+6) abdominal vertebrae {present in
all other Atlantic species and all but three specles in the genus). The
three species with 10 (347} abdominal vertebrae are known only from the
Indo-West Pacific. These are 3. regani, 5. gilesi and 5. arabicus. All

three may treadily be discingulshed from 5. vanmelleae by caudal ray count
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{12 ve. 14). Symphurus arsbicus Is known enly from the holotype. It
differs from 5. vanmelleae Iin several additicnal meristic characters, most
notably in lower dorsal {%$7 wvs., 101-108), anal (B4 vs. B6-93} and vertebral
counts (93 wvs. 56-58). Symphurus vanmelleae differs from §. gilesij by
having a greater number of dorsal (101-108 ws., 97-98) and anal rays (86-%3
vs, B83-83). Symphuyrus vapmelleae generally overlaps 5. reganl in all

meristics except caudal ray pumber (12 ws. 14).

Description

A medivm-sized tongueflsh attalning maxlmum adult langths of
approximately 118 mm 5L. 1ID pattern 1-2-2-1 or 1-2-2-2-1 (Table 92). Caudal
rayas 12, less frequently otherwise {(Table 10). Dorsal rays 101-108 (Table
11). Anal rays 86-93 (Tsble 12). Vertebrae: abdominal 3+7-8, total usually
56-58 (Table 13). Hypural number usually 5 {34/46), less frequently 4
{12/46). Scales In longitudineal series 107-124 f{usally 110-118) (Table 14).
Scale rows on head poaterier to lower orbit 20-26, usually 23.26 (Table 15).
Lateral scale rows 38-42 (Table 16). Proportional measurements appear in
Table=s 17-18.

Body narrow {(depth 21.0-27.0% §L) with gradual taper. Head yelatively
short (13.0-23.4% SL), head length nearly equal to width. Snout moderately
long {15.7-28.6% HL}, covered with small ctenoid scales. Anterior nostril
on eyed zide much closer to rostral extremlty of premaxilla than ro fixed
eye; not passing mldpoint of distance between nostril base and fixed eye
when depressed backwards. Posterlor extenslon of maxi1la usually reaches

only to anterior margin of pupll of lower eye; sometimes extending a small



Table 17.

act

SL
BD
FDL
PAL
DEL
ABL
PL
PA
CFL

RL

POL
SNL
0JL
ED
D

UHL

Summary of morphometrics for Symphurus vapmelleae.
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Measurements,

except SL (in mm), expressed as thousandths of Standard Length.

42
42
LY
42
42
62
40
42
3B
42
&2
42
42
i3
42
42
42

42

Range

&8 . 0-118.4
210-270
3B-63
163-285
B75-976
693-772
b4 - T8
43-83
72-109
130-234
i17-241
111-141
29-47
33-48
21-2%
11-41
81-110D

6b-120

Hean

100.
242.
51.
232,
948,
Thé,
60,
&0,
3.
1%2.
193,
126,
18,
38,
25,
30,
105,

100,

Scandard pPeylacion

11

14,

22.
15,
18.

14,

18.

11

12,

.28

o1

.69

27

64

BY

.25
A8

.22

0l

T4

AT

10

.28

.82

Ry

)

72



Tahle 18. Summary of morphometrics for Svmphurus vanmelleae.
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Measurements,

except SL {in mm), expressed as rhousandths of Standard Length.

Character

HW
PCL
SNL
UJL
ED
ch
OPLL
OPyUL

UHL

H

42
42
H2
42
42
42
40
40
42

4

Range

625-1094

601-920
157-288
169-268
111-194

61-232
199.366
138-446
632-732

364-875

Mean

1007 .
658.
201.
199,
132,
156.
273.
243,
543,

321,

Standard Deviation

9.

48 .

23

19

14,
27.
4.
56,
68,

B2,

53

27

.87

02

45
81
92
G4
34

81
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distance pesterlor to front edge of pupil. Evyes moderate (11.1-19,6% HL);
equal ln position. Eyes usually with from 3.6 scales In narrow Iinterorbital
space. Puplllary operculum absent. Dorsal fin origin at a vertical equal
to midpoint of upper eye; rarely antericr toc mid-polnt. COQpercular lobes of
eved sfde equal. Scales absent from blind side dorsal and anal fins.

Teerh well developed on all Jaws. Dentary on ocular side with a single
row of atrong teeth; premaxilla on ocular side usually with a complete or

nearly complete single row of teeth.

EPigmentati{on {(Based mostly on recently preserved (1983} material from 105
10873}

Eyed surface usually dark brown to graylsh-blue with no cobvious pignent
patterns. Scales with underlying plgment forming longitudinal streaks along
body from just above eyes to caudal extremity. Snout region clear,
Blackened longitudinal line at mid-body more or less evident in area of
myomere separation. Pteryglophore reglions of anal and dorsal fins
demarcated from maln trunk myomeres by cbvicus longitudinal black line.
Pteryglophore reglon darker In celor than trunk; dark brown or bluish-gray
pigment continues from pterygiophore region onte basal half of dorsal and
anal rays giving them a dark ecolor for the first half of thelr length.
Operculum with dusky-brown to bluish pigment slightly darker in coler than
general background ceoleor, Imner lining of both sides of operculum, Isthmus
and mouth cavicy with black pigment. Tongue unpigmented. An cbvious

moustache present on upper lip of eyed side. Blind si{de mostly clear,
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cccasionally some diffuse vellowlsh-brown markings. Peritoneum black,
clearly visible through abdominal wall on beth sides.

Dorsal and anal fins with dark brown or grayish-blue pigment along
proximal half of rays. Distal half of rays unpigmented. Caudal fin rays

dusky, without obvicus pigment pattern.

Geographle apd Bathymetriec Distribution (Fig. 10}
Symphurus vapmelleae is a bathyal species inhabiting mud bottoms along

equaterial West Africa. Thus far, thils specles has been collected from a
relativaly restricted region extending from approximately 14°8 to 11°s
Symphurus vanmelleae has been trawled entirely from deep-water stations en
the outer contlnental shelf and upper slope reglon (depths of 400-%35 m).
The shallowest depth of capture ls for a single specimen ac 36l m, but the
majorlty of specimens {30} were taken Iin & single haul from 925 m which is

alsc the deepest recorded depth for this species.

ECDLQIH_‘

This species has rarely been captured and i{s poorly represented in
collections. Six of 10 lots examined were collectlons of sclitary
specimens. Only four lots contalned tweo or more specimens. The largest
single colleccien {105 10873}, taken off the nerthwest coast of Africa
{IQOQQ'N; I?D&S'E} at 925M, contained 20 specimens.

Due te the infrequency of capture of 5. vapmelleae, virtually neothing
1s known concerning life history aspects. Specimens examined in this study

ranged in size from 68.0-118 mm SL. Eighteen males and 2& females were
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reprasented Lln the marerisl examined {information unavailable for three
specimens), Analyslas of 44 specimens for which Infermation was available,
indicated that females sttain slightly larger slzes than males, The three
largest fish were females measuring 118, 115 and 113 mm SL, respectively,
By comparison, the twe largest males measured only 110 mm 5L,

Bazsed on reproductive stages of females, it is apparent that this
species matures at sizes slightly larger than 90 mm 5L. The five smallest
females {77.2-86.D0 mm 5L} were undergoing gonad elongatlon or had elongate
ovarles without ripe ova. Two females, 94.2 and 99 .7 wm 5L, had fully
elongate ovarles wichout visible signs of ripened ova (spent 7). Sixteen
females ranging in size from 96.7-118 mm SL had fully extended ovarles

cantaining ripe ova,

Material Examiped

Measured and Counted 41 Specimens, 8 lots.
IRSNB 16808-419; Holotype (104.8); 11°53's 13%20'E: S00M; 18 XII 48. TIRSNB

16808-440; Paratype (96.9); 07°16's 12°027E: 440M; O1 X 48. UF 33891;
4{7T.2-1071}, DZODU'S DBOQG'E: 536M; 04 IX 63 UMMI, UNCAT, 2{68.0-81.71):
02°30's 08%52'E; 494M; 05 1X 64. 2ZMUC 86226; {97.1}; 02°09'N 09°27'E; #55M;
1 111 46. 2ZMUC 86227; (113): 07°55'S 12938'E; 400M: 1 IIL 46. UMML UNCAT:
(80.5); 03%2'5 09916'E; 400M; 6 1X 63. 105 DISC ST 10873; 30(B2.6-118.4);

14749 40'N 17%73.69°W: 925M; 07 VIIL B3,
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Coupnted 5 Specimens, 5 Loks,

BMNH 1962.5.18:128; (97.3); 07°55¢5 1238 'W; 400M; Ol IIT 46. BMNH
1962.6.18:139; (102); 07°55'5 12°38*W; 400M; 01 III 46. UMML UNCAT TABL 68-
287; (97.4); 10%36's 13°12°E; 2361M; 12 IV 68. ZMUC B6230; (105); 07°55's
12938 E; 400M; 17 III 46. ZMUC 86233, (94.0mm); 07°55°'S 18°387EF; a00M; 17

111 46.
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Figure 10. Ceographic distributions of Symphurus vanmellene, 5.

ligulatus and 5. pebulosus.
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Symphurus ligulatus (Ceocco 1844)
(Fig. 3%B)

Bibronia ligulata

Cocco 1844: 25; Original deseription based on symmetrical larvae;
Mediterranean, Messina,
Facclola 1885: 264; lLarvae; Mediterranean, Messina.

Jordan and Goss 188%: 3130; Discussion of larval forms and possible synonymy

wich 5. pigrescens.

Feloria ruppelj {nec Peloria yuppelli] Cocco 1844 = Arnoplossus)

Emery 1B813: 403 Larwvae; Mediterranean, Messlna and Maples.

Raffaele 18B8: 533: Larvae; Mediterranean, Naples, (Peloria yuppeli Emery not

Peloria ruppell Coccol.

ﬁ!;uuupleu; ops sSp.

Lo Blance 190%9: 513; Larvae, Mediterranean, Waples; Blbronla =~ ammopleutops.

Symphurws ligulata

Kyle 1913:138; Descriptlon of symmetrical larvae; Counts, flgure (Plate TV:
Figs. 45-4B8), synonymy, distingulished from 5, plgrescens; Mediterranean,

Ionlan 3ea and Aclantlc, 5 of Canary lslands.
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Symphurug ligulatus
Chabanaud 1931+ 33; Listed, Mediterranean; synonymy.

Chabanaud 1939: 2&; Listed, Medirerranean; Atlantlc; Canary Islands.

Padoa 1939: 105; Mediterranean, Messina; description of post-larvae; counts;

measurements.

Fadoa 1947: 105; Descriprion of metamotphesed juveniles; meristies;
comparison with 5. nlgrescens.

Chabanaud 1952: 5, Comparison with 5. vanpellese; Suggested 5. vanmelleae
posslbly metamorphesed form of 5. ligulatus.

Padoa 1%956: 875; Postlarval description; Literature summary of larval forms.

Lozane Rey 19560: 613; = §. egscens,

Nielsen 1963: 2B; Supgested that 5. vanmelleae might he metamorphosed form
of 5. ligulatus.

Torchio 1963: 273; First rveport of adults {(two speclmens}, Mediterranean,
Italy; Description, meristics, measurements; Comparison with §.
nlgrescens.

Bini 1%68: 87, Summary of available 1life hisrory Information.

Maurin 1968: 44; West Africa: Cape Juby-Medans de Aaium, near Rlo da Oro;
depth 420-6%95 metars. .

TAldebert 1970: 216; West Africa: Cape Juby; Specimen either 5. lipulsarus or
5. vapmelleae (Specimen not examined).

Arena and Bombace 1970: 14%; Mediterranean, Culf of Parri,

Maurin et al. 1970: 20: Listed, West Africa; Cape Juby (420-695 w),

Houakchoet {(205-282 m).
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Torchio 1971: 259; Neotype designatlon; Color and black and white
photographs; Comparison with S. plgrescens; 5. vanmelleae = S.
ligulatus; Comments on ecclogy and bathymetriec distribution.

Tortonese and Casanova Queiroclo 1970: 43; One specimen, Mediterranean,
Ligurlan Sea; Comparisen with 3. pigrescepns; Geographical distribution.

Relinl Orsl and Relini 1972: 15; Mediterranean: Ligurian 5ea, one specimen,
counts and measurements,

Bombace and Froglla 1973: 160; Mediterranean, Adriatic, 200-700 m.

Torchio 1973: 636; Synenymy and summarlzed life history information; 5.
vanmelleae -~ 5. ligulacus.

Aldebert and Plchor 1973: 537; Mediterranean, Libya.

Maul 1976: 64; 112 specimens, West Africa, Moroceo; Meristics, measuremenls,
figure, diagnosed from §. vatmellese.

Cau 1977: 393; Mediterranean, Sardinian Sea, Sicily.

Golovan 1978: 231, Listed, West Africa; 5. vanmelleae = 5. ligulatus after
Torchio 1973).

Cau and Delana 197%: 247; Life history study 2000 adults; Mediterranean:
Cagliari, Sicily Bay.

Quero et al. 1979; 37; Included In key.

Cau et al. 1980: 153; Sexual dimorphism; 2000 adults; Mediterranean:
Cagliari , Siclly EBay.

Allue 1982: 305; 3 zpacimens {74-104 mm SL); Mediterrvanean, Spaln; 651-10%4

m; counts, measurements, descriptlion of otolith. Comparison with 5.

nlgrescens.
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Cerro and Portas 1984: 17; Listed, Mediterranean, Spain {(500-700 m).
Llovis et al 1984: 182; Listed, Mediterranean, Catalan Coast, Spaln.
Matallanas 1984: 19B; Listed, Mediterranean, Catalan Coast, Spain; one

specimen (82 mm SL, &00-750 m).

Bemarks
Symphurvs ligulatug 1g a relatively small, deep-sea {up to 1000 m}

specles thar has been infrequently collected untll only recently {Cau and
Delana 1979). The great depth of occurrence of adults, relatively small
adult sizes and Infrequency of successful sampling in deep-sea areas,
undoubtedly have contributed te the rarity of this species in museum
collectlons.

The firsc published description {Cocco 1B44) of Symphurus ligulacus

{(=Blbyonia ligulata) was based on a symmetrical larva. Adult spacimens were

not describad for another 119 years (Torchio 1963). This long interval
hetween Cocco'’'s original description based en the symmetrical larva and the
capture of adults caused consliderable confuslon regarding the taxonomic
status of thls specles. In the literature of the 1800's, the confusion
centatred on this species and 3. plgrescens. After 1952, when Chabanaud
described another deep-sea tonguefish (5. wvapmelleae} from the Wasc Coast of
Africa, a second perind of confusion invelving 5. ligulatus and this second
species occurred,
The earliest literature acceunts concerning §. lipgulatus were larval

descriptions for which a varlety of generic and speclfle names were applied.

Larval pleuronectlforms were net particularly rare to earlier investigators.
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For example, Emery (1883}, using the name Pelloria ruppelli, also described
the larval stage of this specles. (See Raffaele 1688 for nomenclatural
corrections), Once these larvae were recognlzed ss larval flatfishes, the
next task was to determine the proper taxon te which these larvae belonged.
It was Eyle (1913} thar determined that Cocco's Bibronia ligulata belenged
to a species of Symphurus. In 1913 Kyle published an expanded description
of §. ligulatugs hased on two larvae {one each from the Medirerransan and
Canary Islands, respectively). Kyle clearly demonstrated salient
differences between the larval stages of §. lipulatus and larvae af the
cosmopolitan Medicerranean and northeast Atlantic species, 8. pipgregcens.
Kvle also daduced (quite correctly, as would be shown by larer studles),
based on the relative slze and high meriscic features of the 5. ligulacus
larvae, that adults of this species were deep-sea inhabitants.

From Kyle’s study in 1912 until the capture of adult gpecimens In 1963,
the validity of §. ligulatug still remained deubtful. Padoa (1942), based
on larval material, belleved thar twe specles of Symphurus Iinhabited the
Maditerranean, buc other authors (Chabanaud 1931, lozano Rey 1960}, remalned
skeptical of the validity of 5. ligulatus.

Adult 5. ligularus ware flnally described in 1963, when Torchio
reported on two specimens collected from the Lipurian 3ea in the Horth
Cenrral Mediterranean. This disecovery confirmed the existence of a second
Sypphuyus species (other cthan 3. plgregscens) in the Mediterranean and
provided a basls for ldentifying the two specles based on body shape and
meristic features. Interestingly, these specimens were collecrted between

500-600 m, corroberating what Kyle had earller {1913) propesed, based
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strictly on larval characteristics, that adult 5. ligulatus would be found
to be deep-sea lnhablrants.

Chabanaud’'s description of 5. vanmellege (1952) caused a second period
of confusion regarding the ldentity of this species and 5., ligulatus,
Symphuyus vanmellese 1s a rarely collected, deep-sea tonguefish that occurs
off the ocuter econtinental shelf and upper slope reglon of equatorial west
Africa. It partially overlaps §. lipulsatus in meriscics and hags a simllar
slongate body shape. Since adulr §. llpulatuy were unknown at this time,
similarities In merlstic features between the twe specles prompted Chabanaud
{1952) to tentatlvely suggest that 5. vanmelleae might be the adult form of
5. ligulatug. Several subsequent authors folleowed Chabanaud including
Nielsen (1962) and Torchio (1971; 1973). The wvalidity of both §. ligulatus
and 5. vanmelleae was finally stabilized when Maul (1976), based on a
collectfan of 112 §. ligulatug ccllected off the coast of Moroecco, clearly
demonstrated the salient differences between these two species,

Histerically, comparisons of this specles with western Atlantle species
have not been made. Only Chabanaud (in & footnote, 1955b} briefly mentioned
the similasrities In meristics between this specles and the western Atlantic,
5. pebulogus {(Goode and Pean 1882). Results of direct comparisons of these
two specles reveal that 5. ligulatus and §. pebulosus comprise a closely
related amphi-Arlantic specles pair. The two specles are different but
demonstrate only subtle morphological and meriscic variations In mest of che
characters studied. Prinelpal meristic differences between the species

occur In modal counts Eor vertebrae. The specles alse differ in
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morphologleal characteristics, especlally wideh of rche lower head lohe,

Fostorbital head length and body depth {5. ligulatus is more elongate).

Study Materlal: 38 specimens, 47.5-B4 5mm S5L. 38 x-rayed, Z4 measured.

Type Material: HNeocype CS51 2507:; 83 mm TL, 78 mm SL; 400-550 m; Golfe di

Patei; 01 VII 1970, (not examined).

Diagnosis

The combinatlon of an elongate body with relatively unifaerm depth, 1-2-
2 1D pattern, 14 caudal rays and high meriscics discinguish this from all
other Atlantic specles except 5. pebulosus, It iz very similar in bedy
shape and meristir features to 5. pebulosus but may be distinguished by its
higher vertebral count (5%-860 va. 58-5%) and by differences Iin body depth
(8. llgulatys is more elongate) and head morphelogy (5. ligulatus has a
narrower lower opercular lobe and shorter POL when compared to 5.
ebu }. PResults of multivariate analysis (p=_009) of 14 morphometric
varibles comparing these species are presented in Tasble 19%.

It is readily distinguished from 5. vanmelleae by caudal ray count {14
ve, 12}, vertebral counts {abdominal vertebrae 3+6, total vertebrae 59-&0
vs. J+7-8 abdominal vertebrae and 56-58 total vertebrae}, modally higher
fin ray counts (dorsal rays 102-113 vs. 101-108; anal rays 90-102 ws. 86-9%1

in 8. vanmelleae) and 1D patterm {(1-2-2 ws. 1-2-2-1 or 1-2-2-2-1).
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Summary of MANOVA analysis of 14 morphometric wvarlables comparing

body shapes of 3. Jigulatus and 3. pebulosus.

$§. ligulatus
Range X
Horphometric

BD 194-238 213,
PDL 35-62 50,
PAL 205-247 225,
DBL 9318-965 950.
ABL 677-790 736,
HL 157-201 181,
HW 169-216 192,
POL 110-128 118.
SNL 31-49 39,
UL 12.46 39
ED 18-26  21.
CD 26-48 17,
UHL 101-137 118,
LHL 71-100 86

85, pebulogug

Range

165-282
33-69
163-246
931-9647
J08-750
159-204
186-239
110-133
29-47
31-47
16-26
26-52

64 - 144

82-12¢%

.3

233
50,
223,
249
737,
186,
216,
124,
39,
38 .
21.
39,
122,

103,

5

E

10.82

18.

11

24

.84
.91
.96
.19
.93
02
1
.58
.13
.79
A1
.92

.45

Significance of T

P=
P>,

P>,

P=.

P,

P,

P>

Lo02
.181
.0%5
117
.04

005
080

001

.091

151

187

071

032

000
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Symphurus ligulatus differs from other 1-2-2 specles by combined

meriscic and morphometric differences. among 1-2-2 species, ather than §.

pebulosus, it {s most similar to the South African specles 3. variegatus but

may be distinguished by its greater number of vertebrae (59-60 vs. 56},

Descxiption

Symphurus ljigulatug is a rather small epecles attaining adult maximum
sizes of 84-104 mm SL (Alluwe 1982). 1D pattern i-2-2 (Table 9). Caudal
raya normally 14 (Table 10). Dorsal rays 102-112 {(Table 11). Anal ravs 20-
102 (Table 12). Vertebrae 56-61, usually 39-80 {(Table 13). Hypurals
normally 5 (21/31) or less often & (10/31). Longitudinal scale rows 115-135
(Table 14). Scale tows on head posterior to lower orbit 19-23, usually 19-
21 (Teble 15). Lateral szcale rows 42-46 (Table 16). Morphometrics appear
in Tables 20-21.

Body netably slender (depth 15.4-23.8, usually 21.0-22,0% 5L): of
nearly uniferm width for most of length. Snout shert (18 .0-25% HL); with
scaleless area on dorsal portlon. Blind side snout and chin with well
developed dermal papillae; papillae not extending to dorsal erigin. Head
narrow (0.86-1.16 in HL),; upper head lobe notably small; lewer lobe large
{23.2-5%4.5% HL} and usually projecting beyond upper. Mouth small, slightly
arched; posterior extenslon of maxilla reaches to or slightly beyond forward
margin of lower eye. Dorsal fin orlpin at antericr edge of pupil of upper
eye; only rarely at anterlor margin of upper eye. First ravs shorter and

separated more than others. Ventral fin wich membranous connection to body



Table Z20.

Length.

ED
PDL
PAL
DBL
ARL
PL
PA
CFL
HL
HY
POL
SHL
uJL
ED
D
UHL

LHL

24
24
24
24
24
24
18

19

24
23
24
248
24
24
23
22

21

Range
S0.0-84.5
194 -2 38
35-62
205-247
9318-9465
677-790
52-76
40 - 64
86-107
157-201
159-216
110-128
31-49
32-45
18-2&
26-48
101-137
T1-100

Summary of morphemerrics feor Symphurus ligulatus.

except Standard Length (mm}, expressed in thousandths of Standard

67.
213,
20,
225.
350.
756
63,
32,
95.
181,
192,
118.
33,
39,
21.
a7,
1185.
86.

11%

Heasurements,

12,

11.

21

LAY

72

.82

50

.82
.80
.18
06
G0
.96
L4h
.95
. 7B
.33
(23
17
i

.28



Table 21.

(except HW/HL) for Symphurus ligulatus.

Character
Hu /ML,
POL
SNL
uwL
ED
cb
OPLL
OPUL

UHL

120

Sumpary of morphometrics expressed as thousandths of Head Length

24
24
24
24
23
20
20
22
22

BANGE
0. .86-1.1¢6

594-701
180-250
180-252

98-141
136-254
220-360
108-240
545-766

232-545

1.
653
214,
216,
120,
203,
292.
177.
645,

460,

1

L)

27

21.
18.

12.

32

45,

5.

57.

65

08
.06

i1
24

25

.05

52
50

L1t

.68
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near origin of anal base (most often thls delicate pembrane {s tern during
capture}. Anterler nestril not reaching eye. Eyes moderate, sub-
ellipecical; 9.8-14.1% HL); usually equal in position or upper eye only
slightly in advance of lower  Eyes not covered with scales; usually with
only 1-2 small scales In narrow interorbital space. Pupillary aperculum
absent,

Teeth wall-developed an all jaws. Both Jaws on ccular side usually
wlith a complete row of slender teeth: occasleonally wich tooth row present
only on anterlier two-thirds of upper jaw.

Scales small, numerous, strongly ctenold on both sides. No scales on

blind side dorsal or anal fins.

Bigmentatien

Ocular side without distinetive markings. Almost unlfermly 1ight brown
or yellowish brown, sometimes with an overlying speeckled pattern of light
brown dots. Area immediately posterior to opercular opening sometimes
darker brown. Operculum not pigmented ather than general background color;
inner lining of operculum and isthmus not pigmented. Moustache usually
ptominent on borth ocular side lips. BRlind side off-white. Anal sphincrer
usually with a circular ring of black pigment. Feritoneum black, clearly
evident thtrough both sldes of abdominal wall.

Fins lacking obvicus pigmentation. Dorsal and anal flo rays with light
brown pigment along their entire lengths; little if any plgment on fin
membranes. Proximal third of caudal fin with diffuse brown plgment. Distal

two-thirds of caudal fin usually wnpigmented or only faintly pigmented.
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Geographle Distribution (Fig. 10}
Symphurus ligulatus 1s known only from the Mediterranean Sea and

nearby Atlantlc Ccean to sbhout 18°N latitude. Until enly recently this
species was seldom captured, but with lncreased collecting In bathyal
reglons of the Mediterranean S5es and nearby Atlantie Oeean, & greater numher
of specimens have now become available for study. Within the Mediterranean
it has been taken on soft mud bottems in the following regions: Ligurian
Sea, Bay of Sicily, aAdriatic and the Mediterranean ccast of Spain. The
largest collections of this species have been taken Iin the Sea of Cagliari
and Siclly Bay {(Cau and Daiana 1979). It Is unknown frem the far wesrern
regions of the Mediterranean. Aldebert and Pichot (1973) reported this
specles frem the Mediterrvanean off Libya. 1t has only once been taken in
the Adriatic (Bombace and Froglia (1973). More recently, this specles has
been capturad In the eastern Mediterranean probably reflecting the pgrowing
research interest in deep sea communities along the continental slope region
in this area [Allue 1982; Cerro and Fortas 1984; Lloris 1%84; Matallanas
19843 .

In the cpen eastern Atlantic, 1t has been taken at the Canary Islands
{larvae, Kyle 1912) and Cape Juby near Rlo de Oro, West Africa (lBDN)
{Maurin 1968). Maul (1976} reported on ths capturs of 112 specimens

collectad off Morocco, Wesr Africa.

Bathymetric Distribution
Symphwmrdys ligulatus is 8 reslident specles on the outrer continental

shelf and upper centinental slope regions In the Mediterranean and nearby
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eastern Atlantic. This is a deep-dwelling specles usually taken at depths
greater than 300 m. The bathymetrie distributien for speclmens examined in
this study ranged from 400-6D0 meters but the specles occurs much deeper as
Cau and Delana (1979) reported capturing speclmens from depths of 800 m in
the Gulf of Cagllari and Matallanas (19B4) reported a specimen from 700 m.
Allue (1982} reperted a caprture depth of 1,000 meters for thls species from
the Spanish Med{terranean. &Although §. ligulatus is sympatric with 8.
plgrescens throughout its peegraphic range, it is largely if nor completely
allotopic wlith respect to bathymetric distributlon (2. pnilgrescens occurs
much shallower from 70-350 meters).

The infrequency of capture, except ln certain locations of the
Mediterranean (Cau and Defana 1979) and eastern aAtlantle {Maul 1976) where
this specles is exceptionally abundant, Indicates that this speclies may have
a reasonably strong preference for speclfic substratea. However, data
presently available with specimens are insufficient te permit any type of

detalled analysls of substrate composition and frequency of occcurrence.

Size and Sexugl Maturation

Cau and Delana (1979} reported on the size and sexual development of 5.
ligulacus cellected In Gulf of Cagliari, Mediterranean. They axamined over
2,000 adulr fishes and flound that males and females reach similar sizes
{90-92 mm SL). Females began to mature at small slzes (52-%& mm 5L),
however, 100% maturity did not accur untcil females were 5B-60mm SL. Males
matured at smaller sizes (42-44 mm SLY. Cau apnd Delana (1979} also provided

additional information on seasonality of spawning and age and growth.
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Ecology

According to Cau and Deiana (1979) 5. llgulatus consumes a wide variety
of benthic Invertebrates. Dlets of 200 specimens were dominated by lsopods,
euphausids and small decapods, polychaeres, bivalves and gastropeds, small

echinoids and Foraminifera.

Materis]l Examiped 37 Specimens, 4 Lots.

ANSP 123249; {B4.59); Medlterranean: Gulf of Patti, Messina: 450M; 1970,
MSNG 45458; 4(65.1-76.6); Hedlterranean: E Ligurian Sea; 5%0M; 1973. ISHB
20.810; 3(&5.7-72.7); Mediterranean: Gulf of Cagliari; 5530M; 28 II 67, MMF

22692; 30(41.5-74.5}); E ATL 33012.6:H 09°15.2°w; 500M; 30 1 67.
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Symphurus pebulosugs (Goode and Bean 1883)
(Flg. 39C)

Freckled Tonguafish

dphoristia pebu
Goode and Bean 1883 192; Original description; Helotype MCZ 27964, 32°%07 N

78377300,
Gunther 18B87: 167; Listed, Based on Goede and Bean 1881.

Goode and Bean 1895: 458, Description with figure of holotype.

Aphoriscis marginats
Goode and Bean (in part), 1886: 1534, Specimen from Fish Hawk Station 1154

belongs to 5. pebulogus.

Symphurys pebulogus
Ginsburg 1951: 200; Counts, measurements, distribution.

Chabanaud 1939: ?6; Listed, Atlantic coasr of che Carolinas.

Study Material: 24 Specimens, 45.0-B6.2 mm 5L. 23 x-rvayed and measured.
Dlagnosis

The combination of an elongate body with relarively uniform and narrow
depth (16.5-28.2% of SL}, 1-2-2 ID pattern, 14 caudal rays and high

vertebras (57-60) and £in ray counts (dorsal rays 105-113; amal rays 91-99)
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very simllar in body shape and meristic feactures co §. ligulatus but may be
distinpulshed by its lower wvertebral counts (5B-5% vs, 59-&0) and by
differences in marphometrics such as greater body depth (16.3-28 7% SL vs.
19.4-23 .8, but usually 21-22% SL), lenger head length, wider lower head lobe
and other shape differences (see Table 19 and Figs. 39B and 39C). There are
some sllight differences in pigmentation between these two species,

Specimens of 5, ligulatug generally had a well-developed moustache on both
ocular side lips, 1In contrasc, 2. pebulosus despite having a darker
pigmented body in ganeral, has only a slight moustache, If any at all, eon
the eved-side upper lip.

Symphurus pebulosug {3 readlly distinguished from 5. vanmelleae by
caudal ray count {14 vs, 12), vertebral counts (3+6, 58-39 vs. 3+7-8, 56-
38), uswally higher meriseic counts (DR 105-113 ws. 101-105; AR 91-99 vs.
86-93, and In {ts ID pattern (1-2-2 va. 1-2-2-1 or 1-2-2-2-13.

Symphurus nebulesus cverlaps 5. jenynsl in most meristic fFearures buat
can easily be distinguished by 1ts higher caudal ray count (14 wa. 10}, ID
pattern {1-2-2 vs.  1-4-3), black peritoneum {unplgmented in 5. jenynai}, and
much narrower and smaller body.

In its notably slender bedy, {t approxzlmates body depths observed in
small tc medium-sized 5. marginatus. It differs from 5. marginatus in
several features including caudal ray count (14 vs. 12}, ID pattern (1-2-2
va. 1-3-2), and much higher meristics (vertebrae 58-39 vs. 52-5%6: dorsal
rays 105-112 vs. 93-104; and anal rays %1-99 vs. 93-104) and by differences

in body pigmentatien (no caudal bloteh in 5. pebulosus vs. large caudal

blotech in 5. marginatus).
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Among 1-2-2 specles occurring ourside the Arlancle Ocean, 1t most
closely resembles 5. varfegatus, but possesses a greater number of vertebrae

(3B-59 vs. 56},

Description
Symphutus pebulosus is a relatlvely small species (maximum sizes

not exceeding 7 mm SL}. ID pattern 1-2-2 (Table 9). Caudal rays normally
14 {(Table 1G). Dorsal rays 105-113 (Table 11}, Anal rays 91-99, usually
93-98 (Teble 12}. Vertebrae usuwally 58-59 (Table 13). Hypurals normally 5
{19/20 individusls), raerely & (1/20). Lonpgltudinel scale rows 120-135%,
usually 125-130 (Table 14). Scale rows on head posterior te lower orbit 19-
2o, usually 21-22 (Table 15), Latetsl scale rows 43-50 (Table 16},
Merphometrics appear In Tables 22-23.

Body notably slender {depth 16.5-28.2, usually 22.5-24.0% SL): of
nearly unlform width for most of length. Sneout moderately long (16.0-74. 8%
HL); wicth scaleless area on dorsal portion. Blind side snout and chin with
well-developed dermal paplllae; paplllae not extending te dorsal fin origin.
Bead narrow (18.6-23.%9% SL}; upper head lobe notably small; lower lobe large
and usually prolecting beyond upper. Mouth small, slightly arched;
posterior extension of maxilla usually reaches to front edge of pupil; less
frequently te almest mid-eye or only ta front mavgin of lower eye. Dorsal
fin origin usually egqual to ahout the middle of the upper eye; less
frequently reaching anterior margin of the pupil or reaching only te the

posterior edge of the eye. Filrsc dorsal rays shorter and separated more



Table 22.
Length except 5L in (mm), for Symphurus nebulosus.

5L
ED
PDL
PAL
bBL
ABL
FL
FA
CFL
HL
Hu
POL
SNL
UJL
ED
ch

UHL

ctkt

Summary of morphometrics, expressed as thousandths of Scandard

23
23
23
23
23
23
20
21
21
23
23
23
21
22
23
23
23

21

RANGE
459,.0-86.2
165-282
331-69
161-246
931 -987
108-790
46-81
37-67
A0-116
159-208
186-239
110-133
2047
31-47
16-26
16-52
64 -144

B2-129

72,
233,
0.
223,
949,
757
65,
49,
102,
186.
216,
124.
9.
is.
1.
9.
122,
103,

10

23.

17.

19

10,

12

13.

16.

19.

£D
.18

92

Al

73

L4l
S
.30

.06

47

Al

45

L
.83
i
. 6%

.18

20

85

128



Table 23.

{excepr for HW/HL} fer Symphurus nebulosgus.

Charactey
HW /HL
EOL

SNL

uiL

ED

ch

OPLL
opul,

UHL

LEL

21
23
23
22
23
23
23
23
23
23

RANGE
0.58-1,28

20-711
160-248
169-248
04-133
141-20G8
233-479
126-253
315-786

411-671

665 .
208
206,
114 .
210,
158.
185,
658.

537.

26

22,

20,

11.

38,

49

35

9B .

61

B7

31

23

50

56

.47

.64

Bl

.22

124

Summary of morphometrics expressed as thousandths of Head Length
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than others. Ventral fin with mewbranous connection to body near origin of
anal base (most often thls membrane is torn). Anterlor nostril not reaching
eva. Eyes moderacely large, sub-elliptical; 9.4-13 3% HL; usually equal In
position or upper eye hardly noticeably in advance of lewer eye. Eyes
usually without scales; usually with only 1-3 small scales in narrow
interorbital space. Puplllary operculum absent.

Teeth well-developed on all jaws. Both jaws on ocular side usually
with a complete row of slender teeth; sometimes row on upper jaw present
only on anterisr twe-thirds of premaxilla.

Scalas small, numerous, strongly ctenoid on both sides, Mo scales on

hlind side dorsal and anal fins.

Elgmentation

Ocular side almost uniformly colored light to dark brown, sometimes
with an overlying pattern of dark brown eloudy areas on the body but
otherwise with no distinctive markings. Area Immediately posterior to
opercular opening sometimes with darker brown shading than general body
coler. Scales on ccular side with a longitudinasl streak; forming about 40-
60 streaks across body. Fins lack any obvicus pigment patterns, Dersal and
anal fin rays with light brown plgment along thelr lengths; little if any
plgment on fin membranes. Proximal third of caudal fin wich diffuse brown
pigment not unlike that of hody. Blind side off-white, usually with a
median line of black plgment spots from deeper muscle bands along the
vertebral column showing through skin, Operculum not plgmented other than

general background color; Inner lining of operculum and Isthmus not



131

pigmented. Peritoneum black, clearly evident rhrough both sides of
abdominal wall. Occaslionally a slight moustache on ocular side upper lip,
but net present ln most specieens examined. Goode and Bean (1883) described
the holotype as being grayish, everywhere mottled with brown. Ginsburg
{1951} deseribed three apecimens he examined as being partly faded with

almoast unlform reddish or yellowish brown celoration.

Geggraphic Distyibution (Flg. 10)

Symphurus pebulesug occurs only in the western Horth Atlantic from just
south of Long Island, New York (40%48°N) to more southerly waters of the
Blake Flateau off Forc Lauderdale, Florida (26°ZE’N}. This species 15 only
rarely captured undoubtedly due to its small size and the difficulties in
collecting small fishes at the great dapths that it frequents. Only 24
specimens were available for this study. Consequently, little {s known
concerning most aspects of the blology of this specises.

Whether chis specles is rare In nature or the small numbers available
for study reflect the unsuccessful trawling in the species preferred habitat
is unknown. Host (8/12) captures have been of single specimens. The
largest single collecrion (UNGC 4951; depth 495 m} in which 10 speclmens were
taken was made due east of Cape Fear, North Carolina.

This 1s a deepwater tanguafish. The overall depth range {s 239.810 m
but the majority of specimens have been taken between 400-600 m,

Based on the material ar hand, the specles attalns a maximum size of

approximately 87 mm 5SL.
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Material Exanmiped 24 Specimens, 12 Lots.

MCZ 27966; Holotype (76.6); 32°07°N 78°37'30"W; 421M. MCZ 15480, (67.0);
30°58'N 79%34°u; SLIM; 24 11 40. UMML 20746; 2(67.9-68.1); 28°09-10'N
79°02-00°w; 810M; 18 VII 65. UMML 27439; (54.9); 26°28-27'N 78%0-43'w;
658M; 21 VII 65. UMO 311.8: (76.7): 40°4B'N 66°36-38'W; 524M; 19 VI 74.
UNC 4951; 10(67.7-86.2); 33°48-52°N 76712-06'W; 495M; 29 V11 70. USNM
152842 (45.0); 29°55'31"N 70%39/W; 355M: 04 X 1882. USHM 265179; (63.8);
29°29'N 79%53'y; 68B6M; 19 XI 65. USNM UNCAT ORII 11715; (67.7}: 30°54°K
79°40'W; 488M; 21 I 72. USNM UNCAT ORI 11720 2(£9.5-69.6); 31%3'N
79921°W; 239M; 21 T 72. VIMS 5577; 2(64.3-66.5); 36700.5'% 74°%45'W; 400M;
12 X1 74. VIHS UNCAT CIBD77: (77.7): 29°08-12'N 78%56 00-07'w; 800M; 22 IX

80.
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CHAPTER 6.2

Pwarf Specles with 1-3-2 ID pattern and Unplgmented Peritoneum

Symphuyus arawak Bobins and Randall 1965
(Flg. 40A}

Caribbean Tonguefish

Eymphurus arawak
Robins and Randall 1965: 331; Original description with phetograph, Curacao.

E;hlke and Chaplin 1988: 223; Bahamas; Dlagnosis, counts, fipure,
distribution,

Randall 1%68: 16&; Carlbhean distribukion.

Starck 1968: 31, Listed, Alllgator Reef, FL.

Garzon F. and Aceyo P, 1983 10&6; Listed, Colombia; Counts, measurements and

phetagraph.

Holotype ANSP 101985 Female 33.7 mm SL. Curacao, Lageen. 14M. 25 XI 62,

Remarks

Robins and Randall (1965) tentatlvely proposed that 5. arpwak and S.
miner represented a north-scuth species pair which may have differentiated

because of repeated latitudinal fluctuations in the fish fauna during
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glacial and Interglacial pericds. While this hypothesis iz attractive and
may even be substantlated within other groups of Symphurue, it dees net
apply to these two specles. Based on evidence presented earlier in the
analysls of species groups, it was shown that §5. arawak belongs to the 1-3-2
ID pattern species group, whereas, 5. minor belongs te a small group of
quice different species characterized by a 1-4-2 ID pattern, well-developed

puplllary operculum and membrane ostia. The only similarities between these

speclies are low meristics and amall body cize.

Study Matetrjal: 42 Specimens, 11.7-49.3 mm SL. 42 radiasgraphed, a0

measured.

Dlagnosis

A readily distinctive species characterized by the lowest meriscic
features of any specias in the genus. It Is easlly recognlzed by the
following combination of characters: small body size (usually less than 50
mm 5L), i-3-2 ID pattern, unpigmented periconeum and the following
combination of merisrcics: caudal rays 12, dorsal rays 70-75, anal rays 55-
6l, and vertebrae 39-42. Of all the specles in the genus, only 5. minor
approaches the meristics and small body size observed In §. arawak.
However, this species differs significantly from §. arawak in many features
ineluding 1D pattern {1-4-2 wa. 1-3-2}, caudal ray count (10 ws. 12},
possession of a well-developed pupillary cperculum and membrane ostis aleng
the bases of dorsal and anal fing (both absent in §. arawak). and 5. mipor

generally has a higher vertebral count (41-43 va, 40-42).



135

Symphuyus srawsk shares with three other Atlantic dwarf species (5.
thytigma, undescribed specles A and undescribed specles B) the followlng
characters: small body slza, 12 caudal rays, unplgmented peritoneum and 1-3-
2 1D pattern. Symphutus arswak 1s not easlly confused with these specles
because of its considerably lower meristiecs (vertebrae 39-47 vs. 46-49;
dorsal rays 70-75 vs. B82-8%; anal rays 55-61 vs. 68-75) and plgmentation
pattern. Symphurus arswak has a banded pattern en the eyed surface or the
eyed surfarce {s covered with irregularly-shaped blotches. 1In about one-half
of the individuals examined, the blind side is sprinkled with dark brown or
black melanophores. 1In contrasc, none of the other specles have such a
cottbination of plgmentation. The eved surface of Symphurus rhytisma 1s also
banded but usually the lastc two bands on the trunk cealesce te form a
heavily pigmented caudal patch and the blind side of the body of 5. rh s
is unplpgmented. Undescribed specles A has a cream-colored eyed-surface with
several mostly Incomplete cressbands and no pigment on the blind side.
Undescribed specles B has a dark, chocolate brown coloration with
altarnating X and Y-shaped markings on the ocular surface of the body and
the blind side {3 unplgmented. Also, the dorsal and anal fins in this

speclaes have sn alternating serles of blotches and clear areas {(uniferm Iin

8. arawak).
Pescripcion

Symphutvs arawak is a dwarf species reaching adulct lengths of

approximately 30 mm S5L. ID pattern 1-2-2 (Table 9). Caudal rays normally

12, rarely otherwise (Table 10). Dersal rays ?0-75 (Table 11). Anal rays
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553-61 (Table 12). Vertebrae 39-42, usually 40-41 (Table 13). Longitudinal
scale rows 55-65, usually 58-64 (Table 14). Scale rows on head pesterior to
lower orhit 12-15 (usually 1l4-15) (Table 15). Lateral scale rows 27-36,
usually 32-36 (Table 16). Properticnal measurements appear {n Tables 24-25.

Body deep (25.4-37.7% SL}. of stocky build (greatest body depch
occurring in anterior onme third of body. Head relatively wide (22.5-31.6%
S8L); with relatively long pointed snout. Sneut lenpgth 16£.3-30.7% HL. Snout
covered to tip with small ctenold scales; scales nor embedded but rather
deciduous. Posterlor extenslon of maxilla somewhat wvariable in locatien;
usually reaches to about the middle of lower eye, sometimes only to anterior
margin of pupll of lower orbit, or rarely only t& front margin of eye. Eyes
relatively large, %.7-20.0% HL; usually equal in positlen. Eyes not covered
with scales; usually with 1-2, eccaslonally 3 small scales in parrow
interorbital space, Pupillary operculum absent. Anterlor nostril almost
reaching anterlor margin of lower eye. Dorsal fio origin usually at a
vertical equal to front margin or mid-point of uppar eye. WNo scales on
dorsal and anal fins. Pelvic fin with membrancus cennection to body at base
of anal Fin.

Teeth well-developed on all jaws. Dentary of ecular zide usually with
a complete row of slender teeth; less frequently row of teeth present only
on anterlor three-fourths of dentary, Row of teeth present only opn anterior
thrae-fourths of ocecular side premaxilla,

Scales relatively large, strongly ctenold on both sldes of fish,
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Table 24. Summary of motphometrics, expressed as thousandths of Standard

Length except for SL (in om), for Symphurus arawak.

theracter N BARGE HEAN 5D
5L 40 11.7-49 .3 8.2 g2.18
8D 40 254-377 317 .2 24 .98
PDL g 49-145 93.1 15.12
Pal 4D 188-350 300.2 30.96
DBL 40 649-941 903.3 44,33
ABL 40 495-776 687.0 39.75
PL 36 60-100 83.6 9.88
Fa 40 41-99 66 .4 10,53
CFL 34 120-204 169 .% 17.99
HL 40 182-299 265.8 2058
HW 40 225-31¢ 282.0 17.04
POL 40 1i4-188 136_6 15.%6
SHL 40 43-74 59 .4 8§ 37
UJL 40 56-77 62.3 5.886
ED 40 25-49 g1 4.33
&h &40 30-68 54.0 7.11
UHL &0 109-192 153.3 15.23

LHL 40 110-174 140.0 14.727



Table 25.

(except HW/HL) for Sympburus arawal.

Character
KU /HL

POL

SNL

uJL

ED

cD

OPLL

OPUL

40
40
40
40
40
40
39
19
40

40

BANGE
0.92-1.2a

500-660
163-307
200-3133

G7-200
132-1347
229-379
15%-303
L80-738

415-680

1.1
588.7
224 .2
2356

1l44.1

204 .8

288.5

230 .8

576.7

531.0

34,

3z.

23

19.
36,
34,

30.

63

56

46

90

¥

7l
14

64

.54

72

138

Summary of morphometrics erpressed as thousandths of Head Length
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Plgmentation

Eyed surface consplcuously marked with 2-7, usually 4-5, complete
bands in about cne-half of the Individuals examined. Otherwise, individuals
with bands incomplete and recocgnizable only as 6-10 large and variably
positioned dark blotches. BEands are brown against a usuwally off-whice or
pale yellowish background. The flrst band sltuated at opercular opening.
Second band usually at or near origin of anal fin., Last band near the
posterior extent of dersal and anal fins. Specimens lacking complete hands
characteristically with 3 or 4 blotehas (rarely large round spots) along
dorsal and ventral thirds of eyed side. The posceriormost pair of
bands usually forming a dark ¥ or Y at about the one-third point hetween
caudal -fin base and glll cpening. A narrow dark vertical har extends frem
upper eye to dorsal preflile. A small dark spot always present at upper end
of pill opening. Outer operculum nor pligmented other than general
background <olor. Inmer operculum and isthmus not pigmented. Moustache of
variahle Intensity present on ocular side upper lip. Dark spot usually
present at sngle of jaws on ocular surface., Each scale on the head and body
marked by numercus small melancphores but ground coler pale in contrast to
the dark bletches on the bedy. MHelanophore concentrations heaviesc In
caudal one-third of bady. Blind side in abeut half the specimens with small
pepper-dots extending varlable distances along trunk. Pepper-dets heaviest
usually In region everlying pterygiophores of dorsal and anal fins and in

csudal one-thitd of bady. Peritoneum unpigmented.
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Dersal and anal fins without obvlous spotted pattern. Dorsal and anal
fin rays with hrown melancphores aleng each ray. Melanophores Iincrease [n
density in region of body blotches and bands and become extremely demnse in
caudal one-third of body so that fins become darker posteriorly. Caudal fin

and nelghboring parcs of dorsal and anal fins dark breown or black,

Distyjbution (Fig. 11}

Symphurus asrawak 1s widespread throughout the Caribbean Sea. It has
been taken once extralimlcally ar Alligator Reef, Florida (Starck 1968).
Howawver, the majority of specimens have been collected In rhe Bahamas and
lslands of the Caribbean. Material examined includes specimens captured
from the faollowing locations: Bahamas (several locations), Curacao,
Dominica, Halti, Jamajca, Puerto Rice, Providencia Island and Cayman
Islands. BRobins and Randall (1965) reported this species alseo at Sc. John,
Virgin Islands, In addition to the Alligatcr Reef capture, several
additional specimens have also been teken along continental reef areas at
Balize (FMNH 94817) and at Cabo de la Aguja {one specimen} and Baha de

Guyraca (three speclmens), Colombia {Garzon F. and Acers P. 1983).

Slze and Sexual Maturicy
Symphurus atewek ls a dwarf specles of Symphupus and is among the

smallest of flatfishes (Fig. 12). The largest specimen examined was a
female (49.3 mm SL). The largest male was 34.7 mm SL. Most femsales had
evidence of gonadal elongation with iniciacion of ripening at sizes of 24-30

mm 5L, Sexusnl maturity in females apparently occurs scomewhere arcund 30 mm
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SL. The two smallest mature females were 30.23 and 30.7 mm SL. Small size
is also reflected in the ontageny of this species, as Juvenlles of 11.7,
13.2 and 13.9 me 5L had already metamorphosed and assumed a benthic

aXlistence.

Ecology

The majority of speclmens have been captured Iin clear waters on sand
bottoms adjacent to coral reefs. The known depth range is 5-40 m, with most

captures pccurring between 5-20 m (Flg. 13}

Little else is known concerning life history aspects of this species,

Material Examined

Messured and Counted 42 Speclmens, 14 lots.
ANSP 101985: Holotype (33.1}; Curacac; 14M; 25 XI &2, UMML 15491;

Paratypes; 2(26.3-36,3); Curacace; l4M; 25 XI 62. UMML 15492; Paratypes;
2(28.8-38.3), 5t., Marc's Bay, Halvl; &M; 22 XII 59. UF 12269; Paratype
(29.8); Grand Cayman Island; 15M; 22 X 64. USHM 198200; {(2); Curacao; 14M;
25 XI 62, AMNH 27327; (18.0mm}; Mayaguana Island, Bahamas; 9H; 19 I1I £6.
AMNE 27706 (24.4); Acklins Island, Bahamas; 20M; 0% III 66, AMNH 29214;
(33.4); Mayaguana Island, Bahamas; 15M; 19 IIT 66. AMNH 34603, (25.2):
Eleuthera Island, Bahamas; 11M; 02 11 &8. AMNH 33161; (13.9); Little
Inagua, Bahamas; 25M: 21 I 68. ANSP 111378; (26.6); S5t. Mare Bay, Halti,
ISM; 16 IX 67. aANSP 111924; 3(23.1-27.1}): Eleuthera Island, BRahamas; 11M;
02 11 6B, ANSP 11905&: (27.7Y;, Hairil; 29M. ANSP 119057; (41.3): Port Au

Prince Bay, Haitl:; 22M; 12 IX 67). ANSP 14435%4; 2(13.2-24.3); 6 mI. 5 la
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Parguara, Puerto Rico; 9M; 12 XI 76. ANSP 14792%; (17.8); Cat Island,
Bahamas; 28M; 31 1 &68. FMNH 94B17; (32.5); Glovers Reef, Bellze; 75M; 28 VI
9. UF 13380D; (11.7); Little San Salvador, Bahamas:; 31M; 0% IX &6. UF
13455; 2(29.2-34.7}; Green Cay, Bahamas; 20M; 21 VIII 66. UF 17054;

(31 .6mm}; Green Cay, Bahamas; 18M; 22 VIII a6. UF 25721; (30.3);
frovidencla Island; 34M; 14 VIIT &5, UF 25876, (22.0); Providencia Island:
18M; 11 WILIT &9, UMML 19274; (28.0); Alligator Reef, FL; 15M: 16 VII 65.
UMML 21421; (27.3); 5t. Marc Bay, Haiti; 6M; 22 XII 59. UMML 31430; (30Q.8}:
Discovery Bay, Jamalea; 23M; 24 VI V2. UMML UNCAT PLC-B-18; 2{38.5-49.3);
11M; 17 VI 70, UMML UNCAT: (37.7); Jamalca; Summer, 1972, UMML UNCAT. {1}
fio Data. USHM 265177 2(26.7-41.0); Dominmics, BWI, BM: 10 XI R4, USHM
265178; {(20.4), Domlnica, BWI: BM; 14 XI 64, USNM 265182; 2(18.6-20.8);
Deminica, BWI; 15 XI &4, USHM 267784: (29.3): Belize (16%48'N: 28°%04'w);

24M, D2 TV B3.
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Figure 1ll. Geographic distributions for Symphuyus arawak and 5. yhytisma.
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Flgure 12. Frequency histogram of size and sexual marurity for three dwarf

specles of Symphurus possessing 1-3-2 ID patterns.
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Symphurus rhytisma Bohlke 1961
(Fig. 40B)

Patchtail Tonguefish

5. rhytlsma
Bohlke 1961: 3; Original description with photograph; Bahamas.

Roblns and Randall 1963: 334; Curacao, Lagoen; Supplementary counts and
measurements .

Bohlke and Chaplin 1968: 224; Distribution, counts, description, flgure,

Holaotype ANSP %3812, 26.3 mm SL. Bahamas W of Wood Cay, off Grand Bahama
1sland, Little Bahama Bank {ca.26"44'15°N; 79°02'37"W. Depth. 19

VII 59,

Study Materjal: 7 speclmens, 21.7-45.1 mm SL. 6 x-rayed, & measured.

agnos
Symphurus rhytisma is only one of four dwarf speciles with a combination
of a2 1-3-2 1D pattern, 12? caudal rays and an unpipgmented peritoneum. It
most closely resembles two undescribed speciea (undescyibed speciles A and B}
knewn only from islands In the eastern Atlantle., 1t may be distinpguished
from both these species on the basls of i{ts lower meristics {dorsal rays 83-

85 va. B7-89; anal rays 68-71 wa. 74-75; vertebrae 46-48 vs. 48-49; and
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somewhat larger scales, 91-97 scale rows vs. 101-10% in the other two
specfes) and differences in pigmentation. All but the largest specimens of
3. rhvtisga have a dark blotch acress the posterior third of the bady
{absent in the two eastern Atlantic specles}, the eyed surface genervallwy has
a series of Incomplete, dark brown c¢rossbands against a pallld hody color
and the fins are uniformly and lightly pigmented. 1In contrast, undescribed
spacles B has a dark chocolate brown body with X and ¥ markings and a series
of alternating blotches and clear areas In the dorsal and anal fins.

In the Caribbean region, only 5. arswak possesszses the 1-3-2 ID pattern,
12 caudal rays and unpigmented peritoneum. This species is readily
diagnosed from 5. rhvtisms by its much lower meristic features (dorsal rays
70-75 vs. 83-85;, anal rays 53-61 vs. 68-71; and vertebrae 139-42 wvs, 46-48).
Symphurus rhytisma also has considerably finer scales and this is reflectoad

in its mueh hipher number of scale rows (91-97 vs. 55-65% In 5. arawak).

Pezcriptian

Symphuyus rhytisma Is a dwarf specles of tonguefish, adults arcain
maximum sizes of only approximately 45 mm SL. ID pattern 1-3-2 (Tahle 9).
Caudal rays 12 (Table 10), Dorsal rays B3-85 (Table 11}. Anal rays 6B-71
(Table 12). Vertebrae 46-48, usually 47 (Tahle 13}. Hypurals &.
Longltudinal scale rows 91-97 (Table l4). Scale rows on head posterior to
lower orbit 1B-20, usually 1B {Table 15). Lateral scale rows 43-45 (Table

16). Proportional measurements are presented in Tables 26-27.



Table 26,
Length (except SL} for Symphurus rhytisma.

5L
BD
PDL
PAL
DBL
ABL
PL
BA
GFL
HL
HuW
FOL
SHL
UJL
ED
co

UHL

Le

Summary of morphomecrics, expressed as theusandths of Standard

N BANGE
5 21.7-45.1
5 295-310
5 69-78
5 262-295
5 929-960
5 719-767
5 70-83
5 A6 -66
5 104-143
5 2021-262
5 242264
5 126- 160
5 44 -59
5 38-59
5 26-35
5 Lb-67
5 134-166
5 108-131

273.
918,
735,
77.
a7,
118.
233,
258,
148,
52.
49,
i1,
26.
154,

118.

15

14,

12

19,

14

23,

13.

1z,

.26
.36
g
78
LA
71
.66
.12
1.
70
.32
32
.86
17
.36
40
31
52
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Tahle 27,

{except HW/HL) for Symphurus rhytlsma.

Characcer
HW,/HL
POL
SNL
UJL

ED
D
OPLL
OPUL

UHL

148

Summary of morphometrics expressed as rhousandths of Head Length

=

RANGE
1.00-1.30
588-773
206-250
175-250
108-165
213-277
25%-1325
15%9-268
554-818

446 -608

1.1
6318.8
226.6
212.8
117 .2
240 &
28% .0
203 .2
667 .8

511.2

73.72
17.02
i0.2%
24 .68
24.06
31.12
1% 82
108, 349

Jo. 58
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Body moderately deep {25.7-33.3% SL), greatest width occurring in
anterior third of body; with moderate taper. Head relatively narrow, length
only sliphtly smaller than head width. Snout moderate (20.6-23 8% HL);
snout on both sides of fish covered by dense network of large, shvious
dermal papillae. Snout scales declduous, mostly ahsent; those present found
only Ln areas where dermal papillae absent. Posterior extension of maxilla
usually reaches to front of pupil of lower eye; occasionally reaches to mid-
peint of eye. Eyes relatively large (10.8-16.5% HL); usually equal in
position, or upper eye scarcely forward of lower eye. Eves without scales,
with G-4 scales in narrow interorblital space. FPupillary operculum absent.
Dorsal fin origin usually at vertical equal to mid-point of upper eye. No
scales on dersal er anal fins,

Teeth well developed on all jaws. BRlind side jaws with small band of
teeth on bath upper and lower jaws. Eyved side }aws usually with single
complete row of teeth; coccasionally with ceeth present only on anterior

three-fourths of bone.

Pigmentatien

Eved surface usually with evidence of from 2-8 (usually 8) incomplete,
brown bands against a pallid ground coler. The first band, when present,
crosses head at about the fifth dorsal ray. The third band, situated at or
slightly behind anal fin origin, most often complete and usually the darkest
of the forward bands. Band number wvariable on crunk. Usually posteriormest
two bands on rrunk cpalesce to form caudal patch. Of the very irregular

elght narrow dark bands on body, the fifth, sixth and elghth terminate bath
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dorsally and wventrally in elongate dark markings on the wvertical fims.
Fosterior one-third of body nocably darkened (thls is the mest censplcuous
fearure of the color pattern) in smaller individuals., Caudal blotch more
diffuse in larger specimens. 1In larger indivi{iduals the darker posterior
portion of the body less extensive and less well-defined anterlorly,
suggesting thls feature may characterize juveniles only,

Dorsal and anal fins unpigmented except in last half of bedy, In
posterior half of body, wherever bands are present the pigment extends onto
the rays of the vertical fins. In caudal blotch reglon, the rays and
membranes on both sides of rhe vetrtical fins are heavily pligmented. In last
few darsal and anal rays, plpment concentrated on proximal half of ray
forming a diffuse dark spot.

Blind side unlformly pale, off-white. Black internal markings along

mid-axis of bedy evident In some specimens.

Ristributjen ({(Fig. 11)

gymphurus rhytisma 13 known only from the Caribbean reglon of the
weatern North Arlantic. It has not been collected wvery frequently {only
seven specimens could be located for this study). Of the six collections ot
this species, three have occurred in different regions of the Bahamas
while additicnal collections have accurred at Glovers Reef, Belize and
Curscao. Tt has most often been collected at rotenone statlons on sandy
subarrates adjacent to coral reefs. One specimen {UMML UNCAT G&-53) was

trawled at a shallow-water statlon due west of Dominica {ISD&Z'N EEOEE'N).
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Thus far, this speclas has been collected at depths ranging from 1-25 meters
(Fig. 13},

Among the study material was & single mature female measuring 45.1
mm 5L (Fig, 12}, Sexual maturity at such a small gize indlecaces that §,

rhytismg is a dwarf specles of tonguefish.

Materinl Examined 7 Specimens, & Lots.

Measured and Counted

ANSP 93812, Holotype (25.6); W Wood Cay, Bahamas: 15M; 1% VII 59. ANSF
124854; Z2(36.6-45.1); S Amana Cay, Bahamas; &M. FMNH 94821: (21.7): Glovers
Reef, Belize; 25M; July, 1979, UF 1345; (34.2); High Cay, Bahamas; 3IM; 19

VIII &6, UMML UNCAT GS-53; (25.7); ISD&Z'N; EBDEB*H; 12 V111 72.

Coupted
UMML 14379: Curacao; 14M: 25 XI &Z2.
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Figure 13. Frequency hiscegram of capture depths for four species of dwarf

tonguefishes.
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Symphugus Undescribed Species A
(Fig. 41A)

Symphurus sp.

Lubback 19B0: 297: Listed, Ascension Island: counts, measurements.

emapks

In his account on the shore fishes of Ascension Island, lLubbuck (1980}
provided a brief description and comparisen of rthese tonguefishes with
degsceribed specles of Symphurus from the eastern Atlantic. Although Lubbock
recoghized that his specimens represented an undescribed species, he did noc
formally name or describe the species because he lacked adeguate comparative
material to provide a proper diagnosis.

In recognition of Lubbocsk’s keen Interest and contribution to the
knowledge of Ascension Island fishes, cut short by his untimely death, I

propose to name this species in his honar.

Study Materigl: 2 Specimens, 28 .0-28.3 mm SL.
BMNH 1979.1.5:237; Holotype (28.0}: Ascension Istand, 20M,

BMNH 1979.1.5:238; Paratype (28.3); Ascension Island; 20M.
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Pisgnosis
A dwarf species which can be readlly distingulshed from all other

Symphurus species by the combination of & 1-3-2 ID pattern; 12 caudal rays,
unlque pipmentation pattern; numerous, fine scales; and an unpigmented
peritoneum. Most similar te 5 urus n. sp. B and 5. rhyti{sma which share
the 1-31-2 1D pattern, clear peritoneum, unusual orpate plgmentation {(for a
tonguefish} and the possession of numerous, fine scales along the body. It
differs from new species B In the following: plgmentravion of eyed surface
{cream-colored with several mostly Incomplate crossbands and no pigment on
fing wa, dark, chocolate brown coloration with alternating X and Y-shaped
markings and fin blotches), The species alsc differ in the following
merphometric measurements: shorter dorsal fin hase {91.8-91.9 vs. 93.7-96.2%
5L} and longer head length {23.0-24.3 vs, 20.7-22.6); longer predorsal
distance (30.9-33.8 vs. 18.53-30.2% HL), longer snout ¢23.1-23.5 vs. 18.2-
22.1% HL), longer upper Jaw length (21.5-22 1 wvs. 1%.7-22 0% HL), deeper
cheak depth (21.5-22.1 vs. 12.1-20_8% HL) and smaller upper head lobe (B0 0-
61.8 va. B5.7-B2.5).

The new species differs from §. rhvtisms In plgmentation pactern (5.
thytigma at this size usually has a dark caudal blotch) and 1lts greater
nunber of dorsal (B7-88 vs. B3-85) and anal rayvs (74 vs. 68-71), and
vertebrae (48-49 vs. 46-48, usually 47). The new species alsc has smaller
scales, as indicated by the greater number of longltudinal scale rows (107-
149 vs, 91-97}.

The new species is similar to two other 1-3-2 specles (5. nigrescens

and 5. pugllius) In some meristic features. It differs from both of these



155

in havlng an unplgmented peritoneum {black in the other two specles), and
having much finer scales {107-109 vs. %5 or less).

The new species also partially ovarlaps the range of some meristic
features for Symphutus porpanil (a specles with & 1-3-3 ID pattern). It
differs from this specles, however, in body size (8 pormani is a much
larger specles), plgmentation patrtern {uniform light brown in 5. normani),

and the new specles does not have scales on the blind side dorsal and anal

fins (well-developed Iin 5. pormani?.

Deseyiption

urus n. sp. A i3 a dwarf specles of tonguefish. The twe known
speclmens measure 28.0 and 28.3 omm 3L and are females with at least
partially elongate ovarles. 1ID pattern 1.3-2 {Table 9. Caudal rays 12
(Table 10). Dorsal rays 87-8BB (Table 11). Anal rays 74-75% (Table 12}.
Vertebrae 48-4% (Table 13). Hypurals 4. Longlitudlnal scale rows 107-109
{Table 14). Scale rows posterior to lower orblt 19-20 (Table 153}, Lateral
scale rows 45-48 (Table 1&). Proportional measurements are provided in
Tables 28-279.

Body moderacely deep (25.5-29.3% SL); with greatest depth Iln anterioer
half of body. Head relatively narrow, (27.6-25.7% 5L); with long snout
{23.1-23 5% HL). Mo scales evidenr on anout. Posterior extension of
maxilla reaches anterior margin of pupil of lower eye. Eyes relatively
large (13.2-15.4% HL); equal In position. Eyes nor covered with scales. HNo
scales evidenr in nartrow intercrbital region. Pupillary operculum ahsent.

Dermal papiillae evident on blind side snout but not prenounced. Dorsal fin
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aorigin at vertical equal to mid-point of upper eye. No scales on dorsal and
anal fins.

Teath present on all jaws. Blind side Jaws with teeth well developed.
Oeular side dentary with incomplete row (holotype) or complete row
(paratype) of rather large teeth. Ocular slde premaxilla with =single,
incomplete row of teeth covering anterior three-fourths (holotype); second

apecimen with teeth on entire length of premaxilla.

Plgmentatjon

Eyed surface with cream-coleored background. Plgment forming a series
of varlable, mostly Incemplete crossbands along body. ©On head region, line
of small brown plgmenc spets first appears on the dorsal surface about the
mid-point between eves and opercular opening. These plgment spots extend
ventrally to about the level of the eves. Along poaterior head and forward
part of trunk, plgment forms small blotches or partial cresshands, most
oriented dorso-ventrally (some anterior-posterfor). In caudal fifth of body
in both speclmens, there are two complete crosshands. The posteriormest
band located & short distance from caudal fin origin, A narrow stripe of
datk brown plgment evident on body at caudal fin hase. Qperculum not
plgmented other than general background celer. Imner lining of eperculum
and isthmus not plgmented. No evidence of moustache on ocular side upper
lip. Elind side cream-colored to off-white. In holaotype, dark black
Internal pigment evident on beth sides in midbedy region aleng body axis.
In paratype, plgment spots less numerous and only evident on blind side

along axls of body. Perltoneum unpipmented.
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Fins with ne obvious pattetn of spots or blotches. Vertlecal fin rays
with plgment along entire length of ray. Pligment heaviest In reglons
adjacene to banding on body. Crudsl fin with narrow plgment stripe at base
of fin, otharwize generally without pigment. HNo plgment on pelvic fin base

Br rays.

Distrjbution and Ecojopy (Fig., 14)

The enly twe known specimens of this species were collected at a
rotenone statlon in 20 meters of water at Ascension Island. The advanced
state of development of the ovaries ar such small sizes ¢28.0, 28.3 mm 5L}
Indicates that these specimens represent ripening females of a dwarf

species (see Flg. 12 for comparison with other dwarf species).



Table 28.

Measurements, except 5L {In mm), expressed as cthousandrhs of

Standard Length.

Specles A,

gk BD DAL DBL ABL DRL ARL PL FA HL

HOLOT, 28.0

PT. 28,13

SPECIES B.
il
HOLOT. 59,2
PT. 1 59.9
PT, 2 131.6
PT. 3 31.0

MADEIRA 30.3

293

254

328
324
284
271
286

230
272

240
244
204
el
233

918

919

DBL ABL BRL ARL PL PA

946
950
937
9472

962

725 114
738 106

790 1013
738 103
118 142
T48 132

754 91

111

29

a0
90
142
132

90

71

78

78
78
a:
a1

70

36

50

a7
&3
LB
55

B4

243
230

223
217
208
226

207

257

226

2680
235
225
239

242

sl
-

l46

111

128
135
133
136

129

UHL

150

138

1B4
150
139
148
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Body proportions for Symphuryus n. sp. &4 and n.sp. B.

=
=

=t
—
£

117
144

DB
103
101

Iy
!
=

127

115
110
146
142

a5
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Table 29. Body proportiens for Symphurus n.sp. A and n.sp. B.
Meazurements, except SL and !L (in mm), expressed as

Head Length.

SPECIES A.
Specimen SL HL HY POoL PBDL SNL LML ED CD UHL
HOLOTYPE 28.0 6.8 1059 603 309 235 2?21 137 221 &l18

PARATYFE 2B.3 &.5 98% 569 338 231 215 1534 215 600

SPECIMEN 8L HL HW POL PRL SNL WL EP  CD MHL

HOLODTYPE 59.2 13.2 1167 5%6 208 220 220 189 182 A2&
PT. 1 9.9 13.0 1100 623 23t 192 3208 138 208 692
PT. 2 3.6 6.6 1076 636 303 182 197 167 121 667
PT. 3 31.0 7.0 1057 600 271 186 200 129 157 6537

MADEIRA 50.3 10.4 1173 625 183 221 212 133 192 750

159

thousandths of

LHL OFUL GPLL

471

277

191

200

324

231

LIIL OPUL OFLL

523
500
470
A%7

4490

212

215

167

171

240

265

292

273

286

240
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Flgure 14, Geagraphic distributien of undescribed species & and

undescribed specles B.
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Symphurus Undescribed Specles B
{(Flg. 41B)

Symphurus nlgrescens
Nielsen 1963: 253; (in part}; 5t. Helena.

Cadanat and Marchal 1963 13il1; {in part); S5t. lHelena.

Maul 1976: 63; (in part); Madelira Island.

Frevious Investigarocrs have not recognlzed this species in collectlons.
Most have ldentified their specimens of the new specles as 5. nigrescens, a
similar-sized specles that is closely related to the new species.

Differences batween these two species are provided In the diagnosis.

Study Material: 5 specimens, 31.0-59.9 mm SL. Five x-rayed and measured.

Disgnogis
A dwarf species of Symphurus characterized by a 1-3-2 ID pattern, 12

caudal rays, unique pigmentacion pattern, high scale counts, and unpigmented
perltoneum. It most closely resembles other dwarf species, especially the
esstern Atlantlc Symphurus new species A and western Atlantic 5. rhycisma.
It differs from new species A {n {ts plgmentation {dark, chocolate brown
body color with serles of alternating X and Y-shaped marks along head and
anterlor region of trunk, and hases of vertical fin rays heavily pigmented

vs. general crean-colored body with chain-like reciculatcions and fins
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generally devold of pigment In new species A). Specles B alse differs from
Species A in the followlng morphometric features: longer dersal fin base
{93.7-96.2 vs, 91.8-91.9% 5L} and shorter head length (20.7-22 6 vs. 23.0-
24.3); shorter predersal distance (18.3-30.23 va, 30.9-33 . 8% HL}, shorter
snout {18.2-22.1 vs. 23.1-23,5% HL), shorter upper jaw {19.7-22.0 vs. 21.53-
22.1% HL), narrower cheek depth (12.1-20.8 vs. 21.5-22.1% HL) and larpger
upper head lohe (65.7-82.6 vs. 60.0-61.8).

The new species may he distinguished from §. phytisma in its higher
merlstlics {dorsal rays BE-89 vz, B3-85. anal rays 74-75 ws. 68-71; vertebrae
4B-49, usually 49 vs, 46-48, usually 47; and especilally scale row number
101-109 va, 91-97}. These two specles alao have different pligmentation
patterns {§8. rhytisma has a generally light, eream colored backpground with a
caudal hlotch developed In most of the smalley specimens; the new speciles
shows no indication of a caudal blotch at any slze and has a dark, chocolate
brown background coleor).

The new species Is similar re two other 1-3-2 species (5. nlgrescens
and 3. pugillus) In some meristic features. It differs from both of these
specles in plgmentacion pattern, especially in pigmentatlien of the
peritoneum (unplgmented in the new species vs, black in the cther species).
The new specles also has much smaller scales, 101-10% vs, 95 or less in the
other species.

In certaln meriscie features, the new species overlapz 5. normani (a
specles with a 1-3-3 1D paccern}. It differs from this specles primarily in

plgment pattern (dark, chocolate brown with alternating X apd Y-shaped marks
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ve, uniform light brown celor) and absence of scales on dorsal and anal fins

(well-develeped in 5. pormani).

Description

A dwarf Symphuyus attaining maximum adulc slze around 60 mm SL, ID
pattern 1-3-2 (Table 9). Caudal rays 12 (Table 10}. Dorsal rays 88-89
{(Teble 11). Anal rays 74-73 (Table 12). Vertebrae 42-4% (Table 13).
Longitudinal scale rows 101-109 {Table 14}. Scale rows on head posterlor tn
lower orbit 18-21 {Table 15). Lateral scale rows 41, 43 and 53 (Takle 15).
Proporticonal measurements are presented in Tables 28-29,

Body relatively deep (27.1-32.9% 5L); with greatest depth in anterior
third of body, Head ususally wider than long (HL inte HW = 1.06-1.17).
Snout relatively short (18.2-22.1% KL}, with small ctenoid scales present in
most specimens. Posterlor extension of maxilla reaching to mid-point of
lower eye In smaller specimens; only to antericr margin of pupll of lower
eye in larger specimens. FEyes relatively large (12.%-18.9% HL); usually
equal in position, occasionally upper eye slightly anterlor to lower eye,
Small scales partially covering anterior portion of eye:; usually with 3-6
ctenoid scales in natrow interorbital space. Pupillary operculum absent.
Dermal paplllae well-developed on blind side snout and chin; occasionally
extending onto anterler margin of snout and ventral margin of chin on eved
side. Dermal papillae not as well-developed In smaller specimens. Dorsal
fin origin at vertical equal to mid-poinc of uppet eye; occcaslonally

reaching anterior margin of upper eye. No scales on dorsal and anal fins.
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Teeth well developed on blind side jaws. Eyed slde dentary usually
with a single, complere row of slender teerh. Ocular side premaxilla with
dentitlion developed to variable degree. Some specimens {both large and
small} with single row of slender teeth covering only anterier half or
three-fourths of premaxilla; one other specimen {(530.3 mm SL) has a complete
row of teeth on the premaxilla; while In the smallest specdimen {31.0 mm SL)
there are only a few teeth evident on the ccular side premanilla, just

antericr to the anterlor nostril.

tarlio

{Based on the holetype): Eyed surface with a general dark choecolarce
brown celor. Body with eighe yellowish to olive-colored cross bands,
First four bands interconnect and form a geries of alcernacing X and Y
shaped marks which cross the entire body. The Flrst band situated on the
head jimmedisately posterler to eyes. The second bend located Just posterior
to opercular opening, conjoined with two other bands on trunk. The next
four bands en the trunk completely separate. The poesteriormost band crosses
the body at erigin of caudal fin. OQuter cperculum with mottled areas but
pigment pattern not outatanding against general bedy color. Inner lining of
ovpeteulum and {sthmus without plgment, Pelvie fin with pigment on both rays
and membrane. Blind side yellowlsh-green with no melancphores evident alang
mid-line of body.

Yertical fins with series of alternaring dark, brown blotches and clear
areas. Dorsal and anal fin blotches number about eight. Blotches begin

abour dorsal ray number elght and anal ray number one. Blatches invalve



approximately from 3-10 rays (alternating with about 4-8 clear rays).
Darkest pigment on fin rays associated with cross bands on hedy. Fin rays
with brown plgment blotches only en basal half of rays., Distal half of rays
unpigmented. dCaudal fin with dark brewn line of pigment on origin of fin,
but remalnder of fin entirely clear. Moustache evident on ocular side upper
lip, with heaviest plgment noticeable In angle of jJaws.

In speclmens collected by Mortenson {ZMUC lots), body moestly faded, or
pigmentation present only where scales still remaln. Banding pattern only
slightly evident in one specimen, In these mostly faded specimens, the most
noticeable colotr patterns stiIll evident are the blorches on the wvertical
fins. As in the helotype, these blotches number from 5-7 in each fin and
alternate with clear areas. Pigment 1s heaviesc only on basal half af the
fin rays {in one specimen ZMUC B2222, the blotches extend for about seven-
eights of the length of the fin rays). The moustache on the ocular side
upper lip is also atill avident in all three specimens. HKoticeable in these
specimens but not evident in the holotype, are a series of dark Internal
plgment spots along the axial skeleton on the blind side. In one specimen,
the internal pigment is evident on both sides. The axial plgment is evident
for almost the entire length of the body. 1In the specimen collected at
Madeira, the axial pigment 1s also evident on about three-quarters of the

body.

colo (Fig. 14}
Four of the five known specimens of this specles have been collected at

various =sltes at &t. Halena Island Iin the South Atlantie. The fifth
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specimen was collected from a seaside swimming pool at Madeira Island in the
Horth Atlantic (Maul 1976). The S5t. Helena =pecimens were collected at
varlous depths berween 5-45 meters aver bottom types conslisting of shells,
stones, and gravel.

This colorful apecies apparently is a dwarf specles, not exceeding 60
mn SL. The largest speclmen {(59.9 mm SL) collected is the only known
female. The ovaries of this specimen are elongate with a number of
developing ova evident. The largest male (5%.2 mm SL) 1ls the holotype. The
specimen collected from Madelira measures 530.3 mm 3L and is also a wmale., The
other two specimens collected st St. Helena are small males {31.0 and 31,4

mm 5L). Little else ia known concetning the life histery of this species.

Materlal Examiped
BMNH 1984 .7 .16:24&; Heoletype (59.2); St. James Bay, 3t. Helena; 5-10M.

ZMUC B6220; Paratype (31.0); James Bay, 5t. Helena; 35M.
ZMUC 86222; Paratype {3%.9); off 0ld Woman Valley, 5t. Helena; 20M.
ZMUC BH223; Paratype (31.83},; off lLemon Valley, St. Helena; 45M.

MMF 22998; (50.3); Madelra fsland; M.
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CHAPTER 5.3

Species with a 1-3-2 ID Pattern and a Black Peritoneum

Sviphurus ginsburgl Menezes and Benvegnu, 1978
(Flg. 42B)

Symphurus pteyospjlorus {net of Ginsburg 19251: 194)

Boux 1973 175; Continental shelf, Brazil.

Symphurus ginsburgj

Menezes and Benvegnu 1976 146; COriginal deseription, southern Brazil,

Symphurus civitstum
Lazzare 1977 6%9; Continental shelf of Uruguay.

Holorype: MZUSPE 12339, omale; Rlo Grande de Sul; 3193175 43752 'W; 200 m;

April 11, 1972,

Stud aterial: 34 specimens, 10.9-90.4 mm SL. 34 x-rayed, 30 measured,



168

Rlagnosls

This is & relatively deep-water, small-sized species, reaching adult
lengths of enly 90 mwm SL. The comblnation of 1-3-2 ID pattern (the onlwy
known western South Atlantic species with this pattern), black peritoneum,
12 caudal rays, four hypurals, and the following merlacics: wvertebrae
uguglly 51-52, dorsal rays 87-95 and anal rays 75-81 (73-81 reported by
Menezes and Benvegnu 197&), distlnguish §. ginsburgj from all other
tonguefishes excepr the western north Atlantic undescribed specles G.

Meristics of 5. ginsburgl overlap completely those of the western North
Atlantlc undescribed specles C. Differences berween these two species
include distince but pubtle differences In morphometrics {(Table 30) and body
slze. The most distinctive morphometric differences include the following:
5. pinsburg! has a relaclvely asmaller bedy depth; a much longer snout, head
and upper jaw; and the eye Is larger when compared to undescribed species .
Symphurus ginsburpi is alseo somewhat smaller and reaches maturity at smaller
slzes when compared to undescribed specles C. Maximum size observed in 5.
gingburgi is 90 mm 5L and gravid females az small as 51-52 mm SL have heen
reported. In contrast, undescribed specles C atcains larger slzes (to 127
mm SL) and all females smaller than 80 mm 5L were immature, The smallest
sexually mature females observed In undescribad species € (BO.9, #3.9 mm SL)

were considerably larger than those of 5. ginsbupgi,
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Among other 1-3-2 species, §. glnsburgl cverlaps partlally meriscics of
the eastern Atlantic 5. plgrescens and the wescern Atlantic 3. parginatus,
It can easily ba distiongulshed from 5. pigrescens by modal differences in
counta (vertebrae 50-32, usually 51-32 vs. 47-51, usually 48-530; dorsal rays
B7-95 vs, 82-92, usually 84-91; and anal rays 75-81 vs, 69-79). From 5,
marginatus, it can be distinguished by {ts stockler and deeper bady
{preatest depth ln anterfer third of body) vs. a more elongate body (body
depth more uniform, at mld-point of body), lower meristlcs {vertebrae 51-52
va. 532-54; dorsal rays 87-95 vs. 93-104; anal rays 75-81 vs. 80-89, four
hypurals va. 4-5) and 5. ginsburgi lacks the dark brown caudal bloteh that
characterizes 5. margipatus.

Some meristic features of 5. glpsburgi overlap those of the western
South Atlantic specles, 3. Lrewavasae., Similarities hetween these species,
however, are only superficlal. Symphurus pinsburpgj can readily be
distinguished from this species by differences in ID pattern (1-3-2 vs. 1-3-
1), caudal ray count (12 vs, 10) and by modal distcributions in vertebral
counts (50-532 wva, 47-51, usually 48-530).

The meristies of 3. ginsburgl alse overlap those of several western
Atlantic species including 5. givitstium, 5. diomedeapus, S. plapusia, 5.
tesgellatus snd undescribed species E. Since all of these are relatively
shallow water specles (usually occurring In depths <70 m}, thare is little
liklihoed of c¢ollecting them with the much deeper cccurring 5. ginsburpi
(depths ranging from 100-2033 m). Additlonally, partlal overlaps In fin ray
or vertebrae counts with these species are the oonly similarities hetween

thesa otherwise divergent speciles, For example, differences eccur In ID
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pattern (1-3-2 in §. gipshurgf va. 1-4-3 in all the others), peritoneun
color (black vs. unpigmented) and vertebrae counts (see Table 13). There
are also differences In caudal rays between 5. glusbugpi (12} and §.
diomedeanus (10) and 3. urespilus {11). Furthermore, the eyed-side jaws of
5. glnsburgl have a complete row of teeth, whereas Lln 8ll of 1-4-3 species,

dentiction is elther absent altogether or only poorly developed.

Descripcion

Symphurus ginsburgl 1s a small-sized ronguefish attaining maximum
lengths of approximately 90 mm SL. ID pattern 1-3-2 (Table 9). Caudal rays
normally 12 (Table 10}. Dorsal rays B7-94 {(Table 11). Anal rays 75-51
{Table 12}, Vertebrae 50-52, usually 51-52 (Table 13). Hypurals &.
Longltudinal scale rows B7-94 (Table l4). Scale rows on head pusterior to
lower orblt 15-20 (Table 15). Lateral scale rows 32-44 (Table 18),
Proportional measurements appear In Tables 31-132.

Body relatively deep (depth 20.5-32 4% SL} with rapld taper; maximum
depth In anterior third of body. HRead relatively narrow (0.96-1.24 in iW};
with moderately long, pointed snoutb (16.6-28.4% HL). Snout covered with
small scales. Dermal paplllae present but not well-developed on blind side
snout. Posterlor extension of maxilla short, reachlng only te front margin
of lower aye or to front edge of pupil of lower eve. Eyes relatively large
{11.&-15.8% HL}; usually equal in position or with upper eye slipghely
anterior of lower. Eyes covered with small scales on upper surfaces and In

interorbical region; 4-8 small ctencoid scales in narrow intererbital reglon.
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BD
PDL
Pal.
DEL
ABL
HL
HW
POL
SNL
1L
ED
Ch
UHL

LHL
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Summary of MANOVA Analysis, based on 14 morphometric wariables,

comparing body shapes of 5. pginsburgl and the western Neorth

Atlantlc undescribed specles C.

8. ginsburgl

Range

205-1324
13-79
201-271
321-971
691-795
198-257
220-272
133-159
34 -84
40-58
25-136
31-62
116-181

96-138

.

285.
59,
240,
939,
742
225,
244
Ldde.
4B,
a8,
30.
5l.
130.

1113,

Undescribed ¢

Range

251-328
35-58
200-249
942-9635
736-815
183-225
207-270
120-174
33-50
33-47
21-32
33-58
113-174

93-128

.

294,
4B.
224,
951,
767,
205.
234.
136,
40,
00,
25,
45,
154,

107.

23,

22.

.

n.

21

19,

22,

10,

12,

26

18.

E

3
.98
19
13
69
hB
95
256

.99

.68
i
a2

16

Significance of F

P>,

P>,

P,

B>
| e

P>

P>,

P>

aco

L004

ooaQ

0040

D00

aa

LHH

aoo

.002
.002
.D20

Q01

Qoo

Q0o
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Pupillary operculum absent. Dorsal fin origin usually at a wvertical equal
to front margin of pupll of upper eye; occasionally dorsal fin placed
anterlorly to front margin of upper eye or In a smalletr mumber of speclmens,
dorsal fin origin at a point equal only to mid-peint of pupil of upper eye.
Scales absent from blind side daorsal and anal fins. Body scales small,
strongly ctenceld on eyed-side, less so on blind side.

Teeth well developed on blind side jaws. Lower jaw on ocular slde with
complete row of reeth. Ocular slde premaxilla with a row of slender teeth

usually only on enterior three-fourths of surface.

Pigmentation

Eyed surface usually light brown with 2.5 (usually &) irrepular, dark
brown cressbands. Bands not continuved onte dorsal and anal fins. Traces of
first band usually evidant en head reglon at the operculum. Crossbands,
except for the second which crosses the body immedlately behind the
operculum and which 13 almost always continuous and more uniformly colored
than the rest, are darker in dorsal and ventral regions of the body and
somewhat blurred in the mid seccion. Small dark melanophores are scattered
throughout the bedy surface. Outer cperculum not pigmented other than
peneral background color. Inner lining of operculum and 1sthmus not
pigmented. MHoustache on eccular side lips usually net pronocunced, or 1if
present on upper lip, appearing only as a small speckling of pipgment spots,
Blind side unpigmented, except in faded specimens which have lost all of

their scales. 1In these spacimens, there is a serles of deep, {nternal
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melanophores along the body midline (notlieeable on beth sides). Peritoneum
black, showing through abdominal wall on both sldes of body.

A small, non-ocellated dark-brown pigment spet present At scale-covered
base of caudal fin. DPistal two-thirds of caudal fin unpigmented. Dorsal
and anal flns pale anteriorly, but from level of first crossband
posteriorly, thelr bases become darker, forming, In some speclmens, a
continuous narrow dark stripe; others with dark stripe incenspicusus and

with anly a concentration of plgment in regions of body crosshands,

Geographic Distributien (Flg. 15)
Symphurus ginsburg! eccurs on the open continental shelf of the western

South Atlantic from about Caba Frio (23°15'S) te Maldonado, Uruguay

E]EOIB'S} {Menezes and Benvegnu 1976).

Bathymetric Discxibution
Symphutus ginsburgj. like other members of the 1-2-2 ID pattern species

group and black peritoneum, vecurs at mederate depths {103-200 m} on the
centinental shelf. The maJority of specimens (71/91, 78%) were collected
beeween 151-200 meters while an additional 20 specimens were taken between
103 (3 fish}) and 150 meters {Menezes and Benvegnu 1976)., Depths inhabired
by §. glogburgl are somewhat shallower than that recorded for the closely

related undescribed species C {usually collected at 201-376 m).



Tabla 31.

Summary of morphometrics expressed as thousandths of Standard

Length, except SL {in mm), for Symphurus ginsburpi.

Charactey
SL
RD
PDL
PAL
LBL
ABL
PL
PA
CFL
HL
BW
POL
SNL
L
ED
cD
UHL

LHL

H
30
30
30
30
30
30
27
iq
26
0
3G
30
10
30
30
10
2B

o0

RANGE
30.9-90.4

205-324
13-79
201-271
921-971
693-795
54 -89
LHE- B4
104-148
198-257
220-272
133-159
34-64
40-58
25-3¢6
11-62
116-181
96-138

HMEAN

54.9
285 8
59.9

240,72

939 .4

7al.3

&7.8

62.5

1231.3

225.5

244.0

144 . 7

48 .2

4B 4

1.0

31.0
150.2
112.1

17.

25,

17.

10.

22.

15.

14

=]
78

67
.97
18
17
g6
.22
.69
.76
28
.28
.10
. B9
39
.96
-1
]

.80

174
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{except HW/HL) for Symphuyrus ginsburgi.

Character
HW /HL
pPOL
SNL
uJL
ED
co
OPLL
OPUL

LHL
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Summary of morphometrics expressed as thousandths of Head Length

o
30
K1F
E1H
K11
n
30

28

RANGE
0.96-1.25
5BE-748
166-284
182-247
116-158
152-271
214364
160-312

500-808

HEAN

1.1
843.0
213.6
215.1
138.9

226.5

287.0

2201

668.0

32

21

18,

11.

27.
36.

39

OB .

.08

.68

&8

73
28

.03

52
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Slze and Sexual Maturity

Symphurus ginsburgl is s swall-sized species attaining maximum lengths
of only 90 mm SL. The largest fish examined., a male (81.0 mm 5L} was only
slighely larger than the largest female (78.% mm 5L). Ten males ranged in
glze frem 34 9-51.0 mm SL, 15 females were 31 .6-78.9 and six immature fish
{sex could not be dertermined) measured 30.9-36.3 mm SL.

Based on reproductive scages of females, 1t 1s evident that this
specles attalns sexual maturity at relaciwvely small slzes. Of 15 females,
efght {ranging in size from 51.6-78.9 mm 5L} were pravid. Four of these
were smaller than 60 mm SL (51.6, 52.7, 53.1 and 57 .5 mm SL). MHenezes and
Benvegnu {1976) alao noted the amall slze ar sexual maturity in thils specles
and reporced finding gravid females ranging in size from 58§-79 mm SL..
Immature females, with gonads underpolng posterior elongation, ranged from
39.8-&60.7 mm SL. Owaries of the smallest {31.6, 23,2 and 34,3 mm SL)

immature females had net yet starced maturing,

cclo
Ocher than depth of capture and the brief observations on sexual
maturation, little else 1s known concerning the ecological requirements of

this specles.
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Material Examined

Measured and Counted 30 Specimens, 28 Lots.

MZUSP 12339; Helotype (61.5): 31931¢s 49¥52'w; 200M; 11 IV 72. MNHN 1975-
270; Paratypes 3(87.2-90.4); 23°08's 42°30'W; 103M; 02 XII 61. MZUSP 12314-
15; Paratypes 2(59.3-60.2): 23°15's 42%24'W; 111M; 08 VIII 70. MZUSP 12320;
Paratype (54.0): 12%6's EDGEE'U; 200M; 21 1 72, MZUSPE 12323; Paratype
(43.9); 31°02's 49%52'w; 135M; 04 X 72. MZUSP 12340-48; Paratypes 9(31.6-
60.7); 31%31+s 49%52'W; 200M; 11 IV 72. MZUSP 12377-84. Paratypes B(313.2.
78.9); 34%5's 52°05°W; 179M; 15 VIIL 72, MZUSP 12391-93; Paratypes 3(31.8-
60.2); 32°21's 50°13'w; 180M; 21 VILII 72. MZUSP 12902-03; 2(30.9-31.1): No

data.

Counted 4 Specimens, 4 Lots.
MZUSP 12336-38, Paratypes 3(34.6-42.8); 31°31's 49%s2'w: 200M; 11 Iv 72.

MZUSP 12370; Paratype (15.3); 299535 48°19'w: 1%4aM; 03 VILII 72.
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Flgure 15. Geographic distribution of Symphurus ginsburpgl, 8, marginatus
and Symphurug undescribed species C,
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Symphurus Undescribed Specles C
{Flg. 42C)

Stud ate i 84 specimens, 51.8-127 mm 8L, 78 x-rayed, 33 measured,

Diagnesis

This is a relatively deep-water, medium-szized species, reaching adult
lengths of 127 mm 5L. The combination of 1-3-2 ID pattern, black
peritoneum, 12 caudal rays, four hypurals, and the following meristics:
vertebrae usually 51-52, dorsal rays 89-9%, and anal rays 76-84 distinguish
undeseyribed specles ¢ from all other ronguefishes except the western south
Atlantie §. pingburg]l. Meristics of undescribed species C completely
overlap those of 5. ginsburgl. Differences between these two species
Include distinct but subrle differences In morphometrics (Table 310) and bhody
size. The most distinctive morphometric differences include the following:
undescribed specles C has a deeper body cthan 3. gipnsbuggl; a much shorter
snout, head and upper jaw length: and the eye fa smaller when compared to 5.
ginsbyrgl. Symphurus ginsbuyg] Is alsoc somewhat smaller and reaches
maturity at smaller sizes when compared to undeseribed speecies C. Maximum
size observed In 5. ginsburgl is 20 mm 5L and gravid females as small as 51-
53 mm SL have bLeen reported. In contrast, undescribed species € attains
larger sizes (to 127 mm SL) and all females smaller than 80 mm 5L were

immature., The smallest sexually mature females observed in undescrihed



180

specles C {80.9, B3}.9 mm 5L} were conslderably larper than those of 3.
glnsburgi.

Among other 1-3-2 specles, undescribed species C overlaps partially
meristica of the eastern Atlancie 5. plgrescens and the western Atlantic 5.
margipnatus. Ic ecan sasily be dizringuished frem 8. pijgreccens by modal
differences Iin counts {vertebrae 50-32, usually 51-32 ws. 47-31, usually 4B-
50, dorsal rvays B9-95 wa. B2-92, usuvally B4-891; and anal rays 76-B4 wvs. £9-
79). From S5. margipatus, it can be distinguished by 1ts relatively stockier
and deepar body {(greatest depth in anterior third of body) vs. a more
elengate hody (body depth mere unlform, at mid-peoint of body), lower
meristics {vertebrae 51-52 vs. 52-36, usually 52-534; dorsal rays 89-%3 wvsg.
91-104; anal rays 76-84 ws, 80-89, feour hypurals ws. 4-5 and undescribed
spacles C has highly pigmented fins {unlformly pigmented in 5. marpginatus)
and lacks the dark brown caudal blotch that characterizes 5. marginatus,

Some maristics of undescribed specles C overlap those for the western

South Arlantic specles, 3. trewavasae. Similaritlies between rthese species,
however, are only superficial. The new specles can be distinguished from

this specles by differences In ID pattern (1-3-2 vs. 1-3-3), caudal ray
count (12 vs. 10) and by modal discriburiens in vercebral counts (51-57 wvs,
47-51, usually 48-50},

The meristics of undescribed species € alsc overlap those of =several
western Atlantie specles including 5. clvitatium, 5. diomedeapus, 3.
plagusia., 5. fessellatus and undescribed specles E. Since all of these are
relatively shallow water species (usually occurring In deprhs <70 m), there

is litele likliheod of collecting them with the much deeper occurring
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undescribed specles C {depths ranging from 180-400 m). Additionally,
partial overlaps in fln ray or vertebrae counts with these specles are the
only similarities between these otherwise divergent species. For example,
differences occur in ID pattern (1-32-2 in undescribed species € ws. 1-4-3 in
all the ochers), peritoneum color (black vs. unplgmented in all the others)
and vertebrae counts {see Table 13}. There are alsc differences Iin caudal
tays between undescribed species C {12) and §. diomedeapus (10} and 5.

uros us (113. Furthermore, the ayed-side jaws of undescribed species C
hava a coppletes row of teeth, whereas in all of the 1-4-3 species, the

dantitjon is elther absent sltogether or only present in Incomplete rows.

Descriptlon

& medium-sized tonguefish attaining maximum adulc lengths of
apptoxlmately 127 mm SL. 1ID pattern 1-3-2 (Table 5}. Caudal rays 17 (Table
18). Dersal rays 89-953, usually 21-95 {Table 11). Anal ravs 76-84, usually
77-81 {Table 12). Vertebrae 50-53, usually 51-52 (Table 13}. Hypurals 4.
Scales frequently missing due to trawl damage. Longitudinal scales 85-99,
usually B3-94 (Table 1l4). Scale rows on head postericr to lower orbit 16-
21, usually 18-20 (Tahle 15). Lareral scala rows 38-49 (Table 16).
Proportioral measurements appear in Tables 33-24,

Body relatively deep, 25.1-32.8% SL; with relatively wide head {20 7-
27.0% S5L). Soout relatlvely short, 16.6-23. 3% HL. covered with small
ctenold scales. Dermal papillae well-developed on blind sfde snout; eften
evident on ocular-side snout as well. Posterler axtenslon of maxilla

reaches to about front margin of pupil of lower eye. Eyes relatively large,
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10.2-14 . 7% HL; usually equal In position. Anterior and upper

surfaces of eves partially covered with 3-5 scale rows; 1-2 scales in narraw

interorbital region. Pupillary operculum absent. Dorsal fin origin reaches

a vertical equal to mid-point of upper eye; oceasionally teaching anterior

matrgin of pupil of upper eye. MNo scales on blind =lde dorsal and anal fins.
Teeth well-developed on blind side jaws. Teeth on ocular-side covering

entlire dentary. Teeth on ocular-side premaxlilla slender, in complete row or

occasionally enly covering anterior three-fourths of bone.

Fipgmentation

Mest specimens were missing scaleg and were generally faded with little
ot no evidence of a particular plgmentation pattern. In specimensa retaining
scales, bedy coler variable, light to dark brown, or vyellowish. HMest
specimens collected from northern peortions of range with 5-8 darker
eressbands, of varlable intensity; or sometimes with bands so light that
they are incensplcuous relative to background coler. BRands hecome
incomplete and rather diffuse in region of body midline. In some specimens,
there are only dark blotehes along the body at bases of dorsal and anal fins
{remnants of bands?). Bands often continued onto dorsal and anal fins in
form of dark bletches. Specimens collected off Cuba and Straits of Yucatan
generally yellowish with brown mottling but without blotches or banding on
body. Cuter operculum with no pigmentation other than general background
color. Inner lining of operculum and isthmus generally without pigment. 1In

most individuals, ocular side upper lip lightly spotted but without well-



Table 33.

Length, except SL (in mm), for Symphurus undescribed species C.

Chatacter
5L

BD
PDL
PalL
DBL
ABL
PL
PA
CFL
HL
H
FOlL
SNL
UJL
ED
cD

THL

Summary of morphometrics expressed as thousandths of Standard

N
36

36
36
k1.1
16
36
32
a5
35
35
K1
36
36
36
1.
36
36

35

RANCE
51.8-126.7
251-128
15-58
200-249
942 -945
736-RB15
45-84
14, -8B
100-147
183-225
207-270
12G-174
3i-50
13-47
21-3z2
33-54
113-174
43-128

HEAN
79.6
294 2
48.3
2247
951.7
FL
64 .3
34 .8
121.2
205.9
234 .3
136.5
40.9
40.9
25.0
45.6
154.9

107.1

18

18

13.

16.

11.

10,

1&.

=B
.62
1
.56
14
.36
58
s
70
.98
85
39
.B5
.59
. F2
i
.21
.49

21

183
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(axcept HW/HL) for Symphuius undescribed species C.

Eharaccer

HW/RL
POL
SHL
UIL
ED

cD
OFLL
GPUL

UHL

184

Summary of morphometrics expressed as thousandths of Head Length

15
36
is
is
36
i6
15
16
15

16

RANGE
0.9%-1.41
589-804
166-231
142-224
102-147
1lé6-28%9
232-352
l64-315
566-909

2312-600

HEAN
1.1
658.8
1983
197.7
121.2
222.2
298.4
219.5
753.7

314 .6

a

35

18,
19.

12

26

1n.
33,
69,

61

20
.09

.88
a7
40
.al
.60
B8
B5
04

.81
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defined moustache. Less frequently, Individuals with dark moustache on
ocular side upper lip and spotting on lower lip. In specimens missing
deales, orular side reglon of head, dorsal and forward of eyes with black
melancphoares forming a V-shaped pigment mark., Peritoneum black, showing
externally on beth sides. Blind side off-white,

Dorszal and anal fins of s8ll speclmens with a series of alrernating
blarches and unpigmented areas of approxlmately similar size. Blotches
irregularly shaped, covering approxlmately 5-10 rays. Blotches intensify in
regions corresponding to crossbanding on bedy. In some specimens, a dark
straak of pligment, covering both fin rays and intervening membranes, occurs
along basal one-third of dorsal and anal fins; I{nconspicucus in others,
Caudal fin generally deveid of pigwent for most of length. Some specimens
have a concentration of dark plpgment at the caudal fin base forming an
lrregularly-shapad, diffuse spot. In specimens missing scales, there i3 a
series of deep, dark black, dermal plgments aleng the bases of the most

anterlor dorsal rays.

Geographic Distributjon (Flg. 15).

Thls species has one of the breadest gecpraphle ranges of westarn North
Atlantic tonguefishes, This species occurs in relatively deep waters on the
continental shelf from as far north as the continental shelf off Hova Srotia
(approximately &BON] to as far south as the Straits of Yucatan {21GH) and
the continental shelf off Nicaragus (lﬁulﬂ'ﬂ EGDEE,E'W}, It has been taken
on several occaslons off the Nova Scotian shelf {(see Material Examined) and

may be the only specles of Symphurug occurring with any regularity in the
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nerthern Atlantic north of lLong Island, New York. The majority of specimens
have been cellected In the mid-Arlancie Bight and off the eastarn coast of
Florida and whether this distribution reflects the geographic center of
occurrence for this specles or the relative trawling activity at appropriate
depths within these locales can not be estimated.

Although this species ranges into the eastern Gulf of Mexico along the
southern tip of Flarida, 1t Is doubtful that 1t {5 a regular component of
the lchthyofauna of the Gulf of Mexico er Caribbean Sea, Mo specimens have
been taken Iln the central or western Gulf areas along the Louizfana or Texas
continental shelf. Of the eight specimens recorded from locations west or
south of Flarida, two (USNM 15B8310; UMML 16314} have been taken on the
southwestern Flerida shelf jusc Iinside the Gulf region, five (FHNH 8BB19;
UMML UNCAT G-893 and G-8%98) have been collected on the centinental shelf off
Yucatan and three other specimens (UMML UNCAT OR 4834) wWwere tzken in a
single collection off Nicaragua. A single specimen (MCZ 2796H) was
collected off Dominiea. 1t {s possible that this specles is replaced in the
Gulf of Mexico and Caribbean Sea by either 5. plger or 5. marginarus, twa
common, similarly-sized species that have heen collected in relatively large
numbers Iin the Gulf of Mexice and Caribbean Ses and which oceupy similar

depths as those inhabited by undescribed species C.

Bathymetiic Distributiop

Undescribed specles £ occurs primarily in moderate depths of the outer
centinental shelf reglon. Its bathymetric center of abundance eoceurs

between 201-376 meters. COver 96% (Bl of 84) of the specimens were collected
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at these depths. Only one specimen was collected deeper {(at 668 m), while
slx others were collected at shallower depths (117-200 m). The shallowest
recorded depth of capture is for a single specimen collected off the coast

of Virginia at 11} meters.

e tu o

symphuyus undescribed species C is a medlum-sized tonguefish. The
largest flsh measured, a female, was 127 mm 5L. The largest male was only
slightly smaller (112 mm 5L}, Mest specimens examined ranped in size
becween $5-95 mm 5L, There were 22 females (54 .5-127 mm SL} and 27 males
£(51.8-112 mm 5L) asmong the 49 specimens for which sex was determined,

Based on the reproductive srages of females, sexual marurity occurs at
a relatively large slze in this species. Of the 22 females, 16 ranging in
slze from 80.9-127 mm SL were mature with elongate, gravid ovarles. The
four smallest of these measured 80.9%, 83.9, 83.9 and 87 .4 mm 5L. B5ix
females (54.5-66.1 mm SL) had ovarles which were just undergoing posterier

elongatcion,

ECGLQEI

4s for most other deep-sea tonguefishes little else is known concerning

the ecolegy of this species.
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Material Examined

Heagsured and coupnted 36 Specimens, 1B Lots.
NMC 82-0332; (95.5); 43°26'N 60°29'w: 1B3M: 20 X1 78. UMML 13917; (66.8);

24°32.29'N 80°54-53'W; 192M: 21 W1 63 UMML 15642; 5(55.0-89.5); 24%0-42'n
280%23-20'W; 25BM; 23 VI 61, UMML UNCAT GERDA B98: 3(95.2-127); 21%a4’'n
86°19'W; 352M; 10 IX 67. USNM 158310; (80.6): 24°20'N 83920'w; 348M; 13 IV
54, VIMS 1905: (51.8); 40%00'N 69°11'W; 231M; 25 X 70. VIMS 3070; 2(68.4-
97.13; 36°35'N 74%a2°w; 317M; 08 VI 73. VIMS 3073; (105.6); 37°00.7'N
76936 W, 292M; 12 VI 73. VIMS 5564; 2(62.8-77.1); 37°0L'N 74%37'w; 12 vI
73, VIMS S5572; 6(59.7-112); 36°39'N 7440 6*W; 275M; 17 IX 75. VIMS 5574;
(70.03; 37%04'N 74%36'W; 238M: 30 I 76. VIMS 5581; ¢59.8); 37%4'n 74%38°w,
252M; 12 VI 73. VIMS UNCAT ALB IV 73-8 ST 44; 3(65.1-83.9); 36°08'N
7643 W; 3204; 11 X 73, VIMS UNCAT ALB [V B3-8 5T 166; 2(66.1-101); 39%04°N
72%4W; 186M; 28 IX 83. VIMS UNCAT ALBIV B4-2 ST 21, (62.6); 34°46'N
75927'W; 352M, 04 III B4, VIMS UNCAT DEL 76-5; (74.6); 08 III 76. VIMS
UNCAT GI 74-04 ST 91; 3{63.4-94.4); 36°4a'N 74°38'W; 376M; 20 XI 74. VIMS

UNCAT GI 76-01 ST 63; (106); 37%0+N ?hn3?'ﬂ; J40M; 3G I 76.

Counted &2 Specimens, 23 Lots.

AMNH 40834; (80.9); 39%13+n 72%26w: 297M; 26 IX 74. FMNH 88819; 1; 23°51'N
B?“&g'w; 1834; 0% XII K3, MCZ 27986B: 1:; Off Dominica; 329M. MCZ 39205,

2; 26%°08°N 79%02'W; 2B4M; 03 IT 3B. SHML DEL 75-15 ST76-3-6; (83.9);
38%50°'N 72°55'W; 264M; 20 V 75. UMML 16314; 1; 26%17'N 82°15'W; 373M: 28 XI
64. UMML UNCAT GERDA B893; (54.5); 21°10'N 86%21°W; 281M; 10 IX 67. UMML

UUNCAT OR4B34; 1; 14°14.2'N 30023,5'U; 274M; 05 XII 64. VIMS 1600; 3;
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38°25'N 73%24°'W; 247M; 10 VIII 69, VIMS 1601; 1; 38920°'N 73%0+w; 117M; 10
VI1I 69. VIMS 1900; 5; 40702'N 70°19'w; 222M; 24 VII 62. VIMS 1905;

3; 4000 69°11°W; 231M; 25 X 70. VIMS 3071; (77.8); 36°35'N 74%2u;
317M; 08 VI 73. WVIMS 5511; 3: 36°s44'm 78738'W; 304M; 17 IR 75. VIMS 5570;
3; 36%32'N 74%42°W; 330M; 20 IX 75. VIMS 5575; 36°37'N 74%%2'w; 316M; 09 VI
73. VIMS 5579: 2: 36%38'N 74°%51'W; 255M; OB VI 73. VIMS UNCAT; (108}:
35°57'N 74%49'W; 245M: 11 1I1 B2. VIMS UNCAT GI -04 ST 68: 6: 36 &9°N
74938'W; 269M; 16 XI 74. VIMS UNCAT GI 74-D4 ST 69; 1; 6%43'N 74%37°w;
668M: 16 XI 74. VIMS UNCAT GI 74-04 ST 79; (82.7); 36°43'N 74%38+w, 260M;
18 XI 74. VIMS UNCAT GI 76-01 ST 63; (67.8); 37°00°'N 74%37'W; 340M; 30 I

76, UF UNCAT TURSIOPS; 1; Gowt Cut, 7ml E; 201M; 2% ITI 65,

CTHER MATERIAL 6 Speclmens, 5 Lots,
ARC 8600284 1; 42%6'N §3°59'W; 264M: 23 II 82. SHML UNCAT DEL-70-21;

1; 20 VIII 70. UMML UNCAT SB2479; 1; 25°29'm 79°19'w; 366M: 09 X1 60. VIMS
3072; 1; 36%37.6°N 74%a1.2'W; 256M: 08 VI 73, VIMS 356%; 2; 36°37.5'N

76%43W: 301M; 0% VI 73,
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Symphurug nigrescens Rafinesque 1810
(Flg. 42C.}

Symphurus pigregcens
Rafinesque 1810: 52; Original descriptlen.

Jordan and Coss 18B9: 1321; synonymized Ammopleupops lacteus: in key.

Collett 1896: 103; Listed, eastern Atlantic.

Roule and Angel 1930: 113, Description of larval stapes.

Chaine 193&: 241; Description of otolith.

Fowler 1936: 523; Listed, West Africa.

Chabansud 1939: 25;: Listed, Medlterranean and sascern Atlantie, Gulf of
Gascopgne ta Angolas,

Chabanaud 1949a: AB: Counts, measurements, distribution.

Chabanaud 195%0: 624, Redescription, counts, measurements,

Ben-Tuvias 1953: 13; Listed, rare: Israel, Mediterratean.

Albuquerque 1954-5&: 1001; Listed, Porrtugal.

Dieuzlede et al. 1935; 335; Llsted, Algeria.

Bauza-Rullan 1956: 132, Description of otolith.

Tirelli 1958: 85; Descriprion of sensory papillae.

Cadenat and Marchal 1963: 1311 (in part); Listed, West Africa; specimens
from 8t. Helena are undescribed species B.

Nielsen 1963: 25 {(in part); Specimens from §t. Helena are actually
undescribed spacies B.

Toarchio 1963; 273; Conmparison with 5. ljgulatus,

Binl 1968: B3; Description, counts, ecology,
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Tortonese and Casanova Quelrole 1970: 43; Listed Lipurian Sea,
Mediterranean.

Ben-Tuvia 1971: 24; Listed, rare: Israel, Mediterranean.

Torchio: 1971: 259; Comparison with 5. pebulosus.

Bombace and Fropglia 1973: 1&0; Listed, Adrlatic, Mediterranean.

GCallotl 1973: 125; Listed, Gulf of Tarocnte, Medlterransan; %5-390 m.

Torchle 1973; &35; Synopsls of species, literature, dlscribution,

Economides and Bauchot 1976: 895, Listed, Aegean Sea.

Maul 1976: &3 (In part); Specimen from Madeira {5 undescribed specles B.

Cau 1977 393; First report Sardinlan Sea, Mediterranean.

Golovan 1978: 230; Listed, West Africa,

MacPherson 1978: Feeding ecology of specles in eastern Mediterranean.

Matallanas 1979: 140; Listed, Spanish Medliterranean.

Matallanas and Rublo 16979. 563; Listed, Catalan Sea.

Taslmenidis at al. 1979: &9; Saronlkos Gulf, Aegean Sea, 200-420 m,

Papaconstantinou and Tortonese 1980: 3138, Aegean Sea; shallow-400 m,

MacPherson 1981; 183; Trophic scolegy and resource partitlioning.

Matallanas et al, 1%8B1. 127; Listed, Spanish Mediterranean,

Merrett and Marshall 1981: 226; Listed, northwest Africa.

Cerro and Portas l9B4: 17; Listed, Spanish Mediterranesn; 300-7200 m.

Lleris et al. 1984: 1B?; Listed, Catslan Sea, Hediterranean.

Allue 1985: 79; Listed, 234 specimens Barcelona [lshing grounds, eastern
Mediterranean Sea; feeding ecelopy.

Merrett and Domanski 1965: 384; Listed, 174 specimens, northwest Africa;

279-482 m.
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Plagusia lactes
Bonaparte 1833: 27, Original description, Tyrrhenian Sea,

Costa 1B50: of; Listed, Mediterranean Sea.
Canestrini 186l; Listed, GCulf of Genova,

Canestrini 187]; Listed, Ttalian Mediterranean.
Scordia 1925; Ecology in central Mediterranean.
Scordla 1927: 789; Ecclogy in central Hediterranesn.

Scordia 192%: 348; Ecology In central Mediterranean.

Plapusia pilcta
Costa 1B62: 49; Oripginal descriptlon, Mediterranean,

Ammopleurops lacteus
Ganther 1862: 490, Medlterranean Sea.

Valllant 1886: 192; Gulf of Gascogne, Spain and Bane d'Arguin.
Boule 1919: 135; listad, eastern Atlantic.
Soljan 1948: 11; Lisred, Adriarie.

Padoa 1956: 871; Description of larval stages; Mediterranean.

Symphutvs lactea

Kyle 1913: 130; Description of larval stages with flgures; western

Mediterranean and Gulf of Taranta.

Symphurus lacteus
Chabansud 1931: 32; Listed, Mediterranean.
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Symphutus pormani {(net of Chabanaud 1%50)

Merrecr and Marshall 1981: 226; Horthwest Africa; all specimens were 5.

nlgrescens.

Misideptifications
Herman 1930: 363; Specimens form type serles of §. pormani.

Morman 1935: 34; after Horman 1930.

Bemarks

There have been several specific and peneric names applied to this
species,. Moat eof rhe nomenclatorial rearrangements were a direct result of
the I[nadequate orlginal descriprtion and lack of type materlal for Symphurus
nlgrescens Rafinesgue. In the original description, Raflnesque (1810: 523
clearly Indicated that the specimen forming the basis of his new specles was
a tonguefish characterized by a having united caudal, dorsal and amal fins.
Beyond this brief description, little else In the way of diagnoztic
information was provided. Rafinesque failed to provide any counts or
measurementcs and additionally, he described the specimen as having a single
lateral line,

The original deseription of §. niprescens was either overlooked by
subsequent authors or because of the reference to a lateral line was
discounced as representing a species of symphurine tonguefish. During the
mid 1800's, two additional nominal species of tongueflsh were described from

Mediterranean waters near Italy. These were Plagusia lactea Bonaparte 1831
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and Plagusia plcta Costa 1862, Apparently Bonaparte was unaware of the
parlier descripticon of 8. nlgrescens by Rafinesque when he described this
nominal speclies. HIs name historlcally has had considerable application but
since Jordan and Goss (1889) and continued into the present study his
specles Is considered a Junlor synonym of 8. pigrescens. The history and
status of Plapusja picta Costa is discussed below,

Gﬁnther {1862) wha apparently was unaware of the earlier description of
Symphurys by Rafinesque reassigned Plagusia lactea Bonaparte into his new
menatyplc genus Ammopleurops. Ganther distinguished Ammpoplevrops from
other tonguefish genera {Aphoristia Kaup, Plagusia Cuvier and Cypoglossus

Hamilton-Buchanan, a cynoglossine genus) by the following combination of
characters: sinistral wirh ecenfluent vertical fins; ctencid scales; no
pecteral fins; short snout not produced inte A hock; mouth unsymmetrical
ratheyr nartow; and minute teeth on jaws of boch sides of head. He listed
the distribution of thls pgenus as the Mediterranean. Ammopleurops differed
from the other symphurine genus aphoristia haslcally In two characters;
Aphoriscis had no lateral 1ines and had minute ceeth only on the eyed side
Jaws. Also, Aphoristia was distribuced only on the Atlantic Coast of
America. The only major diszcinerien batween Aphoristis and ocpleurops wWas
the supposed presence of a lateral line In Ammopleurgps and its absence in
Aphoristia.

It was Jordan and Goss (1889) who recognized that the single lateral
line raferred to by both Rafinesque for Symphurpus and Gunther for
Ammopleurops was not an actual lateral line bur rather a median depression

in the body where the junctlien of the myomeres occurs. Since the major
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distinction between Symphurus, Aphoristia and Ammopleurops was the presence

or absence of a lararal 1ine, and lareral 1ines were shown toc be absent In
all three nominal genera, the three were placed into synonymy by Jordan and
Goss {(1889) with Symphwius Rafinesque as the seniocr synonym.

In this same work, Jordan and Gess (1889) considered Symphurus
(=Plagusial pictus (Costa 1B62) as a junlor synonym of 5. plgrescens
differing from this specles only in color pattern.

Subsequent authors did not follow Jordan and Goss's useage of 5.
plgrescens for the 1? caudal-rayed eastern Atlantlc Symphurus. Kyle {1%13)
described the larvae of this specles and Iin reviewing the nomenclature of
the specles expressed doubt regarding the validity of §. pigresceps
Rafinesque. Instead, he recommendesd that the species (Symphurus «Plapusia
lactea) described by Bonaparte and accompanled by a more complets
description should be used instead of §. plprescens Rafinesque.

Other authors have followed Kyle's tecommendation. For exanple,
Scordla {1925, 1927, 1929) used the name Plagusjg lactea In his papers on
the ecology ef this species in the central Mediterranean. Usesge of
Bonaparte's name (emended to lacteus to agree In gender with & masculine
genus) was employed by several other authors ususlly in combinatien with
G:nther's genus Ammopleureps {Valllant 18B8: Roule 1919; Solian 1948; Padoa
1956} .

Conslstent useage of the name 5. piprescens for this specles bepgan in
the 1930"s and has prevalled In most of rhe {mpartant taxoncmic {(Chabanaud
1950) and ecological literature (see synonymy) and is considered the oldest

available name for thils specles in the present study.
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Scudy Material: 158 Specimens, 40.3-117 mm SL, 156 x-rayed, 32 measured.

Dlagnosis
Symphurug pigrescens Is a medium-sized {(to 117 mm SL}, relatively

deapwater bonguefish with a 1-31-2 ID pattern, 12 caudal rays and a black
peritoneum. It 15 the only specles of eastern Atlantic Symphurus with a 1-
1.2 ID partern and a hlack perltoneum. It is structurally most similar to
other deepwater members of the 1-3-2 specles group Inecluding 5. pusillus, 5.

plger. 5. pellcapus, §. gorgonae, §. ginshurgi and undescribed species C.

It alse overlaps in counts and is similar to three shallow-water dwarf
species possesslng a 1-3-2 ID pattern, It overlaps partially meristlics of
5. normanl and has been confused with this specles In the literature.
Symphurus pigyescens iz morphologically slmllar to and overlaps
completely the meristics of the western Atlantie 8. pusil]llus. It can,
however, be distinguished from this species by differences in caudal fin
lengths, plgmentation differences, relative body slze and size at sexual
maturfity. The caudal fin of §. plgrescens is distinctly shorter than that
of 5. pusf{llus (7.6-12.2 wvs, 11.5-15.4% SL Iin S, pusillus}. With respect to
pigmentation, 5. plgrescens usually is dark brown in coler with a variable
rumber {(as many as 5-7} of dark brown crosshands and the dorsal and anal
fins are highly plgmented with either alternating series of obleng hlotches
throughout the length of rhe fins, or alternating fin rays are streaked over
half of their length with dark pigment. In S. pusillus, the body is
vellowlsh with several dark crosebands {usuelly only 23-4 clearly evident)

and the dersal and anal fins although the fins have plgment along their
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basal margins, they lack any other cbvious pattern such as blotches or
streaking along the fin rays, It could be that 5, nigyescens has modally
higher countsa rthan §. pusilivs but thiz {s not known for certain because
data for 5. pusillus are limited by small sample slze. Meristics for the
twe specles are (those for §. nlgrescens listed flrst),; vertebrae 47-51,
usually 48-50 vs. 47-49, usually 48-49; dorsal rays 82-92, usually B%-9] vs,
831-88; and anal rays 69-7%, usually 72-77 wvs. 71-75. Symphurus nigrescens
attalns adult silzes of approximately 117 mm 3L and matures around 70 mm 5I1..
In contrasc, 5. pusillug is a dwarf specles, reaching maximum size of only
65 mm 5L and macturing art sizes as small as 45 mm SL.

Symphutus plgrescens overlaps ranges of merlstics for the western
Atlantic 3. plger but is easily discinguished from chis specles by scale
counts, Symphutus plgrescens has smaller scales (72-91 rows along the body

va, 62-75 rows in 5. plger}. Symphurus nigrescens bas 4 hypurals in the
caudal skeleton (5 In 5. piger) Additionally, the two species also have
distinct body shapes (5. piger has a much deeper body and wider head,
compare Flgs. 42B and 42C} .,

Although 5. nigrescens overlaps meristics of the amphi-American speecies
palr comptised of the western Atlantie 3. pelicapus and the eastern Pacific
5. gorgopae, there are considerable differences between these species. The
most apparent difference 1ls the blind side pigmentacion (whitlsh or cream-
colored In J. pigresceng vs. a pepper-dot pattern of black melanophores in
the other species). Symphurus pigrescens also has higher counts than §.
pelicapus, especlally in the numbar of vaertebrae (47-51, usually 48-50 vs,
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44-46 1n §. pellcapus). Symphurus plgrescens is also & much larger fish
{maximum size 117 mm va. 70 mm SL in the cther specles).

Merlstlcs of 5. plgrescens and the westetrn South Atlantic 5. gingsburgi
and the wesatern North Atlantie undescribed specles € overlap partially, but
they are higher in 5. ginsburgl and undescribed C (vertebrae 50-532, usually
51-52; dorsal rays B7-94, uvsually 20-94; and anal rays 75-81).

Symphurus pigrescens also overlaps meristles of three dwarf Symphurus,
5. rhytlsma from the Caribbean Atlantic, and two undescribed eastern
Atlantic specles (A and B). It differs from these shallow-water species
principally in peritoneum color (black vs. unplgmented), larger scales (72-
91 vs. 97-110) and much larger size {117 mm ws. 45-60 mm SL). It differs
further from §. rhytisma in Iits modally preater number of vertabrae {47-51,
vs, 46-48, usually 47 In 5. rhytisma).

Historically, there has been some confusion between 3. nplgrescens and
the troplcal eastern Atlantle 5. poerpanl but the differences betwesn these
speclies are quite distinctive, Symphurus normanl differs from 8. pigrescens
in ID pactern {1-3-3 ws., 1-2-2}, a much smaller eve {7-9 wvs. 12-15% HL),
smaller scales (95-105 vs. B0-90), smaller size (80 mm vs, 117 mm SL) and 5.
nermanl has numercus scales on the blind slde deorsal anrd anal fin rays
{(absent In 3. nlgrescepns). Further dlfferences between these species are
listed In the account of §. pormani.

Symphurus pigregcens overlaps almost encirely in meriscies with the
Sourh Atlantle §. grewavagge. Howevey, these specles are only superficially
gimilar. They differ in ID pattern (1-3-2 vs, 1-3-3}, caudal ray count (12

va. 10} and 5. tiewavagsae {s a larger specfes (139 vs. 117 mm 5L}.
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Description

Symphurws plgrescens 1s a medium-sized tonguefish attalning maximum
slzes of approximacely 117 mm SL, The usual 1D pattern 1ls L-3-2 (Table ).

Caudal rays 12 {Table 10). Dorsal rays B2-92, usvally 85-51 (Table 11)}.
Anal rays 69-79, usually 72-77 (Table 12}). Vertebrae 47-51, usually 4B-50
(Table 13). Hypurals 4. Longicudinal scale rows 72-%1 (Table 14), Lateral
scale rows 30-47 {Table 13), Scale rows on head posterier to lower orbit
l6-22, ususlly 17-20 (Tsble 16). Propottlcnal messurements appear in Tables
35-26.

Body moderately deep (22.8-30.5% 5L); maximum depth in anterior third
of body. Body with moderate posterior taper. Head only moderately wide
(21.8-25. 7% SL); with relatively short, somewhat polnted snour (16.9-23 8%
HL}. Snout zovered with small ctenold scales. Dermal papillae well
developed on blind side snout, chin and dorsal region of head at base of
dersal fin; in some speclmens, dermal paplllae extend onto ocular side of
snout. Posterlor extansion of maxilla reaches to front margin of pupil or
front margin of lower eye. Eyes moderate to relatively large (9,1-15.3%
HL): usually equal in poaltfon, although cccasionally upper eye slightly in
advance of lower eye. Eyes without heavy covering of scales; with 1-3
scales In narrow Interorbital space. Pupillary operculum absent. Dorsal
fin orlgin ususlly at & vertical equal to middle or front margin of upper
eye. MNo scales present on blind slde dorsal and anal fins. Body scales

large, strongly ctencld.



Table 315,

Length, except Standard Length (in mm), for Symphurus nigrescens.

c te
5L
BD
PDL
PAL
DBL
ABL
PL
Pa
CFL
HL
Hw
FOL
SHL
uJL
ED
cD
VHL

LHL

Summary of merphometrics expressed in thousandths of Standard

28
28
28
28
28
2B
23
28
19
27
27
27
28
23
28
24
28

28

RANGE
46.2-117 .2
258-305
4266
197-284
891-976
Fl16-797
46 -78
31-91
Fh-122
197-240
218-257
128-157
14-53
37-50
19-37
11-59
121-172

BB-142

HEAN
86.2

280.9
541
230.8
G469
7487
65.5
65.5
104 .8
217.9
2394
143.5
43.2
44 4
26.0
44,6
142 .8

1131

SD

15,

14,

20,

14,

21.

12,

10.

12.

12.

14,

78

4

.28

53
58

95

94

856

a8

A5

23

.72
.98
.76
.74

78

56

36

200
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(except HW/HL) for Symphurus nigrescens.

Qhﬂ; acter
HW /HL

POL
S5NL
UJL
ED
cp
OPLL
OPUL
UHL

LHL
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Summary of morphometrics expressed in thoussandths of Head Length

27
27
27
27
23
24
24
27

27

BANGE
1.01-1.24

604-740
169-238
177-232

91-153
142-267
209-332
124354
566-791

403 -646

HEAN

1.
659
199,
205.
119.
206.
280.
252.
657 .

523,

1

2

28 53
ld. 86
15.93
11,38
30,17
12 .52
54 . 60
54 OB

6l 18
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Teeth well-developed on blind side jaws. Lower jaw on ocular side with
a row of reeth; upper Jaw on occular side usually with a row of teeth
covering anterior three-fourths of premaxilla or cccasionally entire

premaxilla bears teeth.

P tatio

Eved surface variably darkly plgmentced not usually banded. The
majority of specimens of uniform color with {rregular blotches of darker
plgnentation. Only a few of the specimens examined had 4-6 dark brown,
sharply contrasting crosshands. Crossbands, when present, not centinued
onto dorsal and anal fins. Outer operculum not pigmented other rhan general
background celor. Ioner operculum not usually pigmented, occasionally
specimens with lipght speckling of melanophores on the eyed-side inner lining
of the operculum, Ocular side upper and lower lips usually speckled with
plgment but only small number of individuals with definite moustache. Blind
side usually unplgmented but some individuals with dark pigment bleotch in
caudal region. Perironeum hlack.

In specimens that have lost all thelr scales, the body is mostly faded
or light brown. The only visible pigmentation is a V¥-shaped pattern of
melanophores on the forward part of the snout dorsal to the upper eye and an
addiclonal series of dark black, dermal plgmenc spots along the bases of the
dorsal fin ravs.

Dorsal and anal fins with well-developed plgmencation in the form of an
alternating series of small blotches (2-53 fin rays wide} and unpigmented

areas or with dorsal and anal fin rays Individually srreaked with dark brown
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plgment. In some speclmens, the basal third of the dorsal and anal fins and
intervening membrane are pilgmented dark brown and the discal twe-chirds of
the fins are colorless. Caudal fin wsually not heavily plgmented except forv
the proximal portion covered with scales. Just anterior to the caudal fin
base in some specimens there is a concentration of pigmenc which forms a

diffuse, roughly clrcular spot of variakle intensity.

Geographic Distribution (Fig. 16)

Symphurus plgrescens is the most common and wldespread species of
eastern Atlantic Symphurus. This species Inhabits moderate depths on the

continental shelf in the Mediterranean Sea and eastern Atlantic at least as
far south as Angola (2UDS) (Chabanaud 1%50; Nielsen 1983, In the
Medirerranean it has been collected at numerous locations ranging from
eastern reglona of the Adriatie (Soljan 1948; Bombace and Froglia 1973) and
hegean Sea (Economldes and Bauchot 1976) including the Thermaikos Gulf
{Papaconstantinou and Tertonese 198() and Saronikos Gulf (Tsimenidis and
Papaconatantinou 1979) to areas in the southeastern Medlterranean off the
coast of Tsrael {Ben-Tuvia 1971). It has been frequently collected from
many locations in the Central Mediterrvanean (Kyle 1%13, Scordia 1927; 1929;
Padoa 1956} including the Ligurlian Sea {Tortonese and Casanova Queirola
1970%, Gulf of Tarante {CGalletl 1971), Sardinian Sea (Cau 1977}, and off the
coast of Algerla (Chabanaud 1990; Dleuziede &t al. 19%%). In the western
Mediterranean this species almost universally appears om every checklist of
deep-gsea fishes. Some of the studies reporting this species frem the

westetn Mediterranean {(mostly off the Spanish coast} include Vaillant
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(1888%: MacPherson (1978; 1981), Matallanas (1979), Matallanas and Rubic
f1%479), Matallanas et al. (1981}, Cerro and Portas (1984) and Allue {(1985).

In the open Atlantic, 8 nigrescens ranges as far neorth as the Bay of
Gascogne (Valllant 1888) and the coast of Portugal (Albuquerque 1954-56),
Many specimens have been taken in studies of deep-sea communities off the
notth African coast {Blache 1962; Maurin 1962: 1968; Merrstt and Marshall
1981, Merrett and Domanski 1985). It has also been taken at the szores
{Collett 1896; Kyle 19173, Chabanaud 1950} and at the seamounts (Maul 18376
in the cpen Eastern Atlantic. Along the coast of Afrieca, 1t was collected
by Cadenat and Marchal (1963) and Nlelsen (1963) and listed by Fowler

(1936).

Bathymetric Distribution
Symphurws pigrescens typically occurs at mederate depths on the open
shelf (Table 3B). Although the vertical range over which thls specles has
been collected 1s extensive (47-1000 m), the center of abundance, baszed on
the frequency of capture and the numbers of individuals taken, occurs
between 90-350 mecers. Depth of capture was summarized for 114 specimens
examinad Iin the present study. The majority {(108/114, 95%) of these were
collected between 90-336 meters, The shallowest depth for specimens in the
present study was 47 m where & single specimen was collected. The deepest
collecrions were captures of single individuals at the following depths:
500, 550 and 615% meters, respectively. Most of the studies listed above

have collected speclmens between 100-400 meters.
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Table 37. Summary of bathymetric distributicns for Symphurus nlgrescens

exanined in the present study,

Depth (m} 47-50 51-100 101-150 201-300 301-400 401-5300 501-800 515
Fraquency 1 4Q Kl 34 13 1 1 1

Size and Sexual Haturation
Svmphurus nigrescens is a medium-slzed tonpuefieh. The largest

specimen, a female, measured 117 mm 5L, and waa only slipghtly larger than
the largest male (105 mm SL}. Most individuals in the =study ranged hetween
60-%5 mm 51, These sizes are slightly larger than thosze reported by
Chabanaud (maxlmum slze observed for females and males were 89 and B0 mmSL.
respectively),

Among the 145 fish for which sex could be determined, 63 were males {size
range 42,3-105 mm SL) and 82 were females (slze range 40.3-112 mm SL).
Based on the reproductive stage of femsles, sexual maturity is achieved at a
relatively small size in this secies. Of the B2 females, 74, ranglng {n
size from 46.2-112 mm 5L were mature. Most mature females were larger than
60 mm SL, however, and ranged In size from 75-100 mm SL. There were only
four mature females smaller than &0 me SL., These measured 46.2, 54.2, 55.8
and 59.6 mm SL. In the 40.3 mm SL female, the avaries had just started
their posterior elongation., 1In all other lmmature females the ovaries had

already {nitiated elongacion.
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ECQLGEI

Conslderable ecological Information 1s available concerning this
species. Most of the Impertant references dealing with the ecology of this
speclies were listed {in the synonymy sectlon and the reader 1s referred ro

that section for papers on the ecolopical requirementcs of §. piprescens.

aterja €
Measured and Counted 32 Specimens, 10 Lots.

Eastern Medjteyrapean
MNHN 1975-412; 2(71.3-93.7); Greece, off Thassos, Ho Depth; 26 LI 74, VIMS

UNCAT; 11{81.7-114); Thetmalkos Gulf, Greece; Apr.-June, 1976,

Central Medicerranean
MNHN 59-608; 4(70.8-79.8): Bou Haraum, Algerla; No Depth. MNHN 58-157:

2(67.9-82.4); Tunisia; Ne Depth. MSNG 41B90; 5(61.5-88.5); East Ligurian
Sea, Mediterranean; 325M. MSNG A7614; (86.1); East Ligurian Sea,

Medliterranean; 615M.

Western Mediterraneapn
MNHN 59-183; 3(106-117); Banyuls-Frontier, France; No Depth.

Eastetn Atlantic
EMNH 1B90.6.16:46; (72.8), Eastern Atlancic. 105 7810 2¢60.5-101);

18°05.2°N 16%32'W; 30M; 27 11 72.
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Central Eastern Atlantle
ZMUC 86219; {46.2); 07°19's 12%40°E; 47M.

ad anea
IRSNE 23724-165376; 1; G of Cagliari, Sardinia; 550M; 28 TII 7. MCZ 26397;
1; Bay of Naples, Italy; No Depth. USHM 10092; 2; Medlterranean; HNo Depth.
USNM 48292; 2; Bay of Naples, Italy; No Depth; April, 18%7. USNM 49333, 1;

Bay of Naples, Italy, Neo Depth.

WESTERN MEDITERRANEAN
MATALLANAS: (112): Catalan Sea, Spaln; S00M; 30 XI 84. MATALLLANAS; 4(57.2-

69.7}; Catalan Sea, Spaln; 10CH; 14 IX 1974, VIMS UNGCAT: 32{59.6-94.7),

Mediterranean, Spain; 20M, 11 IV 84,

Eastern Atlantic
ISH 194177; la(46.5-79.9): 21°30°'N 17°08'W; June 1968. 105 7810; 7 of

a(48.4-97.0); 18°05.2°0 16%32+W; 307M; 27 II 72. 10S 8020; 28(46.2-105);
20%5 1w 17°39.3°w: 279M; 27 VII 72. MCZ S8645; 18(51.4-B0.6); 21%43°N
17274, 236M; 24 V 74. MCZ 58646; (4D.3); 21°08'N 17931'W; 149M; 22 V 74,
MCZ 5B647; (R3.A); 21°08'W 17931'W; 97M: 22 ¥ 74. MCZ S864B: (89.6);
212178 17%37'W; 400M; 23 V 74. MCZ 58649; (42.3); 21°00°'n 17%22'w; 6am; 22
V 74. MCZ 5B650; 2¢42.3-43.8); 21%08'N 17931°'W; 149M; 22 V 74. MNHN 1967-

539; (75.0); 10%9'N 17°00'W; 100M; 04 XII 63.
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Central Eastein Atlantic

IRSNB 16808-14787; (68.9); 06°29's 11035’E; 2304; 07 VIII 48. UF 33890;

(84.3); p2%00's UEDEE'E; 100M; 4 IX 63, UMML UNCAT; 5(86.9-92.5); 02°311°5

089S1'E: 300M; 30 1IX 62,

Other Material

MNHN 59-6056; 1; Bay of MHaples.

Fipure l6. Gecgraphlc distribution of Symphurus pigrescens and §. pusillus.



» pusillus
. nigrescens

Atlantic 1-3-2 Species.
{Black Peritoneum}
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Symphurus pusillus {Goode and Baan 1B8&5)
{Flg. 43B)

Northern Tonguefish

Aphorlstia pugilla
Goode and Bean 1885a: 390; Original descriptien; Long lsland, NY.

Goode and Bean 1B%95: 461; Based on preceding specimens; Description and

flgure (Fig. 379).

Symphurus pusillug

Jordan and Goss 1889: 323; Supgpest synonymy with §. plapiusa,

Jordan and Evermann 18%8: 2710, Description, counts {after Goode and Bean) .
Chabanaud 193%: 26; Listed, western Atlancic, Gulf Stream.

Ginsburg 1951:197. Description and comparison of original type series.

dent cat
Baughman 19530: 138; Mear Corpus Christl, Texas; (specimen actually 5.

plaglusal.
Longley and Hildebrand 1941: 50; Listed, Tortugas, Forida: {(specimen

actually 8. piger}.

Kyle 1913: 145; Symmetrlcal larval Form with flgure; Incorrect

ldentcification, more probably 5. ommaspilus, 5. minor or §. parvus.

Haterlal Exsmined: 20 specimens, 28.5-62.7 mm SL, 20 x-rayed, 1B measured.
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Diagnosis

The comblinaticn of a 1-3-2 ID pattern, 12 caudal rays, 47-49 wvertebrae,
four hypurals in the caudal skeleton, B3-BB dorsal rays, 71-75 anal rays,
black peritoneum and diminutive size distinguishes this specles from all
other members of the genus. In meriscle features, 5. pusillus closely
resembles the western Atlantlc 5. plgey and the eastern Atlantic §.

es s. It is more distantly relaced to the western Atlantic §.
pelicapus and 5. rhycisma.

Symphurus pusjllus overlaps almost completely the meristics for 3.
plger. However, It differs in the number of hypurals (4 {n 5. pusillus vs,
5 in 3. plger), In scale size {5. pus]lllus has smaller scales ranging
between 77-87 scale rows while in §. piger, the scales are much larger
ranglng between $2-74 scale rows) and the two specles differ in relative
body sizes. Symphurus pusjllus is a diminutive specles attaloning maximum
lengths of only about 65 mm SL, whereas, 5. piger 1s much larger reaching
lengths of approximately 130 mmSL.

Symphurus pusillug comprises an amphi-Atlantic species pair with 5.
nlgtescens. There are no differences in merlstics between 5. pusi]lus and
the Eastern Atlantiec 5. plgrescens. However, the two species differ
in the relative length of the caudal fin, pigmentation differences and
relative body size and size at sexual maturicy. In 5. pusillus the caudal
fin is longer (11.5-15. 4% SL ws. 7.6-12.2% SL in 5. pnigrescens). Wich
respect to plgmentatlion, §. pusiilus has dorszal and ansl fins with pilgment
along the basal margins of the fin rays but there are ne blotches or streaks

of pigment in the distal half of the fins. In contrast, in 5. nigrescens,
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the dorsal and anal fins are quite colorful and are usually plgmented with a
series of alternating blotches and unpigmented areas throughout thelr

lengths or the fin rays are streaked with dark pigment throughout the doreal

and anal fins. Symphuyus pusjllus reaches maxlmum sizes of 65 me SL and
matures at sizes as small as 45 mm 5L. Sypphurus nlgrescens is much larger
(maximum slzes to 117 mm SL, sexual maturicy at sizes of 70 mm SL).

Although dorsal ray counts for 8. pusjillus partlally overlap counts
ocbserved for §. pelicapus, the two specles differ in oumber of wvertebrae
(4B-49 va, 44-46), anal ray count {(71-7% vs. 64-69) and blind side
pigmentation {unpigmenced vs, spotted in 5. pelicanus). Symphurus pugillus
is readily separated from . rhytisma by peritoneum celor (hlack wvs.
unpigmenced).

Symphurus pusillus is similar in celoration and co-cccurs throughout
ics range (but is not ayntople with respect to depth of occurrence) with
undescribed specles C. It differs from this species in its generally lower
meyistics (vertehrae 47-49 v, 50-52; dorsal rays B3-88 vs. B9-95, and anal
rays 71-75 va. 76-84), and much smaller body size (species C attains lengths

of 127 mm SL).

Description
Symphurus pusjllus is a diminutive specles attalning maximum adult
lengths of only about 65 mm SL. ID pattern 1-3-2 (Table 2}, Caudal rays 17

(Table 10). Dorsal rays B}-BB (Table 11). Anal rays 71-75 (Table 12}.
Vertebrae 47-49, usually 4B8-4% (Table 13). Hypurals 4. Mosc specimens were

missing scales completely and scale pockets had often been damaged during
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capture. Therefore, scale counts, with the exceptlon of head scale rows,
are only approximate for this specles. Longitudinal scale rows 77-87 (Table
143. Scale rows om head posterior to lower orxblt 17-19 {Table 13). Lateral
scale rows 33-34 {ceuntable on only twe of 19 specimens). Froportional
measurements are llsted in Tables 38-39.

Body mederately deep (25.7-31.7% 5L): with relatively narrow head
f21.3-260.2% SLY. Snour covered with small ctenold scales. Posterior
extension of maxilla reaches to about mid-point of upper eye or extends to
front margin of pupll of upper eye. Eyes large 10.9-15.6% HL; usually equal
in posgition. Eyes partlally covered with numetous small scales, Scales
form a small wedge in anterior reglon of eye, partially covering anterior
margln of both eyes; 1-3 small scales In narrow intercrbical region.
Puplllary operculum absent. Deorsal fin origin usually at a vertical equal
to the mid-point or front margin of upper eye. No scales on dorsal and anal
fins.

Dencition wall-developed on blind s{de jaws. Teeth on eyed-gide lower
Jaw In single row over full length of dentary. Teeth usually present only
on anterior three-fourths of eyed-side premaxilla; oveccaslionally excending

over full length,



Table 38.

Length, except SL {in mm), for gymphurus pusijlus.

Character

5L
BD
PDL
PAL
DRL
ARL
PL
PA
CFL
L
HW
POL
SNL
UIL
ED
D
UHL
LHL

Summary of morphometrics expressed In thousandths of Standard

17
17
17
17
17
17
11
17
11
17
17
17
17
L7
17
17
17

17

RANGE
35.2-67.7
257-3117
47 -B6
212-278
914-953
707-778
55-79
44 -93
115-154
206-254
213-262
128-158
34-58
40-60
24-316
17-57
110-171

17-144

HEAN
49,7

280 .0
58.6
240.1
941 .4
741.8
70.2
5.9
129 .4
221.3
232 .6
143 .4
449
49 .4
29,2
47.1
144 .6

104 .8

15,
10,
le.
10.

19,

14,
11.
13.

15,

17.

17.

.03

12
36
90
56

29

.68

36
10

71

.89
.08
.92
.63
.88

29

11

213



Table 39,

214

Summary of morphometriecs expressed in thousandths of Head Lenpth

(except HW/HL} for Symphurus pusillus.

Characcer
HW/HL

POL
SHL
UL
ED
cD
aPLL
OPUL
UHL

LHL

17
17
17
17
17
17
17
17
17

17

BANGE
0.98-1.19
£04-696
156-238
189-244
109-136
168-273
234-375
153- 2568
471-787

163-5%4

648,
202,
222,
131,
212,
275,
201.
635,

472,

25,
22,

14,

15
1

36.
35,
BS.

&4

.05

24
3
11

.01

55

68
65
il
15
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Elgmentation

Mosc specimens examined were faded with little evidence of any
plgmentation pattern. Ginsburg (1351) described the coloration of the three
syncypes as follews. "The three speclmens examined mostly faded, rather
light brownish, with traces of cross bands Iin two specimens, fins
yellowish.™ The following color description is based primarily on the three
most recently collected specimens, but is aupmented whenever possible with
observations from other specimens.

Eved surface vellowish, with 2-6 light brown crossbands, usually only
1-4 elearly evident. The most anterior band occurs across opercular
opening; the second crosses along the posterior margin of the body cavirty.
The third band {s located at the body midpolnt, while the fourth, fifth and
sixth bands cross the caudal reglen of the body. Head reglon dorsal and
anteriad to eyes with melancpheres arranged in obvious V-sgshaped mark
extending from the body margin to about the level of the upper eye.
Cperculum with no aobvious pigmentation other than general hody coler. Inmer
lining of operculum and isthmus unpigmented. HNo well-developed moustache con
eyed-side upper lip,; plgment when present on lips restricted te light
spotting. One specimen {VIMS 5571} with a slight moustache on both ecular-
side lips. Blind side unplgmented, except ln speclmens that have completely
lost thelr scales and are faded. These specimens have a series of dark
biack internal melanophores evident along anterlor two-thirds of body
mldlifne {noticeable on both sides). Perlteneum black, visible threough

abdowinsl walls on bath sides of body., Blind side off-white.
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Dorsal and anal fins with plgment along basal portlons of rays but
usually with no sther obvicus pattern of pigmentation. Specimens with well-
developed crosshands usually have small blotchas of pigment in the dorsal
and ansl fins corrvesponding to regions of body crosshands. There is a small
darkly pigmented area at the base of the caudal fin Iin feour specimens {UF
29778, USAL 4822, VIMS 5573).

In specimens completely missing scales, there is a series of dark
me lanophores located deep withln the dermis along the dorzal surface of the

body at the bases of the filrst 10-20 dorsal rays.

Geographic Piscyibution (Fig. 16},
Symphurus pusjllug occurs in the western North Atlantic along the

eastern contlnental shelf of the United States from off Long Island {n the
north (40°N) as far south as DeSoto Canyon ragicn In tha eastern Gulf of
Mexice (29°N; B77W). This specles has not been collected with any frequency
and most collections have been of single Individuals undoubtedly due to the
small size and great depths inhabited by this species. Most specimens have
baett collected from Long Island to Virginia. Baughman {1950: 138) recorded
this specles from the western Gulf of Mexlco near Corpus Christi, TeXas.
Howaver these two specimens (Lot number USNM 93584 and not USNM 23854 as
listed in Baughman's publication) were incorreccly identifled and are
actually 5. plagiusa.

Throughout its vange, this specles is sympatric (but not syntepic) with
undescribed specles €. Only one collection {(VIMS UNCAT, 40°N, 23] merers),

the deepest capture of 8. pusillus, contained borh species.
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& butrio
Symphyrus pusillus inhablcs moderate depths (73-231 m) on the middle
continental shelf. Depth of occurrence for 18 specimens were
summarized. Most specimens were collected at depths between 150-223 m.
Cnly one specimen oceurred shallewer than 100 m (73 m) while the deepest

ooccurrence was 731 o,

Ecology

This diminutive species iIs poorly represented In collections. The
largest speclmen examined was a male 2.7 mm 5L, The larpest female was
Just slightly smaller {(62.1 mm 8L) and was fully gravid. BRased upon the
reproductive state of females in the samples, sexual maturity occcurs at a
relatively small size. Females as small as 40,0, 54.2 and 54 5 mm 5L,
respectively, were gravid, Other females ranging from 41.6-58.4 mm SL,

although not pravid, showed signs of ovarian ripening.

Haterial Examined

sured and Coupted 18 Speclmens, 13 Lots.
USNM 2B730: Syntype (53.5); 40°07°48"N 70°13'54"W, 123M; 04 VIII 1881, USNM
28778; Syntypes 2{54.5-58.4); 40°01°'N 69956'W: 138M: 04 VIII 1881. UF/FSU
22139; (35.2); 29°17'N 87%55°W; 11 X 70. UF/FSU 32430; (50.2): 24%2430"N
B1°55'54"W; 104M. UMML 17387; ¢62.13; 24"39'N 80%47W: 134M: 23 T 65. UMML
UNCAT GERDA 1083, 2(41.6-52.1); 24°18'N 82%20'w; 167M: 26 IV 69. UNC 12180;

(40.0y; 32%89'N 77°56'W; 229M, 18 IV 57. USA 4B22; (38.5); 26°25'n 84%157u;
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32%9'y ??“56*u; 2294: 19 1V 57. USHM 1530B9; 1; Atlantic, Palm Beach, FL;
Febtuary, 1950. WVIMS 1129; 2(30.5%-62.7); 34%37'w 75%1'w; 230M; 18 IV 71.
VIMS 5571; 2(45.6-54.2); 36°37'N 76°02°W; 200M; 17 IX 75. VIMS 5573;
2¢a6 . 1-48.2%: 37%02'n 74°39'4; 183M; 01 VIII 75. VIMS UNCAT; (43.0);

40%0'% 69%11'w; 231M; 25 X 70.

Counted
AMNH 19426; 1; Atlantic, 5 Florids.
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Symphurus peliecapug Ginsburg 1951
(Fig. 424)

Longtail Tonguefish

orlstia diomedeans
Goode and Bean 1895: 480 {in part); Specimen of 3. pellcanus Included in

account of 4. diopedeans.

Symphurus pelicanus
Gimgburg 1951: 193, Oripinal description with pheteograph.

d terfal: 19 Specimens, 27.2-6%.2 mm SL. 19 x-rayed and measured.

Diagnosis

A diminucive specjes with a 1-3-2 ID pattern, 12 caudal rays, a spetted
blind gurface, black peritoneum, and the lowest meristics among Atlantice

specles with a 1-3-2 ID pattern and a black peritoneum, Among other species

with a 1-2-2 ID pattern and black peritoneum, 5. pelicanus {5 most closely
related to the Eastern Pacific 5. gorgopae. It differs from thils species

primarily In its lower counts {verctebrae 44-46 vs. 47-49; dorsal rays 7H-85
vs, B7-88; and anal rays &4-69 vs. 71-73). Among other 1-3-2 species, §,
pellcanus {s similar In meristic features to the western Atlantic 3. piger
and the eastern Atlantic 3. nipgrescens. Compared with 8. plger. S.

pelicapus has lower meristics (vertebrae 44-46 vs, 453-4%, usually 47-49;
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smaller body slze {70 vg, 140 mm 5L); one less hypural (4 ws. 5 In 3.
plgerd; and rhe two species differ in blind side coloratien. In 5.
pelicapus, the blind side is sprinkled with black pigment spote (absent in
4. piger}. There is partisl overlap in meristies of §. pelicapus and the
eastern Atlantic 8. plgrescens. However, differences between these two
specles are substantlal. Symphuyug pelicanus has a pigmencted blind side
{vs. unpigmented} and lower meristics {(vertebrae 44-46 ws. 47-51; dorsal
rays JB-BS va. B2-92; and anal rays BA-&9 va. H9-79).

This species overlaps completely In meristics, general body size, and
deprh of occurrence with §. parvus. However, it is readily distinguished

from this species in a censiderable number of characters, in particular, §.

pelicapugs has 12 caudal rays (vs. 10), black peritoneum f{vs. unpigmented),
ID pattern {(1-3-2 wvs. 1l-4-2 or 1-5-2 in §. parwvus), and S, pelicans lacks

membrane cstia and a pupillary operculum {(bath well-developed in 5. parvus).
The cwo species differ somewhat in boady shape, including body depth and
caudal fin length (5. pelicanus having the langer caudal and slenderer
body). There are #slso plgmentatieon differences between these two species,
the most obvious are the lack of spotting on the blind surface of 5. parvus
fptesent in §. pelicanus) and the absence of a caudal blotch in 5. pelicapus

{wall-developed in 5. paprwus}.

Rescription
Symphurus pelicanug is a diminurive species atcaining maximum lenpgths
of approximately 70 mm SL. ID pattern 1-3-2 (Table 9). Caudal rays 12

{Table 10). Dorsal rays 78-85, usually 78-83 (Table 11). Anal rays 64-69
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(Table 12). WVertebrae 44-46 (Table 13). Hypurals 4. Scales somewhat
deciduous, most specimens usually missing most or all scales due to trawl
damage. Scales relatively large. Longitudinal scale rows 62-70 (Table 14}
Scale rows on head posterier to lower orbit 14-17 {(Tahle 15). Lateral scale
rows 24-34 {Table 16}. Proportlonal measurements appear in Tables 40-

4l.

Body relatively narcvow 23.5-31.5% SL; greatest depth almost at mid-
peint of standard length; ecccasionally forward of mid-peint in anterior
third ef body. Head modsarately long, 21.1-25 4% of 5L, with moderately
leng, poinred snour (13 6-22 6% HL). Snout covered with small ctenoid
scales. Dermal papillae well-developed bur not dense on blind side snour,
Posterlor extenslon of waxilla reaches to wmld-point of lower eye. Eyes
relatlively large (9.3-15.8% HL). Small ctenold scales covering anterlor
margin and upper surfaces of eyes, with 1-3 small ctencid scales in narrow
Interorbital space. Pupillary cperculum absent. Predorsal length
relatively large, 17.2-32.53% HL. Dorsal fin crigin more posterior when
compared with other 1-3-2 ID pattern specles, reaching only rear margin or a
point lmmediately posterior to rear margin of upper eye. BScales absent on
dorsal and anal fins.

Teeth well-develeoped on blind side jaws. Teeth on eyed side jaws very
small. In lowetr jaw, teeth extend for nearly entire length; upper jaw teeth
usually cover enly anterior three-fourths of jaw or oceccasiconally with a

complete row of slender teeth in upper jaw.
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Table 40. Summary of propertienal measurements for Symphurus pelicapus.
Measurements, except Standard length (mm), expressed 1ln

rhousandrha of srandard length.

Character H Range Mean £p
SL 1% 27.2-6%.2 53 .4 10.62
BD 19 235-315 290 .4 19.56

PAL 19 219-267 746 .0 11.95
DBL 1% 917-945 9312.3 7.59
ABL 1% 518-812 7427 38.52
FL 17 45-78 65.6 B.&0
Pa 19 40-737 511 5.29
CFL 17 128-1485 151.4 17.03
HL 19 211-254 230.6 10,99
HW 19 J10-25% 233.7 13.146
POL 19 144-170 155.7 7.24
SNL 19 30-53 40.9 3.74
JL 19 45-62 50,7 4 85
ED 19 20-40 9.0 a.03
(1] 19 36-56 5.3 3.87
UHL 19 109- 156 134.13 15.17

LHL 16 10D-136 119.46 9. 16
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Summary cf preportional measurements for Symphuius pelicanus.
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Measurements, except Head length {mm}, expressed as thousandths

of Head length.

HL

FOL

PDOL

SHL

L

ED

oD

UHL

LHL

voL

LoL

19
18
19
19
19
19
19
19
19
19
19

6.8-15%.9
8368-1153

632-714
172-32%
1316-226
193250
93-158
167-244
G40-676
463- 597
214-2499

191-344

1014 .4

675.2
227.9
1771
219 .48
125.2
195.0
583.8
518.3
250.6

269 .6

67.
18.
B,
21,
16,

131,

21

72.
40
2.
33.

oo

a0

35

&7

10

.81

3z

1)

84

95
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Pigmentation

Eved surface usuwally uniformly light brown to yellowish without banding
and with {rrepular, very lightly shaded areas. Older specimens mostly
faded, almost immaculate with fins light yellowish. Outer operculum usually
nat plgmented other than general body color; occasicnally speclmens with a
concentration of darker pigment around opercular opening and on wventral edge
and adjacent area of eyed-side operculum. Inner lining of operculum and
i1sthmus with speckling on boath sides in some specimens; others without
Flgment. Lips on eyed-side usually speckled, but with noe well-developed
moustache., Blind slde thickly sprinkled with very small speckles covering
entire blind surface from angle of jaws to caudal regilen Iin some specimens;
in others, speckling more sparsely distributed and finer, often difficult tou
dliscern, Speckling usually heaviest In repions everlylng dorsal and anal
pterygiophores. Perltcocneum black, showlng externally on both sides of body.

Dersal, anal and ceudal fins without obvious plgment patterns. Basal
one-third of fIn rays light brown or yellewish, not different from general
body colersation. In some specimens there is a concentratlon of melanophores
at base of caudal fin, forming an irregular, poorly defined spat. In most
specimens, caudal fin clear, yellowish. In speclimens lacking scales, there
is a series of deep, dark black, dermal plgment spots along bases of

anterior 10-20 dersal rays.

Geographle wistributien (Fig. 17)
Symphurus pelicapug occurs primarily In waters of the open continental

shelf of the central and western Gulf of Mexlco and Caribbean Sea. Thus
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far, this species has not been collected in the Antilles or other ceral-reef
islands of the Caribbean. Instead, the distribution of &. pelicanus
parallels closely the contours of the coastiine from approximately the
Missiesippi Delta reglon In the norcth and east and continuing westward and
southward to Trinldad. Specimens were taken at numerous peints aleng the
coast and collectlon localities Include Texas and northern Mexice {not
Yucatan Peninsula}, Nlcaragua, Panama and Colombla. The occurrvence of cthis
specles does not colncide with live bottom areas, but rather, the known
distriburion of rthis species coincides with mud bettom habltats from the

central Gulf of Mexice to the Iinner shelf area off easrern Venezuela.

tric strib a

Symphurus pelicanus inhabits modetrate depths {24-133 m) on the ionmer
continental shelf. Eleven of 18 specimens were collected between 52-82
metetrs. Only one specimen {54 9 mm 5L taken at 24 m) occurred shallower
than 40 meters. The deepest collections were of single specimens, both
lomature, at 110 m (43.8 mm SL) and 111 m (44.8 mm SL) and three nature
specimens (64-69 mm 5L) trawled from 133 meters. Owerall, the specles
sppoars to have a fairly restricted depth range from approximately 40-140
meters.

The depth range of 5. pelicanus encompasses those of 5. parvus and 5.
diomedeanus and it is to be expected In cellectlons with either of these two
specles. Tts bathymetrle range generally does not overlap thatc of tha
deeper-dwelling 5. piger. Howevar, two lots contalned representatives of

both species. One lot (UMML 300Bl) contained two speclmens each of §. piger



226

and 5. pellcanus {(collected from 60M at GEDN}. A second lot (UMML 301813
taken at 133 meters at 11°N contained six specimens, evenly divided becween

the two specles.

e a us tu
Sypphurus pelicanus is a diminutive species attaining maximum lengths

of only about 70 mm 5. 1t is peoorly represented In collections,
undoubtedly due to 1ts small slze and depth of cccurrence. There are no
apparent slze differences between the sexes. The largest specimen examined
was a male §9%.2 mwm 5L; the largest female measured 65.4 mm 5L. Based on the
reproductive state of females, sexual maturity occurs at slzes between 52-58
mm S5L. Females of 44.1 and 51,6 mo 5L had ovarles just underpoing
elongatlon, Eight females 5%4.9 mm SL and larger had ovaries which contained
either ripe or ripening ova. Fishes under 50 mm 5L were either males or
immature females. The smallest specimens in this study {beth immature, sex
undetermingd) were taken in the same trawl collection and measured 27.2 and
42.1 mm 5L, respectiwvely.

Little else s known about the acelegy of this diminutive flacfish.

Materlal Examined 19 Specimens, 14 Lots,
USHM 135234; Holotype (50.2); 26%43'N QEDBZ'H; G6M; D4 IT 39, USHM 743131:

Paratype (60.7); 10°37'N 61%2'W; S7M; 03 1I 1884, USNM 155235; Paratype
(56.8); 26°34'W 96°32°'W; B2M; 05 II 39. USHM 113252; (54.4); 10%37'N
61°%2'4; S7M; 03 IT 1884. FMNH 45980; (62.1); 28°55'N 89°15°W; s0M: 23 X

S3.  PMNH 46372; (43.0); 19°16'N 92%14°wW, 40M;: 23 VIIL 51. FMNH 88821;
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(43.8); 28%40°n 89°%42'w; 110M; 28 TII 62. FMNH 94460; (57.3): 38°52'N
89%42'W; 64M; 28 III 62. UF 15662; (64.8); 15%46'w 88°10'w; 111M. UMML
1328; (a4.1); 29755'W 70°20°W; Surface: 25 K 56. UMML 26664; (54.9);
09°18'N B0OYG3 W 24M; 20 VII 66. UMML 300B1; 2(27.2-42.1); 08°58'n 76%31'w;
GOM; 12 VII 66. UMML 201281, 3(&5.4-65.2), 11093—0?.6'N ?&DIB.I-IQ.B'H;

1334, 31 VII 6B. TCWC 624B.2; 3(51.6-59.2); 25%09'N 9?“03'“; 52M; 18 XI 75.
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Figure 17. CGecgraphle distribution of Symphuyus pelicanus and §. piger.
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sSymphurus marginatus {(Goode and Bean 1886)
(Flg. 44A)

Aphoristia marginata
Goode and Bean 1886: 154 (in part); Oripginal deseription; Gulf of Mexico,

off Miszissippl.

Goode and Bean 18%5: 459 (in part); Description with figure (Fig. 3763

(based on preceding specimens).

Symphurus pacginacus

Joyrdan and Goss 188%: 323; After Goode and Bean.,

Jordan and Evermann 1B98: 3706: After Goode and Bean.

Chahanaud 1939: 26; Listed, American Atlantic.

Ginsburg 1951: 198, Counts, measurements, distribution, in key.

Bripht 1968: 58, Four specimens, Central Gulf of Mexico; 585-732 meters.

Symphurus dlomedlanus (neot Goode and Bean}
Longley and Hildebrand 1941: 49; Tortugas, FL.

sident cat]lo

2259

Meczalaar 1919: 134, Misidentification based on specimen of §. ommaspllus,

Study Materlal: 102 aspecimens, 26.9-146 mm 5L, 97 x-rayed, 30 measured,
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Plagnosis

The combination of a slender body, & 1-3-2 ID pattern, 12 csudal rays,
51-56 vertebrae, 9%3-104 dorsal rays, 80-89 anal rays, a dark brown caudal
blotch and black peritoneum distinguish 5. marginactus frem all other species
In the genus, In {rs slander body {t is simllar to other slender-bodied
Atlantic specles Including 5. pebulosus, 5. lipgulatuy and §. wvanmelleae. It
is readily distinguished from 5. lipulatus and §. pebulosus by its lower
caudal ray count (12 wvs. 14}, 1D pactern (1-3-2 vs. 1-2-2), generally lower
meyristics (see Tables 10-16), and plgmentation (5. marginatus has a dark
brown caudal blotch which 1s absent in these other species). From the
Eastern Atlanciec 8. vapnmelleae, ic differs in ID pattern (1-3-2 ws. 1-2-2-
1}, lower total vertebrae (usually 52-54 vs. 36-58) and lower abdominal

vertebrae count (2 wvs, lQ). Additionally, these species differ in

coleratien {(S. marginatus has a dark brown caudal blotch which is nec
present In §. vapmellese).

Symphurus marginatus is similar In merilstics to the shallow-water,
western Atlantle 5. teggellatus and undescribed species D but is easily

tecognized by its black perltaneum {unpigmented In these other species),
well developed dentition on eyed side jaws {vs. absent or reduced},
Interdigitation pattern (1-3-2 vs, 1-4-3 or 1-5-3), and pigmentation
patterns; 5. marginatus characteristically has a uniform body celor with
only a single dark brown caudal bletch and no spet on the sperculum. In
contrast, in §. tessellactus and undescribed specles D, the body has well
developed crossbands, both specles have a dark spot on the the operculum and

both specles lack a dark brown blotch on the caudal reglon of the bedy.
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Regcription

Symphurws marginatus 1s a medium-sized tongueflsh attaining maximum
lengths of approtimately 150 mm S5L. 1ID pattern 1-2-2 (Table %). Caudal

rays 12 (Table 10}. Dorsal rays 93-104, usually 95-101 (Table 11). Anal
rays 80-B9 (Table 12). Vertebrse 51-56, ususlly 52-54 (Table 13). Hypurals
4-5. Longitudinal scale rows B6-99, usually 88-96 (Table 14). Scale rows
on head posterler to lower orbit 16-19, usually 17-19 (Table 15). Lareral
acale rows 30-37 (Table 16). Proportional measurements are presented in
Tables 42-43.

Body relartively narrow, depth 20.0-31.5% 5L, body taper gradual. Depth
inereasing with size, large adults with depth ranging from 28 .0-31.5% 5L;
juveniles with a much narrower body, depths usually comprising less than
28.0% 51, Head nearly as long as wide; head length 12.7-22 1% SL; head
width 14.7-22. 7% HL. Snout moderately long, 16,8-33.1 HL; somewhat pointed;
covered with small ctenold scales. Posterlor extension of maxilla reaches
to front margin of lower eye. Eyes relatively large, 12.5-24.8% HL; usually
equal in positlen. Eyes with large and obvious lens. Eyes with 4-5 small
ctenoid scales on dorssl surface and usuvally with 4-6 small ctencid scales
in narrow interorbital spacsa. Puplllary operculum absent. Dorsal fin
origin usually ar a vertical equal to mid-point of upper eye; occasionally
only reaching posterior margin of upper eye. No scales on blind side dorsal

and anal fins,
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Teeth well-developed on both blind side jaws. Lower jaw on ocular slde
with complete row of teeth; upper jaw on ocular side usually with single row
of teeth present on anterlar four-fifths or occaslonally premaxilla wich

complete row of teeth,

Flgmentation

Eyed surface usually vniformly dark brown, sometimes with yellowish
tint, without cross banding. The most consistent and obviaus pigmentations
are the presence of two lengitudinal black streaks at the base of the dorsal
and anal fins and a dark hrown caudal blotch, roughly circular In outline
and usually covering the entire caudal region of the body. This caudal
bloteh extends over approximately 10 scale rows and 13-14 rays of the dorsal
and anal fins, and sometimes extends onto base of caudal fin. OQuter
opetculum not plgmented other than general background color. Inner lining
of svperculum and isthmus not usually pigmented. A moustache of varlable
Intensity usually evident on ocular side upper lip. Occasionally, with
small pigment patch, of variable Intensity, at base of anterior nmostril.
Elind side unplgmented. Peritonum black, usually showing through abdominal
wall ot both sides of body. Anal sphincter whita,

Dorzal and anal rays, In region of caudal blotch, heavily plgmented
over entire length: In cther parts of fins, rays heavily pigmented with dark
brown or black pigment only on proximal halves. Caudal fin usually heavily
plgmented along proximal half of fin; distal half with plgment similar to

body in general or occasionally without pigment.



Table 42. Summary of measurements for Symphurus marginatus.
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Measuremsnts,

except SL (In mm), expressed as thousandths of standard length.

Character
5L

BC
FOL
PAL

DBL

PL
PA
CFL
HL
HW
FOL
SNL
UJi.
ED
cD

UHL

¥
30

K1H
a0
30
30
30
24
30
25
30
G
1t
30
0
k14
0
30
in

Range
56.9-146,1
200-315
44 -8l
182-256
919-936
616-B846
42-74
27 - 74
80-125
127-221
147-227
99 - 144
30 -46
32-45
22-35
28-45
90-133
84-129

Hean
106 .5
250,13
56.0
219.1
944 .0
768.2
58.0
52.9
105.9
1821
191.2
112.0
374
385
26.8
5.8
110.3

97.1

18

27,

17

34 .

il.

11

15.

16,

11

11.

.08

.33
A0

L34

22

L24

50

LAG

26

T4

.88
L34
.43
L34
1y
-86

Of



Table 43, Summary of proportional measurements for Symphuprus marginagus.
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Measuremenkts, except HL (in mm), expressed as thousandths of head

length .

Character
HL
HW
POL
FDL
SHL
UJL
ED

CD

N
30

E14)
30
30
o
3o
30
30
30
30
10

30

Range

11.5-24 .8

84%-1230

571-802
251-454
168-331
180-331
125-248
144 -256
208-372
144 -331
426-736

464-814

Hean
19.3

1053.9

617 .0
308 .4
207.2
2i3.6
148 . &6
197.4
290.4
218.9
3356.1
609.5

3.
93,
4%,

40,

31

25,

22

3q.
Jb.
38.

67.

85

05
26
52
26
.91
Ixi
.98
23
30
a3
76

A6
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Geggraphlc Distributjon (Fig. 15.)
Symphurus marglpatus occurs primarily in deep-water habitaca of the

southeastern coast of the United States, throughout the Gulf of Mexico and
Caribbean Sea. It has been collected along the Notthwest Atlantic
continental shelf as far north as ¥irginia (BEDN} and off southern New
Jersey {SQDH), but the majority ef specimens have been taken in meore
southern waters. The southernmest tecords for thils species are for

specimens collecced off the ceoast of nerthern Scuth America {?DN).

me t

This species inhabits deep outer continental shelf and upper
continental slope waters, 1t has been collected at depths ranging from 37-
730 m (Table 44). However, 1ts center of abundance occurs primarily between
301-600 m. The majority of specimenz (73799 or 74%) were collected between
300-500 m. Of 99 speclmens with avallable depth infermation, only ten were
collected at depths shallower than 300 m, Single specimens were collected
at each of the following depths: 17, 68, and 72 m; while three additional
specimens collected at 10-11°N and off Florida were taken at 45 m. Of the
remaining four specimens collected shallower than 300 m, a single specimen
was collected at 274 meters and three were collected at depths of 289 and

293 meters.
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Table 44. Summary of bathymetric disrribution (ln meters) for 99

speclmens of 5. marginatus.

Depth £37-32 274-293 301-400 401-300 501-600 668 750
N & 4 52 21 17 2 1
Size and Sexual Maturity

Symphurys margipatus 1s a medlum-sized tonguefish attalning maximum

lengths of abour 150 mm 5L. The largest specimen examined in this study was
a gravid female measuring 146.1 mm Sl., The largest male was somewhat
smaller, measuring just over 130 mm SL.

Of the specimens examined, 42 ware males, 46 females and 14 were
Juveniles {sex undetermined). Based on reproductive development of females,
sexual maturicy occurs at a relatively large size In 5. marglnatus. The
smallest female with elongate ovarles was 78 6 mm S5L.. Most females between
B5-103 mm 5L, although having elongate ovarles, showed little evidence of
ripened ova. The smallest gravid female was 87.5 mm SL, but this is
apparently unusual as most femsales smaller than 103 mm SL were not pravid,
Females largar than 105 mm SL were elther gravid, or had ripening ova
clearly evident.

Little is known concerning 1ife histery aspects for thls species.
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Material Exsmined

Heasured and Counted 30 Specimens, 24 Lots.
FMNB A47908: (95.2); Gulf of Mexico, unspecified locatlon; 750M; 1952, FHNH

86396; (135); 07°10'm 53°10'W; 366M; 09 X1 S1. FMNH 8BB15; 2(91.0-99.0):
29%10'N 87%56"w; 66BM; 26 VII €2. FMNH 88817: (114): 29°10'N a8®10°w; 3&6M;
07 VIII 62. FMNH 88818; (104): 29°14°N B7%46'W; 406M: 2B X 62. FMNH 905319:
(146); 07%34°8 54%50'W; 166M: 06 XI 57. MCZ 27967 Syntype; (20.1); 28%42'n
88°40°'W, 587M. UF/FSU 22224; (56.9); 29%27'N 87°21'Ww. UMML 10519; (84.9);
29%4'N BO%11'W; 329M: 19 VI S5&. UMML 10590: 2(78.6-80.5); 29730'K 80°09°y;
I48M; 18 VILI 57. UMML 23248; (97.6); 09°28°N 76°27'Ww; 531M: 16 VII 66.
UMML. UHCAT OR4860; {99.5%; 11%09 N ?ﬁQZE’U; Z2B9H: 19 ¥V 65, UMML UNCAT OR
SO28: (123.8); 11°3D'N 6D0ﬂﬁ'u; 603, UMML UMCAT ORS101; 2{112-113):
29%14'8 80°05'W; 3175M; 15 XI 64. UMML UNCAT ORS105: (1l43}: 29%20'n 8007w,
379M; 16 XI 64. UMML UNCAT OR5106: 2(110-111); 29°16'N 80%06+W; 390M: 16 XI
64, UMML UNCAT SBA71Y; {1053 ZBOEI'N ?QDSI'U; A29M; 26 I &2, USA 4665,
(96.8); 24717.5'N 82757.5'W; 458M; 22 IV 74. USNM 159236: (108); 07°12'N
53°11'W, 329M; 09 XI 57. USNM 186042; 2(116-119); 25°05'N 88°22'w; 458M; 12
VI 59. USNM UNCAT OR5240; 2(112-113); 29%°39'N 80°11'W; 348M. USNM UNCAT
OR5690; (114%: 12930'0 72°08'W; 470M; 10 X 65. VIMS 4302; (131); 36%40.4°¥
76%60°W; 335M; 08 VI 73. VIMS 5510, (123); 36%37.5'N 74%42.7'W; 201M; 09 vI

73,

Counted 71 Specimens, 51 Lats.
AMNH 40249; (1); Western Atlantie, unspecified. FDNR 6751; (80.5): 28°14'N

B5°49°W; 476M. FMNH 86366: (107); 24%26'N 83%24'w: 38BM: 1& X 59. FMEH
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88820; (114); 29°00'N 88°35'W; 403M; 24 VIII 62, FMNH 88847; (97.8);
11931'N 60°51'W; 448M; 22 IX 64. FMNH 94462; (102); 16%43'N 82%44°W; 470M;
16 IX 57. FMNH S4488; 6(77.4-95.1); 16°42'N 82°40'W; S49M; 16 IX 57. FMHNN
94486 (103): 29°11'w B8C05°W; A76M; 26 VIIT 62, FMNH 90533; (92.8);
16%2°N 82°30'W; 549M; 19 IX 57. FMNH 90534: (90.6); 16°42'N 82936'U; saoM:
16 IX 46, MCZ 51900; (95.9); 27%5'N 91°18°30"W; 549M. MCZ 58657; (91.0);
11936 62°40'w; 72M; 19 IV 60. SHML DEL 74-8; (126); 39%11'N 72%27'w; 19
VIII 74. TCWC 3956.1: 2(B7.5-95.7); 29%27'N 86%45°W; 384M; 04 VIII 68,
TCWC 6187.7; (118); 29%07'N 88%1a8°w; 476M; 15 X 69. TCWC 6187.8; (1);
29%07°'N BBZ187W; 476M; 15 X 69. TU 11024; (97.2); 24°19'N 83°20'W; 329M; 14
IV 54, UF 33889; 2(91.1-93.6); 28°23'8 79%9'u; 342M; 13 VI 61. UF 33894;
(92.7); 11°26'n 73%1°W; 403M. UF 41164; (127): 29°20'N 80°05.9'W; 320M; 30
V B4, UF 44377 2(121-133); 29°09.20°N 88°09.80°W; 467M; 13 XI B4. UF
45394 (117); 29°19.39°8 B80°29.71'W; 549M: 26 III B5. UMML 10565; (1);
27%29+'n 78%58'w; 366M; 02 IT 57. UMML 10569; (97.1); 29°15'N 80°05°W; 384M;
31 V 57. UMML 10587; (72.1); 28%36'N 79%54'W; 403M; 30 VII 57.

UMML 10589; (101); 29%48'N 80%12'W; 384M; 14 VII1 57. UMML 17440; (l04);
24%50'N 80°37/W; 3ITM; 14 IV 65. UMML 20536; (58.7): 27°02°'N 7949+, S01M;
16 VII 65. UMML 20569; (80.1); 27°18'n 79°49+w; 324M; 16 VII 65. UMML
30106, (3); 10%32'N 75%35+W; 45M; 01 VILT 68. UMML UNCAT OR3I653; (109);
29°12'N 87°52W; 531M; 25 VII 62, UMML UMCAT OR4860; (108); 11°09'N
74926'W; 2B9M; 19 V 65. UMML UNCAT OR5030; (117); 11°09'N 60°55'w; 6é6M; 22
IX 64, UMML UNCAT OR5092; (109); 29%31'N 80°09'W; 348M; 14 X1 64, UMML
UNCAT OR5093; (2); 29°31'N 80°09'W; 3B4M; 14 XI 64. UMML UNCAT OR5097;

(113); 29°21°% 80°06'W; 379M. UMML UNCAT OR5113; 6(106-116): 2%°21'n
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80°06°W; 390M: 17 X1 64. UMML UNCAT SB1611: (96.4); 29%06'N 80%C0'W; 360M;
26 1T 60. UMML UNCAT SB3711; 4(92.7-102): 28°21'n 79°s1+W; 329M; 26 1 2.
UMML. UONCAT SB3752; (90G.7); 29°57'N B[]nlD'W; 293M; 22 IT 6&272. UMML UNCAT
SB4225: (106); 29“1?'[’4 ﬂﬂoﬂ'-ﬁ’ﬂ'; H403M; 24 VIII 62. UNC 12175; (120}, 31053'?'?
FQDUB'W; 3I66M. UNC 12179; (12&); ZED{}E’H ?9“5{}'”; 3294, 31 I 57, USHM
108416; ¢71.5); 18°32'N 66%21'W; 476M. USHM 131634; Syntype; (105);

29%03+ 158 88%16W; 59IM. USNM 159607; (123); 07736 N 54%&2'u; 412M; 07 X1
57. USNM 159891; (1); 29°06°n 88%19'W,; 476H. USHM 236603; (107); 28°14'N
3(]005"!-]'; ISTM; 29 XI 65. USNM 23&609; 2(107-1153; 29%39'N aﬂ"u'u; J4EM; 10
IT 5. USHM UNCAT ORS241; (100}, 29903'N BGUDD’H; 348M. USNM UNCAT ORS782;

(2); 26°27'N 83%32°W; s512M.
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Syimphurus plpgeyr (Goode and Bean 18686)
(Flg. 44B)

Deepwater Tanguefish

Aphoristia pigra

Goode and Bean 1886: 154; (Driginal descriprion, In part; specimens of more
than one specles in original account).

Goode and Bean 1B95: 460 (in part); Description and figure, based on
specimens in previous citation.

Cockerell 1912: 172; Brief discuszsaion and figure {(48) of scale type.

Symphurus plger

Jordan and Coss 1BB9: 326; {after Goode and Bean).

Jordan and Evermann 1898: 2705, (after Goode and Bean).

Chabanaud 1939: 26, Caribbean Sea, lisved 457 m.

Ginsburg 1%51: 197 {(in part, specimens of more than one specles In

redescripeion); Redescription, designation of lectotype (MCZ 27965).

Symphutrus pusillus (not Geode and Bean}
Langley and Hildebrand 1941: 50; Listed, Tortugas, FL.

Holotype HMCZ 27965; (84.6mm); S5t. Kitts, WI; 458M.

Study Material: 174 specimens, 27.3-127 mm SL. 144 x-rayed, 33 measured.
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Remarks

Among the seven specimena (holotype and six paratypes) included in the
type serles of Apphoristis plgra Goode and Bean 18B6 are specimens of at

least two species {Symphurus payvus and §. piper). Additionally, among non-

type material listed in the orlginal description, Geode and Bean Included
specilmens of a third specles, 5. minor. The present status and even the
existence of this material other than the holotype is somewhat confusing.
The discussion below attempts to explaln the history and present status of
the seven specimens forming the original type serles of A. plgra and the
additional non-type material listed in the original description.

In Ginsburg's 1951 revision of western Arlantie tongueflshes, he stated
that he was unsure from the original description of A, plgra which, if any,
of the specimens from the aripginal descriptlion was the holotype. Ginsburg
{1951: 197) designated the specimen from Blake Station XHIII1 (now MCZ 27965}
as the lectotype. This designatien was unnecessary, however, because CGoode
and Bean (p. 154) clearly deaignated the specimen from Blake Statlon XXIII
as the primary type and listed the other specimens (from plbatross Stacion
2318 and 2405) as paratypes. 1t 1s important te peint this out because
study of all presencly avallabhle specimens believed ta form the basls of the
orlginal description reveals that the only sctual specimen of 5. plger is
the holotype collected ac Blake Sration XXIII. All other remaining
speclmens are elther 5. parvus or 5. minor.

EBoth Glnsbutg (1951) and I have been unable to locate all of cthe
specimens included in the original description of p. pigra. The difficulrty

with tracing the whereabouts of this marerial is caused by two factors.
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Filrst, Goode and Bean did net list museum numbers for any specimens
coeprising the orlginal description, but rather, they listed specimens only
by Station Number (the Albatross or the Blake). Althoupgh some tonguefishes
from these scatlons can presently be located, one can not be completely
certaln thar these are rthe actual specimens used in Goode and Bean's
original daseripecion. The inabilicy to identify individual specimens, ather
than the helotype, lneluded In the original description of 4. plgrae has
caused copnfusion regarding the fate and wheareabouts of all oeriginal
matarial. The second difflculty with locating specimens comprising the
eriginal account of . plgra 1ls that Goede and Bean did not provide the
actual number of specimens that were examined from each station, There is
now some confusion regarding the number of specimens collected ar albatrross
Starion 2318 (discussed Iin grearter decall helow).

In his 1951 revision, Ginsburg was unsure that specimens from Albatross
Station 2318 that he examined were the actual ones studied by Goode and Bean
in the original treatment of . plgra. Under the materlial examined section
for 5. plget, Ginsburg stated that he was able to locate six specimens from
Albatrposs Statlon 2318 but was upnable te locate any specimens from Albatross
Statlons 2405 {(two specimens) and 2425 (unknown number of specimens).
Regarding specimens from Albatrosg Station 22318, It 1s interesting to nete
that Ginsburg listed not four specimens as was done by Goode and Bean in the
original descriptien, but instead listed six specimens from thils statioen,
Apparently CGlnsburg was unaware of differences In speclmen number between
his account and thac of Goode and Besn's description, as he failed to

address this In his study.



243

1 have attempted to locate all six paratypes of A. plgra and also to
find out why there Is a discrepancy In the number of specimens reported from
Albatrosg 2318 between Goode and Bean's work and Ginmsburg's study. A check
of all avallable field data now Included with the six specimens from Station
2318 (&ll housed at the U[SHM) reveals that all jar labels and museum
reglsters list data only for plbatyoss Station 2318, It is possible that
station data presently listed with all six speclmens 1s correct. This would
indicare that Goode and Bean elther erred in listing only four (instead of
six) specimens frem this staclon (not likely), or that there were two
additional specimens collected at this srarion thar were not included in the
criginal description (possible). However, If the number of specimens (4)
reported from Zlbatrosg Station 2318 In Goode and Bean's acceunt is correct
and these authers used all available material, then it would appear that
information regarding station data for two of the six specimens presently
listed from Albatrogs Staticen 2318 has been lost or transposed sometime in
their hiscory prior to examination by Ginsburg. In an effert to retrace the
history af these specimens prier to thelr {nclusion Into the holdings of the
USNM. I have checked both the museum registars and the catalogue of the
Bureau of Commerclal Fisherles at the USNM for additicnal collection data.
This effort uncovered no additienal information., Secondly. I sought
Information regarding transfer of these specimens from the Bureau of
Commercial Fisheries to the USNM through accession files of the USNM. This
effort was also unsuccessful primarily because no accession number(s} were
listed for any of the six specimens. Additlonal searches threugh accession

lists of cther Albatrosg materlal transferred freom the Bureau of Commerclal



244

Fisheries toc the USHM provided no Informatleon concerning ttansfetr of these
particular specimens, Therefore, I am unable to unegquivocally demcnstrate
that the discussion presented below regarding the history of the paratype
material fer A. plgra is actually correct. Howewver, one possible
explanatien ig offered to identify the status of all original types of 4.
plgra and alsc an explanatlon 1s provided for the discrepancy In the number
of speclmens reported from fplbatress Station 2318 between the original
account of Goode and Bean and the later revision by Ginsburg.

The present fate and status of all material used in the ariginal
descripeion of ., pigra is as follows: one speclmen from Blake Statiom
XXI11, now catalogued as MCZ 27965, is the helotype of A. pigra; four
apecimans from Albatross Statlon 2318 (oripginally paratypes of A, plera and
new Included as paracypes of 5. parvus) are now catalogued as USNM 74330,
84991 and 152733 (bur see balow); two speclmens from Albatroess 2405
{paratypes of 4. plgral) cof unsure location and museum number {see below};
addictlional material from Albatross Statlons 2374 {now asslgned as USHM
131293; non-type status for A, plgra but Included in Ginsburg's paratype
material for §. minoyr) and flbatyress 2425 (of unsure ldenticy, whereabours

or museum numher, but of non-type status for §. pigra).

The six specimens listed by Glnsburg and supposedly collected from
Albatryoge Station 2318 are now assligned the follewing museum numbers: four
ara assigned USHM 74330 (three of which Ginsburg deslgnated as pasratypes of
%. papvuz, the fourth was out on loan at the time to P. Chabanaud of the
Paris Museum and was not listed as a paratype of §. parvus); the remaining

two spacimens alse comprise part of the type series of §. parvus. These
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two, now assigned USHNM 84491 {the holotype of 5. parvus) and USKM 152713 (a
paratype of 5. parvus), were originally contained In the same jar (indlcated
in both museunm cataloguing records and on jar labels). T believe thesa last
two specimens (USHM B4491 and 152732) are actually the twe specimens from
Albatross Statjon 2403 listed Lo Goode and Bean's account. If this s
correct, then together with the other four specimens listed above (USHM
74330) would account for the six oripinal paratypes of A. pigra.

If USNM B44%1 (the halotype of 3. parvys) and USNM 152733 (a paratype
of 5. parvug) are indeed the actual specimens from plbatrosg Sration 2405
included in Goode and Bean's f. pigra, then the type locality and collection
information of 5. parvus changes from Albatross Station 2318 (24°25745"
B1%46°W; 45 fms; 15 I 1B85) to Albatross Statfom 2405 (28°%45'N 85°%02'w;
30fms; 15 IIT1 1B85).

The fate and status af the remalning materlal listed in the origlnal
description of A. pigra Is as follows. Specimens from Albstress Station
2374 {(not designated cype scartus by Goode and Bean) are now paratypes of §.
mlner Ginsburg (1951} and are assigned USNM 131590. The whereabouts of
specimens from Albacross Statlion 2425 are unknown, Both Ginsburg and 1
tried unsuccessfully te locate these specimens. This lot {unknown number of
specimens), although included in the orlginal descriprion of A, pigra, did
not comprise part of the type series.

In the redescriprtion of 5. plger In his revision of western Atlantilc
tonguefishes, Glnsburg {1951} included specimens of two species in his
counts and measurements. He Included chree lors of 5. plger, MCZ 27965 (the

holotype), USHM 117186 {one specimen} and USNM 17287 (two spacimens) of 5.
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plger. However, among the other material he llsted are two USHM lots
(153099 off Sombrere Light, FL and 153089 off Palm Beach, FL) both of which
are 5. pusillus.

The report of §. plger from Freemonc, Texas by Baughman (1950} is based

on a misidentification. Thls specimen {CAS-SU 40336) 12 actually 5.

civitatium.

Diagnosis

4 medium-slzed, deep-water tonguefish with a 1-3-2 ID pattern, 12
caudal rays, 3 hypurals, black peritoneum and relatively wide body,.

This species Is only one of three species (the western Atlantlc 5.
marginatug and the eastern Pacific 5. gleroleplis are the ochers) in the
genus with a 1-3-2 ID pattern, 12 caudal rays and five hypurals. Sypphurus
piger is readlly distingulshed from §, marginatus and 8. mlcrolepis by its
much lower and non-overlapping meristics. Compared with 3. marginstus, the
reviscics for 3. plgetr are lower (vertebrae 47-4% vs. 51-54 {n S.
marginatus: dorsal rays B0-8B wvs, 93-104; anal rays 67-75 vs. 80-89).
Additlonally, these species differ 1n body shape (§. matgipatus has a more
elongate body with a relatively narrow head vs. a wlde hody and wilde head in
5. plger). The specles also differ in plpgmentation (&. plger lacks the
cgudal blotch characteristic of §. marginatus). Symohurws picrolepis is
even more distincetive and differs in 1ts much higher meristics (vertebrae
57-58; dorsal rays 104-109; snal rays 92-94) when compared to §. piger.

When compated to other Atlantic specles with a 1-3-2 ID pattern, §.

piger is similar in meristics to 5. pusillus, 5. pigrescens, and overlaps
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counts for §. rhytisms as well. It Is readily distinguished from 5.
nigresceny and 3. pusillus by hypural count (5 vs. &) and by its muech larper
scales (62-73 rows ve. 72-9]1 Iin these other species). Its similarities with
3. rhytlsma are only superficlal. It differs from this species in many
charsctes among the mest cbvious are peritoneum color (bklack vs. unpigmented
in §. rhytisma), scale counts {62-75 wvs. 91-97) and body size {130 vs. 45 mm
5L).

Symphurus plger overlaps merlstic counts of the South Atlantie 5.
Lrewgavasge but is readily separated from this specles by differences in ID
pattern (1-3-2 vs. 1-3-3), caudal ray count {12 vs. 10} and peritoneum color
fblack vs, unpigmented).

Meristies of 5. piger overlap these for four species possessing the 1-
4-3 1D pattern (5. clvitatjum, S. diomedespus, 5. plagiusa and 5.
urespilusz). It differs from all of these specles In ID pattern (1-3-2 ws,
1-4-3) and peritoneum color (black vs. unplgmented). It can Furcher ba
distinguished from all &f these specles except §. givitatluy by caudal ray
count (12 vs. 1l inm 5. urospllus and 10 in §. diomedeanus and 3. plagiusa).

It alse differs from all of these species in modal counts of scales (lower

in 5. plger).

Rescription
& medium-sized Symphuyus atrtaining maximum adult lengths of

approximately 130 mm SL. ID pattern 1-3-2 (Table 9). Caudal rays 12 (Table
10). Dorsal rays 80-88, usually 83-88 (Table ll1}. Aanal rays 68-75 (Table

12). Vertebrae 45-49, usually 47-49 (Table 13). Hypurals 5. Longitudinal
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scale rows 62-75, usually 6&6-73 {Teble 14). Scale rows on head postarlor ro
lower orbit 16-21, usually 17-19 {(Table 15). Lateral scale rows 32-38
(Table 16). Proporticnal measurements appear Iin Tables 45-46,

Body relatively deep, depth 24-35% SL; with relatlvely wide head 24-31%
SL; and short snout 17-28% HL., Snoutr covered with small ctencid scales.
Posterlor extenslon of maxilla usually reaches to abeout mid-point of lower
eve; less frequently only reaching rear nargin of pupill of lower eye. Eyes
relatively large, 10.1-16.7% HL; usually equal in pesition. Eyes usually
covered with 4-5 short rows of small ctenoid scales. Pupillary opereculum
absent. Dorsal fin origin usually at a vertical equal to peosterior margin
of pupil of upper eye, occaslonally reaching forward margin of upper eye.
No scales on dorsal and ansl fins.

Teeth well developed on blind side jaws. Teeth ceovering entlre ocular
sida dantary. Teeth usually extending over anterlor three-fourths of

ocular-side premexilla; occasionally covering entire surface.

Plgmentation

Eyed surface plgmentation usually dark brown with 3-10 (usually 5-8)
well-developed, darker brown, sharply contrasting, rather narrow craossbands.
Bands continued onto fins as darker speckling or small elengate or Iirregular
blotehes., Individuals from several locatlons (presumably sandy substrates)
nore vellowish, with falnt, almost imperceptlble crossbands. Older museum
specimens generally mostly faded. In banded individuals, the first band

crogses the body [pmediately behind the operculum and the second crosses



Table 45,

Summary of morphometrics expressed in thousandths of Standard

Length, except SL {in mm), for Svmphurus piper.

5L
B
1]
FA
DEL
ARL
FL
FA
CFL
HL
HW
POL
SNL
UL
ED
CHD

UHL

33
13
13
33
33
33
33
33
E K|
33
33
33
33
33
33
33

33

RANGE
58.6-120.5

244 -350
46-90
1756-327
410-934
730-778
58-86
28-57
103-168
182-256
242-313
149-226
40-68
45-81
23-40
65-66
124-198

103-142

HEAN

B5.
322,
58,
255.
241,
4B,
73,
46 .
147,
236,
276,
160,
48,
24
7.
54,
171.
126,

4]

5

1d

23,

26

12.

13,
12.
13,

13,

13,

2D

1

.94
.4
.98
65
.13
.09
92
58
63
22
.19
.07
.32
.34
08

i

249



Tahle 46.

Summary of morphometrics for Symphurus piger.

Measurements

{except HW/HL) are expressed in thousandths of Head Length.

c ot
HW AHL
POL
SHL
uIL
ED
cD
OPLL
OPUL

UHL

EX|
33
33
33
32
33
i3
1
i3

32

RANGE
1.03-1.44
633-910
172-282
188-338
101- 167
190-317
26%-401
170-375
626-916

438-690

MEAN
1.2
GB0.0
203.7
228.2
118.1
232.5
321.4
226.49
729.2
339.0

61.
19.
29.
13.
25,
29.
7.
&l.

48

60
84
91
a4
32

74

40

250
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almest at the body mid-point. Usually the darkest bands are the second and
third which are placed on the body just posterior to the operculum. Bands
variable {n number and degree of completensess In posterior part of body.

The lasc band situated a short distance from caudal region, Occasionally
bands scarcely svident apalnst general dark background color. Operculum not
plgmented other than general backpround eelor, Inmer Isthmus and operculum
not heavily plgmented. Moustache varlsble in development, present in some
speclmwens and very dark on both ocular side lips; in ether specimens
moustache lacking. Blind side unifermly yellowish-white. Perltoneun black,
visible through both sides of body.

Fins without definite spots, generally lighc-cclored anterlorly,
usually with Increasing darker-brown, but not black, plgmentation
posterierly. 1In regions of bedy crossbands, fins more heavily sprinkled
with melanophores, or with lrregular elongate blotches. There is no pligment

spot at caudal fin base.

dlze and Jexual Marturation

Sympburus piger attains & maximum size of approximately 130 mm SL,
however, most specimens examlned were much smaller, ranging in size from 80-
135 mm 5L, The largest §. plger examined was a female measuring 127 mm 3L;
the largest male was only slightly smaller (118 mm SL).

A total of 86 wales, 8% females and three (sex unknown) immature fish
ware studied. Based on the reproductive stages of females, 1t appears that
this specles matures sexually at a relatively large size {(approximately &8

mm SL). A&ll females larger than 73 mm 5L had fully elongate ovarles; four
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females ranging from 57 .9-66.6 mm 5L had ovarles which were Just undergoing

elongation. The smallest pravid female examined was 6%.1 mm SL.

(4] on (Fig. 17).

Symphurus piger Is primarily a tropical specles with widesptesad
occcurrence in the Carlbbean Sea. Its range extends alsoc along the
continental shelf of the sastern United Srares te at least as far nerth as
30°N {off 5t. Augustine, FL}. From this polnc, the species extends
sourthward scuthward through the Caribbean Sea slong the ceast of northern
South America to a southern limit about off the Surinam coast (U?DN; EBGH).
Symphurus plger has only infrequently been raperted from within the Gulf of
Mexico and it iz questionable whether this specles forms part of the deep-
sea fauna there. Only three collections of this species from the Gulf of
Mexlco were located during the course of thls study. Only one of these lots
(UF 44356, containing a single large (127 mm 5L) adult) records this specles
from the eastern Gulf of Mexico (off the Missjissippl Delta of Louilsiana,
26°12'N; 88925°W). Three other lots (TCUC 446B.11; 6097.14,; and BI07.17},
totalling 21 specimens, record this specles from the western Gulf ef Mexlico

off the Yucatan shelf (18.5-20.3°K).

at & 5 utio

Symphurus pigey Is a relatively deep-water specles. Depth of capture
information was available faor all 170 specimens examinsd and is summarized
In Table 47. Overall, the specles has been taken from a wide depth range

(92-458 m), however, the center of abundance occurs between 100-300 m where
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153/170 (90%) of the individuals have heen ceptured. Only 37170 (2%) 5.
piger have been collected at depths shallower than 105 meters, while 1l4/170

fB%} have been taken deeper than 300 meters.

Tahle 4¥. Summary of depth distributlon for 170 specimens of 5. piger.

DEPTH (m} 92-100 101-200 201-300 30} -400 4AD]-458
N E} 76 77 9 5

Haterial Examined

Measured and Counted

MCZ 27965; HOLOTYPE (84.6mm); St. Kirrs, WI; 458M. ANSP 144936; (78.2);
22°55'N 78%36'W; 274M; 07 XKI 61. FMNH B&414: (92.1); 09736'N 59%44°W; l46M;
04 XI 57. FMNH 90536; ¢112.43: 18%26'N 67°11'W; 229M; 06 X 59. FMNH 90538:
2072.6-94.1); 17938.5'N 63°27'W; 148M; 30 IX 59. FMNH 91116; 10(84,7-120);
18%26'N 67°10.5°W; 274M; 06 X S59. FMNH 94463; (92.7); 18°37.5'N 8457w,
403M; 26 IX 59. FMNH 94469; (76.5mm): 15°15'N 81°19'W; 265M; 25 VITI 57.
UF 15617; 3(71.4-82.0); 22°55'n 78°%36'W; 274M: 07 XI 61. UMML 17635:
7¢58,6-90.1); 25%49.51'N 79%19W; 225M: 29 VI 65. UMML 30166; 5(67.0-95.5);

11°20-22'N 73%48.51-44"W; 158M; 21 VII 68.
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COUNTED
FDNR 12566: 2(103.7-106.9); 2220, 5'N 821 .6'w: 105M: 22 VIIL 81. FMNH

B619A: 4(79.1-91.4), 18%12'N 67°18'W; 06 X 59. FMNH 90540: (104.0); 18°13'H
67014 .5°W; 229M; 06 X 59. FMNH 94461; 5(96.1-114.6); 07°30'N 55%00'w; 183M;
24 ITI 63. FMNH 94465; (79.1); 16°38'N 82%34'w; 384M: 21 VIII 57. GCRL
V69 3817; (112.5); 07°27'N 54°30'W; 20IM; 16 v 69. TCWC 4468.11; 9(87.6-
122): 18°50.8°N 93°38°W; 146M; 12 KI 75. TCWC 6097.14; 11(57.9-123);
18°50°8 93%39/W; 166M; 12 X1 75. TOWC 6207.17: (92.9); 20°26.3-51.5'N
87°14.7-19.0'W: 265M; 11 IV 76. UF 33888; 11(30.5-85.9); 23%34'n 79%05 w;
274M: 11 VI 60. UMML 11175; ¢97.3); 09°39'N 59°47°W: 183M; 04 XI 57. UMML
14146; ¢{51.2mm); 27°25'N 78°41-37.5'W; 302M; 05 IT 64. UMML 17958; (87.5);
25928'N 78°07'W; 458M; 24 IV 65. UMML UNCAT; 3(94.1-104.0); 11°08.51-07.6"N
74°18.1-19.3'W; 1334; 31 VII 68. UMML UNCAT G1329; 2(51.6-64.4mm); 25°50'H
78°22+:W; 251M; 11 XIT 71. UMML OR2633; 3(73.6-87.4): 17734'N 63%30'W; 92M;
30 IX 59. UMML OR3587; (78.1mm); 09C1B'H 80%25°w: 137M; 29 V 672. UMML
ORI636; 7(82.7-104.7); 17°17'N 87°59*W; 229M; 10 VI 62. UMML ORS021;
{75.9mm}; 11°21.2'N 60%38.7°W; 174M; 20 IX 64. UMML SB3752; 2(100.5-103.1);
26957 N 80°10°W; 293M; 22 IT 62. USNM 159211; 23(89,3-122); 07°18'N
53932/%; 183M; 08 XL 57. USNM 159605: 2(94.7-98.2); 09°36°N 59%a4'U; la6M;
11 IV 57. USNM 159609; 7¢(83.4-106.13; 09°39'N 59%7°W; 1B3M; 11 IV 57.
USHM 285198; 3¢83.0-99.7); 18°12'N 64°%18'W; 2744, 06 X 59. USNM 285195;
3(93.0-98.6); 18%11'N 63°15'W; 296M. 25 II 66. USNM 285197; 6(68.9-75.1);

239340 79%05'W: 274M: 06 X1 60,



OTHER MATERIAL
FMNH 86416: 2(85.4-91.7); 16°39'N El°¢3'W; 229M; 22 VIII 57. TFMNH 94458,

2¢61.3-75.3); 24°25'm 79°13'W; 229M; 07 X1 60. FHNH 94459; (71.1); 24%40'N
79°16°W; 366M; 07 XI 60. FMNH 94466; (66.5); 16°38'N 82°%43+W: 256M: 21 VIII
57. MCZ 39395; (27.3); 22°34'N 78V15'W; 329M: 28 IV 39. UF 4435%6; (127},
26%12. 307N 88°25.10'W; 165M; 03 1V 85. UMML 7124; 4(B3.6-117.8); 18°18'N
67°18.5'W; 549M; 06 10 59. UMML 27458; (75.6); 24°00°w 79%47'w; 300M. UMML
SB246B; 2(79.5-81.4); 23Y52'N 79°11'W; 375M: 06 XI 60. UMML SB2470: 5(72.7-
75.9); 2a°25'8 79°13'W; 229M; 07 XI 6D. UMML SB2477; (66.6); 25°13°N

79913 'W; 366M; 08 KI 60. UMML SB3512; 2¢69.9-79.4); 23°05'N 78%49'w; 434M;
07 X1 61. UMML 5B3474; (85.7); 27°08'N 77°52+W; 289M; 25 X 61. USHM
117176; (103.4); FL, Tortugas. USNM 117287; 3{101.8-113.2); FL, Tortugas.

USNM 7853196; (77.2}: 16%35.4°N B0%47.2°W; 259M; 11 111 60,



256

CHAPTER 6.4

1-3-3 ID Pattern Species

Symphurys nermani Chabanaud 1950
(Flg. 45A)

Symphurus pigrescens
Norman 1930: 363; 5t. Paul di loanda, Angola and Cape Lepez, French Conge.

NMorman 1935: 4:; after Norman 1930,

Symphurus pormani
Chabanaud 1950: &25; Original description; Cape Lopez, French Congo;

Holotype BMNH 19230.5.6:51; 8] mm SL.
Blache 1962: 791; Listed, Culf of Gulnea and Angola,
Nielsen 19613: 26; Listed, PFortuguese Guinea.

Blache at al. 1970: 439; In key; West aAfrica.

Misideptification

Merrett and Marshall 1981. 244; Northwest Africa; Specimens were 5.

nigrescens.
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Study Matetrial: 24 specimens, 38.6-81.7 mm SL. 21 x-rayed, l4 measured.

Piagnosis

A dlastinctive specles and the only one In the genus with the fellowing
combinacion of characters: a 1-3-1 ID pattern, 12 caudal rays, unpigmented
peritoneum, well-develeped creneid scales on the blind side dorsal and anal
flns and spotted coloration on the blind side of the body,

Among the other species with a 1-3-3 ID pattern, 3. pormani 1s most
simllar In meristics to the western South Atlantlc specles, 5§, trewavasae,
It differs from thils species, however, in caudal ray count (12 va, 10 in 5.
ttrewevasae} and the presence of scales on the hlind side dorsal and anal
fins (absent in 5. trewavasae). It differs from the Eastern Paclfic 5.
¥arlus principally in celor of the periteneum (unpigmented vs. black in §.
¥arius). 1t differs from the Eastern Paclfic 5. gtramentatus Iin having
lower counts (dorsal rays 87-92 vs. 97-96; anal rays 72-77 vsa_ 77-81;
vertebrae 48-50 vs. 50-57) and smaller body size {(ca. 80 vs. 134 mm SL
{according to Mahadewva 195%/)).

Symphurus normapl differs from 5. nigrescens, which co-oceurs alopg the
wWest African shelf reglon, in the followlng characters: ID pattern 1-3-3
ve., 1-3-2; scales on blind side dorsal and anal fins {(present in §. normani
vs, ahsent In 5. pigrescens); much smaller eves (7-9 compared to 12-15% HL);
larger mouth which reaches a vertlical from the posterior border of ths lower
eye vs. mouth not reaching beyond front of pupll or front margin of eve;
much smaller and more numerous scales {95-105 compared to 72-21). The two

specles are also different Iin several features of the body plgmentation. 1In
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5. pormapi, the peritoneum {2 unpigmented {vs, black In 3. plgrescens); and
in 8. nigrescens, when crossbands exlst, they are wldely separated, mostly
Incomplete, and reduced to a serles of Llrregular blotches while In 5.
permani the body fs unlfermly light brown er If transverse bands are
rresent, they extend without interruption across the body to the bases of
tha dorsal and anal fins. One other difference In coloratioen between these
species cccurs in the blind side pigmentatlion. Symphurus pormanl has a
pepper-dot pattern of small plgment spots, whereas 5. pigrescens usually has

a vhitish blind-side without spotting.

Descripeion

A medium-sized tonguefish attaining maximum adult lengths of just over
B0 mm SL. ID pattern usually 1-3-3, rarely 1-3-2 {Table 93, Caudal rays 12
{Table 14}. Dorsal rays B7-92 (Table 11}. Ansel rays 72-17 (Table 12).
Vertebrae 48-50, usually 48-49 (Table 13). Hypurals 4, occaslonally 5.
Longitudinal scales 99-109, usually greater than 100 (Table 1l4). {(Chahanaud
(1950) reported 95-105 (108?) scale rows.) Scale rows on head posterior to
lower orblt 22-25 {Table 15). Lateral scale rows 40-47 (Table 16).
Proportional measurements are listed In Tables 48-49.

Boedy moderately deep, depth 25.0-28.7% 5L; greatest depth usually in
anterlor third of body 1o reglon of anal rays 5-18. Head relatively narrow,
width 20.8-23.9% 5L; with short snout (14.8-27.0% HL}. Snout covered with
small ctencld scales. Dermal papillae present an blind side snout only.
Posterlor extenslon of maxilla reaches to rear edge of pupll of lower eye or

sometimes extends to rear margin of lower eyve. Eyes small, 7.6-10.9% HL;



Table 48.

Length, except Standard Length {in mm),

Character
SL

8D
PDL
FAL
DBL
ABL
FL
P&
CFL
HL.
HW
POL
SNL
UL
ED

cD

Summary of morphometrics expressed In thousandths of Standard

for Symphurus normani.

14
14
14
14
14
14
14
13
14
14
14
14
14
14
14
14
14

14

RANGE
38 .65-81.7
250-287
35.485
215-282
935-961
F24-784
58-77
49-78
107-127
206-218
J08-21%9
142-1863
31-49
40-56
17-23%
ar-57
121-150D

86-123

HEAN
65,7

268 .6
54.0Q
249.13
945.3
750.3
69.4
58.1
118.1
216.2
222.8
133.6
I8 .6
48.0
19.3
45,3
136.1

105.7

11.

10

18.

17.

14

.78

.28

76

.70

is

27
.63
.64
.13
.45
.36
.30
.13
.58
.90
.69

41

259



Table 4%.

{except HW/HL) for Symphurug nermani.

1M /HL
POL
SNL
WL
ED
€D
OPLL
QPUL

UHL

260

Summary of morphometrics expressed In thousandch2 of Head Length

14
14
14
14
14
14
13
13
14

la

BANGE
0.96-1.15

662-758
148-220
189-245

76-109
175-356
231-298
170-301
5932-704

404 -562

1.0
111.0
178.6
223 2

B9.1
209 .6
270.9
235.2
&30 .8

489 .6

26

19.

16

24

20,

40

46

45,

.05

.09

79

&0

.68

91
73

.65

&7

12
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usually equal In positlon, occasionally slightly subeaqual with upper eye In
advance of lower; With 1-& small crenoid scales covering anterior and dorsal
surface of eyes; 1-4 scales extending into narrow interorbital space.
Pupillary operculum absent. Dorsal fin erigin more posterior; reaching a
vertical equal only to rear edge of pupll of upper eye or reaching only to
rear margin of upper eye. Dorsal and anal fins with from 3-9, usually 4-8,
small ctenold scales on both the blind and ocular surfaces.

Testh well developed on all jaws. Ocular side jaws with a single row

of slender teeth extending over entire surfarces of premaxilla and dentary.

flgmentation

Eyed surface uniformly light brown usually without streongly contrasting
cross banding. Bands {f present, not readily evident but extending te bases
¢f dorsal and anal fins. Operculum usually not plgmented other than general
body celer. One specimen had a dark shading across outer operculum (banding
7). Iomer lining of operculum and the lsthmus on olar slide lightly
plgemented in about half of the specimens examined. Eyed-side lips variocusly
plgmented but without well-developed moustache. Some specimens lack
plgmentation on the lips completely; others heve light spotting on the upper
lip or less frequently have spotting on both lips, B8lind slde mostly
whitish or cream colored, sprinkled with finely plgmented spots. Spots more
dense In regions overlying the dorsal and anal pteryglophores. These spots
are not evident In some of the older faded specimens. Peritoneum generally
light in color, although some specimens have a small amcunt of spotting on

tha dorssl side of the peritomneum, In seme specimens missing scales, there
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1z & tow of deep Iinternal plgment spots evident on the blind side along the
body midline.

Dorsal and ansl fin rays without obvious pigment spots. Plgmentation
on fins rescricted to faint coloration along basal half of fin raya.
Pipmentacion Ilntensifies In areas corresponding to banding on body. In
speclmens missing scales, a series of dark black, dermal melanophores
evident along bases of dorsal rays, In some specimens, these melancophores
are evident for a conalderable distance along the dersal fin,

This color descriptlion differs slightly from Chabanaud’s (1950)
account. He described the color In aleohol as follows: the syed surface is
reddish brown or greylsh, sometimes unlform, sometimes varlegated with dark
shaded atesas which appear to form, more or less, four to five large
transverse bands. These bands are net interrupted across the vertebrae.
The most anterior of these is placed at the level of the greateat body depth
{this 1s a short distance before the middle of the standard length), and the
last is placed about a third or fourth of the standard length from the
caudal base. The operculsr reglon is sometimes darkened by the outline of
ona cephallc band and one ordinarily can detarmine traces of a fifth band
sltuated at the base of the caudal fin, The transverse bands do not
continue onto the fins, which are uncolored but frequently decorated by
blackish marks, placed on the proximal half of the rays. The blind side is

uncolored or uniformly white.
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Geographic Distribution

symphurus pormani accurs In the eastern Atlantic Iin equatorial waters
off the west coast of Africa. Collection=z of §. potmapl extend from
approximacaly 12°N to Saint Paul de Loanda {ED&D’S), Based on the small
rmunber of specimens awvailable, this species appears to have a comparatively

narrew geographic range along the open continental shelf of West Africa.

Bathvmetrie Distribution

This species is confined to a relatively narrow depth range (40-75 m)
along the open inner contlnental shelf. All but gne of the 2?3 specimens
were taken between 40 and 75 m. Thiregen were collected between 650-75 m,

seven were taken at 40-50 m and a slngle specimen was collected at 25 m.

Size apd Sexual Maturatjon

Symphutrvg normagi is a medium sized species, attaining maximum lengths
of approximately 82.0 mm L. The two largest specimens examined were
females measuring B1.7 and B1.4 mm SL, The second largest female is the
holotype (Chabanaud lncerrectly reported the sex of thils specimen as a male
by Chabanaud). The largest males were only slightly smaller and measured 74
and &9 mm 5L, respectively.

Based on reproductive states of females, It appears that 5. normani
Bttalns sexual maturity around é5 mm SL. Femalas longer than 64 mm 5L all
had elongate ovaries. Two females, measuring 53.% and 57.0 mm SL were
immature with litrle ponad elongation, Females measuring 64.6, 70.1 and

81.7 mm SL were gravid,
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Litcle else Is known concerning life history aspects of this species.
It is poorly represented in collections and whether this reflects the
specles actusl abundance in nature or results from inadequate sampling at

approprlate depths and over suitable substrates Is unknown at this time,

ateria xamined

Measured and Coupted 14 Specimens, 11 Lots.

BMNH 1530.5.6:51; Holotype (Bl.4); from 8.5 mi. W 712 E to 15 mi. N EﬁDE,
off Cape Lopez Light, Cape Lopez, French Conge; 62M; 10 VIII 27. TIRSNB
L6808-404; Parvatype (53.9); 05°54°8 11053'30“E; S0M; 25 VIII 4B. TRSNB
156808-405%; Paratype (V1.7); 05%55's lEDﬂl'E: 23M; OB IX 48, JRSNB 16BOB-
406 ; Paratype (57.0}; 05°%56'5 11“55'E; S50M; 27 X 4B. IRSNHNBE leBO2-14788
#105; (70.3); 05%48°S 11%307E; 494; 31 ITI-1 IV 49, IRSNB 16B08-14788 #1064
{61.6%; 04C48'8 1103U'E; 49, 31 II1I-1 IV 49. HMMHN 1%&7-540, {(81.7);
12909/ 30N 17°12'W. 40M; 11 XTI 63. UMML 16759; 3(64.3-69.1); 05°40'N
ﬂﬂul?=30'E; 46M; 26 W A4, UMML UNCAT. 2(38.6-74.2); 05°00° N DEOGU'W; 7IM,
3N v e4. ZMUC BR224; (67.6), 11954'N l?ulﬁ'ﬂ; 67M; 17 IV 46. ZMUC BR2235;

(63.8): 11954°N 17%14'W; 67M: 17 IV 46,

COUNTED 10 Specimens, 6 Lots,

BHMNH 193D .5.6:46-50; Paratypes: 5(22-67.7); 08%40+157-08%38/15"s 13%13+45~-
13“13’00“E; B4M; O4 VIIT 27. BMHH 1930.5.6:5%2-5%4; Paratypes; (55.6-68.3);
Cape Lopez, French Congo; 63M; 10 VIIT 27. BMNH 1935.5.11:23D; Paratype;
(39.0); ANGOLA. 64M. 04 VIII 27. IRSNB 16B08-407; Parartype (66.3); 05°56's

12°00'E; 6OM; 14 XI 48,
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Flgutre 18, Geographic distribution of Symphurus poymanl and S. trewavasse.
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Symphurus trewavgsae Chabanaud
{Fig. 45B)

Symphurus plagiusa
Regan 1914: 21. Specimens formed in part the basis of 3. trewavasae.
Lazzayo 1973: 245: Argentina; Misidentification.

Roux 1973: 176. Southern Brazil.

5. trewavasjae
Chabanaud 1948a: 50B. Original description; Cabeo Frieo, Brazil.
Ginsburg 1951: 185, Briefly mentloned in comparison with 3. plaglusa.

Menezes and Benvegnu 1976: l44; Redescriprion, photograph, dlagnosed from 8.

plagiusg, ecolagical notes.

Study Material: SB Specimens, 52.5-131 mm SL. 54 x-rayed, 20 measured.
emarks

Symphuyus trewavasae was described by Chabanauwd (1948: 308} from Cabo
Frio, Brazil. 1In hls revislon of western Atlantic species, Ginsburg (195].
185} briefly compared this species with 5. plagiusa and suggested that
possibly 8. trewavasse was not distinct from 8. plaglusa. He noted that
differences in eye sizes hetween thece species, considered diagnostic by

Chabanaud {1948}, were not always successful In separating the twe specles.
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Glnsburg noted that the species, altheugh overlapping somewhat in meriscics,
had modal differences Iin counts, however, Ginsburg did not direccly examine
any 5. trewavasae and suggested that the two specles should be directly
compared in greater detail,

Menezes and Benvegnu (1976: 145) studled the two nomlnal specles and
concluded that twe distinct specles were represented. They peinted out
several differences between the specles noting that §. trewavasae had more
dorsal and anal rays, more rows of scales, a shorter gape and a larger eye.
They noted that the most significant differences cccurred Iin pigmentation
patterns and depth ranges. Symphurus plagiusa has a characteristic large
black spot on the upper part of the c¢percle which 1s never present in 5.
trewavagsae., Menezes and Benvegnu peinted cut that there were also
differences in maximum sizes attalned by both species. Symphurus plagiusa
reaches sizes of 109-166 mm and these sizes exceed that for §. trewavasae
(largest size reported 139 mm}. Size differences between the two species
are alse reflected In relative sires at first maturity. urus
Lrewsvasae matures at approximately 80 mm SL (see below); 5. plagjusg
matures at approximately 110 mm 3L (see descriptive account for this
specias).

There are further diffetrences in the ecology of the two species.
Symphutrvws plagjusa is a shallew water tonguefish commonly found In inshore,
estuarine areas and shallow coastal waters at depths hetween 1 and 28
meters. According to Topp and Hoff (1972) the usual bathymetric limic for
the specles 1s about 6 meters. The smallest (<25 mm 3L} 5. plagiusa are

commonly taken in extremely shallow tidal creeks (Wyanski, pers. commun.}.
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In comparison, 5. tiewavasae occurs In deeper waters on the inner
cantinencal shelf at depths between 12 and 190 meters with a center of
abundance concentrated mostly between 40 and 110 meters (Menezes and
Benvegnu 1976}, Menezes and Benvegnu moted that even the smallest specimens
ef 5. trewavasae are found In relatively deep waters (12 to 38 meters).
4lsa, both young and adult specimens occcur sporadically In deeper wacers
{120-190 meter=). It {a clear from the above informatlon that 3. plapluss
and §. Lrewavasae are discinct specles that are quice different in
meristics, morphometrics and ecoclogy.

Menezes and Benvegnu were convinced that §. plagilusa does not cccur
along the Brazilian coast and that all the references to this specles in
this area or even further scuth were probably based on specimens of §.
Lrewavasae. Therefore, reports of 5. plagivsa by Boux {1973: 176) from
sauthern Brazil and by Lazzaro (1973) from Argentina are, in all

probablliity, referrable to §. trewavasgae.

Disgnosis

A4 medlum-sized tengueflsh with the unique combination of a 1-3-3 1D
pattarn, 10 caudal rays, unpigmented perltoneum, and withour a pupillary
operculum. It is one of rwo Atlantic specles (5. fipormanl {8 the other)
characterized by a 1-3-2 ID pattern. Among cther specles with a 1-3-3 1D
pattern, 5. Liewavasae ls simjlar in meristics te the eastern Atlantic §.
nermand snd the eastern Pacifie 5. atrameptatus. Ic Is readily
distingulished from §. pormani by caudal ray count (10 vs. 12), and the

absence of scales on the blind side dorssal and anal fins {present in 5.
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pormanl},. and pigmentation patterns (sharply-contrasting crossbanding in 5.
trewavagae vs. little or falnt crossbanding In 5. permani). Symphurus

trewsvasae may be distingulshed from 5. gtramentatus by caudal ray count (10

vs. 12} and lower counts (dorsal rays 87V-94 vs, 92-96; anal rays 73-78 vs.
77-8B1), especially vertebrae number (48-49 wvg 30-52),

Among Atlantlc tonguefishes not possessing a 1-3-3 ID pattern, §.

trewavasae overlaps In meristics several 1-3-2 ID pattern specles, including
5. cens, 5. plpey, 5. pus us, 5, sburpgi, and undescribed species

£. It is readily distinguished from all of these by caudal ray count (10
vs. 12), ID pattern (l-3-3 vs. 1-3-2}, and peritoneum pigmentation
{unplgmented vs. bhlack).

Amorig 1-4-2 ID pattern species, 8. tfrewavasae partially overlaps §.
Evaroptervgium in some merlstics (caudal vays, vertehrae), bur may easily be
distingulished from this speclies in several characters, including ID pattern
(1-3-3 vs, 1-4-2 in 3. kyaroptervgium); puplllary operculum and membrane
ostia {(both well-devaloped in 5. kyaropterygium and absent in 3.
Lrewavagge); plgmentacion pattern (8. trewsvasae 1s banded without a dark
brown caudal blotch while Iin §. kyaropterygium bands are not usually present
snd there i a well-developed caudal bloech); and finally, 5. trewavasae has
highar numbers of dorsal (88-94 vs. B3-87) and anal rays (73-78 vs. 67-72).

Sympburus Lrewavasae also overlaps merlatles of severa]l 1-4-3 specles
Including §. gilvitativm, 5. diomedeanus, §. plagjusa and §. plapusia. It
differs from all of these specles in ID pattern {1-3-3 vs. usually 1-4-3)
and has fewer caudal rays (10) than 5. givitatium and 5. plagusia (caudal
rays 12}. Symphurus trewavasae differs also from these two specles and 5.
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diomedeanus In possessing more extensive dentition (8. Lrewavasae has well-
developed teeth on the ecular slde lower jaw and teeth present over half of

the ocular side upper jaw vs. teath usually abzent or few on both ocular

side jaws In 5. civitatjum, 5. plagusia snd 5. diomedesnus). urus
trewavasae may be further distinguished from 3. diomedeanus in that this

species lacks a puplllary operculum (vs., well-developed in 3. dicmedeanus}

and §. trewavasse lacks spotting on the dorsal and anal fins (usually well-

developed In 5. diomedeanus}.

&s mentloned sbove, Symphurus trewavasge 15 simllar in bedy size and
some meristles to the North Atlantle §. plagiusa. It differs from this

species In having higher meristics (deorsal rays 88-94 vs. 83-91; anal rays
73-78 ws. 67-75, vertebrae 47-51, usually 48-49 vs. 4Z-49, usually 45-48),
5. trewavasae also lacks scales on the blind side dorsal and anal fins
{present in 5. plaglusa}. The two species have quite distinet plgmentatiaon
patterns {crossbanding without copercular spot in 5, trewavasae vs. uniform

coloration or occasional banding with well developed black pigment spet on

the operculum in 5. plaglusa).

Description

A meadlum-sized tonguefish sttaining maxlnum sizes of abour 139 mm 5L,
ID pattern ususlly 1-3-3, less Frequently 1-4-2 (Table 9). Caudal rays 10
(Table 10). Dorsal rays 87-94 (Table 11). Anal rays 73-78 {Tshle 123}.

Vertebrae 46-51, usually 48-4% (Tahle 131). HNypurals 4. Longitudinal scale
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rows 67-B0, usually 73-80 (Table 14). Lateral scale rows 31-37, usually 32-
35 (Table 15). Scale rows on head posterior to lewer orbit 15-20, usually
15-18 (Tahle 16). Proporcional measurements appear in Tables 50-51.

Bady moderately deep (depth 26.7-41.9% 5L); maximum depth occurs from
reglon of anal ray 10 to the mid-point of the body. Head moderacely wide
(20.6-26.0% S5L); snout relatively short, rounded (18.1-26.3% HL}, covered
wlith small ctenold scales. Dermal paplllae evident but not highly developed
on hlind side snout. Posterlor extenslon of maxilla reaches te about the
forward edge of the pupll of the lower eye. Eyes relatively large 11.4-
16.2% HL; usually equal in position cor cccasionally with upper eye slightly
in advance of lewer. Anterlor surfaces of eyes and narrow Interorbital
space covered with 4-6& small ctenoid scales. Pupillary operculum absent,
Dorsal fin origin usually at a vertical equal to front margin of upper eye,
occaslonally slightly anterier to upper eye. Scales absent on dorsal and
anal fins,

Teeth well-developed on blind side jaws. Lower jaw on ocular side with
slender teeth covering entire margin of dentary; upper jaw con blind side
with small number or slender teeth on anterior one-half to one-third of

premaxilla,



Table 50,

Length, except Standard Length (in mm), fer Symphurus frewsvasae.

Chayacter
SL
BD
FDL
PAL
DBL
ABL
PL
PA
CFL
HL
HY
POL
SNL
uJL
ED
#)]

UHL

Summary of morphometrics expressed In thousandths of Standard

20
19
20
20
20
20
18
20
19
20
20
20
20
20
20
19
19
19

BANGE
69.1-131.0
267-418
36-50
184243
952-969
757-812
57-80
37-83
B3-129
154-197
206-260
106-132
2B8-48
34-435
20-28
31-47
122-199

13-123

107.3
in7.s
41.4
217.1
959.6
783.1
6§ 8
&0, 8
114 .2
182.0
227,12
118.7
7.6
39.8
21 8
41.0
151.3

1008

17

31

15.

15,

12.

13.
10,

15

3D

.17
.01
.25
03
L35
36
.29
76
70

.92
4l
.95
.08
.13
435
.28

.89

272
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Summatry of morphometrics expressed as thousandths of Head Length

fexcept HW/HL) for Symphutus frewavasae.

HW /HL
POL
SNL
UJL
ED
cD
OPLL
OFUL
UHL

LHL

20
20
20
20
20
24
19
19
19

19

BANGE
1.04-1.49
613-696
181-263
186-250
114-162
159-264
216-419
159-297
£82-960

383-736

HEAN
1.2

Bal.7
206.0
218.8
130.6
227 .72
293.&
221.1
817.7
548.1

25.

22

17.
12,
26,
T
ig.

80.

87

10

@5

N. L

12
67

a8

54

69

L
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Plgmentation
Eyved surface usually light brown with 3-7 {(usually 3-5) complete,

shatply-contrasting, dark brown crossbands. Bands not contlnued onte dorsal
and anal fins. Crossbands on head and posterlormost bedy uwsually faint and
sometimes Ilncomplete but usually visible, The first consplcuous band
crosses the body at the level of the operculum. In most specimens hody
usually with three consplcucus crossbands situated hetween the posterior
part of the head and the caudal region. Outer operculum with small cluster
of brown speckles near ventral margln {remnants of incomplete band?). Inncr
operculum of borth sides cccaslonally lightly plgmented. Isthmus
unplgmented. 3lipght moustache on ecular side upper lip; lower lip ususlly
lightly spotted, but without definite moustache. Blind side a uniform
creamy white. Perltoneum unpipgmented,

Dorsal and anal fin rays falntly pigmented with light brown plgment,
heavliest on proximal half of rays. Caudal fin usually pale, occasicnally
scales covering caudal base darker brown in color than dlstal portion of

caudal fin rays,

Geopraphic Distribution (Fig. 18).
Symphurues trewavagae occurs in the western Scuth Atlantic from

southeastern Brazil to Argentina (Menezes and Benvegnu 1976). The
northernmost record for this species (22°53'3) roughly corresponds to Cabo
Frio, Rlo de Janeiro, The specimen described by Lazzaro (1973) from

Argentina iz also referrable to this species.
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Bachymecrlc Discribution

Symphurus trewavasae occurs at moderate depths (40-110 m} on the apen
continental shelf (Menezes and Benvegnu 1976), Since all size clazses are
found at these depths, {t Is not likely that the specles utilizes shallow
inshore habirats as nursery grounds. Summarized depth of capture
Information from Menezes and Benvegnu (1976) reveals that 44,52 (B5%) of the
specimensa they examinad were taken at depths berween 50-100 m. The deepest
captute reported was for a single specimen collected at 179 m. Only three

specimens were taken shallower than 40 m.

u aturatio

Symphuyus Lrewavasae is a medium-sized tonguefish. Menezes and
Benvegnu {1976) reported & maxi{imum size of 139 mm SL. The largest specimens
examined in this study were males measuring 124, 125 and 121 mm SL and a
female at 123 mm SL. Malers in tha present study ranged In size from 52 5-
131 om SL; measured females were only slightly smaller, ranging from 63.7-
123 mm 5L.

Based on the reproductive stages of females, this species attalns
sexuzl maturity at appreximately 80 mm SL. Females examined in this study
ranged in size from 63.7-123 mm 8L. The smallest pgravid female was 78.3 mm
SL. All females over BC mm 8L had fully elongate gonads and were either
gravid or spent. Females tanging In slze from 63.7-74.7 mm SL were
ripening. Two females, 6%.0 and 78.0 mm 5L, were lnmature.

Little else is known of the blology of this specles.



276

Materlal Examined 51 Specimens, 10 Lots.
BMMH 1911.12.4:264; Holotypa; (117); Brazil; 73M. BMNH 1913 .12.4:265-273,

Paratypes; 9(59.5-112}; 73d. MNHN 50-&9; Paratype; (106}, Brazil,; 7iM.
MNHN 1975-272; 4(102-124): Brazil: 69M, MNHH 1575-271; 6(78.3-131),
Brazil; 66M, MZUSP 12457-468; 12(52.5-119); 34°11's 52°10°w: S8M: 16 T 72.
MZUSP 12476-77: 2(124-125): 29°33'5 48°57'W; 96M; 06 IV 72. MZUSP 12485-89:
5(66.7-113): 33°50'S 51°51'W';65M; 19 IV 72. MZUSP 12498-500; 3(114-125);
15%11°'s 52°%47'w; 97M; 30 X 72. MIUSP 12829 B{54.8-119); Brazil. FURG

UNCAT; 2; 32%09's SIOES'H; 14M; 01 IX 82.
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CHAFTER &.5

Species with a 1-4-2 ID Pattern

Symphurus Eyaropteryglum Menezes and Benvegru 1976
(Fig. 464)

5. parvus

Boux 1973 175; (Mot of Ginsburg, 1951: 192).

2. kyaropterygium

Manezes and Benvegnu 1976 140; Oripginal descriptlion with photograph;

Brazil; 26%345 &BGIQ'U; 52M; ¥4 ¥V 75; lolotype MZUSP 12425; (119 mm SL}.

Bemarks

Henezes and Benvegmui (1976) regarded the presence of membrane ostia as
a unigque character separating 5. kyarepterygium from all species in the

genus. Three other specles (5. miner, 5. parvus and 5. cmmaspjlus) have

also been found to possess membrane ostia. Interestingly, all four species
share a cemmon ID pattern {1-4-2). The possesslon of these two
synapomorhies indlcate that these four species comprise a distincc
assemblage within cthe genus. Tn addition to the two characters mentioned
abpve, these species share other characters in common including caudal ray

count (10), similar, low meriscics and all have a well-developed pupillary



2748

operculum. Three of the Four (not 5. ommaspllus) share a similar pigment
pattern with a promlnent, dark brown hklotch on the caudal reglon of the
body. The caudal bloteh is lacking in 5. ommaspllus, Instead this species

has a single ocellated spot on the dorsal and anal fins.

Study Mateylal: 14 specimens, 31.9-120 mm SL. l4 x-rayed, 12 measured.

Dlagnosis

The presence of a 1-4-2 ID pattern, membrane ostia, 10 caudal rays and
a puplllary cperculum separates §. kvaroptervgium from all other species in
the genus except the other three members of this species group. With
respect to fin ray and vertebrae counts and the presence of a pigment blotch
near the caudal fin base, §. kvaroptervgium is more closely related to the
north Atlantlc 5. parvus than to the other two species. Symphurus
kvaroptervgium can be discinguished from 3. parvus, however, by differences
In modal discriburieons of meristic characters (see Figs. 19-21 for frequency
histograms of meristics for 1-4-2 ID pattern specles). Sypphurus
kyarcpterygjum has higher counts including higher dorsal and anal fin ray
counts {dorsal rays 83-87 vs. 75-B6;, anal rays 67-72 vs. €0-70) and a higher
nurcber of scale rows (73-Bl vs, 5%-78, but usually 59-74 in 8. parvus}.
There are alse differences in maximum slzes attained by both species.
symphutus parvug 1s a smaller specles reaching a maximum size of sbout B8 mm
SL and individuals as small as 35-50 mm SI. are sexually mature (Flg. 23).
This contrascs with 3. kyvaropterygjum where comparatively larger sizes (B5

mm SL or larger} are necessary before maturity ls reached.
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Merigtic differencas hetween §. kyaropterypium and the Caribbsan 3.

ocpmaspilug and Forth Atlantic 8. plpor are even more diastinect {see Figs. 19-

21) and 2ddicionally, §. kyvareptervgium is a much larger than these two
diminutive flatfishes. Symphurus kyayopterygium reachas lengths of 120 mm
5L while the other two specles are conslderably smaller (60 mm 5L, 5.
ommmagpilus and 71 mm SL, §. minor).

Description

A medium-sized tonguefish attaining a maximum length of approximately
120 mm SL. ID patctern 1-4-2 (Table 9}. Caudal rays 10 (Table 10). Dorsal
rays B83-BY (Table 11). Anal rays 67-72 (Table 12?). Wertebrae 47-49,
usually 47-48 (Table 13). Hypurals 4. Longitudinal scale rows 73-81 (Tahle
14}. Scale rows on head posterior to lower orbit 16-18, usually 16-17
{(Table 153). Lateral scale rows 36-39 (Table 16). Proporcional measurements
appear in Tables 32-53,

Body relarively deep (depth 24 4-31.9% SL); maximum depth in anterior
third of body. Head relatively wide {20.8-25.3% 5L): snout relatively
short, somewhat rounded ({14.9-19. 5% HL), covered with small ctenoid scales.
Dermal paplllae well developed In larger specimens but poorly developed in
smaller individuals. Dermal papillae present an blind =ide snout, chin and
dorsal reglon of the head preceding dorsal fin, On the ocular =ide, dermal
paplllams extend onto the anout, slmost te the level of the eyes. Mouth
amall, the gape very short, egual to the lengch of the s=nout; pasterlor
extensjon of the maxilla extends to, but not usually beyond, the region of

the anterlor boerder and the anterior margin of che pupll of the lower eye.



Table

52. Summary of morphometrics expressed In thousandchs of Standard

ZB0

Length, except Standard Length (in mm}, for Symphurus kvaroptervgium.

Chagactey N
SL 12
BD 12
PDL 12
PAL 12
DRI 12
ABL 12
PL 10
FA 11
CFL 11
HL 12
HW 12
POL 12
SNL 12
UJL 12
ED 12
CD 12
UHL 12
LHL 12

RANGE
31.9-119.%

244-3110
28-46
134-232
954.-9748
751-809
59-85
45-78
92-119
156-210
208-251
105-142
26-40
29-47
22-34
29-49
130-175

82-115

MEAN
93. 4
298.7
35.5
209 .8
964 . 2
781 4
70.8
S8.4
107.3
192,13
235.2
127 .4
32.8
37.2
27.2
40 . 6
151.8

100.8

23

18.

14,

19,

13.

15

12,

10,

T4,

ED
46

87
A%
50
i
05
.03
22
X
.23
8h
54
LAB
A5
.13
.92
30
81
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{except HL/HW) for Symphurus kyavopterygium.

Character
AW /HL
FOL
SNL
UL
ED
cD
OPLL
OPUL
UHL

LHL

281

Summary of morphometrics expressed in thousandths of Head Length

12
12
12
12
12
12
12
12
12

12

RANGE
1.04-1.35

624-706
149-1495
151-227
117-164
165-260
17%-370
166-294
672-890

188 -642

HEAN
1.2

663 .2
L70.5
192, 1
139 .8
211.7
298 .4
213.0
79l.6

527.86

24,
17,
17,
14,
29,
a6,
5.
67.

67.

09

24
.
55
15
65
18
71
bl

20
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Eves relatively large (11.7-16_4% HL), about equal te the length of the
short snout, usually equal in position, altheough occasionally upper eve
situated slightly more anterier than lower. Eyes with 4-8 small ctenold
scales on the upper surfaces; with 1-3 scales in narrow interorhital space.
Puplilary operculum well-developed. Dorszal fin origin usually at a vertical
egual to anterior margin of upper eye; occasionally extending slightly
anterior of forward margin of upper eye. Dorszal fin membrane, fram about
the seventh ray backward, with & series of orifices in fits basal part. Anal
fin mepbrane along bassl part also with perforations extending for the
entire length of the fin.

Scales moderate In slze; ctenold; with cteni about equally developed an
both sides of flsh.

Teeth well developed on blind side jaws. Lower Jaw on occular side
usually with & single row of small teeth extending over anterior three-
fourths or occaslonally covering entlre dentary. FEyed side upper jaw with
teeth arranged in a single row usually extending to the midpaint of the
premaxilla or occasionally reaching slightly pesterior te the midpoint of

the premaxilla.

Plgmentation

Eyed surface generally light brewn, often mottled with diffuse areas of
darker brown pigment. Scale margins highlighted with darker brown pigment.
The most conspicuous plgmentation on the body 1s a large and vertically
elongated dark brown spot, approximately 5-7 scale rows in length and 7-9

scale rows wide, situated 3-5 scale rows in front of the caudal fin base.
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Operculum not plgmented other than general body color. Inner ecperculum and
fsthmus not pigmented. Slight moustache on the ovcular slde upper lip:; lower
lip infrequencly spotrted. Blind side whice. Peritoneum unpigmented.

No defined pigmentation patterns in the varrical fins, but wirh rays
varlously plgmented, becomlng darker in posterior third of bedy. Caudal fin
generally pale; the basal pertien with scales more darkly plgmented than the

distal, scaleless half of fin.

S5]lze u [x]

Symphuyus kyayoptervgium Iis a medium-sized tonguefish atcaining maximum
lengths of about 120 mm 5L. It is infrequently collecced and thus little Is
known regarding aspects of its life history. Of 12 specimens examined in
this study, the largest three {120, 110 and 106 mm 5L) were males. The
largest female measured 106 mm 5L and appeared to be gravid, Two smaller
females, 74.1 and 85.9 mm 5L, hsd elongate ovarles that contained only
unripened ova. From these brief obhservations, It would appear that thls

species atralns sexual maturicy at a size of approximately 90 mm SL.
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Geopraphic and Bathymetpic Distributiomns (Fig. 22).
Symphutus kyareopteryglum inhabits Inner continemtal shelf waters along

the coast of southern Brazil (Menezes and Benvegnu 1976). 1t has been
collected enly In the western South Atlantic from Baia da Ilha Grande, Rlo
de Janeiro (about 23°5, 44°30°W) to Rio Grande do Sul (31°24's; so®36'Wy.

Based upon the limited number of specimens collected thus far, it
appears that this specles inhablts open shelf waters between 36-6Y9 meters.
In the South Atlantlc, the depth range inhablted by §. kyavopterygium
partially overlaps that of 5. trewavasse (see hathymetric discribution under
account of 3. trewavasae) but since so few 5. kyvayropterypium are avallable
for analysls, it is difficult to estlmate the degree of overlap between

these two species. Symphupus tyewavagse ranges into deeper water.

Material Examined

epaured 12 Speclmens, 9 Lots,
MZUSP 12425, Holotype (119); 26°34'S 48°10'W; S2M; 14 V 75. MZUSP 12783:
Paratype; {21.9); Bala de Ilha Grande, Brazil; May, 1%86. M2ZUSP (2784,
Paratype; (B5.93; Ilha de Sac Sebastiao, Brazil; Oecc, 1525, MZUSP 12913
Pararype: (92.7); 24957¢5 45%32°W; 61M; 26 11 75. MZUSP 12914-915;
Paratypes: (86.3-94.7); 25°33+5 46%427%; 55M; 17 ¥ 75. MNHN 1975-264;
2¢74.1-106); 239265 44%36'W; 36M; 09 XII 61. MNHN 1975-266; Paratype:
(96.5); 2473475 46°31'W; 45M; 14 XTI 61. MNHN 1975-267; Paratype; (117);
n°%2a-s 5ﬂ°36'ﬂ; 66M; 17 XI11 61. MNHN 1975-268« 2{106-110); 31924's
50736°W; 69M; 29 XII 61. Counted : MNHN 1975-265; Paratypes; 2(96.0-116);

2642185 45%°22'W; 66M; 11 XII &1.
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Figure 19, Frequancy hlstogram for the number of dorsal rays ocecurring in

four specles with a 1-4-2 ID pattern.
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Figure 20. Frequency hlscogram for the number of anal rays cccurring in

four specifag with a 1-4-2 ID pattern.
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Figure 21. Freguency histegram for the number of vertebrae occurring in

four species with a 1-4-2 ID pattern.
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Symphurus minor Gilnsburg 1951
{(Fig. 48R}

Largescale Tonpguefish

Aphoristia pigra
Goode and Bean 1BBG: 154 (in part}; Specimens from Albatross Station 2374

might be the same spacimens included in the original descri