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Revision of the Sea Basses of the Genus D iplectrum 
(Pisces: Serranidae) 

TEPHE A. BaRTO E 

AB TRA T 

Twelve species of Diplectrum are recognized: three western tlantic (D. formosum. [). 
biuittatum, and D. radiale) and nine ea tern Pacific species (D. pacificum, D. conceptione, D max
imum, D. rostrum, D. labarum, D. eumelum, D. sciuru8, D. macropoma, and D. curyplectruml. \11 
species a re her maphroditic and possess an ovarian sinus in the po t riormost gonadal area Dlplec
trum osteological cha racters aid in defining the genus and in comparing its taxonomic ,tatu, \\ ith 
Serranu8. Definitions of the Serraninae and erranidae are modified a a result of Diplectrum 0'
teo logical characters. T he genus is basically restricted to the warm tropical-subtropi al coastal arl'a, 
of the new world. Diplectrum biuittatum, however, often occur at insular localitil''', and D. ('on
ceptione occurs in colder, temperate Peruvian waters. Diplectrum formosum is considered to haH a 
nor ther n subspecies, D. f. formosum, and a outhern form, D. f. radians; D. bit'ittatum is al,o com
po ed of two subspecies: D. b. biuittatum from South American and aribbean areas and D. b. ar
cuarium from t he Gul f of Mexico. An intermediate population occur in the \icintt) of outhern 
Florida. Diplectrum radiale and D. pacificum are "geminate pecies" and similar morphologicall~. 
Diplectrum mexicanum is considered a junior synonym of D. macropoma. 

INTRODUCTION 

The genu Diplectrum is compo ed of nine Pacific 
(Ro enblatt and John on 1974) and three Atlantic 
species distributed in the tropical-subtropical areas of 
the Western Hemisphere. The species are colorful ea 
ba e which bear an enlarged preopercle. All pecie 
t hu far examined are considered to be synchronous her
maphrodites . Because of their small size (usually Ie 
than 300 mm) they are presently of little commercial im
portance, yet as they are abundant at orne localitie 
they may have potential as a food or industrial protein 
resource. Con iderable confusion occur in the literature 
be ause the genus has never been adequately defined . 

pecie recognition ha been difficult owing to inac
curate literature account and mislabeled mu eum 
material. Robins and Starck (1961) performed a 
preliminary investigation on the genu Serranu. Thi 
wa the fir t major tep in clarifying the ubfamily er
raninae since the revision of the erranidae by Jordan 

nd Eigenmann (1 90). Revision of uch genera will 
allow ichthyologi t to begin a embling our knowledge 
and permit a ystem of order in the erranidae ( mith 
1971). 

Herein i pre ented a y tematic revi ion of the genu 
Diplectrum. The purpo e of thi paper are to define the 
genu , to make a preliminary evaluation of the tatu of 
the genu among the erraninae, to de cribe the pecie 
recognized a a ociated with the genu. and to um
marize our current knowledge of the life hi tory and 
zoogeography of the pecie. 

'Facult)' of Biology, University of We't Florida, Pen acola, FL 32504. 
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MATERIALS AND METHOD 

nder the ub ections entitled" peclmens e. amined" 
the following in titutional abbreviatIOn are u. cd: 
BM H. Briti h Mu eum (:'>Jatural Histor~): A '. 
California Academy of cience; F:VL H. Field :\OIu. eum 
of atural Hi tory; F BC. Florida Department 01 

atural Resource; F M. FlOrida tate ~Iu . eum: F:l . 
FloT/da tate Univer ity; G RL. Gulf oa. t Re aTl h 
Laboratory; GMBL, Grice :'larine Biologi( al 
Laboratory; INP. In tituto J. aClOnal de Pe, ca, ;:\Iexi 0, 

LACM. Lo Angele ounty :Vlu eum; l\1 Z. ;\lu em of 
Comparative Zoology; :VI. HJ.'. :V1u. eum. 'ational d HI -
tiore aturelle: MZ P. Mu eu de Zoologia da 'ni\ r-
idad de ao Paulo: RM J. H. Rijk. mu. eum \'an , 'atuur

lijke Hi torie: "" IO. cnpp In. titution of ceanograph~; 

o mith onian Oceanographic :-,orting rent r, 
TABL. Tropical Atlantic Biological Laboratory; l 
Univer ity of Arizona: ' LA. Tni\'er it)' 01 alifornia at 
Lo Angele : UCR, Uni\'er:idad de 0 ta Rica; T:\ l:\lL. 
Ro en~tiel ""chool of :\olarine and Atmospheric 
L'ni\'er it\' of ;\llami : L'. ·C. ni\er it)' of 

arolina. In titute of ;\larine clence; PR, l mH'r It\ 
of Puerto RICO: L' . -\1. • atlOnal \lu. eum of • otural 
HUon', \\'a 'hmgton, D .. : 'T\l 
ac, :\Iarine clence. In. titute, l"ni\'er It\ 0 

Wa. hlngton. 
When complete information i 0\ ailabl or p Imen 

examined, the abbre\'iation lor th mu eum I folio\'. d 
by' it. museum catalog number, follo\'.ed b) a omm 
the number of pecimen in the lot, and h 
,.,tandard length in milhmeter in p r nth T 
material i. labeled holot) pe, parat\ p , Ie r 
paralectotype immediateh aft r h cat I ~ 



Uncat aloged museum specim ens are referred to by field 
numbers, cruise numbers, or other field data in place of 

catalog numbers. 
All measurements were made with d ia l calipers and 

recorded to 0. 1 m m, except standard, total, a nd fork 
lengths greater than 100 mm which were recorded to t he 
nearest mill imeter . Counts and measuremen ts were 
made and recorded according to the method, of H ub hs 
and Lagler (1964) with the following additIOns and 
modifications: count for cheek cale rows A, from the 
posteroventral angle of the eye dowll\\ard and pos
teriorly toward the lower preopercular angle; counts for 
cheek scale rows B, from the po tenor serrated upper 
arm of the preopercle downward and anteriorl~ to thr 
distal corner of the maxillary (Ginsburg 1948); predorsal 
scale rows, immediately below the predorsal midllOr 
from the base of the first dorsal spine forward; gill rakers, 
counted on the left anteriormost arch alld include all 
rudiments of gill raker and tubercle; preopercular spur 
spines, counted between the upper and lower out. ide 
angles of the preopercular pur; only rays of the left pec 
toral fin were counted; all p eudobranch filaments were 
counted on the left side; interorbital width, as the least 
fleshy width of the interorbital area; cheek length, from 
the distal maxillary edge to the neare t border of the ver 
tical propercular arm; maxillary width, at the broadest 
part of the distal maxillary area; lacrimal width, trom 
the anteroventral corner of the eye to the neare. t 
anteroventral lacrimal edge; orbit width, the lea,.,t di . 
tance between fle hyedge ; lower jaw length, the length 
of mandible; pelvic origin to anu , di tance lrom an 
terior pelvic fin ba e to ba e of anal pine; postanal 
length, from the anterior anal spine ba e po teriorly to 
the center of the hypural ba e. 

Standard length ( L) is given in millimeter but all 
other measurements are pre ented 10 thou andth of L. 
Data in the species account are pre ented in the fol
lowing manner: character and mean value, followed 10 

parentheses by standard deviation, range, and number of 
specimens. For meristic character, the tandard dena
tion and number of specimens are not included in the 
description but are found in the appropriate table. 
Proportional measurements are presented oni) for 
specimens larger than 75 mm SL. Count for meri tic 
characters are presented for all fishes regardles of tan
dard length. 

Color descriptions were taken from live and/or preserv
ed specimens and are indicated as such. 

Osteological terminology generally follows t hat of 
Smith (1971), Monod (1968), and M cAllister (1968), an d 
the abbreviations used are as follows: AR, articular ; B , 
branchiostegals; BB, 1-3, basibranchials; BO, basioc
cipital; BS, basisphenoid ; CB , 1-5, ceratobranchials; 
CH , ceratohyal; CL, cleithrum ; COR, coracoid ; CP , 1-4, 
pre-ural cent rum; E, 1-3, epurals; E CT , ectopterygoid ; 
E H , epihyal; E ND , endopterygoid ; EPO , epiotic; EXO , 
exoccipital ; FR, frontal ; H , hyoid ; H ; I-V, hypurals ; HA, 
haem al arch ; HB, 1-3, hypobran chials; HS , haemal 
spine, GH , glossohyal; IC, intercalar ; LAC , lacrimal; LE, 
lateral ethmoid; LH, lower hypohyal ; MET, metaptery-
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go id ; PA , pan eta l, PAL, pala tine; PAS , para phen1lid ; 
PH , pa rh vpura ls; PJ{O , proo tic ; PT, po;, ttemporal ; VI 0 , 
pt r roti c, PTS , pteros phenoid ; Ql ', quadrate ; R. rad ial ; 
RA , retroa rti cul a r ; S(" scapula ; . (,I. , supracleithrum ; 
SE, suprae lhmoid ; .' 0 , supraoccipital ; S.', :ubocular 
shelf; . T , stegura l; SYM , sy mplect ic; TH , upper 
hy pohya l; V . vo mer. 

Osteo log lC'al eXflmina t JOn wa conducted fmm radio
gra phs on skelptons pn' pa red hy m ac ra t ion , clean ing hy 
de rmes tid bee tl es. soa king In am mon iu m hydroxide 
(Klln ne rt h I g():,) , or ~tai n ing wit h ali za rin and clea ring 
With trypsin. T he met hod em pl oved for clf>a ring a nd 
stalOlng wa the procedure ofTavlor I I )7) but mod ifi ed 
In that the staining \\<1 performed p rio r to dearing Ver
tebral count. \\('Te eparated into precaudal an d r.audal 
by a plu ign. ~l ethod fllr counting d )r al fin UpPfJ rt 
f()II()\H~d that of .'mith Hnd Hailey (I'll. 

pecirnen,., exnrnined Cl. teolugically 

lhr)/I I truf1I /nrmo Wil. • 'orth (arollOa: neat., 17 ( :?
:?H)) FI()rida Gull: LA :\.! ~n~~07-1, 1 (20.i); LA (, ~l 

3.l.l0fi-I, I (~:! ); LAC';\! 3~30 -3, 1 (:?If): LA r';\1 
.l . l.l()()-~, I 1~1O); LA( :'1 3~3() I, 1 tl ); neaL, 3 
(ad.). 

D. hll' lltGtllm r'uha I F lorida: 
l'n at., 1 I]()~) _ Trxa" l'n at., 1 (ad. Hondura: 
TARt ]().')1'i >, 1 91 J; TABL 1()5lHO. 1 / 51. P anama: 
T 'ncat , 1 (JlI\') C()lomhia: l '\l:\I L 153 7, 1 (75)_ 

D paci/lcum ;\l exlco', IO fj.5-lH-t, 1 (f)< l. P anama_ 
Uncat., .t (11,-207); I ncat , 1 (juv _ 

D maempuma Panama: l nea t , 2 111;1·117); ' ;o..,nlL 
26241),2(74- oj; ~l ~l L 25075, 1 (1)2; ' :\l:\IL 25094. 
2 (flO-f)I) 

D. ru.·trum_ Bahia de Bandera .. ;\lexlco- 10 6:1-1f)(), 6 
(nl-lOfi l. 

D. cunccptlUnl'. Peru L .. ' \1 21357 and 2113 - . 3 ( ~9 -

1(0)' 

D. ma.r/mum_ Baja alifornia. ' I E~-lU, 1 /jm_J 
[) .ClUru. . ,ulf oj aliforOla.'1O /0-/0, 1 (109): 

l"':\:\1 46:1/ L 1 (paralectotype) 
D euryp/ectrul11. 0 ·ta R ica: n eat., 5 (122-

139). Panama: ' ;\1\1L 26244. 2 (60-73), 
D. labarum. Golfo de Tehaun tepec, ;\lexico: 10 63· 

,)24, 4 (juv_). 
D. eume/um. 0 ta Rica: " ncat., 2 (209-22). olom-

bia: C :\M 211393, 2 (74- l. 
'erranus phoebe. "'orth C ar o l ina : U ncat. , 1 

(53). Cuba: U " M 110279, 1. ~o locality: MML 
63 , 2 (ad.). 
tabacariu . Cuba: U 1 M 26662, 1 (ad. ). 

S. tigrinus. Cuba: :\fM 1102 3, 1 (ad .). 
S. notospilus. Carolina: Uncat. , 3 (juv .). 

GENUS DIPLECTRUM HOLBROOK 1855 

Diplectrum H olbrook 1855:32 (type-species : Ser
ranus fasicularis Valenciennes = Perea formosa 
Linnaeus as subsequently designated by Goode 
and Bean 1886:203). 



Diplectron Troschel 1858:24 (improper emenda
tion) . 

Haliperca Gill 1863:236 (type-species: Serranus bi
uittatus Valenciennes, by monotypy). 

Troschel (1858:80) invalidly emended Diplectrum as 
Diplectron. This error was later copied by Canestrini 
(1860:303, 306). Vieillot (1816:50, as cited by Neave 
1939:106) had earlier applied Diplectron as a genus to the 
class Aves. Berg (1895:45) wrongly considered the generic 
names Diplectrum and Diplectron as homonyms and 
therefore thought Diplectrum (Pisces) to be preoccupied 
by Diplectron (Aves). Berg then applied the generic 
name Centropristis to form os us (= formosum) because 
of priority. The generic name Diplectrum is to be retain
ed for Pisces under Article 56a of the International Code 
of Zoological Nomenclature (International Commission 
of Zoological Nomenclature 1964). 

Description.-Small percoid fishes, moderately com
pressed , moderate to slender depth with terminal jaws. 
Dorsal and ventral body profiles nearly equal. Caudal fin 
truncate or slightly forked. Upper caudal lobe usually 
somewhat longer than lower. Upper lobe sometimes ex
tended as elongate filament. Dorsal fin continuous, only 
slightly indented between spinous and soft dorsal fins. 
Villiform teeth present in upper and lower jaws. Both 
jaws also with an outer row of 5-10 small caniniform 
teeth. Vomer with villiform teeth in wedge- or V-shaped 
pattern. Palatines with thin elongate band of villiform 
teeth. Preopercle forms almost right angle between 
horizontal and vertical limbs. Both limbs serrated entire 
length (except vertical limb in D. euryplectrum). 
Posterior preopercular angle expanded as spur of varied 
shape, composed of numerous enlarged spines. Oper
culum with three spines or projections posteriorly, the 
middle spine the longest. Posttemporal serrate. Top of 
cranium smooth. Midline suture of frontal bones flat. 
Epiotic-parietal-supraoccipital area next to supraoc
cipital crest nearly flat. Supraoccipital crest short and 
low, usually with supportive stay close to crest edge 
paralleling body line. Epiotic posttemporal facet elon
gate and narrow with a single posterior projection . 
Parietal "wings" elongate and broad. Epiotic posttem
poral facet not delineated medially by a ridge. Parietal 
ridge present but low, not extending forward upon fron
tals. Lacrimal broader than distal maxillary tip except 
in D. sciurus. Supramaxillary absent. Pelvic fin origin 
under, or in advance of, pectoral fin. Branchiostegals 7, 
vertebrae 10 + 14. Predorsal fin supports weakly de
veloped, with a formula of 0-0-0-2- or 0-0-2-. Dorsal fin 
formula X, 12. Anal fin formula III, 7 or 8. Pectoral rays 
14-19. Snout naked and top of head naked posteriorly to 
vertical line with upper preopercular arm. Inter- and 
subopercles naked. Scales ctenoid. Small scales present 
in rows on some species along rays and spines at anal fin 
base. Scales absent from dorsal fin. Pored lateral-line 
scales with distal portion of pore projecting parallel to 
body midline. 

All species are synchronous hermaphrodites. Ovarian 
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tissue comprises the anterior portion of the gonadal 
lobe ; testicular tissue pre ent po teriorly in a broad 
band in varied pattern . Po teriorly and ventrally an 
"ovarian sinus" of possible acce ory-gland function oc 
curs. 

Color pattern in the genus is varied but ba ically the 
snout and cheeks bear spots or lines of yellow, orange, or 
blue. Dorsal and caudal fins have a combinatIOn of 
orange and blue patterns of spots and stripe; either 
spots or stripes may be absent. Body is brown dorsally, 
pale ventrally, lateral body surface is traver ed \ er
tically with dark bars and horizontally, with two dark 
stripes. Portions of this pattern are of varied intensity 
and distinctness. 

The genus is endemic to the western hemisphere and is 
generally found in continental coastal areas in tropical 
subtropical life zones. 

OSTEOLOGY 

General osteology of Diplectrum 
(Figs. 1-5) 

Vomer with a narrow chevron-shaped patch of 
villiform teeth . Villiform medially and short caniniform 
teeth laterally present in narrow bands on dentary and 
premaxillary bones. Glossohyal teeth absent. Villiform 
teeth present on palatines in a thin elongate pat ch. 
Lateral ethmoid with three facets for articulation ( ee 
Gosline 1966) . Interorbital area narrow. Frontals with 
deep grooves dorsally leading from anterior edge and ter
minating in a large elongate midfrontal foramen. Dorsal 
junction of frontals a broadened surface . Top of cranium 
smooth, without ridges , area rounded or somewhat fl at 
tened. Epiotics with a single elongate narrow post tem
poral facet. The facet not sharply delineated from 
remaining portion of epiotic by a ridge. Epiotic-parietal
supraoccipital surfaces lateral to the supraoccipital crest 
nearly flat. Parietal ridge low and short, terminating at 

Figure l.-Diplectrum formosum, Florida; right lateral view of kull. 



v 
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Figure 2.-Diplectrum formosum, 165 mm L, North Carolina: I) Icfl 
lateral; B) ventral; and C) dorsal views of neurocranium. See le"l 
page 2 for abbreviations. 

frontal border. Posterior frontal area with evidence of 
parietal-ridge extension forward and curving laterally, 
not a true ridge but as a corner on kull. Po ttemporal 
fossae large. Pterotic "wings" elongate and broad . 
Supraoccipital crest short and low, extending po teriorl,'. 
and ventrally to exoccipitals. Anteriorly, upraoccipitai 
crest base only slightly expanded, terminatmg at 
posterior frontal edge. Intercalar with prominent 
posterior projection for articulation with posttemporal. 
Parasphenoid straight or nearly so. Prootic-ba ioc
cipital-parasphenoid area expanded as prominent otic 
capsule. Six sub ocular bones (Fig. 3). ubocular shelf 
composed of third and occasionally a portion of the 
fourth subocular bones. Predorsal fin supports thin and 
weakly developed, the formula (Smith and Bailey 1961) 
0-0-0-2- or 0-0-2-. Vertebral column with 10 + 14 ver
tebrae. The eleventh vertebra bears the first haemal 
spine generally curving posteriorly, slightly flattened dis
tally, but concave on proximal anteroventral surface 
(Fig. 4). Caudal fin type-Vb ofMonod (1968). Ceratohyal 
with shallow, gently curved dorsal surface. 
Branchiostegals seven; 5 1/2 on the ceratohyal, 1 Y2 on the 
epihyal (Fig. 5). The fi rst three attach vent rally to 
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ce ratohyal, remainin~ hranchioste~al. having late ra l a t
tachment. Opercltlllm wdh t hr e prominent point (Ir 
proJE'ct iOns postpriorly. Posttem poral sNr<lt '. 

Preopercle forming n('arly ri~ht angle hetw(:£'n horiwn
tal and vertical arm~, Horizontal arm alway erfill('. 
Preoperntlar spur with many (·longate pille and ('x
panded In various harJ('. 

Comparative 0 teology of Diplectrum spp. 

Skeletons of Vari()ll~ prt'paratilln fllr all pecic (If 
[)lpl,.ctrum excc'pt [J radwl y'('fE' ·xamined. F igur' of 
lJ {()rmIJ.'lwl W('re preparE'd and are pre. ('nted for ('(Im
parati\, pllf[JO. (' . Altho1lgh [J ffJrmo urn nlay hr· one ()f 
the mOT(' . pc('ialized ~ peCl ,compari on .... ill he mnd on 
Its II t('{)l{)~ical 1Jlorpholog) and diffE'ren('c .... ith (Ither 
species will be noted. '[ he hn ic II. tl'(Jlrlg , 1M thr· genu 
ha . been lHI' ented abc)\£! and the only p clIll 0-

t('ological a"p 'ct-- lire ((In idered here 
\ 'ornerine-teeth patch orrn a broad wedge- haped 

pattern in /J forma um IJIpir'ctrum ('iuru' ha a nar
ftl\\'er t riangulnr vornerin >-loot h pu tch. 'r he anterior 
paTU. phenoid bencl lightly do \'n\\ard in I). iormo um 
but i nearly . traight for the ()ther . pecie". The lateral 

A 

Figure 3.-Diplectrum formo8um : A) jaw suspension, left latf'ral; B) 
suborbital bones above. right lateral; below, dorsal. See text page 2 
for abbreviations. 



B 

Figure 4.-Diplectrum (ormoBum: A) caudal complex, left laterial; B) 10 th, 11th, and 12th vertebrae, left lateral. See text pages 5-6 for abbrevia
tions. 

UH 

B 

R 

Figure 5.-Diplectrum (ormoBum: A) hypobranchial apparatus, left lateral; B) hypobranchial apparatus, dorsal; C) pectoral girdle, left lateral. 
See text pages 5-6 for abbreviations. 
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parietal ridges are low in all species but slightly more 
developed in D. maximum, D. eumelum, and D. 
pacificum. Diplectrum pacificum and D. maximum 
show some evidence of a medial curl of the ridge near the 
frontal parietal borders . In D. formosum the supraoc
cipital crest originates at an abrupt angle, is higher, and 

, its posterior edge approaches the exoccipitals at a low 
angle . In all other species of Diplectrum the crest 
originates at a low angle , its dorsal profile is nearly paral
lel to the central axis, and its posterior edge i at an 
abrupt angle. Also the supraoccipital stay ( ee Gosline 
1966) is absent in D. formosum; its presence in other 

Diplectrum is variable between species. The stay is 
greatly reduced in D. biuittatum. In D. labarum the ~tay 
runs cIo ely along the dor al crest edge. In other DLplpc
trum the ridge i present, strong, and parallels the cen
tral axi. Anterior upraoccipital-crest ha e is not 
noticeably thicker in D. formosum hut appears slightly 
thickened for all other Diplectrum. Predorsal formula i' 
0-0-0-2- for all DLplectrum (the third predorsal support 
may he mi sing in a few individual) except in D bLuLt
tatum, D concpptwne, and [) eurvplectrum which have 
a fo rm ula of 0-0-2-. Fir t haemal spine with a low 
protuberance on the posterior surface for D formowm , 

~ 
L 

t 
Figure 6.-Squamation of cheek and serration of preopercie in species of Diplectrum: A) D. formosum, 143 mm SL, 
UMML 3314, Jacksonville, Fla.; B) D. bivittatum, 104 mm SL, UMML 12324, St. Augustine, Fla.; C) D. paci{icum, 
133 rom SL, USNM 183980, Gulf of California; D) D. radiale. 197 mm SL, UMML 28749, Trinidad; E) D. rostrum, 117 rom 
SL, CAS 25295, Colombia ; F) D. conceptione, 145 mm SL, USNM 213478, Ecuador; G) D. euryplectrum, 122 mm SL, 
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D. biuittatum, and D. sciurus. Posterior haemal spine 
smooth in Diplectrum except in D. pacificum where the 
posterior haemal spine curve is somewhat exaggerated. 
Lacrimal very broad, broadest in D. formosum, except 
for D. sciurus which may be considered to have a narrow 
lacrimal width. The maxillary is thin, broadest toward 
middle in D. formosum. In other species it is broadest 
distally but the shaft is thick and somewhat spatulate. 
D. sciurus has a broad maxillary tip and the shaft is thin. 

The subocular shelf is rectangular, somewhat more 
square in D. maximum, D. conceptione, and D. biuit
tatum. The shelf is generally restricted to the third sub-

ocular bone, but in some individuals the fourth flattens 
out medially to form the posterior shelf edge. The post
temporal is variously serrate in all species. Diplectrum 
biuittatum and D. maximum have the least developed 
serrae; D. conceptione has enlarged serrae; and fewer ser
rae are found in D. eumelum, D. euryplectrum, and D. 
labarum. 

Preopercles vary (Fig. 6), however, the species can be 
placed in several morphological groups with regard to 
this character. With its broad spur and double cluster of 
spines, D. formosum forms a category by itself. A second 
group with broad pre opercular spurs is composed of D. 

UMML 26251, Panama; H) D. eumelum, 189 mm SL, USNM 213813, Colombia; I) D. macropoma, 127 mm SL, USNM 
213591, Colombia; J) D. labarum, 134 mm SL, SIO 65-257, outer Baja California; K) D. maximum, 302 mm SL, USNM 
200373, Peru; L) D. 8ciurus, 126 mm SL, SIO 70-70, Gulf of California. 
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euryplectrum. D. eumelum, and D. macropoma. 
Decidedly truncate preopercles are seen in D. labarum 
and D. sciurus. Diplectrum pacificum, D. radiale, and D. 
rostrum may be grouped together with narrow, truncate 
spurs. Diplectrum conceptione and D. maximum form a 
final group having a narrow spur with fewer spines. 
Diplectrum biuittatum could justifiably be placed in 

, either the D. pacificum or D. conceptione group. 
In juveniles less than 75 mm SL the preopercular spur 

is not yet differentiated into the adult form. Figure 7 il
lustrates developmental changes in the preopercle for D. 
formosum. Preopercular spurs of smaller Diplectrum 
basically resemble the smallest D. formosum preoper
cular spur depicted. 

Notes on Serranus Osteology 

Owing to the obvious affinities of Serranus and Diplec
trum some characters for the former genus are presented 
to clarify the latter. Inferences on relationships are made 
below. Only a few species and specimens of Serra nus 
were examined, but a few obvious features are noted. 

Vomer broad and V-shaped. Midlateral parietal ridges 
are prominent, extending upon the frontal area anterior
ly and laterally. Epiotic bears two posterior projections 
and the posttemporal facet is broad. This facet is also 
sharply delineated from the remainder of the epiotic by 
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an irregular ridge. Epiotic-parietal-supraoccipital area 
not flat, but irregular and uneven. A groove or 
longitudinal depression along the junction of the fron
tals. Pterotic "wings" short and narrow. Horizontal and 
vertical preopercular arms join at an obtuse angle and 
the preopercular spur is never developed. Lacrimal nar
row, equal to or narrower than maxillary width . Predor
sal fin support formula 0-0-0-2-, the interneurals strong. 
Lateral supraoccipital crest stay not close to distal crest 
edge. 

Differences have been emphasized in this partial os
teological summary of Serranus. However, the notable 
character differences between the genera should serve as 
a means to define the genus Diplectrum more suc
cinctly. I wish to stress the need for more complete os
teological studies of Serranus. 

Comments on the Systematic Status of 
Diplectrum and Serranus 

The genera Diplectrum and Serranus are obviously 
similar in many morphological aspects. In the list of 16 
characters used by Robins and Starck (1961:261) to 
define the genus Serranus only four do not apply to 
Diplectrum; those four characters are: "12) Lateral-line 
pores opening through tubes directed dorsally .... " 
[directed parallel to body lines in Diplectrum]; "13) Dor-

Figure 7.-0ntogenetic development of serrae on left 
preopercles of Diplectrum formoBum: A) 41.7 mm SL, 
North Carolina; B) 59.5 mm SL, North Carolina; C) 
70.7 mm SL, North Carolina; D) 79.8 mm SL, Florida 
Keys. 
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rays modally 15 or 17. Anterior dorsal fin 
elevated not parallel to dorsal profile ........ 3 

3a Second dorsal spine short, 1.7-2.1 into third. 
Preopercular spur square or rounded, its up
per corner never pointed (Fig. 6D). Orbit 
length small, 71-95%0 SL. Pectoral rays 
modally 17. Cheek scale rows A, 9-12 (modally 
10). Upper caudal lobe without an extended 
filament ..................... D. radiale 

3b Second dorsal spine long, 1.2-1.6 into third. 
Preopercular spur with a gentle curve to the 
lower angle, its upper angle most often point
ed (Fig. 6B). Orbit length large, 83-103%0 
SL. Pectoral rays modally 15. Cheek scale 
rows A, 7-9 (modally 8). Upper caudal lobe 
often with an elongate filament .. . D. biuittatum 

4a Total gill rakers 30 or more on first arch. 
Maxillary width equal to, or greater than, 
lacrimal width ................. D. seiurus 

4b Total gill rakers fewer than 30, maxillary 
width less than lacrimal width .... .. ...... 5 

5a Anal rays 8. A dark lateral band of pigment 
along soft-dorsal-fin base. Vertical preoper-
cular arm above spur not serrate .. D. eurypleetrum 

5b Anal rays 7 (except for D. labarum from out
er Baja California in which 18% have 8 anal 
rays). No dark pigment present on soft
dorsal-fin base. Vertical preopercular arm 
serrate ............................ 6 

6a Second, third, fourth, and occasionally fifth 
dorsal spines with tips extended as long 
black filaments (only on specimens larger 
than 75 mm SL) . . . . . . . . . . . .D. labarum 

6b Second, third, fourth, and fifth dorsal spines 
with tips not extended .................. 7 

7a Second anal spine stronger than third and 
long, 0.9-1.2 into third. Preopercle as an 
elongate bony flap composed of thin spines 
(or consisting of 2-4 strong spines), not as a 
squared spur (Fig. 6F, K). Pelvic fins dusky .... 8 

7b Second anal spine much shorter than third 
(1.2 or more). Second anal spine not appreci
ably stronger than third. Preopercle with a 
definite squared spur and not as a thin spiny 
flap nor as a cluster of 2-4 strong spines. Pel-
vic fins pale ......................... 9 

8a Gill rakers 23-28. Preopercle with 2-4 very 
strong spines at its angle (Fig. 6F) .. D. eoneeptione 

8b Gill rakers 17-21. Preopercle spur as a bony 
flap' with 5-8 long thin spines at its angle 
(Fig.6K) ................. . D. maximum 

9a Cheek scale rows A, 8-12. Cheek scale rows 
B, 10-14 .......................... 10 

9b Cheek scale rows A, 5-8. Cheek scale rows B, 
7-10 . . . . . . . . . . . . . . . . . . . . . . . . . .. . 11 

lOa Snout with a distinct pale bar from the an
teroventral corner of the eye, forward and 
downward to the anteroventral edge of the 
lacrimal. Soft dorsal fin with a distinct row 
of pale spots on upper half of membrane on 
a dark field. Gill rakers 22-25. Preopercular 
spur spines 7-11 (Fig. 6E) ......... D. rostrum 

lOb Snout with a vague spot, not as a well-de-
fined bar. Soft dorsal fin with 2-3 irregular 
rows of pale spots on a dark field. Gill rakers 
normally 15-22, occasionally 23 or 24. Pre
opercular spur spines 5-8 (Fig. 6C) .. D. paeifieum 

lla Caudal peduncle depth 2.9-3.5 in head 
length . Snout with 3-5 distinct pale spots. 
Snout blunt. Length of posterior dorsal and 
anal rays nearly equal to length of anterior 
rays ...................... D. eumelum 

lIb Caudal peduncle depth 2.5-2.8 in head 
length. Snout without distinct pale spots or 
wavy cheek bar. Snout pointed. Length of 
posterior dorsal and anal rays much shorter 
than anterior rays ........... . D. maeropoma 

Diplectrum formosum (Linnaeus 1766) 
Figures 1-5,6,7-8,9,10 

Perea formosa Linnaeus 1766:488-489 (original descrip
tion, Carolina); Gmelin 1788:1322 (copy of original 
description); Linnaeus 1789:1322 (copy of original de
scription); Cuvier and Valenciennes 1828:230 [in syn
onomy with Haemulon formosum = Haemulon 
plumieri (Lacepede)]; Goode and Bean 1886:203 (type 
examined). 

Serranus radians Quoy and Gaimard 1824:313-314, pI. 
58, fig. 2 (original description, Brazil) ; Boulenger 
1895:295-296 (catalog); Devincenzi 1924:223 (descrip
tion). 

Serra nus faseieularis Valenciennes in Cuvier and Valen
ciennes 1828:245-246 (original description, Brazil); 
Cuvier 1829: 139 (generic description); DeKay 1842:23 
(description); Storer 1846:28-29 (general account); 
Canestrini 1860:306 (systematics); Poey 1866:195 
(Cuba); Jordan and Gilbert 1882:534 (not seen); .Jor
dan and Gilbert 1883:273 (Pensacola, Fla.); Goode 
1884:410, pI. 163 (South Carolina); Goode 1887:46 
(South Carolina); Diaz 1893:52 (synonomy). 

Serra nus irradians Valenciennes in Cuvier and Valen
ciennes 1828:244-245, pI. 30 (in part, original descrip
tion, Brazil); Castelnau 1855:3 (color notes, Rio de 
Janeiro). 

Dipleetrum faseieulare Holbrook 1855:32-35, pI. 5, fig. 2 
(generic description, outh Carolina); Holbrook 
1860:35-38, pI. 5, fig. 1 (South Carolina); Gill 1862:.30 
(southeast United States); Gill 1864:93 (name only): 
Poey 1868:282 (generic designation); Poey 1 71:.')4 
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eur.vplectrum, D. eumelum, and D. macmpIJma. 
Decidedly truncate preopercles are seen in D /abarum 
and D. sciurus. Diplectrum pacificum, D radialr, and [) 
rostrum may be grouped together with narrow, (runcate 
spurs. Diplectrum conceptione and D. maximum form a 
final group having a narrow spur with fewer sptnes. 
Diplectrum bivittatum could justifiably be placed tn 
either the D. pacificum or D conceptione group. 

In juveniles less than 7f> mm SL the preoperrular spur 
is not yet differentiated into the adult form. Figure 7 iI 
lustrates developmental changes in the preopercle for [) 
formosum. Preopercular spurs of smaller D/p/('ctl'Llm 
basically resemble the smallest D fornwsum preoper 
cular spur depicted. 

Notes on Serranus Osteology 

Owing to the obvious affinitie of Serranus and [)ip/!'c
trum some character for the former genus are presented 
to clarify the latter. Inferences on relationships are mack 
below. Only a few specie and specimens of' Serra II U. 

were examined. but a few obvious features are noted. 
Vomer broad and U- haped ~Iidlateral parietal ridge. 

are prominent, extending upon the frontal area anteriof 
ly and laterally. Epiotic bears two posterior projection. 
and the posttemporal facet i broad. This facet i. also 
sharply delineated from the remainder of the epIOtic by 
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an Irrt'gllillf ridge·. Epiol i('-pllfir'lal-suprar)('('ipilul urr'H 
not nat, hilt ifrf'guiaf and 1111('V(:n. A grcl(JVf' or 
longitudll1i1l d('prf'SSICIIl alrHlg thf' junr.tion of thl' fnm
tals. I't (Orot ic "wings" short and nafWW. Hflfizemt Hl and 
vert in" pr('op('r('ular arm jilin at an (Jbt u • angl!' and 
the PfI'op('f(,lliar SpUf is rlf'v£'r dew·lopr·d. LU(,rImal nur
row, equal to Of nllrrr,W(:r than maxillilry width. Pfr·drJf
sal fin Ilpport fOrJ!lula (J ().(j.~-, t hf' intf'fl1r'ufal t rong 
Latpral sllprao('cipital crl'·t tllY !lot do (, to di tal ('rr
('rig£'. 

Diffl'f('IH'(- hllv(' b(,pn l'rnphlllZ 'd in thi partlUl {J • 

tpologi('ul , lllIllllllfy of ':)"rr(/flll • HeJwcvpr, the nCJ fJhlr
('hllnI!'!('r riJifen'IH e I>et\\('('n the g 'nerri hould r·rve a
n 111('1111 to d(IIIH the gr-nll fJJp/,,(·trum m'Jr' U('· 

(ill!'llv I WI h to Irf! til(' 11 'Nl felr mr,m ('(Imple'lf' (I • 

Comment!. on the Systematic Statu of 
Dipiectrum and erranu8 

I he gelll'rfi iJlpl,'ctrlUn and .. ,>rr(mu are (lbvieJU I) 
"lrnIiur in 1111/1\ mnrphl,J, gl!'nl n p ct , In the Ii t of If; 
(harIlClt-r U I'd by Hohm nnri ar k (I(~1:2 1) to 
defilH' the g 'nu • ~ rrunu only four do not apply to 
IJ1f)/"ctrum: tho e four ch r, cter are: "12) Later<ll line 
pore opening lhrollgh tub dir ct·d dur ally _ .. ," 
[dlrel ted parttlh I to bocly line In fhpleclrum I; "13) Dor-

Figure i.-Ontogenetic de'elopment of errae on left 
preopercles of Diplectrum formo um: A) ~I.i mm L, 
North Carolina; B) 59.5 mm L, :\"orth Carolina; C) 
70,7 mm L. North Carolina; D) 79. mm L, Florida 
Keys. 



sal and anal fins with small wedges of scales . ... " [pre
sent only on anal fins of Diplectrum]; '(16) Size moderate 
... probably never more than 200 millimeters in stan
dard length." [commonly reaching 200 mm SL or more in 
Diplectrum]; '(17) No filamentous spines or rays ... . " 
[D. lab arum has filamentous spines]. Admittedly the 
above differences are minor, however, if osteological 
characters are considered, greater differences between 
these genera are apparent. In particular, these are the 
shape of the posttemporal facets of the epiotics, parietal 
ridge system, fusion line of frontals, preopercular spur 
shape and arm angle and width of lacrimal. The gonads 
are not simi lar in patterns of "territorial her
maphroditism." Smith (1965) has depicted S. tigrinus 
(and I have observed this condition in S. fasciatus, S. 
phoebe, and S. notospilus) with a thin band of testicular 
tissue. All Diplectrum have a wide band of testicular 
tissue. Also, but tentatively, the presence of an "ovarian 
sinus" with possible accessory-gland function is ap
parently restricted in the Serraninae to Diplectrum (Bor
tone in press a). 

Serraninae is composed of a closely aligned mor
phological group of genera. Other workers attempted to 
separate these in keys with the character of pelvic fin 
origin in relation to pectoral fin (e.g., Norman 1966:227-
228; P2 below or behind PI for Serranus; P2 in advance of 
P I for Diplectrum) . Actually this character is variable 
and contributes little to the separation of these genera. 
Overall, the principal characters in distinguishing Ser
ranus from Diplectrum are the obvious preopercular spur 
and the wide lacrimal bone of Diplectrum. Other 
previously mentioned characters may also be useful in 
separation. 

On the basis of scale morphology, McCully (1961) sug
gested that Diplectrum spp. be placed in the genus Dules 
(== [in part] Serra nus of Robbins and Starck 1961) . The 
problem of the systematic position of Diplectrum and 
Serranus has not been resolved here. Further studies 
such as comparative osteology are needed on Serranus 
and other Serraninae to resolve this question. However, 
on the basis of present evidence, it is desirable to retain 
Diplectrum and Serra nus as distinct genera. 

Status of the Subgenus Haliperca Gill 

Gill (1863:263) designated S. bivittatus (== D. bivit
tatum) as the type-species of his genus Haliperca. Later 
Jordan et al. (1930:318-319) considered Haliperca as a 
subgenus of Diplectrum to include radiale (== [in part] 
D. bivittatum), D. pacificum, D. macropoma ( == [in 
part] D. eumelum), D. sciurus, and D. euryplectrum. 
Jordan et al. (1930:318-319) then limited the subgenus 
Diplectrum to D. formosum. 

Diplectrum formosum is an apomorphic species with 
regard to' its high scale meristics, the enlarged double 
preopercular spur, and other characters and may repre
sent a long-separated phylogenetic line (Bortone 1973); 
relationships of the remaining Diplectrum are not easily 
interpreted. Rather than retain Haliperca as a subgenus 
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for a group of uncertain lineage and relationships, or es
tablish more sub generic names of equally tenuous status, 
the genus Haliperca is considered as a junior synonym of 
Diplectrum . Subgenera are not utilized for any specie or 
species group at the present time. Further consideration 
of sub generic status for major lineages may be necessary 
in the future when histological data on the gonads be
come available. 

Comments on the Definition of Serraninae 

Katayama (1960:119-120) summarized and defined the 
subfamily Serraninae based on the genus Chelidoperca 
Boulenger 1895. The osteological features of Diplectrum 
required modifications of Katayama's definition. Thus, 
gill rakers for Serraninae must be considered short or 
long, and in some species (e.g., D. sciurus) close together. 
Anal rays for Serraninae are III, 7 or 8 and not simply III, 
7. The suborbital shelf for Serraninae is developed on the 
second, third, or fourth subocular bones and not always 
on all three of these as Katayama (1960) stated. 

Comments on the Definition of Serranidae 

In his admirable 1966 work Gosline considered and 
redefined the Serranidae, and although his definition is 
reasonably complete and in general agreement with 
specimens examined here, a comment is in order. Gos
line (1966: 120, table 1) listed characters which he believ
ed would separate the well-defined Percichthyidae from 
the Serranidae. He thought the Serranidae could be 
defined by the presence of the supportive stay 
(longitudinal ridge of Gosline) ofthe supraoccipital crest, 
but in the present study D. formosum, D. bivittatum, 
and Serranus phoebe lack the supportive supraoccipital 
crest stay. This character, therefore, may not always lead 
to the distinction of the Serranidae from the Per
cicthyidae. 

GONAD MORPHOLOGY 

All Diplectrum examined in this study were "syn
chronous hermaphrodites" as defined by Smith (1959, 
1965) in a condition referred to as "territorial her
maphroditism" by D'Ancona (1952). The gonads of D. 
rostrum (Bortone 1974), D. formosum (Bortone 1971), 
and D. pacificum (Bortone in press a) have been sec
tioned and determined to be ovotestes. In these three 
species, ovarian tissue appears yellow and granular, and 
testicular tissue appears as fine white tissue. The 
posteriormost region will be considered histologically in 
other works (Bortone in press a) and the area is con
sidered to be a region of possible accessory gland func
tion. As a general structure it is termed an "ovarian 
sinus." The structure is similar to the "oviducal pouch" 
described by Smith and Atz (1969) for Pseudogramma 
bermudensis but differs in many gross aspects. For in
stance in Diplectrum the pouch does not open into the 
body cavity. Smith (1965) used gross in pection to ex-



amine the pattern of hermaphroditism in serranid fishes. 
This method is considered reliab le for genpral mor 
phological purposes. 

Schematic gonad diagrams (Fig. 8) sugge. ( overall 
similarity for the genu but also suggest certain mor 

phological affinities among species. In general (hc 
, an terior lobes of the U-shaped ovotestis are ovarian tiS 

sues consisting of a central lumen which is surrounded by 
lamelli. The te ticular tissue is generally a wide, diagonal 
band more posterior in orientation dorsally. The postern· 
ventral portion of the ovote tis is composed of (he "ovar 
ian sinus." 

Morphologically there are everal group .. One group 
consisting of D. formosum. D. pacificum. [) radio/I'. n. 
rostrum, D. eur,\p/ectrum, and D eume/um (Fig. HA, C, 
D, E, G, H) shows a schematic pattern with regard to 
shape and position of testicular and "ovarian sinus" 
areas. Another group of species which are similar to 
o\'otestis morphology i D SClurWi and D. /aharum (Fig. 
SJ, L) . In these species the "ovarian Sll1US" portion is CI i
dent as in the first group but the testicular tissue IS 

somewhat extended into rounded anterior lohl' II hil'h 
begin to invade the ovarian tissue. Dlp/e( lrum macro
poma (Fig. SIl is in a group by it elf in that no "ovarian 
sinus" region is visible grossly, yet the anteri(lr test il'ulnr 
lobes are present a in the second group. A fourth group 
is composed of the remaining specie ': [) bit lttalulll, n. 

~ 
~--/ 

~ 

(,OflCI'piwfll', and {) maximum ( ~ ig. HH, ~ , K ,. 
Tcst inilnr Ii" 11(' in I hl., group I prl- (' nt in vt' ry I'v ,dr'n l 
antf'r1or projpd iOll~. Also 1 ht, "ovurian inu" r '~WJl1 i 
Ill()re v('nlral aile! ,lightly Illor(' a n t('rirl r 111 pI> Itilln 
~o applin-ill gro, , morphologiC'al difff'rcnu' 10\,('[(' 

foulld at tl1£' "llh~p('('ifi(- 1('vl'l b(-twC:I'n /) Ii anUOT/um 

nnd n h hit'ltll/lulIl or f) / /IJrmlJ um lind {) f. mdwn 

K EY T O T HE, PECIES OF DIPLE TR M 

(for ~p('('lml' n ~ lu r j(l' r th an 7:> mm SL ) 

la AtlantiC' ()ll'[l!1 IH'(,lrnen 

1 h Pacific' ()( PHil pPl'iml'n 

~a Pr '1JIH'rC'lt' \Iith Iwo ('III fOr <If pill' nldillt

ing from upper IInri lower po teri<lr (,(,mer 
(Fig. HAl . ."(,HI' mall; C'h(,pk (al(' ro\\ 
H-lfi (moriall\, 11); I'he" ('ule rfl\~ H, 12-1 
(lllociall\ 1H); linf' . 

I-fin 

~l'dl( uh!)1 p lutpr 1 line, f; or Ie Pet towl 

.2 

. 4 

Figure B.-Schematic gonad diagram of species of Diplectrum. Cross-hatched area , ovarian tissue; white area, testicular tissue ; stippled area, 
posterior ovarian-sinus region. Top of each paried figure is a left lateral view of the gonad. The bottom figure is a ventral view (the gonopore is 
represented by a circle); the posterior portion of the gonad is to the right. A) D. {ormosum; B ) D. bivittatum; C) D. paci{i.cum ; D ) D. radiale ; E) D. 
r ostrum; F) D. conceptione; G) D. euryplectrum; H ) D. eumelum; I ) D . macropoma ; J ) D. labarum ; K) D. maximum; L) D. sciul"US. 
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rays modally 15 or 17. Anterior dorsal fin 
elevated not parallel to dorsal profile ........ 3 

3a Second dorsal spine short, 1.7-2.1 into third. 
Preopercular spur square or rounded, its up
per corner never pointed (Fig. 6D). Orbit 
length small, 71-95% 0 SL. Pectoral rays 
modally 17. Cheek scale rows A, 9-12 (modally 
10). Upper caudal lobe without an extended 
filament .. ... ... ..... ........ D. radiale 

3b Second dorsal spine long, 1.2-1.6 into third. 
Preopercular spur with a gentle curve to the 
lower angle, its upper angle most often point
ed (Fig. 6B). Orbit length large, 83-103% 0 

SL. Pectoral rays modally 15. Cheek scale 
rows A, 7-9 (modally 8). Upper caudal lobe 
often with an elongate filament ... D. biuittatum 

4a Total gill rakers 30 or more on first arch. 
Maxillary width equal to, or greater than, 
lacrimal width ................. D. sciurus 

4b Total gill rakers fewer than 30, maxillary 
width less than lacrimal width . .......... . 5 

5a Anal rays 8. A dark lateral band of pigment 
along soft-dorsal-fin base. Vertical preoper-
cular arm above spur not serrate .. D. euryplectrum 

5b Anal rays 7 (except for D. labarum from out
er Baja California in which 18% have 8 anal 
rays). No dark pigment present on soft
dorsal-fin base . Vertical preopercular arm 
serrate ...... ....... . .... ......... . 6 

6a Second, third, fourth, and occasionally fifth 
dorsal spines with tips extended as long 
black filaments (only on specimens larger 
than 75 mm SL) . . . . . . . . . . . .D. labarum 

6b Second, third, fourth, and fifth dorsal spines 
with tips not extended .................. 7 

7a Second anal spine stronger than third and 
long, 0.9-1.2 into third. Preopercle as an 
elongate bony flap composed of thin spines 
(or consisting of 2-4 strong spines), not as a 
squared spur (Fig. 6F, K). Pelvic fins dusky .... 8 

7b Second anal spine much shorter than third 
(1.2 or more). Second anal spine not appreci
ably stronger than third. Preopercle with a 
definite squared spur and not as a thin spiny 
flap nor as a cluster of 2-4 strong spines. Pel-
vic fins pale . . . . . . . . . . . . . . . . . . . . . . . . . 9 

8a Gill rakers 23-28. Preopercle with 2-4 very 
strong spines at its angle (Fig. 6F) .. D. conceptione 

8b Gill rakers 17-21. Preopercle spur as a bony 
flap· with 5-8 long thin spines at its angle 
(Fig.6K) ................. . D. maximum 

9a Cheek scale rows A, 8-12. Cheek scale rows 
B, 10-14 . ... ... ................... 10 

9b Cheek scale rows A, 5-8. Cheek scale rows B, 
7-10 ............................. 11 

lOa Snout with a distinct pale bar from the an
teroventral corner of the eye, forward and 
downward to the anteroventral edge of the 
lacrimal. Soft dorsal fin with a distinct row 
of pale spots on upper half of membrane on 
a dark field . Gill rakers 22-25. Preopercular 
spur spines 7-11 (Fig. 6E) ......... D. rostrum 

lOb Snout with a vague spot, not as a well-de-
fined bar. Soft dorsal fin with 2-3 irregular 
rows of pale spots on a dark field. Gill rakers 
normally 15-22, occasionally 23 or 24. Pre
opercular spur spines 5-8 (Fig. 6C) .. D. pacificum 

lla Caudal peduncle depth 2.9-3.5 in head 
length. Snout with 3-5 distinct pale spots. 
Snout blunt. Length of posterior dorsal and 
anal rays nearly equal to length of anterior 
rays .. .. .. . ... .... ...... . . D. eumelum 

lIb Caudal peduncle depth 2.5-2.8 in head 
length. Snout without distinct pale spots or 
wavy cheek bar. Snout pointed . Length of 
posterior dorsal and anal rays much shorter 
than anterior rays ....... .... . D. macropoma 

Diplectrum formosum (Linnaeus 1766) 
Figures 1-5,6,7-8,9,10 

Perca formosa Linnaeus 1766:488-489 (original descrip
tion, Carolina); Gmelin 1788:1322 (copy of original 
description); Linnaeus 1789:1322 (copy of original de
scription); Cuvier and Valenciennes 1828:230 [in syn
onomy with Haemulon formosum = Haemulon 
plumieri (Lacepede)]; Goode and Bean 1886:203 (type 
examined). 

Serranus radians Quoy and Gaimard 1824:313-314, pI. 
58, fig. 2 (original description, Brazil); Boulenger 
1895:295-296 (catalog); Devincenzi 1924:223 (descrip
tion). 

Serranus fascicularis Valenciennes in Cuvier and Valen
ciennes 1828:245-246 (original description, Brazil) ; 
Cuvier 1829: 139 (generic description); DeKay 1842:23 
(description); Storer 1846:28-29 (general account); 
Canestrini 1860:306 (systematics); Poey 1866:195 
(Cuba); Jordan and Gilbert 1882:534 (not seen); Jor
dan and Gilbert 1883:273 (Pensacola, Fla.); Goode 
1884:410, pI. 163 (South Carolina); Goode 1887 :46 
(South Carolina); Diaz 1893:52 (synonomy). 

Serranus irradians Valenciennes in Cuvier and Valen
ciennes 1828:244-245, pI. 30 (in part, original descrip
tion, Brazil); Castelnau 1855:3 (color notes, Rio de 
Janeiro). 

Diplectrum fasciculare Holbrook 1855:32-35, pI. 5, fig. 2 
(generic description, South Carolina); Holbrook 
1860:35-38, pI. 5, fig. 1 (South Carolina); Gill 1862:30 
(southeast United States); Gill 1864:93 (name only); 
Poey 1868:282 (generic designation); Poey 1871:54 
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A 

c 

Figure 9.-A) Diplectrum formoBum, 139 mm SL, (uncat.) northern Gulf of Mexico; 
B) D. bivittatum, 117 mm SL, UMML 16302, Venezuela; 
C) D. paci{icum, 140 mm SL, USNM 183980, Gulf of California; 
D) D. radiale, 107 mm SL, UMML 16302, Venezuela; 
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Figure 9.-Continued. 
E) D. rostrum, 131 mm SL, USNM 208197, Colombia; 
F) D. conceptione, 145 mm SL, USNM 213578, Peru; 
G) D. euryplectrum, 63 mm SL, UMML 26251, Panama; 
H) D. eumelum, 180 mm SL, USNM 213813, Colombia; 
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Figure 9. - Continued. 
I) D. macropoma, 127 mm SL, USNM 213591, Colombia; 
J) D. labarum, 135 mm SL, LACM 32094-1, outer Baja California; 
K) D. maximum, 93 mm SL, SIO 64-63, outer Baja California; 
L) D. 8ciurus, 109 mm SL, SIO 70-70, Gulf of California. 
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(generic designation); Gill 1873:28 (distribution); 
Goode 1880:115 (Florida). 

Centropristis fascicularis Gunther 1859:83 (catalog). 
Centropristis radians Gunther 1859:83 (catalog). 
Diplectrum radians Poey 1876:23 (synonomy); Diaz 

1893:52 (name only). 
Serra nus formosus Jordan 1885:125 (color description, 

Key West); Jordan 1887:82 (distribution, catalog); 
Adams and Kendall 1891:292, 309 (Florida); Henshall 
1891:387 (Key West). 

Diplectrum formosum Goode and Bean 1886:203 (ex
amined type of Perea formosa); Jordan and Eigen
mann 1890:397-398, pI. 65 (description and account); 
Henshall1895:215 (Key West); Jordan and Evermann 
1896:1204, 1207-1208 (systematics, synonomy); Smith 
1896: 175 (Florida); Evermann and Kendall 1900:75 
(Florida); Fowler 1903:329 (color notes, Florida); Jor
dan and Thompson 1905:240-241 (color notes, 
Florida); Fowler 1907:263 (Florida); Smith 1907:282 
(North Carolina); Jordan and Evermann 1923:398-399 
(general account); Meek and Hildebrand 1925:472-474 
(key, description, and synonomy); Fowler 1927:252 
(Florida); Fowler 1929:453 (Florida); Borodin 1934:113 
(Florida Keys); Gunter 1935:39, 40 (Louisiana); Bere 
1936:608 (parasites); Fowler 1940a: 14, fig . 20 (Florida); 
Fowler 1941a:770 (Rio de Janeiro); Fowler 1941b:86 
(Florida); Galloway 1941: 119 (lethal temperature) ; 
Longley and Hildebrand 1941:103-104 (life history, 
Florida); Fowler 1942: 158 (Brazil); Baughman 1944:89, 
90 (Texas); Fowler 1945a:200, 310 (synonomy, 
southeast United States); Breder 1948: 166 (general ac
count); La Monte 1952: 104 (popular account); Out
door Writers Association of America 1952 (check list); 
Pearse 1952a (parasites); Hildebrand 1954:304 
(Campeche); Hildebrand 1955:208, 221-223, tables 2-4 
(Campeche); Joseph and Yerger 1956 (Florida) ; Briggs 
1958:272 (distribution); Hoese 1958:331 (Texas); Mig
dalski 1958:355 (popular account); Robins 1958 (check 
list, Florida); Bailey et a!. 1960:25 (check list) ; 
Springer and Woodburn 1960:34 (ecological data , 
Florida); Clem et al. 1961:726-766 (tissue culture) ; 
Durand 1961:46, 50 (ecological data, Guyana); Smith 
and Bailey 1961:361 (osteology); Tabb and Manning 
1961:618 (Florida); Lowe 1962:695 (Guyana); Freihofer 
1963:131, table 2 (neuroanatomy); Gabrielson and La 
Monte 1963:51 (popular account); Brandao 1964:19 
(Brazil); Tyler 1964:9 (Florida); Anderson and Geh
ringer 1965:table 12 (collection data, Florida); Bullis 
and Thompson 1965:44 (collection and distribution 
data); Christensen 1965 (Florida); Gunter and Hall 
1965:31 (collection data, Florida); Moe and Martin 
1965: 138 (biological data, Florida); Roessler 1965 :314, 
table 2 (ecological data, Florida); Roithmayr 1965:20, 
table A-I (northern Gulf of Mexico); Cervigon 
1966:321-323 (description, biology, Venezuela); Moe 
1966:11, table 2 (Florida); Moe et al. 1966:32-33 
(Florida); Starck and Davis 1966:320 (Florida); Ander
son 1968:1-60 (trawl data from S. Atlantic coast of 
United States); Beaumariage 1968:8 (utilized for fish 
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meal, Florida) ; Bohlke and Chaplin 1968:267 
(Bahamas); Randall 1968:76, fig. 87 (general account, 
Caribbean); Starck 1968:19 (Florida); Wolf and Quim
bey 1969:298, table 8 (tissue culture); Bailey et al. 
1970:34 (check list); Bortone 1970:1-55 (life history, 
Florida); Godcharles 1970:11 (Florida); Mago Leccia 
1970:94 (Venezuela); Anonymous 1971:61-62 (popular 
account); Bearden and McKenzie 1971:13 (collection 
data, South Carolina); Bortone 1971a:I-27 (life his
tory, Florida); Bortone 1971b:28 (behavior and color 
notes, Florida); Dahl 1971:224, fig. 295 (Colombia); 
Ewald et al. 1971:54 (Venezuela); Godcharles 1971:34, 
table 8 (collection data, Florida); Grimes and Moun
tain 1971:40-41 (Florida); Nahhas and Powell 1971:4 
(parasites); Smith 1971:108 (synonomy); Swingle 
1971:33 (Alabama); Bortone 1972:55 (life history, 
North Carolina); Mountain 1972:60 (collection data, 
Florida); Gallaway et al. 1972:89, 91 (key); Miller and 
Jorgenson 1973:310 (meristics); Cliburn 1973: 18 (key); 
Dahlberg 1975:58, fig. 117 (Georgia); Walls 1975:169 
(northern Gulf of Mexico). 

Centropristis formosus Berg 1895:45-46 (synonomy, Uru
guay). 

Haliperca formosa Miranda-Ribeiro 1904:25 (Brazil); 
Miranda-Ribeiro 1915:29 (Brazil); Miranda-Ribeiro 
1918:92-93 (Brazil). 

Diplectrum formosus Jordan et a!. 1930:318-319 (check 
list); Gunter 1941: 195 (Louisiana); Baughman 
1950:249 (Texas); Buller 1951: 15 (southeast United 
States); Reid 1954:37-38 (life history, Florida). 

Diplectrum fascicularis Poey 1955:186-187, pI. 46 (de
scription, Cuba). 

Diplectrum radiale Ringuelet and Aramburu 1960:36, 62 
(misidentification) . 

I have not seen the type-specimen of D. formosum, but 
I accept the authority of Goode and Bean (1886:203) who 
examined the type at the Linnaean Society of London in 
Burlington House. They confirmed that the Linnaean 
type was what had been referred to on the eastern coast 
of the United States as D. fasciculare (== S. fascicularis 
Valenciennes m Cuvier and Valenciennes 1828:245-246). 

Valenciennes (in Cuvier and Valenciennes 1828) also 
described Serra nus irradians and although the descrip
tion is of D. formosum the syntypes are of two species 
(i.e., MNHN A464, A461, 7018 are D. formosum; the 
other syntype MNHN 462 is D. radiale) . MNHN A464 is 
designated the lectotype for Serranus irradians. 

Diplectrum radians (Quoy and Gaimard 1824:313-314, 
pI. 58, fig. 2) represents the first description of D. for
mosum from Brazil. 

Diagnosis.-As an adult, D. formosum is easily recog
nized because it is the only Diplectrum whose preopercle 
has two centers of diverging spines. These form a double 
pointed spur consisting of upper and lower projections. 
Diplectrum formosum modally has 16 pectoral rays while 
D. bivittatum and D. radiale have 15 to 17 each respec
tively (Table 1). Also D. formosum possesses small 
scales. This is reflected in the species having the highest 



Table I.-Number of pectoral rays in Diplectrum species. 

Species 14 15 

D. formosum 22 
D. bivittatum 

Gulf of Mexico 3 131 
S. Florida 28 
Caribbean and 

South America 3 145 

Total 7 304 

D. radiale 
D. pacificum 
D. rostrum 
D. conceptione 
D. maximum 
D. sciurus 
D. euryplectrum 
D. labarum 

Outer Baja California 
Gulf of California 
Panama and Costa Rica 

Total 

D. eumelum 
D. macropoma 

mean scale numbers (Tables 2-7) of any Diplectrum. Ju
venile D. formosum may be confused in general appear
ance with other Atlantic Diplectrum but eye size (small 
in D. formosum) and scale counts will separate the spe
cies. As an adult, D. formosum has the broadest lacrimal 
and narrowest maxillary bones. 

Description.-Within D. formosum there are two 
morphological populations, a northern subspecies from 
coastal Gulf of Mexico and Atlantic North America and a 
southern subspecies from coastal Caribbean and Atlan
tic South America. The two forms are described 
separately for morphometric characters. Meristic charac
ter differences for both forms except gill raker counts are 
slight; therefore, these statistics are considered the same 
for both. 

D, X, 12 (13); A, ill, 7(6-8); P i' 15.95 (15-17); pored 
lateral-line scales, 49.76 (46-55); scale rows in lateral 
line, 76.78 (66-88); scales above lateral line, 9.38 (8-12); 
scale rows below lateral line, 21.36 (18-26); predorsal 
scale rows, 17.20 (14-22); cheek scale rows A, 11.77 (9-
16); cheek scale rows B, 15.60 (12-18). 

Northern form.-Gill rakers, 18.83 (17-22). Standard 
length, 140.4 (36.7, 77.6-220, 49). Total length, 1,340 
(50.12, 1241-1451, 44); fork length, 1,191 (22.79, 1,136-
1,308, 49); body depth, 275 (15.09, 250-318, 45); head 
length, 359 (12.58, 330-390, 49); postorbital length, 191 
(8.34, 176-210, 49); snout length, 113 (8.77, 93-130, 48); 
lacrimal width, 59 (6.76, 45-70, 39); maxillary width, 26 
(2.05, 22-29, 39); orbit length, 74 (6.42, 62-89, 49); orbit 
width, 59 (5.76, 48-72, 49); interorbital width, 74 (4.42, 
64-82, 38); upper jaw length, 160 (7.10, 145-175, 49); 
lower jaw length, 179 (8.12, 154-198, 49); cheek height, 
125 (9.85, 104-143, 49); cheek length, 128 (7.39, 115-145, 
49); caudal peduncle depth, 134 (4.86, 122-146,49); pec
toral fin length, 235 (10.82, 207-257, 49); pelvic fin 

16 

236 

28 
20 

129 

177 

25 
11 

3 

4 
2 

28 
2 

30 

1 
3 

16 

17 18 19 i n 

8 15.95 0.32 266 

15.16 0.41 162 
15.39 0.53 49 

15.45 0.52 277 

15.35 0.51 488 

73 4 16.79 0.49 102 

104 14 17.02 0.44 129 

29 1 16.94 0.35 33 

4 38 13 18.16 0.54 55 
14 16.93 0.26 15 

67 1 16.96 0.26 72 

47 85 17.62 0.52 134 

6 17.00 6 
9 16.24 0.43 37 

28 16.97 0.31 31 

43 1 16.61 0.52 74 

95 3 17.02 0.20 99 
130 21 17.12 0.38 154 

length, 216 (10.53, 185-238, 39); predorsal length, 349 
(10.62,321-368,39); pelvic origin to lower jaw, 341 (13.29, 
313-379, 32); pelvic origin to anus, 306 (24.09, 254-357, 
49); postanal length, 402 (13.90, 374-428, 48). Dorsal 
spine height: first, 51 (6.40, 35-68, 46); second, 78 (7.19, 
58-90, 48); third, 95 (7.36, 79-108, 45); fourth, 105 (8.89, 
84-125, 46); fifth, 110 (8.58, 91-131 , 43). Anal spine 
height: first , 25 (4.41, 16-37, 46); second, 47 (6.80, 35-65, 
48); third, 70 (8.37, 50-92, 46). 

Southern form.-Mean gill rakers, 22.01 (19-24). Stan
dard length, 119.1 (28.1,76-167,50). Total length, 1,269 
(17.77, 1,232-1,312, 46); fork length, 1,183 (12.80, 1,149-
1,207, 50); body depth, 270 (16.06, 238-299, 50); head 
length, 362 (15.31, 329-394, 48); postorbital length, 192 
(9.66, 173-214, 50); snout length, 101 (7.89, 84-121, 50); 
lacrimal width, 52 (5.59, 41-62, 36); maxillary width, 27 
(2.09, 21-31, 37); orbit length, 83 (6.14, 71-94, 50); orbit 
width, 63 (5.71, 54-78, 50); interorbital width, 73 (5.18, 
63-83, 47); upper jaw length, 160 (7.22, 141-174, 50); 
lower jaw length, 181 (7.00, 165-195, 50); cheek height, 
119 (8.97, 98-135, 50); cheek length, 129 (6.50, 116-144, 
50); caudal peduncle depth, 125 (5.28, 111-137,50); pec
toral fin length, 238 (7.81,220-263,50); pelvic fin length, 
210 (9.57,182-232,49); predorsallength, 350 (10.20, 335-
370, 37); pelvic origin to lower jaw, 342 (16.66, 318-382, 
50); pelvic origin to anus, 314 (20.07, 276-353, 50); 
postanal length, 401 (312, 371-422, 50). Dorsal spine 
height: first, 53 (5.08, 37-66, 50); second, 79 (6.34, 61-90, 
49); third, 100 (7.93, 82-114, 49); fourth , 110 (8.09, 91-
125, 46); fifth, 113 (8.29, 94-133, 49). Anal spine height: 
first, 29 (3.55, 20-35, 49); second, 53 (7.84, 40-78, 49); 
third, 74 (7.67, 60-93, 50). 

Preopercular spur with two clusters of diverging 
spines. The number of spur spines variable, from 6 to 15, 
but more often from 9 to 12 between upper and lower 
clustered tips. The southern form with slightly more 



Table 2.-Number of scale rows in lateral line of Diplectrum species and populations. 

Species 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 

D. formosum 
D. biL'ittatum 
D. radiale 
D. pacificum 

Gulf of California 
I\ l exican coast and 

Costa Rica 
Panama and Colombia 

Total 

D. rostrum 
~orthern 

outhern 

Total 

D. cOllceptlOne 
D. maximum 
D. sciurus 
D. euryplectrum 
D.labarum 

Gulf of California 
Panama and Costa Rica 

Total 

D eumelum 
D. mocropoma 

1 
2 4 7 

2 

2 

1 1 
26253 

26264 

3 4 5 15 9 
12 22 24 21 19 15 

2 
2 

9 16 30 37 53 51 
7 7 5 10 16 14 

2 
49 51 46 37 26 
10 12 6 6 

3 
9 

2 

2 

2 4 6 5 8 10 3 

442 262 2 
6 3 589 4 635 

7 3 6 13 15 10 14 14 15 12 4 

2 3 3 4 5 3 1 
2 3 3 2 

2 3 4 4 7 4 3 4 2 

2 3 2 4 7 
2 3 

4 2 
4 3 6 14 15 10 19 12 

2 4 

9 13 

586 
3 2 1 
478 
964 

432 
422 

854 

16 12 14 
9 6 

5 
2 

7 

7 

3 

4 

4 

9 

6 

6 

2 

4 

2 

6 

4 

3 

3 

2 

7 

7 

Species 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 i n 

D. formo,um 
D. biL"ittatum 
D. radiale 
D pacificum 

Gulf of California 
:\Iexican coast and 

Costa Rica 
Panama and Colombta 

Total 

D rostrum 
~orthern 

outhern 

Total 

D conceptione 
D maximum 
D sciurus 
D eunplectrum 
D.labarum 

Gulf of California 
Panama and Costa Rica 

Total 

D eumelum 
D macropoma 

9 20 19 29 20 20 23 22 29 13 19 14 9 
5 

1 

2 

4 5 4 2 2 

1 
6 5 6 954 

Table 3.-Scales above lateral line of Diplectrum species. 

Species 

D. formosum 
D. biuittatum 
D. radIale 
D pacificum 
D. rostrum 
D. conceptione 
D. maximum 
D. sciurus 
D euryplectrum 
D.labarum 
D. eumelum 
D. macropoma 

5 6 7 8 9 10 11 12 i 

17 81 49 11 
18 150 76 6 
9 55 33 2 

52 51 12 
16 16 1 
10 32 6 
184 2 

14 32 24 
50 61 12 

11 30 8 
3 60 36 2 
9 73 51 

17 

2 9.38 
7.28 
7.28 
7.64 
7.54 
7.92 
8.47 
8.17 
7.71 
6.98 
6.39 
6.32 

0.81 
0.63 
0.66 
0.68 
0.56 
0.58 
0.83 
0.76 
0.67 
0.68 
0.63 
0.60 

3 76.78 
64.69 
63.36 

n 

160 
250 
99 

116 
33 
48 
15 
71 

124 
50 

102 
133 

67.58 

65.40 
63.79 

65.48 

63.10 
67.08 

64.62 

68.82 
66.33 
70.76 
64.12 

61.27 
55.87 

58.94 

57.42 
53.86 

3.82 
2.95 
3.07 

2.40 

2.72 

2.82 

3.13 

2.07 
2.60 

2.98 

3.34 
3.13 
3.60 
3.39 

2.95 
3.07 

4.02 

3.01 
2.70 

259 
426 
100 

43 

25 
52 

120 

21 
13 

34 

55 
15 
68 

130 

41 
31 

72 

104 
147 



Species 

D. formosum 
D. bivittatum 
D. radiale 
D. pacificum 
D. rostrum 
D. conceptione 
D. maximum 
D. sciurus 
D. euryplectrum 
D.labarum 
D. eumelum 
D. macropoma 

Table 4.-Scales below lateral line of Diplectrum species. 

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 i 

7 

2 18 31 32 32 33 
6 34 74 66 46 15 3 
3 13 29 35 13 6 
262845254 

5 8 10 10 
2 17 19 13 2 
1 1 4 2 5 

18 25 21 6 
4103434288 

2 4 10 12 13 4 
1 9 38 42 12 
9 38 55 17 4 

6 2 21.36 
18.69 
18.57 
18.88 
16.76 
19.93 
21.13 
19.18 
17.81 
16.93 
15.54 
14.60 

Table 5.-Number of predorsalscale rows of Diplectrum species and populations . 

Species 

D. formosum 
D. bivittatum 

Gulf of Mexico 
S. Florida 
Carribbean and 

South America 

Total 

D. radiale 
D. pacificum 
D. rostrum 
D. conceptione 
D. maximum 
D. sciurus 
D. eul)'plectrum 

Mexico 
Panama 
Colombia 
Galapagos 

Total 

D.labarum 
D. eumelum 
D. macropoma 

Gulf of California 
Panama 
Colombia 

Total 

Species 

D. formosum 
D. bivittatum 
D. radiale 
D. pacificum 
D. rostrum 
D. conceptione 
D. maximum 
D. sciurus 
D. euryplectrum 
D.labarum 
D. eumelum 
D. macropoma 

10 11 12 13 14 15 16 17 18 19 20 21 22 

4 18 34 27 34 18 7 4 

1 13 31 48 14 9 
245 3 4 3 

3 17 

1 
1 

2 8 

2 10 

1 
18 36 

10 28 

46 79 

2 6 
4 17 
2 9 

11 9 

2 2 

4 10 
2 10 

11 11 

17 31 

5 19 
30 8 

42 

60 

19 
28 
10 
16 

1 
12 

11 
8 

19 

6 
3 

41 

53 

32 
22 
4 

11 
2 

11 

6 
10 

17 

7 
2 

2 9 13 4 

13 

13 

27 
24 

7 

6 
11 

11 

1 

13 

3 

1 3 7 9 13 12 
5 11 14 14 3 

7 16 30 36 20 13 

2 

2 

8 5 
6 6 

3 2 
3 . 
2 9 

1 
3 4 

4 4 

1 
8 2 

8 3 

1 
2 

Table G. - Number of cheek scale rows A of Diplectrum species. 

5 6 7 8 9 10 11 12 13 14 15 16 

2 

4 

10 84 
11 93 

68 305 

2 
17 

6 24 

24 41 
23 87 
42 27 
8 

52 

97 
24 
42 
15 
17 

2 
4 

16 

19 

62 
70 

1 
8 

10 

3 

86 

18 

13 
7 

3 

40 

3 

40 10 4 2 

i 

17.20 

12.76 
12.57 

14.18 

13.45 

15.25 
14.85 
14.16 
13.98 
16.43 
15.48 

13.70 
14.82 
11.97 
15.50 

13.73 

13.62 
11.46 

13.81 
14.96 
12.92 

13.96 

i 

s 

I.fi4 

1.08 
1.60 

1.13 

1.36 

1.33 
1.60 
1.25 
1.56 
1.55 
1.70 

1.24 
1.70 
0.93 

1.81 

1.30 
1.11 

1.28 
1.62 
1.18 

1.66 

11.77 1.24 
8.06 0.59 
9.95 0.69 
9.70 0.64 
8.52 0.56 
8.49 0.88 

10.07 0.59 
7.66 0.63 
7.97 0.68 
7.34 0.60 
5.98 0.42 
6.27 0.59 

1.60 
1. 25 
1.20 
1.00 
1.06 
1.09 
1.73 
0.96 
1 19 
1.29 
0.85 
1.15 

n 

202 
470 
102 
122 
33 
55 
15 
71 

130 
74 

102 
157 

n 

147 

116 
21 

136 

273 

100 
110 
32 
53 
14 
50 

34 
49 
32 

2 

117 

42 
97 

31 
55 
48 

134 

n 

157 
244 
100 
llO 
33 
55 
15 
71 

118 
45 

102 
132 



Table 7.- ~~umber of cheek scale rows B of Diplectrum species. 

Species 8 9 10 11 

D. formosum 
D. b;u;ttatum 4 140 
D. radiale 5 28 
D. pac;f;cum 5 10 
D. rostrum 1 25 
D. concept;one 6 18 
D. maximum 7 
D. sc;urus 
D. euryplectrum 3 10 51 55 
D. labarum 1 19 20 
D. cumelum 7 51 39 5 
D. macropoma 3 62 65 5 

elongate spines tending to diverge earlier during on
togeny at about 75 mm SL as opposed to 90 mm SL for 
the northern form. Horizontal and vertical preopercular 
arms serrate. Gill rakers of moderate length, the first at 
the angle reaching to the third below in the northern 
form and to the fourth below in the southern form. An
terior nostril with short flap . Anterior chest scales em
bedded and slightly smaller than lateral body scales. 
Caudal fin slightly forked in the northern form, the upper 
lobe nearly always extended as an elongate filament. 
Southern form with caudal fin nearly truncate, upper 
lobe never extended as an elongate filament. 

Color.-Color notes are here presented for live specimens 
of the northern form of D. formosum from North 
Carolina and Florida. Dorsum light brown, lateral sur
face tan, ventral surface white. Lateral body surface in 
juveniles with two dark brown stripes. In adults these 
stripes interrupted and appear as 5-7 vertical bars. 
Caudal spot distinct, equal to eye size, and present on 
upper half of caudal peduncle. Anal fin with pale yellow 
spots, pectoral and pelvic fins pale. Midlateral ventral 
area pink-orange in adults. Upper pharyngeal region yel
low with blue flecks of pigment in adults. Posterior 
branchial cavity pale. Upper medial opercular surface 
with small patch of dark gray pigment, lower medial 
opercular surface pale white. 

Snout with two bright blue lines from anterior lac
rimal edge to orbit with bright blue irregular lines below 
joining to form a single line running irregularly across up
per cheek. Three or four more blue lines on cheek, 
preopercle, and opercle. Maxillary with blue spots. 
Lower jaw bluish purple. Throat white, a bluish-purple 
blotch ventral and posterior to lower jaw symphysis. Top 
of head brown with four to five bluish-green lines. Seven 
to nine longitudinal blue lines trimmed with yellow along 
sides of body. These bright blue above and paler ven
trally. Anterior dorsal fin with two longitudinal blue lines 
on an orange field. These blue lines irregular anteriorly, 
developing into three posteriorly, and into four lines on 
the soft dorsal. Tips of spines bright red-orange. Caudal 
fin with numerous orange spots or rows of fused spots or 
vertical lines on a pale blue field. Extended caudal fila
ment orange. All colors fading with preservation. Orange 
and yellow becoming pale and blue becoming dusky. 
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1 
225 
54 
68 
7 

22 
6 

12 
11 
4 

19 

13 14 15 16 17 18 i n 

6 36 67 104 43 G 15.60 1.08 263 
81 4 11.86 0.75 455 

9 1 B .73 0.78 97 
39 4 12.21 0.80 126 

11.18 0.46 33 
5 3 11.60 1.05 55 
1 11.47 0.74 15 

29 20 10 13.44 1.02 72 

10.49 0.87 131 
10.61 0.69 44 

8.41 0.69 102 
8.53 0.61 135 

In preservative the following differences between the 
northern and southern forms are noted: in the southern 
form lines on cheek and snout more wavy; dark brown 
vertical body bars broader, more intense, extending fur
ther ventrally; caudal spot larger than eye, extending 
below midcaudal peduncle line and vertical in orien
tation; blue lines on top of head and seven to nine body 
stripes not discernible; base of pectoral fin brown, not 
pale as in the northern form; blue dorsal fin lines tending 
to be more irregular, terminating in three, rather than 
four, stripes; caudal fin spots more irregular; definite 
dark brown spot dorsally on caudal peduncle. 

Size.-The species attains a moderate size and 224 mm 
SL is the maximum size known. 

Habits. - Diplectrum formosum is found in coastal areas 
over sand bottom at the base of reefs and upper edges of 
depressions in the substrate (Bortone 1971a). The species 
is recorded from depths of 1-80 m but is most often found 
at depths of 7-50 m. Larger adults tend to be found in 
deeper water while juveniles are more commonly taken 
from shallow water (Bortone 1971a). 

Distribution. - Diplectrum formosum is a continental 
species found throughout the Gulf of Mexico, around 
peninsular Florida, and northward along the east coast of 
the United States to Chincoteague, Va. A record from a 
New York market (USNM 15844) is not confirmed to be 
from New York and most probably came from the North 
Carolina area as part of an exported fish catch. The 
species has been recorded from the Bahamas (Bohlke 
and Chaplin 1968:267). This is the only plotted literature 
record (Fig. 10) not verified in the present study. One 
specimen is from the Virgin Islands (FSBC 5393). The 
species is also found along the northern coast of South 
America, and southward to about Sao Paulo, Brazil. 
Literature accounts (e.g., Berg 1895:45-46; Cuvier and 
Valenciennes 1828:244-245) of the species occurring 
south to Uruguay cannot be confirmed at this time. 

The northern form would include North American 
specimens examined. The southern form includes 
specimens from South America and the Virgin Islands . 
The type-locality is the Carolinas. 
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VarzatlOn.-Among meristic character the number of 
gill raker shows the mo t noticeable \'ariatlOn ('I able ). 
The northern form how a mean of 1 3. Ther i' .'Iight 
variation at different localitie with ~orth arolina 
specimens having a mean of 1 .1 . tho. e in the Florida 
Keys with 19.31, and tho e off Yucatan with 19. O. Thi 
slight variation may be temperature induced. In the dis
tribution of the pecie a harp eparatlOn between 
southern and northern form i also shown tn mean gill 
raker count; from Venezuela outhward higher mean 
counts increase from 21.67 to 22.4 in Brazil. 

The northern ubspecie ha a considerably greater 
total length than the southern form, becau e of the 
elongate filamentous upper caudal lobe of the former 
Snout length tends to be greater for the northern form. 
and eye size is generally larger in the outhern form. All 
dorsal and anal spines measured tend to be lightly 
longer for the southern form. Color de cription 
presented herein reflect discernible difference between 
the two forms. It cannot be established what sig
nificance the differences may have, however, until live 
southern form D. farmasum are examined. The more 
exaggerated and earlier formed double-spur preopercle of 
the southern form D. farmasum is also an important 
character for separating the subspecies. 

Systematic comments. -The differences as well as 
similarities of the two forms are readily apparent. The 
question of separation of the two forms into different 
species seems at this point somewhat arbitrary in view of 
the obvious overlap in characters and lack of live 
specimens for color comparisons. It does seem, however , 
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Table S.-Total number of gill rakers of Diplectrum species and populations. 

Species 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

D. formosum 
North Carolina 2 29 5 2 
Jacksonville 19 9 2 
S. Florida 10 22 12 5 2 
W. Florida 1l 18 6 
N. Florida 21 25 7 
Mississippi , Loui-

siana, Texas 2 5 
Yucatan 1 5 7 2 
Northern total 3 93 89 36 6 4 

Southern total 6 32 31 28 10 
Venezuela 5 II II 9 
Guyana II 9 7 1 
Brazil 10 II 12 9 

Total 3 93 90 42 38 35 28 10 

D. biuittatum 
Gulf of Mexico 7 54 70 40 15 
S. Florida 6 19 24 12 
Caribbean and 

South America 2 28 102 ll8 38 8 5 

Total 1 2 29 108 144 ll6 90 46 15 

D radiale 2 23 46 18 12 5 
D. pacificum 5 28 75 56 8 2 2 

D. rostrum 21 5 5 

D. conceptiane 5 6 23 13 8 

D. maximum 3 2 7 

D. sciurus 
D. euryplectrum 3 20 58 70 33 4 2 

D.labarum 6 17 42 58 20 2 

D. eumelum 6 47 38 II 

D. macropoma 13 53 71 30 II 3 2 

Species 32 33 34 35 36 37 38 39 40 41 i n 

D. formosum 
North Carolina 18.18 0.61 38 

Jacksonville 18.43 0.63 30 

S. Florida 19.31 l.08 52 

W. Florida 18.86 0.69 35 

. Florida 18.74 0.68 53 

Mississippi , Loui-
siana, Texas 19.00 0.92 8 

Yucatan 19.80 l.08 15 

Northern total 18.83 0.92 231 

Southern total 22.01 0.74 108 

Venezuela 2l.67 l.01 36 

Guyana 21.77 l.07 30 

Brazil 22.48 l.09 42 

Total 19.74 l.68 339 

D. biuittatum 
Gulf of Mexi co 22.03 l.01 187 

S. Florida 20.68 l.00 63 

Caribbean and 
South America 19.67 l.05 302 

Total 20.58 l.49 552 

D. radiale 18.25 1.17 107 

D. pacificum 20.25 l.02 177 

D. rostrum 23.44 0.80 32 

D. conceptione 25.28 1.17 56 

D. maximum 19.28 1.14 14 

D. sciurus 3 3 28 33 42 26 12 2 36.64 l.51 151 

D. euryplectrum 23.68 l.06 190 

. D. labarum 2l.52 l.05 145 

D. eumelum 19.55 0.80 103 

D. macropoma 19.93 1.16 184 
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BMNH 1904-3.15:26-7, 1 (163); RMNH 23349,2 (162-170). CURACAO: 

RMNH 22193, 1 (188); RMNH 22194,1 (177) . G UYANA: BMNH 1961-
8.31:122-127,3 (129-150); FMNH 64975,5 (80-143) ; USNM 15681, 3 (128-
154). SURI:-\AM: USNl\I 185497, 2 (142-151); USNM 185306, 7 (115-
135), FRE:-\CH GL1A:-\A: FM~H 64966, 2 (130-146); UMML 11593, 1 
(131). BRAZIL: Me z 2864, 5 (142-153); US M 185028, 2 (44-66); 
MZUSP 9059, 1 (117); MZUSP 9055, 1 (125); MZUSP 8989, 1 (114); 
MZUSP 9060, 1 (144); MZUSP 9058, 1 (127) ; MZUSP 9057, 1 (99); 
M: ZU P 9056, 1 (119); M, H~ 7022, 1 (133); MNHN A464, lectotype, 1 
(148); M~H~ A461, 1 (123); MNHN 7018, 1 (104); Me Z 44166, 2 (105-
106); USNM 156780, 5 (101-140); USNM (Oregon 4241 ), 2 (121-141); 
USNM 100853, 1 (123); MZUSP 9066, 1 (80); MZUSP 9067, 1 (80) ; 
lVIZUSP 9068, 1 (69); MZUSP 9069, 1 (67); MZUSP 9070, 1 (76); Me Z 
10245, 9 (83-131); MZUSP 9061, 1 (97); MZUSP 9062, 1 (94); MZUSP 
9063, 1 (92); MZUSP 9064, 1 (77); MZUSP 9065, 1 (87); UMML 115411 , 2 
(120-123); BMNH 1923-7.30:80-82,1 (129). 

Diplectrum bivittatum (Valenciennes 1828) 
Figures 6, 8, 9, 11 

Serranus biuittatus Valenciennes in Cuvier and Valen
ciennes 1828: 241- 242 (original description , Mar
tinique and Havana); Storer 1846:27 (general ac
count); Gill 1863:236 (generic affinity with Haliperca); 
Poey 1866:185 (Cuba); Poey 1868:282 (description, 
Cuba); Boulenger 1895:297 (catalog) . 

Centropristis biuittatus Gunther 1859:82 (catalog) . 
Haliperca biuittatus Poey 1871:52-54 (systematics) . 
Serranus radialis Jordan 1886:376 (in part , dis -

tribution); J ordan 1887:82 (catalog, West Indies) ; 
Metzelaar 1919:54-55 (synonomy, West Indies). 

Diplectrum radiale J ordan and Eigenmann 1890:398-399 
(in part, sys tematics) ; Jordan and Evermann 
1896:1203-1205 (in part, systematics); Evermann and 
Marsh 1902: 159 (Puerto Rico); Fowler 1907:263 (in 
part, distribution) ; Meek and Hildebrand 1925:472, 
475-477, pI. 46, fig . 1 (systematics, Panama); Nichols 
1929:255 (Puerto Rico and Virgin Islands); Jordan et 
al. 1930:318 (in part, check list); Longley 1932:286 
(biology, Florida) ; Beebe and Tee-Van 1933:135-136 
(description, Bermuda) ; Baughman 1950:249 (Texas); 
Briggs 1958:272 (in part, distribution) ; Caldwell and 
Caldwell 1964:16 (Colombia and Aruba); Randall 
1968:73, 76, fig. 86 (description, Caribbean); Anony
mous 1971:63-65 (popular account); Dahl 1971:225 
(Colombia); Dahlberg 1975:58 (Georgia). 

Haliperca biuitata Diaz 1893:52 (name only, mis
spelled). 

Diplectrum biuit ta tum Lon gley and H ildeb ra n d 
1941:104-105 (field data, Florida); Ginsburg 1948:266-
270 (systematics); Hildebrand 1955:208, 222-223, table 
7 (systematics, Campeche); Bailey et aI. 1960:25 
(check list); Bullis and Thompson 1965:44 (field data); 
Roessler 1965:314, table 2 (field data, Florida); Cald
well 1966:40 (J amaica); Moe et al. 1966:32 (Florida); 
Starck and Davis 1966:320 (Florida) ; Starck 1968 :19 
(Florida); Bailey et aI. 1970:34 (check list); Gallaway 
et aI. 1972:89 (key) ; Miller and Jorgenson 1973:310 
(meris ti cs); Da hlberg 1975:55 (Georgia); Walls 
1975:168-169 (northern Gulf of Mexico). 

Diplectrum arcuarium Ginsburg 1948:266-270 (original 
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description , Gulf of Mexico); Baughman 1950:249 
(T exas); P earse 1952b (parasites); Hildebrand 
1954:304 (Texas); Hildebrand 1955:224, table 7 (sys
tematics, Gulf of Mexico); Briggs 1958:272 (dis
t ribut ion ); Hoese 1958:331 (Texas); Bullis and 
T hompson 1965:44 (field data ); Gunter and Hall 
1965:31 (field data, Florida) ; Cervigon 1966:324 (name 
only); Swingle 1971:33 (Alabama) ; Franks et aI. 
1972:84 (Mississippi). 

Diplectrum spp. Lowe 1962:695 (in part, Guyana). 
Diplectrum biuitatum Cervigon 1966:324 (name only, 

misspe lled) . 

The species was described originally as S erranus biuit
tatus by Valenciennes in Cuvier and Valenciennes 
(1828:241-242) from two specim ens (syntypes). In the ab
sence of any designated holotype, MNHN 6988 (Mar
tinique) is designated the lectotype . MNHN 5889 
(Havana, Cuba) was not chosen as the lectotype as it is 
from the area of the intermediate population (see below) 
and is here considered the only paralectotype. 

Early confusion in the literature regarding D. biu it
tatum probably was due to inclusion of its specific name 
under the synonomy of D. radiale by Jordan and Eigen
mann (1890:399) because they considered Serranus biu it
tatus to be the young of D. radiale . It was not until Long
ley and Hildebrand (1941:104-105) that D. biuittatum 
was restored to specific status . 

Ginsburg (1948:266-270) considered the Gulf of Mexico 
population to be a distinct subspecies . However, desig
nation by Ginsburg (1948 :268) as D. arcuarium and not 
as D. b. arcuarium led later authors incorrectly to ac
cord specific status to Ginsburg's subspecies. 

Figures by Meek and Hildebrand (1925:pl. 46, fi g. 1) 
and Randall (1968:fig. 86) are labeled as D. radiale but 
actually depict D. biuittatum . 

Diagnosis. - Diplectrum biuittatum in the Atlantic can 
be confused only with D. radiale. The problem becomes 
especially important in the area of sympatry along the 
northern and northeastern coasts of South America. 
Diplectrum biuittatum has a larger eye, lower number of 
pectoral rays, a longer second and shorter third dorsal 
spine (1.2-1. 6 vs . 1.7-2.1 , t he second into the third) than 
D. radiale. Also, the preopercular structure is more 
pointed in D. biuittatum but definitely squared in D. 
radiale. T he upper caudal lobe is often extended as a fila
ment in D. biuittatum but never in D. radiale. Coloration 
and cheek scale rows A (mean 8.06 for D. biuittatum vs. 
9.95) also separate the species. 

Description.- Because of the systematic problems pre
sent in D. biuittatum , the two geographic forms from the 
Gulf of Mexico and Caribbean and an intermediate 
group from south Florida will each be described separate
ly for morphometric characters . Meristic characters ex
cep t numbers of pectoral rays, predorsal scale rows, and 
gill rakers are virtually identical for all three groups and 
are presented under the description for the Gulf of Mex
ico specimens. 



Gulf of Mexico .- D, x, 12; A, III, 7 (6-8); PI' 15.16 (14-
16); pored lateral-line scales 48.54 (44-51); scale rows in 
lateral line, 64.69 (54-75); scales above lateral line, 7.28 
(6-9); scales below lateral line, 18.69 (16-22); predorsal 
scale rows, 12.76 (10-15); cheek scale rows A, 8.06 (7-9); 
cheek scale rows B, 11.86 (9-14); gill rakers, 22.03 (20-25). 

Standard length, 91.38 (11.28, 75-125, 53). Total 
length, 1,304 (47.77, 1,231-1,440, 45); fork length, 1,169 
(13.07, 1,143-1,203, 51); body depth, 267 (12.34, 237-296, 
53); head length, 347 (8.13, 324-369, 53); postorbital 
length, 179 (5.76, 169-191,53); snout length, 89 (6.01, 76-
106, 53); lacrimal width, 40 (4.53, 29-51, 53); maxillary 
width, 28 (1.82, 25-34, 53); orbit length, 92 (4.74, 83-103, 
53); orbit width, 72 (4.98, 60-83, 53); interorbital width, 
71 (3.50, 64-80, 53); upper jaw length, 156 (3.80, 148-165, 
53); lower jaw length, 176 (5.78, 158-188, 52); cheek 
height, 110 (5.70, 96-123, 53); cheek length, 117 (4.35, 
109-128,53); caudal peduncle depth, 123 (4.32, 111-131, 
52); pectoral fin length, 267 (10.38, 250-283, 51); pelvic 
fin length , 222 (10.29, 203-249, 53); pre dorsal length, 344 
(11.62, 316-372, 53); pelvic origin to lower jaw, 339 (17.59, 
313-398, 52); pelvic origin to anus, 311 (11.93, 259-349, 
53); postanal length, 398 (12.84, 364-425, 52). Dorsal 
spine height: first, 52 (6.21, 38-64, 52); second, 78 (8.27, 
59-95, 50); third, 105 (11.60, 79-134, 50); fourth , 124 
(10.46, 101-147, 49); fifth, 132 (8.91, 103-152, 51). Anal 
spine height: first, 36 (5.32, 20-49, 53); second, 63 (6.93, 
33-73, 52); third, 86 (7.90, 69-105, 52). 

Caribbean and South America. - P1 , 15.45 (14-16); 
predorsal scale rows, 14.18 (12-17); gill rakers, 19.67 (16-
23). Standard length, 94.00 (11.43, 76-122, 51). Total 
length, 1,309 (60.74, 1,226-1,477, 48); fork length, 1,145 
(24.56, 1,040-1,251,51); body depth, 265 (14.63, 234-296, 
51) ; head length, 353 (10.75, 328-376, 51); postorbital 
length, 173 (5.05,164-185,51); snout length, 96 (7.15, 82-
110, 51); lacrimal width, 39 (3.99, 30-47, 39); maxillary 
width, 28 (2 .07, 24-33,39); orbit length, 98 (5.44, 87-114, 
51); orbit width, 78 (5 .29, 69-90, 51); interorbital width, 
74 (3.93, 63-82, 38); upper jaw length, 167 (5.48, 158-177, 
51); lower jaw length, 187 (5.10, 175-197, 51); cheek 
height, 108 (5.45, 100-119, 51); cheek length, 119 (5.73, 
108-135, 51); caudal peduncle depth, 115 (4.29, 105-122, 
51); pectoral fin length, 240 (11.25, 219-273, 48); pelvic 
fin length, 204 (9.94, 186-226, 49); predorsallength, 352 
(10.74,329-377, 33); pelvic origin to lower jaw, 351 (24.85, 
322-402, 46); pelvic origin to anus, 312 (18.27, 273-346, 
51); postanal length, 389 (13.81, 360-416, 51). Dorsal 
spine height: first, 49 (4.99, 39-62, 48); second, 73 (6.92, 
58-87, 48); third, 99 (9.59, 84-120, 47); fourth, 116 (8.22, 
102-131, 48); fifth, 124 (7.20, 113-137, 45). Anal spine 
height: first , 32 (3.97, 24-41, 50); second, 61 (5.85,47-76, 
50); third, 81, (5.26, 69-93, 51). 

Intermediate population from South Florida, Florida 
Keys, Tortugas, and Cuba'-P1 , 15.39 (14-16); predor
sal scale rows, 12.57 (10-15); gill rakers, 20.68 (18-23). 
Standard length, 97.00 (13.54, 77-118, 36) . Body depth , 
257 (8.99, 242-269, 13); head length, 342 (9.84, 324-355, 
18); postorbital length, 174 (7.48, 158-184, 17); snout 

23 

length, 90 (7.02, 74-108,33); lacrimal width, 39 (4.15, 30-
50, 32); maxillary width, 27 (1.89, 24-30, 13); orbit 
length, 91 (3.94,84-102,34); orbit width, 71 (3.60, 65-82, 
34); upper jaw length, 161 (4.80,147-171,22); lower jaw 
length, 179 (4.27, 173-185, 22); caudal peduncle depth, 
120 (4.04, 113-130, 22); pectoral fin length, 258 (13.89, 
229-294, 22); pelvic fin length, 222 (10.85, 198-244, 22). 
Dorsal spine height: first, 51 (4.11, 45-61,18); second, 74 
(6.55, 64-86, 18); third, 100 (9.52, 85-119, 18). 

Diplectrum bivittatum with narrow preopercular spur 
slightly pointed at dorsal angle, rounded at ventral 
angle, four to nine spines. Vertical and horizontal 
preopercular limbs serrate. Anterior nostril with short 
flap. Chest scales slightly smaller than lateral body 
scales, not embedded . Gill rakers moderate in length; for 
Gulf of Mexico and south Florida specimens first gill 
raker at angle reaching to base of the fourth below; for 
Caribbean and South American specimens first gill raker 
only reaching to base of the third. Upper caudal lobe 
on most specimens with elongate filament. Row of 
small scales occasionally along base portion of third anal 
spine. 

Color.-The following color description is based on five 
live adult D. bivittatum collected at Pensacola, Fla. in 
the northern Gulf of Mexico in May 1973. Dorsum brown 
with copper tinge. Sides tan with evidence of two broad 
brown lateral stripes, the upper appearing to pass 
through eye and continuing as a brown bar on snout. A 
tendency for five or six blotches of more intensified pig
ment along lateral stripes. Lateral surface tan, ventral 
and lower lateral surface white, but each scale bearing a 
small yellow dot at base. Chest and throat white. A dis
tinct caudal spot (equal to eye in size) appearing as an 
extension of midlateral stripe but separated from it. Pec
toral fin pale orange, tips black. Pelvic fins pale yellow
orange with white anterior and posterior edges. Anal fin 
white at base and distal edge, pale yellow through medial 
fin portion . Snout with narrow brown bar, and a narrow 
blue one beneath, below this a blue cheek stripe running 
upward from middle anterior lacrimal edge posteriorly to 
eye, passing under the orbit and across upper cheek. 
Another blue stripe below this on central cheek area. 
Opercle with pale greenish-yellow blotch. A thin blue 
line present on lower jaw and along upper maxillary. Pale 
blue spots on head with two pale blue chevrons above. 
Spinous dorsal fin with wavy blue bar at base, above this 
an orange bar, above this a blue bar, and distally an 
orange bar. Soft dorsal fin with irregular yellow spots 
along base. Above are two parallel longitudinal rows of 
pale blue spots on an orange field. Distal portion of fin 
with orange bar. Caudal fin with five or six orange spots 
in vertical rows on a pale blue field, upper lobe and edge 
orange, lower caudal blue. Upper pharyngeal region 
bright yellow. Posterior branchial surface with yellow 
and black blotches, medial opercular surface black. 

An 80-mm-SL specimen from Galeta Point, Panama, 
agreed with the above color description with the fol
lowing emendations: yellow spots and blotches on dorsal 
fin paler and the distal area of dorsal membranes with 
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Table 9.- Mean proportional data in thousandths of standard length (SL) for Diplectrum species and populations. 

1.: 
OJ 

6 0:: 
1.: ~ .... ..c 
~t! 

o q 0:: 

140 
1,340 
1,191 

275 
359 
191 
113 
59 
26 
74 
59 
74 

160 
179 
125 
128 
134 
235 
216 
349 
341 
306 
402 

51 
78 
95 

105 
110 

25 
47 
70 

1.: 
OJ 

'" c 0:: 
1.: .... .... ., 
c ..c --- ~ . ::l 
q ~ 

119 
1,269 
1,183 

270 
362 
192 
101 
52 
27 
83 
63 
73 

160 
181 
119 
129 
125 
238 
210 
350 
::142 
314 
401 

53 
79 

100 
110 
113 

29 
53 
74 

1.: 
OJ 

~ 
:§ 
.0 .... 

- :; 
QO 

91 
1,304 
1,169 

267 
347 
179 
89 
40 
28 
92 
72 
71 

156 
176 
110 
117 
123 
267 
222 
344 
339 
311 
398 

52 
78 

105 
124 
132 

36 
63 
86 

1.: 
i:l 
o '" 
.~ :g 
" 0 :0(;:; 

Quj 

97 

257 
342 
174 
90 
39 
27 
91 
71 

161 
179 

120 
258 
222 

51 
74 

100 

1.: -
Oj~ 
~cn o 
!:;<>!l 

:§ .0 
..c'r:: 
. '" qU 

94 
1,309 
1,145 

265 
353 
173 
96 
39 
28 
98 
78 
74 

167 
187 
108 
119 
115 
240 
203 
352 
351 
312 
389 

49 
73 
99 

116 
124 

32 
61 
81 

., 
C; 
-tl 
::: 

c::i 

137 
1,249 
1,179 

264 
367 
211 
93 
48 
27 
81 
65 
70 

164 
180 
129 
118 
125 
236 
187 
367 
342 
314 
399 

43 
64 

118 
128 
126 

30 
58 
79 

1.: 
OJ 
'-' 
~ 
'-' o 
Q. 

c::i 

150 
1,289 
1,178 

278 
369 
211 
97 
49 
27 
79 
63 
70 

163 
176 
128 
118 
129 
244 
195 
359 
334 
313 
406 

49 
70 

122 
135 
136 

33 
60 
80 

1.: 
OJ 
.!:; 

'" l: 
q 

120 
1,320 
1,165 

288 
369 
193 
103 
51 
27 
90 
72 
74 

164 
175 
119 
122 
121 
257 
214 
360 
:336 
321 
397 

57 
83 

129 
143 
145 

32 
59 
80 

., 
~ 

-s 
~ 
'-' 
~ 
c 
'-' 

q 

108 
1,275 
1,187 

277 
379 
213 
94 
37 
34 
90 
75 
69 

159 
182 
III 
108 
116 
256 
215 
365 
336 
317 
401 

46 
72 

147 
158 
150 

45 
84 
95 

E 
OJ 
1.: 
;:; 
0-
Eo; 

q ~ 

65 
1,224 
1,189 

257 
361 
189 
91 
33 
35 
99 
76 
73 

158 
181 
98 

III 
118 
230 
196 
366 
337 
286 
406 

77 
95 

132 
146 
140 

56 
91 
88 

E 
OJ 
1.: -;:; 
'" E ., 

'" Q~ 

245 
1,245 
1, 178 

285 
363 
211 
102 
54 
30 
67 
50 
72 

159 
173 
130 
97 

124 
234 
202 
352 
340 
322 
403 

66 
83 

128 
137 
135 

41 
68 
74 

c::i 

95 
1,263 
1,172 

269 
356 
186 
89 
27 
36 
92 
78 
79 

142 
172 
95 

122 
105 
254 
211 
343 
351 
336 
372 

62 
88 

125 
142 
146 

31 
59 
86 

1.: 
E 
'-' ., 
Q 
(> 
OJ ., 

c::i 

112 
1,260 
1,193 

291 
423 
241 
103 
46 
36 

102 
84 
88 

189 
206 
141 
130 
106 
256 
212 
375 
361 
309 
374 

60 
87 

118 
132 
137 

32 
62 
82 

1.: 
OJ .... 

'" .0 
-S 

c::i 

117 
1,271 
1,179 

291 
381 
204 
99 
42 
33 
95 
76 
77 

176 
194 
128 
121 
117 
250 
203 
363 
349 
346 
378 

61 
140 
170 
165 
151 

39 
69 
91 

1.: 
OJ 

0; 
1.: 
OJ ., 

c::i 

152 
1,279 
1,187 

286 
387 
221 
99 
48 
33 
86 
72 
70 

171 
184 
129 
121 
122 
267 
201 
369 
339 
314 
402 

50 
74 

121 
132 
133 

29 
60 
83 

o 
1.: 
c 

~ 
'-' o 
1.: 

c::i 

107 
1,308 
1,190 

306 
367 
202 
96 
41 
35 
87 
73 
67 

163 
182 
119 
118 
139 
265 
196 
382 
348 
296 
411 

46 
67 

130 
142 
144 

32 
59 
90 



Systematic comments. Ginsburg (lfJ.lH:2()h 2(0) 
described the Gulf of Mexico form as the subspeclC's lJ h 
arcuarium. Ginsburg (194H:2G8) and later Hild('iJrnnd 
(1955:20 ) suggested that further stuciles should Il(' con
ducted on the correct s tatus of [) h arCUartlim ('s
pecially with regard to proper identificntion of n, hit'll-

,tatum from South America (for compnrntl\'c purp(lS('s). 
Confusion of D bivittatum with [), radial(' had O(Tllrrl'<1 

for many years. In the present stud, onh "go()d" [) 
bivittatul71 from the Caribbean and South America \\l'rt' 

compared with D b, arcliartulll, \lthough the qtH' tlOIl 
of the "true" status of D, b. ar('lJartlim mil\, nl'\l'r 11(' 
completely answered, on the baSIS of nH'f1~tl(' C!HIll! , 

morphological data, and geographical [listnhutitlll, It i 
suggested that D b. arcliarium (,insburg HJI In> recog
nized a a subspecies. The C'anhlwnn nnd . '"ut h 
American form of [) bit it/alum. hould hen'uUN Ill' C( n
sidered subspecifically as [), b. brcl/U(liuf1l (\'nlt'n
l iennes 1:2 1. The" Fillridn population of IJ bit rt
tatum repre.ents an Intermedlntc of the two lIh pl> Il 

both morphologically and gengrnphlcally, I' uture ~tU(IIc 
should be conducted tn examine further the nflturc 01 tlH' 
S Florida population, 

Spec Imens ewmlncd -A total of.')6 . pc inH'n:-. from 2~ 
to 126 mm SL. 

;>'1 '2! Ii, I (il), 
TARL 101-1,2 4 11)9·9,1; TARL ,,"I/rer 110\ "n 'lOOIl I 1\05 ,F \1 
.)~Ir 7,-31021, F\I'\H ;;9~07, 51h(' II!I, F\I 'Il I 1'-, II, I F1\1 H 
161xR, I (IX) GCRL 2-11 2 (s,-'1U,l ~:\\I !'1~214, I \~<), L \111I21'l, 
I (I n, L S. -'I lij~ 1,5, 2 172 107) TEXA. F'-. \1 ~17" I ( "! ,J) 
DI:\H -402b3, 'J (,Ii toE), F\I:\H 151H, 2 190 !II ; 1 'I' LH1-41, I (II , 
U\I:-"IL 2A,OO, 3 (91· lOS) L'TI\lS 9211, 2 (,JO-J7); L'1"[\\.. Ih!9, 2 ( -
100)' L'TI:\I';; 920 1\97), L'TI\[S 91S, I (111), L'TI\! '125 I 
CTI\ISI-!R4,1(10·R\) L'TI\IS :1'~'.2( 1)-'~),l'T['\1. ~122,3,("I)-112, 

VTIl\IS 1024, 2 (101-105) CA .• l' 501 5, I (93), L'S, '\1 1),;1711,2 1-

85)' US::--::-"114-4215, 9 (91-112) V';; ' \I 14-1216, 1(00) l'S. '\1155173,1 
(52); USNM 155174, 1 (96) V N\I118s36. 1 ( ), U ';.;'\1 11 .535,11 t9O-
97), C\I\IL 15398, 2 ( 2-90); C\I\IL 1749, -I (33 SIl. YL'CAT Fs\1 
5209. 1 (97); UTI\! 917, 2 (9{l-9b ; l'TI\lS 921 6 (,'\.\-125) L'.·_ ';>'1 
188298,30 (81l-107) ,JA~!AICA LACl\1 5-133, 1 (iO); LAO I fi434, 3 t99-
108); LACM 6203, 8 (87-110); LACM 6204, 1 (72), LACM 6201, 16 (62-
100); LACM 6200, 10 (62-113); LACM 6199, 23 (62-113); VMML 2 699,1 
(90) Pn:RTO RICO A\;D A\;TlLLEs. U\I\IL 7324 I (49); LJ.';.;' \1 
121l262, 1 (109); V:-"I:-"IL ,110, I ( ), F:-"I,\H 6-199, 2 (~6-97), F:-"I , ' H 
6491l2, -4 (110-114); I\1:\Hl 6988, lectotype, 1 (10 ), B:-"I::--:H 190-1-,.26:67, 
1 (97); LACl\.1 6741-1-4, 7 (-16-8 ), LAC\! 6768-1, 22 (37-91'1); TABL 
(Oregon Stn 2631)' 1 (l05), VPR 2713,5 (67- 1); VPR 215 , I (93); CPR 
239,1 (94); UPR 1329,2 (76-84); UPR 1328,1 (42), UPR 2692, I (92); VPR 
2055, 1(65), UPR 238, 1 (90); UPR 1330, I (44) BELIZE' TABL 105165, 
2 (94-99); TABL 105164, 10 (86-112). HO:-..'DL'RAS FM:\H 64956, 4 (95-
106); USNM 185143.2 (96-99); TABL 105155, 11 (94-107); TABL 105156, 
8 (86-103); TABL 105157, 7 (82-102); TABL 105158,1 (96); TABL 105160, 
30 (74-109). COSTA RICA; UCR 253-31, 2 (88-92); LACM 30729-5, 1 
(103). PACoJAMA VCR 226-4, 3 (103-114); FMNH 8392, 9 (4-1-62); 
FMNH 8393,3 (31-40); MCZ 45530,2 (31-64); UMML 23897,5 (69-90); 
UMML 22007, 6 (90-103). VE;o.!EZUELA. RMN H 8448,1; RMNH 8422, 
1 (120); RMNH 9377, 1 (109); USNM (Oregon Stn. 4865), 6 (37-117); 
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D iplec trl.l.m radia l (Quo}, a nd G a irn a rd I 2 0 

I 'Kuro' r., ,'J , Il 

',rmrlll raciwil 1m rd 1 
n I d 
( I<'nn 

In 

111 

( \ tcm tI 

I \',>nezuel I, Hri ... , W- :~,~ in p rt, elI nbu ion); 
Dur< nd 1 13l:-1n, -0 (field data, ,uyana ); Brand-o 
l!J>!'HI Hr zll), BuIll and Thomp on H.I!):>:-l 
f~()Ulh d t 1'0 t of I'mt ,t 11'); T\ i:::on l(t 1:3~3-

::124 (\' tlmall , ell trihllti<)n, Ilnd bi logy, 
\'cnezul'ln); ~ll""o Len'i HJ70:Q (\'enezuela); E\\a ld 
t'l nl I!l';"l::;-I ( \ enl'7.llt>ln): '\IIller and .Jorgen on 
19,1:310 (meri tic , 

Hah/wren radIal" '\lIranda- Riheiro 1 15:~9-3n Brazil): 
'\!iranda-Rihelw 191 :93 Isynonomy, Brazil, Diplee
trum "pp, Lowe 19n2:695 (in part, ruyana ). 

Valencienne' In uvier and \' alencienne (1 ~ :~-1-1-

~-1.')) described ... 'erranu irradlQn.\ and that de ' cription i 
clea rly of D, formo.\um. However, examinatIOn of the 
four .'vnt\'pes for ... IrradlQns how that :\I);H~ A-IG1. 
A-I6-1, and ,01 are D formo. um but the other yntype, 
l\INH. A4G~, 1 actually D radiale. 

Many reference in the ynonomy are Ii ted "111 part" 
owing to confu ion when Gulf of i\Iexico Dlplectrum, 
other than D formosum, were called D radlQle while in 
the Pacific Ocean D . pacificum wa referred to a D. 
radiale until the de cription of D. pacificum by l\Ieek 
and Hildebrand (1925). 

Centropristis a.' reSI wa described by teindachner 



(1868:1-3) but later it was placed in the synonymy of D. 
radiale [Centropristis (= Diplectrum) radiale, Stein
dachner 1876: 6]. 

The species was included under the genus Haliperca 
by Miranda-Ribeiro (1915:29-30) at the inference of 
Gill's (1863) generic interpretation. 

Diagnosis. - Diplectrum radiale is a species with a nar
row preopercular spur and in the Atlantic can only be 
confused with D. bivittatum. Separation of these species 
is possible when one considers the relative height of the 
dorsal spines, especially the number of times the second 
spine fits into the third (1.7-2.1 for D. radiale, 1.2-1.6 for 
D. bivittatum). The eye is smaller for D. radiale. Also the 
mean number of pectoral rays and of cheek scale rows A 
is higher; the preopercle generally is more squared off in 
D. radiale and definitely more pointed in D. bivittatum 
at its upper angle. 

Diplectrum radiale in the Atlantic is a "geminate 
species" with D. pacificum in the Pacific as defined by 
Jordan (1908). The species can be discriminated by 
several characters: notably the gill raker length, color 
pattern, and other characters considered under the diag
nosis for D. pacificum. 

Description.-D, X, 12 (13); A, III, 7; PI, 16.79 (16-18); 
pored lateral-line scales, 48.82 (47-52); scale rows in 
lateral line, 63.36 (54-71); scales above lateral line, 7.28 
(6-9); scales below lateral line, 18.57 (15-21); predorsal 
scale rows, 15.25 (12-19); cheek scale rows A, 9.95 (9-12); 
cheek scale rows B, 11.73 (10-14); gill rakers, 18.25 (15-
21). 

Standard length, 136.97 (23.12, 84.4-168, 42). Total 
length, 1,248 (10.70, 1,222-1,276, 42); fork length, 1,179 
(9.75, 1,160-1,207,42); body depth , 264 (20.10, 218-302, 
40); head length, 367 (19.54, 335-406, 42); postorbital 
length, 211 (16.61, 188-254, 42); snout length, 93 (8.33, 
74-114, 42); lacrimal width, 48 (5.15, 40-57, 32); maxil
lary width, 27 (2.72, 22-30,32); orbit length, 81 (5.55, 71-
95, 40); orbit width, 65 (5.95, 54-79, 42); interorbital 
width, 70 (8.56, 54-83, 32); upper jaw length, 164 (12.41, 
144-193, 42); lower jaw length, 180 (9.44, 160-208, 42); 
cheek height, 129 (11.98, 105-149,42); cheek length, 118 
(6.50, 107-132, 42); caudal peduncle depth , 125 (6.29, 
110-137, 39); pectoral fin length, 236 (6.64, 213-250, 42); 
pelvic fin length, 187 (10.63, 152-204, 42); predorsal 
length, 367 (11.98, 348-397, 32); pelvic origin to lower 
jaw, 342 (12.82, 318-372, 39); pelvic origin to anus , 314 
(19.29,264-355,41); postanallength, 399 (11.45, 377-420, 
42) . Dorsal spine height: first , 43 (5.14, 33-54, 42); sec
ond, 64 (5.12, 55-72, 40); third, 118 (8.25, 104-136, 41); 
fourth, 128 (7.32, 114-144, 40); fifth, 126 (7.03, 110-140, 
38). Anal spine height: first, 30 (4.06,21-38,42); second, 
58 (5.87, 47-76, 42); third, 79 (7.35, 64-97, 42). 

Preopercular spur square but narrow, bearing 5-10 
elongate spines. Vertical and horizontal preopercular 
arms serrate. Anterior nostril with elongate nostril flap. 
Gill rakers short, the first at angle not reaching to base of 
third below. Scales present in a row along second anal 
spine. Chest scales not noticeably smaller and not em-
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bedded. Caudal lobes nearly equal in length, upper only 
slightly longer and never extended as a filament. Caudal 
fin margin nearly straight. 

Color. -Color notes are from preserved specimens. 
Dorsum and lateral body surface light to medium brown, 
five to seven irregular dark vertical bars on lateral sur
face terminating before ventral region. Caudal spot dis
tinct, equal to eye size. Ventral area white. Snout, head, 
and cheek gray-brown. Lower preopercle pale below. 
Maxillary gray-brown and paler distally. Lower jaw 
dusky at midline. Pectoral, anal, and pelvic fins pale. 
Caudal fin with three to four pale broad vertical bars bor
dered by darker bars of equal breadth. Two indistinct 
dark spots on dorsum of caudal peduncle, separated by a 
smaller pale spot. First and second dorsal spines dark. 
Spinous dorsal fin dusky, black at spine tips. Soft dorsal 
with two regular rows of pale spots on a dusky field. Soft 
dorsal ray tips and caudal ray tips black. Medial oper
cular surface black or dusky above, white below. 
Posterior branchial surface dusky. 

Size.-The species attains a reasonably large size; 197 
mm SL is the maximum size examined in the present 
study. 

Habits.-Depth data indicate that D. radiale occurs in 
depths ranging from 20 to 80 m. Durand (1961) con
firmed this depth distribution off the coast of Guyana. 
He took the species from sand-mud, and shell and sand
bottom types. Cervigon (1966) stated the species prin
cipally consumes crustaceans and small fish. 

Distribution.-Diplectrum radiale is found in coastal 
areas of eastern and northeastern coasts of South 
America (Fig. 12). Its westernmost distribution along the 
Venezuelian coast is the Gulf of Venezuela. The species 
extends southward to Sao Paulo, Brazil. Literature 
records indicate the species occurring southward to 
Uruguay but this has not been confirmed. One specimen 
(BMNH 1904-3.15:24-5) was accompanied by a label 
which stated " St. Thomas." It was presumed that this 
meant St. Thomas Island in the Virgin Islands. Other 
than this record the species has not been taken from the 
Caribbean Antilles. It is possible that the locality is in 
error or that "St. Thomas" refers to a city on continen
tal South America. The type-locality is Rio de Janeiro. 

Variation.-No discernible geographic variation in 
meristic characters was observed for this species. There 
appears to be a slight (but statistically untested) trend of 
morphological variation in D. radiale. Northern 
specimens appear to have slightly larger heads and jaws 
than specimens from the southern parts of South 
America. 

Specimens examined. -A total of 103 specimens from 64 
to 197 mm SL. ST. THOMAS: BMNH 1904-3.15:24-5. 1 
(174). VENEZUELA - TRINIDAD: UPR 1830,1 (89); BM, H 1922-2.3:29. 
1 (128); UMML 28757, 1 (166-166); UMML 28749, 2 (195-197); U:VIML 



+ 

o· 

30 + 

90· 60· 

21851,3 (170-173); UMML 16302,1 (107); USNM 123132,1 (100); TABL 
(Gulf of Cariaco, 14 Apr. 1966). GUYANA - NE BRAZIL: FMNH 64967, 
2 (166-167); FMNH 64980, 4 (151-158); UMML 12237, 1 (136); USNM 
185497,4 (151-164); USNM 156806, 1 (184); USNM 185484, 5 (155-168); 
UMML 11536, 1 (159); UMML 11581, 1 (186); UMML 11588, 1 (178); 
Ul\lJ\.IL 11553, 1 (153). SE BRAZIL: BM H (Bahia), 1 (142); MZUSP 
9007,1 (102). MZU P 9008,1 (96); MZUSP 9009,1 (90); MZUSP 9010,1 
(84); J\.1ZUSP 9011, 1 (86); MZUSP 9002,1 (141); MZUSP 9003,1 (125); 
:\IZUSP 9004, 1 (113); MZUSP 9005, 1 (119); MZUSP 9006, 1 (119); 
:\IZUSP 8997, 1 (136); MZUSP 8998, 1 (131); MZUSP 8999, 1 (131); 
l\lZUSP 9000,1 (107); MZUSP 9001 , 1 (151); USNM 100858,5 (119-127); 
MNHN 7015, holotype, 1 (125); MNHN 7015, paratype, 1 (140); MCZ 
44166.23 (90-170); MCZ 4504, 4 (153-160); BMNH 1906-6.9:14-15, 2 (174-
177); BMNH 1923-7.30:77-9, 1 (142); CAS SU 54082,1 (64); MCZ 10245, 
1 (124); BMNH 1892-6.29:4, 1 (127); RMNH 166,1 (140); M ZUSP 8990,1 
(113), MZUSP 8987, 1 (178); MZUSP 5222, 1 (165); MZUSP 8991, 1 
(115), MZU P 8988, 1 (124); USNM 100858, 1 (131); MZUSP 8995, 1 
(135), J\.1ZUSP 8993, 1 (122); MZUSP 8994,1 (131); M ZUSP 8992,1 
(157), :\IZUSP 8996, 1 (112); MZUSP 10244, 2 (82-109); MNHN A462. 1 
( 166) 

Diplectrum pacificum 
Meek and Hildebrand 1925 

Figures 6, 8, 9, 15 

Centropristis radiale Steindachner 1876:6 (in part, Pan
ama). 

Serranus radialis Jordan and Gilbert 1881:274 (Baja 
California); Jordan 1886:376 (P anama and Mazal
tan); Jordan 1887:82 (in part, catalog); Boulenger 
1 9.5:297-298 (in part, catalog). 

Dlplectrum radiale Jordan and Bollman 1890:157-158, 
1 1 (Panama); Jordan and Eigenmann 1890:398-399 
(in part, y tematics account); Evermann and Jen-
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Figure 12.-Distribution map for Diplectrum radiale 
(circles); and D. pacificum (squares), [Localities are 
based on the materials examined in this study.] 

kins 1892:127-128, 142 (Gulf of California); Jordan 
1895:451 (Sinaloa, Mexico); Jordan and Evermann 
1896: 1203-1205 (systematics); Gilbert and Starks 
1904:97 (Panama); Fowler 1916b:409 (Panama); Os
burn and Nichols 1916:163 (Baja California); Kumada 
1937:39, pI. 6, fig. C (Mexico). 

Diplectrum pacificum Meek and Hildebrand 1925:472, 
477-478, pI. 46, fig. 2 (original description, Panama); 
J ordan et aI. 1930:318 (check list); Breder 1936:24 
(Pacific coast); Walford 1937 :123 (general account); 
Seale 1940:20, 23 (Panama); Fowler 1944:262-263 
(color notes); Hildebrand 1946: 185 (key); Grey, 
1947:140 (type catalog); Berdegue Anzar 1956:53, 264-
265, fig . 183 (key and fishery data, Mexico); Orces 
1959:81 (systematics, Ecuador); Gosline 1966:91-112 
(osteology); Rosenblatt and Johnson 1974:178-191 
(key, systematics); Chirichigno F. 1974:294-298 (key, 
P eru) ; Bortone in press a (gonad morphology); Bor
tone in press b (life history, Panama). 

Diplec trum radialis Streets 1877:52-53 (systematics, Ba
ja California) . 

Earlier authors considered D. pacificum as a Pacific 
Ocean representative of D. radiale. Meek and 
Hildebrand (1925) described the Pacific form as a new 
species and considered it distinct from D. radiale as they 
knew it. However, the specimen of D. radiale figured by 
them (Meek and Hildebrand 1925:pI. 46, fig. 2) is ac
tually D. biuittatum. Nevertheless, D. pacificum and D. 
radiale are distinct species, qualifying as "geminate 
species" as defined by Jordan (1908). 



Diagnosis.-Diplectrum pacificum is distinguished from 
other Pacific Diplectrum by a combination of characters 
which include: less than 30 total gill rakers ; 7 anal rays; 
lack of extended tips on second, third , or fourth spines; 
lack of an enlarged second anal spine; a relatively high 
number of cheek scale rows A (8-12) and B (10-14); and a 
narrow preopercular spur. 

Diplectrum pacificum could readily be confused with 
D. rostrum, another Pacific species. It can be differen
tiated from D. rostrum by the following characters: snout 
spot present in D. pacificum but not a distinct bar as in 
D. rostrum; the soft-dorsal-fin color patterns, total gill 
raker counts; orbit length and width, preopercle shape 
and other characters listed under diagnosis for D. ros
trum . 

It might readily be confused with its geminate Atlan
tic form, D. radiale. Separation of these species ad
mittedly is difficult but several discernible differences 
are evident. Meristically the number of gill rakers is 
higher for D. pacificum (20.25 vs 18.25), but other 
characters show a high degree of overlap and do not allow 
discrimination. Morphometrically there are no charac
ter differences reliably separating these species but in 
general the eye is smaller for D. pacificum , the caudal 
peduncle deeper, the upper caudal lobe more elongate, 
and fins and spines tend to be longer in D. pacificum . 
Gill rakers are moderate in length in D. pacificum (the 
fi rst at the angle reaching to the origin of the fourth 
below) and are short in D. radiale (the first not reaching 
to the base of the third, usually reaching only to the base 
of the second below). 

In preservative there are color differences between the 
species which surely are more distinctive in fresh 
specimens but no satisfactory color data for living D. 
radiale exist. Caudal fin of D. pacificum with five or six 
thin , light caudal bands bordered by wider dusky bands; 
D. radiale bears four light bands equal in width to the 
dusky bands which border them. The soft dorsal fin bears 
several irregular rows of spots in D. pacificum but D. 
radiale has one or two rows of regularly spaced, larger 
spots. 

Description.-D, X, 12 (13); A, III, 7 (8); PI, 17.02 (16-
18) ; pored lateral-line scales, 49.05 (47-51); scale rows in 
lateral line, 65.48 (58-74); scales above lateral line, 7.64 
(6-9); scales below lateral line, 18.88 (16-21); predorsal 
scale rows, 14.85 (11-19); cheek scale rows A, 9.70 (8-12) ; 
cheek scale rows B, 12.21 (10-14); gill rakers, 20.25 (17-
24). 

Standard length, 150 (29.12, 101-211, 40). Total 
length, 1,289 (24.57, 1,242-1,354, 40); fork length, 1,178 
(17.23,1,128-1,229,40); body depth, 278 (16.66,240-327, 
37); head length, 369 (12.13, 339-392, 39); postorbital 
length, 211 (9.54, 188-231,40) ; snout length, 97 (6.82, 84-
108, 40); lacrimal width, 49 (3.98, 39-56, 39); maxillary 
width, 27· (1.72, 24-31, 39); orbit length, 79 (6.66, 66-90, 
40); orbit width, 63 (5.07, 53-71, 40); interorbital width, 
70 (4.27,63-77,39); upper jaw length, 163 (6.15, 149-176, 
38); lower jaw length, 176 (5.54, 163-189, 39); cheek 
height, 128 (6.77, 114-146, 40); cheek length , 118 (5.90, 
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108-133, 40); caudal peduncle depth, 129 (6.18, 115-142, 
40); pectoral fin length, 244 (10.04, 218-268, 40); pelvic 
fin length, 195 (8.05, 176-212, 39); predorsal length, 359 
(9.22,341-378,39); pelvic origin to lower jaw, 334 (10.93, 
307 -358, 28); pelvic origin to anus, 313 (20.23, 273-363, 
40); postanal length, 406 (13.95, 364-428, 40). Dorsal 
spine height: first , 49 (5.83, 36-60, 39); second, 70 (5.80, 
60-84, 37); third, 122 (6.42, 106-134, 38); fourth, 135 
(7.33, 120-150, 40); fifth, 136 (6.98, 122-152, 39). Anal 
spine height: first, 33 (4.58, 21-44, 40); second, 60 (6.33, 
47-72, 40); third, 805.62, 68-92, 39). 

Preopercle with narrow spur bearing five to eight 
elongate spines (an occasional spine missing). Vertical 
and horizontal preopercular arms serrate. Anterior nos
tril with short flap. Upper caudal lobe noticeably longer 
than the lower. Caudal fin only slightly forked. Second 
anal spine as stout or more stout than third. Gill rakers 
moderate in length, first at angle reaching to base of 
fourth below. Chest scales smaller than lateral scales and 
slightly embedded. 

Color.-Color notes were taken from live specimens 
from the Bay of Panama in January-February 1973. Dor
sum green-brown with a copper cast. Ventral surface 
white. Sides of juveniles with two distinct lateral stripes, 
the lower passing through eye into snout. In adults 
lateral bars becoming disrupted by five or six vertical 
brown bars. Caudal spots distinct and equal to eye size. 
Lower lateral surface (area just above anus to midanal 
fin) with pink-orange blotch, about one-fourth body 
depth in height. Anal fin with white bars distally and 
proximally, the central portion of the fin yellow. Anterior 
and posterior edges of pelvic fin white, the central por
tion yellow. Pectoral fin pink-orange, occasionally a blue 
bar at its base. First and second dorsal spines dark blue
black, remainder of spines with orange tips. Spinous dor
sal fin membrane clear at base, dusky brown through its 
central portion and pale blue above. Distal edge of soft 
dorsal fin orange. Remainder of membrane a pale blue 
field with irregular series of orange spots and blotches. 
These spots variable in shape and pattern between in
dividuals; usually the anterior spots more rounded, 
posteriorly the spots elongate or fuse with other spots 
presenting a wavy-bar appearance. Upper caudal lobe 
bright orange, lower white. Two parallel orange stripes 
just below upper caudal lobe. Distal caudal ray tips 
black. Body of caudal fin with five to six pale orange bars 
separated by equally wide pale blue bars. Caudal fin 
base with small orange spots on pale blue background. 
Snout region with irregular elongate pale orange-yellow 
bar running from anterior snout to anterior orbit rim. 
Two or three pale orange-yellow spots below this, a thin 
similarly colored bar just below orbit rim, and a pale 
orange-yellow wavy cheek bar. The first snout bar ir
regular and not well delineated. Occasional spots of 
orange about preopercle and on the opercular-interoper
cular area bordering preopercular spur. Upper pharyn
geal region bright yellow in adults. The medial oper
cular surface black above and white below. Posterior 
branchial region variable, black to clear. Dentary and 



maxillary pale blue, small spots of orange present on 
these bones. 

Color is faded in preserved specimens but above pat
tern may be discernible with orange appearing pale and 
blue appearing dusky. 

Size. - The largest specimen observed in the present 
study is 224 mm SL, however, Rosenblatt and Johnson 
(1974) recorded a specimen 226 mm SL. 

Habits.-Dip lectrum pacificum was collected from the 
Bay of Panama at many different localities. Juveniles 
(30-70 mm SL) were common in shallow water (2 m) over 
mud bottom. Adults were collected in deeper water (20-
30 m) over mud-sand bottom. The species was abundant 
at certain locali ties and was usually taken with D. mac
ropoma (Bortone in press b). Field-collection data from 
museum specimens indicate the species has been taken 
from water 0.1-90 m deep but appearing more frequently 
at 15-30 m. T he shallowest depth record is about 0.1 m 
(UA66-69) from a t ide pool near Puerto Penasco, Gulf of 
California. 

Distribution.-Diplectrum pacificum is found in the 
coastal areas of the Gulf of California (Fig. 12) , north
ward along the outer Baja California coast of Bahia San 
J uanico (lat . 26°15 'N , long. 112°28 'W) , along the Cen
tral American coast, and southward to Ecuador-Peru 
(lat. 3°15'S, long. 80 0 25 'W). The type-locality is Naos Is
land in the Bay of Panama. 

Variation. - There is noticeable variation in the posterior 
branchial surface pigmentation. Southern populations 
tend to be very heavily pigmented in this body region . 
Northward along the extensive Mexican coast the degree 
of pigmentat ion decreases. Finally, populations of D. 
pacificum in the Gulf of California and outer Baja 
California are generally devoid of pigment. Geographical 
variation occurs with the number of scales in lateral line 
(Table 2); a trend from higher numbers to lower num
bers occurs from north to south. It would appear that 
more concentrated studies on variation in D. pacificum 
are in order. 

Specimens exam ined.-A total of 156 specimens exam
ined from 25 to 224 mm SL. OUTER BAJA CALIFORNIA: 
LACM W55-92, 1 (131); USNM 125347, 2 (101-119) ; CAS SU 19107, 1 
(160), SIO 60-296, 1 (142); LACM W52-195, 1 (223); US NM 167563, 2 
(154-177), LACM 3667, 1 (115); S10 65-175, 7 (97-108) ; S10 64-78, 1 
W12l. GUF OF CALIFORNIA: USNM 165509, 2 (130-133); FMNH 
627fil. 4 (119-139); GCRL 2593, 5 (155-202); FMNH 63062,2 (131-154); 
F!\J:\,H 63063,2 (109-150); FM NH 57546, 1 (140); USNM 167562, 9 (122-
190); LACM 9602-1, 1 (110); S10 62-236, 10 (94-224) ; SIO 72-60, 8 (122-
14fi); SIO 70-90. 4 (169-217); SIO 70-70, 1 (141) ; S10 65-304, 2 (171-173); 
LTS~M 216384, 1 (134); USNM 211361, 1 (150); USNM 211411 , 1 (185); 
l·S":'.! 183980, 13 (118-140); UA 66-69, 1 (81). CENTRAL MEXICAN 
C()A~T. LAC 1 30121-10,1 (118); FMNH 70807, 6 (166-183); CAS (Ace. '0. 1951-III:7), 1 (184); CAS 2327, 1 (68) ; INP LB-1341, 1 (164); SIO 65-
\H4. 1 (69) GUATE~ IALA: UCR 463-48, 6 (125-173). COSTA RICA: 
LAOJ 9,1;4-24. 5 (105-156); LACM 6917-12, 1 (133) ; LACM 30710-22, 1 
tl27l. LAC \J 30713-6. 1 (144); LACM 30728-7, 1 (164); LACM 30717-3, 1 
I J.~61. PA"A\IA. SIO 64-365, 2 (103-109); S10 63-295, 7 (76-189) ; SIO 
119-:186. :2 (11:3-120). LAC M 31310-20, 2 (134-137) ; MCZ 46148, 6 (157-
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211 ); UMML 26229, 1 (197); UMML 25069,4 (160-168); UMML 25068, 1 
(160) ; UMML 26248, 1 (174); USNM 81756, holotype, 1 (72); USNM 
80228, paratypes, 3 (33-46); LACM 6509-23, 17 (25-148); UP (6 Dec. 
1971), 1 (165); USNM (Ace. No. 247715), 7 (130-149). COLOMBIA: 
USNM 211392. 1 (149); USNM 2113701 (125); USNM 211353, 1 (150) ; 
USNM 211382, 1 (148); USNM 211395, 1 (202); USNM 211400, 4 (124-
162); USNM 211356, 1 (142); USNM 211380, 3 (180-189). 

Diplectrum rostrum Bortone 1974 

Figures 6, 8, 9, 13 

Diplectrum rostrum Bortone 1974:61-65, fig. 1-2 (original 
description, eastern Pacific) ; Rosenblatt and Johnson 
1974: 191 (systematics). 

The species is not common within its range and per
haps some references pertaining to D. pacificum may in 
fact refer to D. rostrum. 

Diagnosis.-Diplectrum rostrum is distinct from other 
species of Diplectrum in that it has two light bars on each 
side of the snout and by the unique marking on the soft 
dorsal fin which consists of a transverse row of seven to 
nine light spots on a dark field. Confusion with D. 
pacificum might arise because of the similar preopercle 
shape . However, these two species can easily be 
separated by the already mentioned color patterns ; gill 
raker count, 20.25 (17-24) in D. pacificum , 23.44 (22-25) 
in D. rostrum; orbit length, 78.52 (66-90) in D. pacificum 
and 90.68 (81-100) in D. rostrum; cheek scale rows A, 9.70 
(8-i2) in D. pacificum and 8.52 (8-10) in D. rostrum. Also 
the caudal pigmentation is a series of dark and light 
bands in D. pacificum and a spotted (light on dark) pat
tern in D. rostrum. The preopercular spur tends to have a 
more rounded lower edge in D. rostrum. Other notable 
differences between D. rostrum and D. pacificum are: 
the caudal lobe tends to be more elongate in D. rostrum 
as evidenced by its greater total length (1,320 for D. 
rostrum, 1,289 for D. pacificum); D. rostrum has a 
shorter postorbital length (193.35 vs. 211.05); a larger or
bital width (71.50 vs. 62.58) and a shorter caudal pedun
cle depth (120.92 vs. 129.32) than D. pacificum. 

Description.-D, X, 12 (13); A, III , 7 (8); PI , 16.94 (16-
18); pored lateral-line scales, 49.00 (48-51); scale rows in 
lateral line, 64.62 (60-70); scales above lateral line, 7.54 
(7-9); scales below lateral line, 16'.76 (15-18); predorsal 
scales, 14.16 (12-16) ; cheek scale rows A, 8.52 (8-10); 
cheek scale rows B, 11.18 (10-12); gill rakers, 23.44 (22-
25). 

Standard length, 120.50 (21.78, 78.8-166, 26). Total 
length, 1,320 (23.08, 1,277-1,360, 25); fork length, 1,165 
(13.13,1,133-1,186,26); body depth, 288 (16.15, 251-310, 
26); head length, 369 (9.49, 354-388, 26);· postorbital 
length, 193 (7.22, 183-206, 26); snout length, 103 (6.98, 
88-117, 26); lacrimal width, 51 (4.14,43-58, 26); maxil
lary width, 27 (2.21, 24-33, 26); orbit length, 91 (5.41, 81-
100, 25); orbit width, 72 (3.92, 66-78, 25); interorbital 
width, 74 (6.89, 66-102, 26); upper jaw length, 164 (5.66, 
150-173, 26); lower jaw length, 175 (5.75, 162-187, 26); 



cheek height, 119 (6.24, 110-129, 26); cheek length, 122 
(4.96, 112-129, 26); caudal peduncle depth , 121 (5.19, 
109-130,26); pectoral fin length, 257 (14.30, 233-292, 26); 
pelvic fin length, 214 (11.56, 186-237, 26); predorsal 
length, 360 (10.17, 342-385, 21); pelvic origin to lower 
jaw, 336 (14.46, 314-367, 19); pelvic origin to anus, 321 
(20.32,291-382,24); po tanallength, 397 (14.83, 369-421, 
26). Dorsal spine height: first, 57 (6.81, 37-68, 26); sec
ond, 83 (7.80, 70-94, 24); third , 129 (9.12, 113-150, 25); 
fourth, 143 (8.05, 130-159, 23); fifth, 145 (8.92, 130-162, 
25). Anal spine height: first, 32 (4.02, 19-37, 26); second, 
59 (5.57, 46-66, 26); third, 80 (5.85, 66-89, 26). 

Preopercle with narrow spur bearing 7-11 spines at 
angle. Upper spur edge somewhat squared off, lower edge 
more rounded. Vertical and horizontal preopercular 
limbs serrate. Caudal fin slightly forked , the upper lobe 
extending further posteriorly than lower lobe, almost as a 
filament. Chest scales not embedded but reduced in size 
anteriorly. Anterior nostril with elongate flap . Gill rakers 
moderately long, the first at the angle reaching to fifth 
below. 

Color. -Characteristic color patterns remain dis
cernible in preserved specimens. Snout gray-brown with 
two lighter bands, perhaps pinkish in fresh specimens (J. 
E . McCosker, pers . commun.), passing from anterior or
bital edge forward to anterior lacrimal edge. Cheeks with 
somewhat less distinct wavy bar of lighter pigment . Soft
dorsal-fin membrane bearing color pattern consisting of 
seven to nine light spots on dark field which traverses fin 
laterally. Distal edge of fin not pigmented but a lightly 
pigmented band near base of fin. Dorsal spines tipped 
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F· 3 'D ' 'b . f D' I 30' 19ure 1 .- lstrl utJon map or 'P ectrum rostrum 
(closed circles); and D . macropoma (o pen 
circles). [Localities are based on the materials ex
amined in this study. J 
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with black. Caudal peduncle blotch equal toe\€' i7.€', but 
irregular in outline. Dorsal. urlace ot (audal p duncl 
with two dark pot. Leparated by a light r t. audal 
fin hearing serie. of. mall light spot n dark ba k
ground. Lateral body .urface with the to \€'n II1d. -
tinct darkened vertical har appearmg dark r dor 11\ 
The lateral body surface al'o traver I'd by un ind. tin t 
midlateral tripe. 

Size.-The species is of medium size; a maximum 
166 mm • L recorded in the pre. ent stud). 

Habits. -Virtually nothing 1. known of the halHh of LJ 
rostrum except what could be ascertained from coll<'c 
tion data. It ha been collected at depths ranging from 13 
to 80 m and doe not appear to be abundant an ·where. 

Distribution. -Collection data indicate that [) ro'trum 
occurs on the we tern side of the Gulf of Cahtorma; at 
Bahia de Banderas, Mexico; Puntarena., Costa R. a; 
Gulf of Panama; the Galapagos I lands; and along thl' 
northwest coast of South America (FIg. 1.3). The specie 
ranges from lat. 23°34.3'N, long. 1100~3.9 W along the 
outer Baja California ur to lat. 3°39", long. ~ 0°,+1 Win 
the south. 

Variation.-No significant morphological or men til 

variation was noted for this specie except for number of 
scale rows above the lateral line. A group of north rn 
specimens (from Bahia de Banderas northward) had c 

mean value of 63.10 for cale rows aboye the laternlline 
while the southern group had a mean value of Wi.(), or 

- , 

+ 

90' 60· 



this same character. Insufficient material was available 
throughout the range of the species to permit speculation 
about the nature of this variation. 

Specimens examined.-A total of 36 specimens from 60 
to 166 mm SL. OUTER BAJA CALIFOR. lA: SIO 64-867, paratype, 
1 (132). GlJLF OF CALIFOR;-..TIA: LACM 64-64, para types, 4 (62-128); 

IO 65-349, paratypes, 2 (98-137); SIO 65-257, paratype, 1 (126); SIO 65-
285, paratype, 1 (103); SIO 65-304, paratype, 1 (113); UA 67-65-3,1 (142) ; 
INP LB1816, 1 (148); USNM 125347, 1 (71); UA 67-121-1,2 (63-72); SIO 
70-62. paratype, 1 (71). BAHIA DE BA;-..TDERAS. MEXICO: SIO 65-160, 6 
(60-104). COSTA RICA: LACM 30714-12, 2 (134-142). PANAMA: ) 
USNM Oat. 7°33'N, long. 78° 11 'W) , 1. COLOMBIA: USNM 208199, 
paratype, 1 (87); USNM 208198, paratype, 1 (144); CAS 15296, paratype, 
1 (145). ECUADOR: USNM 208196, holotype, 1 (131); US M 208197, 
paratypes, 5 (100-130); CAS 15295, paratype, 1 (117). GALAPAGOS: 
FMNH 41433, 1 (166). 

Diplectrum conceptione (Valenciennes 1828) 
Figures 6, 8, 9, 12 

Serranus conceptionis Valenciennes in Cuvier and Valen
ciennes 1828:246 (original description, Conception, 
Chile); Guichenot 1848:148-149 (description and color 
notes, Chile); Boulenger 1895:296-297 (catalog); Porter 
1909:8 (Chile). 

?Plectropoma paytensis Lesson 1830:233-244 (original 
description, Peru); Gunther 1859:165 (catalog). 

Serranus conceptionis Lesson 1830:236 (Chile). 
Centropristis conceptionis Gunther 1859:84 (catalog). 
Diplectrum conceptione Jordan and Eigenmann 

1890:397-399 (systematics); Abbott 1900:349 (Callao, 
Peru); Delfin 1901:62-63 (Chile and Peru); Evermann 
and Radcliffe 1917 :75-76 (in part, Peru); Fowler 
1945b:217 (Peru) ; Fowler 1945c:78 (Chile); Hildebrand 
1946:185, 186-187 (description, Peru) ; Orces 1951:304 
(Ecuador, as cited by Koepke 1963); Mann F. 1954:65, 
81, 223 (description , economics, Chile); Koepke 1963: 
241 (synonomy, Peru); Chirichigno F 1974:294-298, fig. 
576 (key, Peru); Rosenblatt and Johnson 1974:178-191 
(key, systematics). 

Hemilutjanus paytensis Jordan and Eigenmann 
1890:345 (systematics) . 

Diplectrum conceptione was described from a single 
specimen by Valenciennes in 1828. Since that time only 
slight confusion has resulted regarding the correct iden
tity of the species. Lesson (1830:233-244) described a new 
species, Plectropoma paytensis, from a drawing. He did 
not believe that Valenciennes (Cuvier in Lesson's inter
pretation) had described the species. It would appear 
from the species description of Lesson that he may have 
been referring to D. conceptione but several doubts exist 
concerning the inclusion of Lesson's species in the syn
onymy. First, Lesson was aware of the Serranus concep
tionll; description by Valenciennes (Lesson 1830:236). 
The collection label indicates Lesson collected the 
specimen so therefore why did he state that P. paytensis 
had been overlooked by Cuvier? Second, Lesson stated 
that the species is common near Paita, Peru, but others 
(Mann F. 1954:223; Hildebrand 1946:187) imply D. con-
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ceptione is infrequently seen. The color description of P. 
paytensis does not closely fit other color descriptions for 
D. conceptione (e.g., Evermann and Radcliffe 1917:75-
76). The inclusion of Plectropoma paytensis, Gunther 
(1859:165) and Hemilutjanus pay tens is Jordan and 
Eigenmann (1890:345) in the synonomy for D. concep
tione may in fact not be justified because Plectropoma 
paytensis may be a nomen nudum. 

Fowler (1945c:78-79) listed Pristipoma conceptione as 
a synonym of D. conceptione. This action was not jus
tified in that characters given by Steindachner (1875:6-8) 
and Guichenot (1848:195-196) as referred to in Fowler's 
citation of Schmeltz (1869:13) and Cuvier and Valen
ciennes (1828:268) exclude this species from the genus 
Diplectrum on the basis of dorsal- and anal-fin ele
ments. 

Diagnosis. - Diplectrum conceptione is readily distin
guishable from other Diplectrum in having two to four 
strong spines at the angle of the preopercle and a high 
number of pectoral rays (modally 18). The rather long sec
ond anal spine can confuse this species only with D. 
maximum from which it can be distinguished by the 
above characters, color patterns, number of gill rakers, 
and number of cheek scale rows A. 

Description.-D, X, 12 (11-13); A, III, 7; P l , 18.16 (17-
19); pored lateral-line scales, 49.84 (48-51); scale rows in 
lateral line, 68.82 (61-75); scales above lateral line, 7.92 
(7 -9); scales below lateral line, 19.93 (17-23); predorsal 
scales, 13.98 (12-18); cheek scale rows A, 8.49 (7-10); 
cheek scale rows B, 11.60 (9-14); gill rakers, 25.28 (23-28). 

Standard length, 107.77 (23.00, 80-161, 39). Total 
length, 1,275 (17.45, 1,236-1,318, 37); fork length, 1,187 
(13.78, 1,160-1,214,39); body depth, 277 (12 .72, 254-305, 
34); head length, 379 (10.74, 361-408, 39); postorbital 
length, 213 (7.48, 202-237, 39); snout length, 94 (7.07, 
79-106, 39); lacrimal width, 37 (3.48, 32-46, 39); maxil
lary width, 34 (1.89, 30-37, 39); orbit length, 90 (6.05, 82-
101, 39); orbit width, 75 (5.81, 62-87, 39); interorbital 
width, 69 (3.18, 63-76, 38); upper jaw length, 159 (6.12, 
145-173, 39); lower jaw length, 182 (5.15, 169-196, 39); 
cheek height, 111 (6.01, 98-127, 39); cheek length, 108 
(5.17, 96-119,39); caudal peduncle depth, 116 (4.32,108-
128, 39); pectoral fin length, 256 (9.98, 235-279, 39); pel
vic fin length, 215 (8.18, 196-230, 39); predorsal length, 
365 (10.34, 342-399, 38); pelvic origin to lower jaw, 336 
(11.96, 317-363, 31); pelvic origin to anus, 317 (19.88, 282-
369, 37); postanallength, 401 (12.10, 381-438, 37). Dor
sal spine height: first, 46 (5.23, 38-57, 37); second, 72 
(7.20,57-87,39); third, 147 (10.17, 127-165,35); fourth, 
158 (10.56, 132-183, 32); fifth, 150 (9.23, 126-168, 37) . 
Anal spine height: first, 45 (4.70, 37-54, 39);. second, 84 
(8.69, 66-100, 39); third, 95 (8.19, 76-113, 39). 

Preopercle with a group of two to four strong spines at 
angle. Few serrae present on ventral edge, many on ver
tical edge of preopercle . Gill rakers long and slender , the 
first reaching the base of fifth below. Anterior nostril 
without distinct flap. Scales on operculum in definite 
rows. Small scales running down membrane between 





strong spines while that of n. maxunllm IS in the shapp of 
an elongate bony flap beanng four (0 eight long(·r and 
thinner s pines. The species also can be sepam ted Oil t hp 
basis of color patterns described below . Confusion wll h 
D. pacificum should no( occur due (0 the distinl'll\!' 
preopercular shape of D. ma tim um. Also t hp SPl'Oll(i (lnal 

, spine is notably S(Olit and nearly pquill (Iollger III 

juveniles) in length to the third III n maximum. but tIll' 
second anal spine is much shorter than the t hml in /J 
paciflC'um. 

Description. D. X. 1:2; A. III . 7; P . If) D:\ (IG-17); !lor!'c1 
lateral-line scales. 49.36 (4R-fiO); scale rows in III tern I 
line, 66.33 (61-72); scale~ above lateral line, .17 (7-lO). 

scales helow lateral line, 21.1:1 (18-2.1); Jlredl)r~al lIdp 
rows, 16.4:3 (14-:20); cheek scale rows ,1O.m (n-II I; 
cheek scale rows B, 11.47 (10-1:3); gill rakers, III ~R (17 
21). 

Owing to the unusual nature 01 the ize eli parit~ 111 -

volved with this species and because so few . (H'l Un! n 
were available for exam111ation it \\lls d '(,HIl'eI tll pre-.l'nt 
the data for each character in the follcm ing rnanlll:r: 
character data for the eight larger spet'1m n ol/J max· 
Imum, 24,"i.:3 mm SL (32 .. ')6, 20.,)-:102, I tollcmed 1m· 
mediately by character data for the .('vell mallt'r 
specimens, 64.43 mm 8L (l7.:n. 4:).9·9:12, 7): data for 
larger specimens are separated from elatn lor Maller 
specimens by a hyphen. Total length, 1,21:- (lli.77 1,221· 
1.270,8) -1.224 (20-21.1. 191-1,24 ,fl); fork length, 1,17 
(13.09,1,162-1.200,8) -1,1 9 (14.15.1,1138.1,207,7); bod\' 
depth, 285 (19.38, 257·319, 7) . 2f17 (lJ.~l~l, 241-2';li. ';); 
head length, 363 (4.74, 3f14·~169,,)· 31;1 (-;.20.350· IJ. ';); 
postorbital length. 211 (3.73, 2Q:1-~14, 1 - 1 '9 (l.lf). 1 7· 
192, 7), snout length. 102 (2.H2, 8, ·106. ) - 91 (n.3-l. ,,0· 
98,7); lacrimal width. 54 (;~.Ol. '=;0-58.,) - 33 (3 .. )0, ~s-3n. 

7); maxillary width, 30 (2.25. 26-32, ) - 3;' (2.4.)' J1·3 . 
7); orbit length. 67 (3.36, 62-72,,) - 99 (7.03, 7·\0 .. -;1; 
orbit width, 50 (4.10, 46-57, ) - 76 (6. 5, 66-h7, -;); in
terorbital width, 72 (3.31. 67-76, ) - 73 (;~.'~O, 7()·7,~. 71, 
upper jaw length, 159 (6.27,149-167, ) - 15 (:).19, 15~· 
168, 7); lower jaw length, 1/3 (6.75, 164-1,0. c) - 1 1 
(1.91.179-184.7); cheek height. 130 (4.7 , 1:21-I:H. c) - 9H 
(5.71.87-105.7); cheek length, 97 (5.1 . 7-103, ). III 
(5.59, 106-122,7); caudal peduncle depth, 124 (4 10, 12()-
130, 8) - 118 (1.80, 116-121, 7); pectoral fin len~th, 234 
(6.58, 225-242, 8) - 230 (7.21, 222-239. 7); pelvic tin 
length, 202 (7.77, 198-212, 8) - 196 (13.86. 175-209. 7); 
predorsallength, 352 (10.50. 336-370,8) - 366 (10 05, 349-
374,6); pelvic origin to lower jaw, 340 (14.21, 326-371, 8) 
- 337 (9.88, 320-344, 5); pelvic origin to anus, 322 (22.94, 
295-352,8) - 286 (15.14,255-301,7); postanallength, 403 
(13.54,380-419,8) - 406 (11.07, 389-420, 7). Dorsal pine 
height: first, 66 (7.49, 54-76, 8) - 77 (4.80, 73-82, 5); sec
ond, 83 (9.85, 67-96, 8) - 95 (7.98, 84-105, 5); third, 128 
(9.01, 117-144, 7) - 132 (6.56, 125-143, 6); fourth, 137 
(11.63, 115-154, 8) - 146 (6.68, 133- 153, 6); fifth, 135 
(10.08, 118-150, 8) - 140 (2.88, 137- 144, 6). Anal spine 
height: first, 41 (3.74,36-46,8) - 56 (8.10, 45-70, 7); sec
ond, 68 (2.83, 64·72, 8) - 91 (4.30, 85-98, 7); third, 74 
(4.07, 68-80, 8) - 88 (5.21, 81-94, 7). 
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l'n'O(H'rl'l(' with II no(abllJ f'lrHl~atp hllpP fwrtrin~ I(JlJT 
to I'igilt (·Iongat,. s pin!' lit ils angll" VI'rt if'al 'Ind 
horil.ontal prop' r(,lIlar urlll I rriJII' .• 'P('IJlIri alllli picH' 
Vf'r\ 8 1 rOllg. flllWh s t rOllgt r t fllln I hird . Fir t ~Jil r, kl·r at 
tl1l' ling II' wlllhing tll Ihl' bll e c,l th!: Ic,urth bl"',w. 
Antl'rlOf nl) Irtl With el""gllte Illtp . How 1,1 mall calc 
nlollg t hirr! IInnl ~ plnc. Ilr I (ttl;ti rnv, till( fir lInd '('I,nd 
lilf'lIIltr;IIHlIl (I')ft i'll ,I 01 · ric f ll·ftn" c '1 hor (ir-
c ale m:dll'r, lighl!' prnlH'rirll'ri ('uudltl fin r r-ariv 

t rllnl nip. 

( (1/(1/ 

I \~ f ) 1\\ du k~ 
lalrf 11 p (t r II ba ' 

{ lor ele (rip IOn lor m lIer pr 
lalenl hod\ urf ce \\Ilh t\\O \\Id 

rv d p cim n . 
brown honzontal 

trip , n rf/m r tnp ofltght pigment b t\\en the e 
bro\\n tripe. B 10\\ Ih mldlat ral bro\~n trtp, a eO\\ 

of 10 p, Ie or \\ hIt blotche. \\ hIt -pot abo\' nd 
belm\ the literal b,md on c udal p duncl . White 
pr dor-.al trip e tendm" to mt rorbll I ar a Ventral 
hod\ IrfdCI' \\hltt'. II rk pigm nt on fir t through ftfth 
pinou dor,al m 'mbr n' . Anterior ba e 01 pectoral 

du k . Dn ... al pim' \\'Ilh bl ck lip . l pp r pharvn::;eal 
ar a -.Iighth l)ignH'llted. 

Ifahit . • 'othing i~ known of the h bit ot lJ max· 
imum. 'J he Iflrger "I> t"imen. me from deeper woter 
(';(J·12~ m) but the -.mnller "pecimen were fr m hallo\\ 
\\/lter (1./ rnJ. The "p cie ntt ins con.iderable. izl:' (302 
mill :-iLl find rna) preter cooler \\aters of the . ubtr pic. 

Ih,tnhution -Two area: of di. tribution are noted IFiC7. 
11): the northern group of mailer . peclmens with 
l1orthernmo.t di tributlOn lat. ~.t°4.t .:j.')~, long. 
111 0

;, .4 \\' in Bahia de :'Iagdalena; the outhern group 
of larger specimen found along the Peruvian-Ecuador 
coast having as it southernmo t point of di tribution 
Lobo, de Tierra, Peru. The type- pecimen are from 
Paita and Lobos de Tierra, Peru. 

FariatlOn - The mall ample ize and the di junct di -
tribution of pecimen ize did not allow for ati factory 
tudies on variation for thi pecie. However, the few 

meristic data available do not indicate any obvious 
variations between the two known distribution centers. 



Rosenblatt and ,Johnson (1974) noted that juvenile. 
are found only off the outer Baja alifornia coast and 
possess a jet black blotch on the anterior portion of the 
spinous dorsal fin membrane. While thi character is 
lacking in adult of D. ma:umum, there is evidence of 
some, but less inten ified, pigmentation on this fin. 
Rosenblatt and John on (1974) uggested there can be no 
further peculation as to an ontogenetic or genetic ex
planation for this noted variability until additional 
material is available. 

There is ome question concerning the species integrity 
of D. maximum becau e of the extreme geographical and 
size differences in the two populations considered. Ex
amination of additional material (presently unavailable) 
of intermediate size and parts of its range may warrant 
reevaluation of the present scope of D. maximum. 

Specimens examined.-A total of 15 specimens from 46 
to :102 mm SL. Ol TER BA,)A CALlFOR:\IA SIO 62·726, :1 (46-50); 
SIO fi2-106, I (fi9); SIO 62-706, 2 (74-75); S IO 64-63, 1 (93); SIO 64-869, 1 
(RO). Ect 'AIlOR: USNM 213581, 2 (260-275). PERU' U NM 77624, 
hololype, 1 (241); USNM 77698, paratype, 1 (222); USNM 200373. 1 
(:102); USNM 213809, 2 (205-243); USNM 211407,1 (215). 

Diplectrum sciurus Gilbert 1892 

Figures 6, 8, 9, 10 

Diplectrum sciurus Gilbert 1892: 550-551 (original de
scription, Gulf of California; Jordan and Evermann 
1896: 1203-1204 (systematics); Osburn and Nichols 
1916:162 (Baja California); Jordan et al. 1930:318 
(check list); Walford 1937:123 (general account); 
Rosenblatt and Johnson 1974:178-191 (key, sys
tematics) . 

Serranus sciurus Boulenger 1895:298 (catalog). 

The USNM has three syntypes listed as designated by 
Gilbert: USNM 46630 (an 87-mm-SL specimen in good 
condition) is here designated the lectotype in the ab
sence of any known designated holotype; USNM 46571 
(an incomplete skeleton) and USNM 125348 now become 
paralectotypes. 

Diagnosis .-Diplectrum sciurus is immediately recog
nized by its numerou and elongate gill rakers (the fir t 
reaching almo t to the base of the 12th below). The 
species also has the least caudal peduncle depth, lea t 
lacrimal width, and greatest maxillary width of any 
Diplcctrum. It is the only Diplectrum who e maxillary 
width is con istently greater than it lacrimal width as 
an adult. The upper- and lower-jaw lengths are also the 
least of any Dipiectrum. The species ha the least cheek 
height and least post anal length. The species has eight 
anal rays which separates it from all other Diplectrum 
except D. curyplectrum and outer Baja populations of D. 
labaru11l. Again the high number of crill raker~ for D. 
8ciurus facilitates identification. 

Dcscriptioll_-D. X, I:! (11-131: A. III, '- (I); PI . Hl.~ , 
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(J()-I ); pored lat ral·line al. 
rows in later<d lin', 7l.7· (1)3·7 I; 
line, I, (7·]()): cule Iwlo\\' lat rallln~, 1 
predor. al scale row, II). (12 1 ): ch k 
1.6fi (f) 9): cheek.r Ie ro\\~ B, 13 I (12·1i), 
:~6.6-! (.~2·-!1) 

tandard length, 95.04 (10. 0, 713 ·11, 31 1 t I 
length, 1.:!f):1 (16.7 , I,:!:! ·1,2!) ,33), f rk I I1gth, l,l-_ 

(11.94, 1,1-!9-1,2()1, 1~): body dt'plh, 21)( 0:1.1.\ 21,) _ 
3:1): head length, '1;)/1 (9. 7, 33.1.:171), :1~) p lorbll I 
length,l 6 (:1.99,171·1' ,13): lHllllll'ng h, 9 (') 
97, :~3): lacrimal \\idth, ~7 (2.13, _313,33), m 
width. 36 (2.SH, :m·-l\, :1:1): orbit length, (:2 (1,1, I I I, 

:3:~); orhit width, 7, (4.2 ,11·9),33); mter rllIt I \\Idth, 
79 (:3.70,70- 4, :n); upper jaw length, 142 (,'j.t.> ,13 Ij', 
;t3); lower jaw length, \,2 (I).W', If)q·l~jl, 3:~), (h k 
height, 9:) (:~.40, 86-Un '1:1): t'hepk length, 122 J Ii, III) 
129, :3:3); caudal peduncle depth, \0.') (3.:W,!1 ·112, 3~), 
pectoral length, 2.')4 (10.90, 2:14·27'), 3:3), pphl icll'lh 
211 (6.:31, 194-2:24, :~:~): predorsallength, 'lt3 (773, no 
.'361, :~:2); pelvic origin to lower jaw, :t,)1 l~I.2(, JJI t", 

:~O); pelvic origin to anus, ~n/1 (11; I~I, 1:2 13, 121; 
postanal length. 3n (88:2, :3.'),,) 3~ , J1). [)o al pill 
height: first, 6:2 (:).61, ,')3-14, :l::!): second. Ii 5 U5, I) WI, 
:11); third, 1:2:) (9.9:1, 110.1.i', :l:!): fourth, 142 (q.~-!, l:l'i 
167,3:2); fifth, 146 (9.42, I 29·\f)/1, '3:11. An I pille III Ight· 
first, :31 (:3.7.'), :!-!-40, :~:2); . econd, .'i9 (IJ.O(i, j·73, 3,31. 
third, R6 (6.H, 76-99, :1:!1. 

Dlplectrum scillrus is a highl.\' .pl't'lalizl d m mb r of 
the genus with a high number ()f elonga!!' gill r lkcr , 
broad maxillary, narro\\' lacrimal, and .. h,)r upp f and 
lower jaws. Distal tip ot maxillan' arm nOI ('xce dm 
midpoint of eve on a \ ertlcal plane Preopefclt om \\ h ! 
squRre in outline bearing a single e1ust'r of I) 10 n 
largtd spines on spur. Vertical and horizontal prcop r 
cular arms serrate. Second anal "lIne a trong n thIrd 
Distally the maxtllary \'er:; hroad .md patulate L l 

rimal wedge-shaped, broadest anteriorlv \l1t nOf n 
tril with low flap perhaps ahsent in me p (1m ~ 

Opercular scales small. C'he.tC'lll(s pre nt and \\ 
developed. ea dal fin "lightly forked, lIppLr lob 
tendll1g further posteriori\' than 10\\ er. 



to form a wavy, pale bar. Distal, soft dOL al ectgt' clear 
No apparent cheek or snout bars on preserved sp('cinwl1s. 
Caudal peduncle spot present but small, irregular 111 (lut 
line, appearing as intensified portion of midlatrrnl b()dv 
bar. Upper pharyngeal, medial opercular, and P()stprlor 
branchial surfaces lacking pigment. 

Gilbert (1892:.5.'10-:1:11) stated that a light blue line rIln 
, just below the orbit and that the soft dorsal and caudal 

fins bore yellO\\ spots surrounded by pale blue. 

Size. -The species is small in size, reaching no longt'r 
than 137 mm SL 111 the present study 

Habits.-The extreme modifications of the jll\\S, gill 
rakers, and lacrimal area suggest that n. s(,llIru~ nUl\' 

have different feeding habits than ot her IJtpll'( I rum. 1-
though no data are yet available, the species prohnbl) 
feeds on small crustaceans and generally llla) live jll. t oft 
the bottom as opposed to the henthic hahits known for 
the other species. The species ha.' been taken at dt'pth 
ranging from 25 to 100 m. The few data uvailahll do !lot 
indica te any dept h preference. 

DistributIOn -Dlplectrum sciurus is found almll I t:x
clusi\ely along the coastal areas of the (;ult tlfC nhlorn1l1 
(Fig. 10), It does occur along the outer Bajn California to 
lat. 24°3550 J.', long. 112°05'00\\' near Bahin de i'.Iaf!
dalena. The type-localit) is lat. :H °2:? 00 .', l(ln~. 

114°07'00"W from the upper Gulf of Calilornill, 

VariatIOn. -The pecies does not . how an\' Ob\'IClU 
geographical variatIOn due to its limited di. tribution. 

Speclmens examined.-A total of 2U1 specimens from Iii 
to 137 mm L. CI'I F OF C'.\IIFUR. lA l':-;. \\46\1.,0, Ie tot,p{, I 
(~. ; l'S).'\l ~fi;,4S. paralect)type. 1 (92); l'S, :'.1 jI;5~! par11el (',pe. 
1 (incomplete. disarticulated skeleton), LAC:'.l "25 i. 7. I 9~.; LA(,~1 

S~24-7 22 (84-116). LAO! :j;~9-4. '; W 1-99) LAC\!" 34-1, 1 19 I C' ~ 

\\' 53-93. 1 (104); CAS ::-;C 53100, 1 (10.51, F:o.L 'H 62717, ! 190" (A, \\ 
59-17. 4 (7'i·103)' SIO 60-120, l'i (120·l'n; SIO 70·225. 2,~ 100-123); 
SIO 68·.1. 36 (6'i·110). OtTER BAJA C'ALlFOR.IA CA~- :l' 2~3. (l» 
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Diplectrum euryplectrum 
Jordan and Bollman 1890 

Figures 6, 8, 9, 11 

Diplectrum euryplectrum Jordan and Bollman 1890:157-
158 (original description, Galapagos); Jordan and 
Eigenmann 1890:397-398 (review); Jordan and Ever
mann 1896:1203, 1206 (systematic account); Gilbert 
and Starks 1904:98 (Panama); Meek and Hildebrand 
1925:472,474 (Panama); Jordan et al. 1930:318 (check 
list); Walford 1937:124 (general account); Hildebrand 
1946:184 (key); Chirichigno F. 1974:294-298 (key, 
Peru); Rosenblatt and Johnson 1974:178-191 (key, sys
tematics). 

Diplectrum macropoma Gilbert and Starks 1904:97-98 
(in part, misidentified, Gulf of California). 
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lJirl/.!IlI}.,I.'. Thi 1'1'('11' i. I'll ily rc('()gnizN\ by the 
hroarl spur at 111(' pn'''IH'rclIlar lingle, ('Ighl allal ray 

(ran·lv ('V('n or nlnp) lind 11 dark blind of pigrn('nt un Ih(, 
soft rim HI fill hll 1'. It ha t h(' gorf lite t lork If'ngth, h 'ad 
length, po lorilltlti Il'nglh, eyt' diamet'r, int rorbitnl 
widt h, IIPIH'r find lowt'f·jaw length. che(,k hf:lght und 
Il'ngt iI, lind p!'lvi<' Ilnglll.t".lr)wt'f-Jaw dimf'n iun ()f any 
/JII)!! 'Irwl/ It i , eli tinct peei· but Ju\enih of /) 
"lIl\pl drum II1lght PI) Ibly lH' l' nln ed with ju\pnilp 
III /) /uhnrlll11. Ex('( pI fOf a IJ(lplllntir II II /J. /aharu/II 
11'011\ Ollt 'r II Ij (aliturnia whl It h a hIgh proportion of 
indi\\(111I1 \\Ith eight anal rav th 'y could normally bf' 
l'p.tratpc! fill th. 1'!1IIrrtc tflr alolle .. cal' t 'nd to be 

"'1I1.dll'f in /J unplrdrufTI th n III /J labarum ('J ahle 
2-7!. ,\1,,(1, tot, Inurnbcr of gill ruk 'r I higher In /) un· 
pl. ctrum (2::\ r ,21 27/ nd low rIO I). labarum (21 fi2. 
lH·.!I!. [ht. '1II1y other pecl!' ha\,lng £:Igh anal fay i lJ 
(Iuru hut till pee ilea II ' dl tingui hed hy the 

high toted gill raker count. 

/I rrt[ltl(Jn IJ. '.12 (I J); A,III. 7·9); P .17 li2 (If;. 
1 ), pored I I, • 
;dtcrnl hne, lJl 12 ('1 ·7 J); cal h\'I teraillne, i.il 
17-101; caie iJ \tm I t'rnlllO', 17. 1(15·20); predo al 
(alt.: , 13.703 (\f)·1 ), lheek -cal ro\\ A, 7 I 15-10); 

check cal rO\\ B. 10.1 ( ·13); ,ill rake ,23. (21-27l. 
tandard I ngth, 111 2 113.7;). 7 . -!l3. 3 ). Total 

length. 1._I)U 115 "'In. 1._1i·1,2 1. 1 ); fork length, 1.1(13 
!l2.!t2, 1.1;).')·1.222,3 ). bo(h d pth, 2u} 0.27 . _ 1-311, 
3 ), h ad I'n rth, 423 (L.oo, 3 4- 4~I, 3u), p -torbltal 
length, 211 (1 .17, 21.') ~1)4, 3u}; nout length, 103 (7. 
(11 117, o3lt); I nimal Width, I) (3. r • 3 -"3. 20); maxil
larv \\I(lth, 31) (1. ,12-3tl. :!O). orbit leng-th. 102 (4.1 • 

III 3( I; orbit \\ idth. 4 ( I". 1~·93. 39); interorbital 
\\idth, 1 ).~q. 1 ·9 , _ I; upper j \\ leng-th, 1 9 ().OO. 
17~ 19s, 1H); lcmer j8\\ leng-th. 2 J [5.9-, lit ·222, 3~1); 
ch('ek heb:ht. 1 H {G 15, 12,-15 , 391; cheek lenglh, 130 
(.).blJ , 117 143,1 I; (" ud I peduncle depth, 11 G 
1113,111; pectoral fin leng-th, 25 9 .9. n5·:2I6. 19 ; pel· 
\ic fin len~h, 212 (941.1 s·224. ~~); predor alleng-th, 
11.') (9 10, 3)3 o3lJ2, 20): pelvic origin to lower Jaw, 3)1 
(11.21, 34.'i-;~97. 31)); pel\'icnngm toanu ,309 123.32. 2r~
;1rs. 3S): pn-.tnnallength. 374 (10.22. 356-39/. 3 ). D r:-oal 
spine height: lir,.,t. 60 ( 90,42-0,3-); second, 7 [/ . .34, 
71·104. :141; third, 11' (9.:36. 102·13 , 34): fourth. 13~ 

(9.29. 117-162, :~2): fifth. 137 (7.6~~. 12-!·15-!. 3U. Anal 
spine height: fiN, 32 (4.77, 25-44, 37); second. 6~ (6.9-!. 
49-77, :1'i); third. 2 \7.24, 70-100,36), 

Preopercle \\'ith wide broad -pur, bearing 6-12 pine. 
Yertical preopercular arm generally lacking serrae with 
only a few near ba e at dor'al point of pur. Head large. 
caudal peduncle hallow. Gill rakers moderately long 
and slender, the fir t at the angle reaching to the fifth 
below. Gill filament long. Anterior no tril bear 
elongated flap. Scale ab ent on anal fin ba e. Che t 
scales not noticeably reduced in size. Caudal fin straight 
without elongated filament. Second anal pine as trong 
as third. Scales somewhat deciduou . 

Cofor.-The following color de cription is based on 



Ihr '(' adult find two jU\! nile obt In d 11\ fr m th 
(;\111 lit NlC'o"n, ('0 III HI('n, 2[1 .Iun!" lfti3, r..lt'mbrnn 
IlI,twl'l'n tlr t lind thlrd:lo I pin' p 1 blu(, II hth 
dllrkl'r lin pill!' und r1i. tal mnrgln. I m md r of 
"inoll dor HI tin dll k" hili!' on (II t I hlilf. Spin til 

orllng!'. I'al(' hrfl\\ll blotch on middle p rt ion of pin u 
dnr al. ~(lft dnn-iIIl fin pul(~ grit " U dark lat ral b lid on 
II I. (' ahollt om'·, i ·t h to OIH'· rtt h fill h ·ight. I>i tal, oft 
dor nl 1111 rnhralH' pall' hill. ott rlnr III rn) tip pale 
orang('. ('alldal tin dll k" wIth trace of pnll' ypll \\ (1/1 

l1l('l1JhWIH'l'i. !.oWN cHudal (·dge pall' orTIngl'. Ventral 
durk gray with , al11(, pull' yellow on mC'rnhranl'. I'c{'tornl 
fill dllsk\'. A rhl, ky midv('ntral tnpe pn' nt from t hl' 
po, t('finr \'('nlral tin hasl' to thl' anu . Hl'mnincler ot \I'll 

I ralllcp;t pall' gray Dorsu/Il gray·brown mtl'r persl'd \\ ith 
mall gold tll'cb in two lateral row', one on upper dar· 
11111, I Ill' othl·r rnorC' laleral. Snout with melt. tllll't vel· 

low har lwt Wl'('n antl'Tlor edg(· of orhit to anterior lal· 
rimal I'rig(' Another indistInct yellow har pa" t'" Ifllm 
lanimal arl'a to .IU"t helo\\' and along lower orhitall'dgc 
din'rgillg illto two to four inciJstinct bars on chl'pk. Di 
lalecigp of pn'maxillan vellow. Distal maxillary tip pnlp 
\'(,lIow, Lower jaw dusk\ at midlIne. LJpppc pharvllgl'al 
!'l'ginn white . Hranchlostegal memhrane whIte. ( nudal 
jlP(hrncll' "pot and \'e rt iral bnd ' bar, prpsent hut not di,,· 
Ilnr( in specimells examined. 

The following colnr dl'scriptiol1 is from pre"erYl'd 
specillH'ns. Pelvic fin dusky, but paler mecliall~'. I'l'C 
toral fill pale with some dark pigment on dor"al . idl' of 
r;lYs, Anal fin pall'. Calldal fill dusky, pale dor,.,ill l'dge, 
hroad pa Ir Il'nt ral edge, posterior horder hlack ~PIll()US 

dorsal w1l h pall' base, becoming darker distall) 'J IpS of 

flr"t ami "econd spines hlack. Hase of soft dor"al fin WIt h 
di~tinct dusky band about one·fifth fill height. Abm,(,the 
hand soft dorsal du"ky with pale di,,(al edge. Dorsulll 
hrown, sides IW(,(lIning pale to white ventrally. Latl'ral 
hody surface \\Ith five wide, indistinl'l. yccticHI har. wllh 
p.dl' narrow hars het Wl'el1. Caudal spot dist inc!. rqual to 
PH' SIZl'. Latl'ral and medIal opercular surfacl'. hlack 
with 1\ hitl' area hl'lol\ hlotch on medIal opercular ... ur· 
Inn'. Postl'rinr hranchial art'a pall' or slighth pig· 
llll'l1tl'd. Che, ! whill' . Pl'ctllral fin hase whltl' II it h I alt' 
.range har di"tal to hasl', Head h[(\l\n aho\'l', pall IH'IO\\ 
\n indistinct paltl'rt1 or pall' nrangl' hars on hl'ad: 'tlI11C 

pall' orangl' nn distal maxillary. chn'k". pn'opccl'il' ... pur, 
,l1ld <l1ll'rt'ululll. Indist inc! pall' orangl' marking on 
s!lnut. t ' pper pharyngt'al arl':! pal '. l pper J8\\ <ill k\, 
IOIH'r jail "pall'l\ hat pall'r. 

.\I~. Tlw lnrgl'''t "pl'l'inll'11 x lInirll d w " },'3 mm 
"I. 

HabIt., 

t. In tht (.ull 

\ 'or ntlfln 

(I' ,:\1 XI o,Pm 
peu dl tIn! IIld m \ rt'fl 
r'rUll 

,,~ 'l" 

lJipi('clrllT1l lu/wrllnt 

Ho"pnhlatt and ,John on 1975 

[),pl ({run! mu ropoma .rlb rt r I 
(111 part. 1111 Id ntlfi [ltll n) 

lJqli ctrum iaborLlm Ho nhl 
191. fig 1 \. (onglll I d nptll 
PilClfll) 

('un! ( h.m 



Description.-D, X, 12 (11-13); A, III, 7(8); Pi' 16.61 (16-
18); pored lateral-line scales, 48.14 (47-49); scale rows in 
lateral line, 58.94 (51-66); scales above lateral line, 6.98 
(6-9); scales below lateral line, 16.93 (14-19); predorsal 
scale rows, 13.62 (11-17); cheek scale rows A, 7.34 (6-9); 
cheek scale rows B, 10.61 (9-12); gill rakers, 21.52 (19-
24). 

Standard length, 116.64 (33.50, 78.4-188, 37). Total 
length, 1,271 (21.25, 1,232-1,311,35); fork length, 1,179 
(15.76, 1,142-1,211, 37); body depth, 291 (23.43, 257-341, 
35); head length, 381 (11.36, 364-410, 37); postorbital 
length, 204 (10.24, 184-227, 37); snout length, 99 (6.95, 
85-115, 37); lacrimal width, 42 (5.47, 33-54, 37); maxil
lary width, 33 (1.82, 28-37, 36); orbital length, 95 (7.34, 
78-110,37); orbit width, 76 (5.58, 67-90, 37); interorbital 
width, 77 (4.38, 69-86, 36); upper jaw length, 176 (8.03, 
157-197, 37); lower jaw length, 194 (7.47, 176-209, 36); 
cheek height, 128 (10.09, 108-147, 37); cheek length, 121 
(5.13, 111-132, 37); caudal peduncle depth, 117 (4.50, 
110-131,37); pectoral fin length, 250 (13.42, 221-270, 36); 
pelvic fin length, 203 (9.70, 175-221, 37); predorsal 
length, 363 (9.43, 347-390, 36); pelvic origin to lower jaw, 
349 (8.87, 326-365, 32); pelvic origin to anus, 346 (18.53, 
318-376, 34); postanal length, 378 (12.72, 351-401, 34). 
Dorsal spine height: first, 61 (10.87, 36-84, 35); second, 
140 (22.52, 99-186, 29); third, 170 (20.34, 129-204, 30); 
fourth, 165 (11.60,147-187,30); fifth, 151 (11.18,127-175, 
32). Anal spine height: first, 39 (4.92, 28-51, 37); second, 
69 (7.70, 56-82, 37); third, 91 (7.96, 75-106, 37). 

Second, third, and fourth (occasionally the fifth) dor
sal spines with elongate filamentous tips. Tips develop
ing gradually during ontogeny beginning about 60 mm 
SL and increasing in proportion to standard length 
thereafter. Elongate filaments occasionally broken but 
spines bearing dark pigment their entire length. Preoper
cle squared, broader than in D. sciurus but not quite as 
broad as in D. euryplectrum. Enlarged spines, usually 
about 8-13 in number, occurring on spur. Vertical and 
horizontal preopercle arms serrate. Anterior nostril with 
distinct flap. Caudal fin slightly forked, upper lobe a lit
tle longer than lower but never extending as elongated 
filament. 

Color. -Color description is based on preserved 
specimens. Dorsum, light brown, becoming darker on 
head. Lateral body surface with two indistinct wide 
horizontal stripes interrupted by five to seven wide, in
distinct vertical bars. Bars not extending to paler ven
tral area. Caudal spot distinct and equal to orbit. Dor
sum of caudal peduncle with two dark spots with a white 
spot of equal size bordering these anteriorly and 
posteriorly. Caudal fin dusky, becoming darker distally. 
Evidence of pale caudal fin spots present on some 
specimens. Anal, pelvic, and pectoral fins pale. Spinous
dorsal-fin membrane pale, becoming dusky distally. Tips 
of spines, extended filaments, and first three spines dark. 
Soft dorsal fin dusky with three to four pale elongate 
blotches on basal portion. Cheek and branchiostegal 
membranes white. Premaxillary and midline of lower jaw 
du kyo No apparent snout or cheek markings. A dark 
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blotch present on lateral and medial opercular surfaces. 
Posterior branchial surface devoid of pigment. Upper 
pharyngeal area lacking pigment. 

The following live color description is taken from 
Rosenblatt and Johnson (1974): " ... a dull orange line 
running longitudinally along the membrane of the 
spinous dorsal, slightly above its base; on the soft dorsal 
5 dull orange diagonal bars (sloping backwards), and a 
very narrow line of brighter orange running just at the 
tips of the rays; 2 yellow stripes on the soft anal joining 
between the 2nd and 3rd rays; 3 dark orange vertical 
wavy lines on the caudal fin; the upper and lower caudal 
margin tipped posteriorly with reddish orange; pectorals 
transparent; ventrals pale to dusky." 

Size. -The species attains a maximum size of 212 mm 
SL. 

Habits.-Depth records from collection data indicate 
that D. labarum has been captured at depths ranging 
from 25 to 160 m. However, the species seems to be taken 
more often at depths of 40-120 m. Nothing is known of 
the life history aspects of D. labarum. 

Distribution.-Diplectrum labarum occurs in the Gulf of 
California and northward along outer Baja California to 
a limit at lat. 27°07.3'N, long. 114°08.3'W and south
ward along the Central American coast to the Perlas Is
lands in the Gulf of Panama (Fig. 14). The type-locality 
is Bahia de Banderas, Jalisco, Mexico. 

Variation.-Rosenblatt and Johnson (1974) noted a dis
cernible variation in the number of anal rays. They ob
served that populations of D. labarum along the outer 
Baja California (from Almejas Bay northward) had a sig
nificantly greater number of individuals with eight anal 
rays (mean 7.12) than those populations southward of 
Almejas Bay along the Baja (7.04) or through the 
remainder of its range (7.02). In this study 18% of the 
specimens examined (94) from the outer Baja California 
coast had eight anal rays. Only 6% of all other D. 
labarum examined from other localities (50) had eight 
anal rays. Rosenblatt and Johnson (1974) were unable to 
substantiate their hypothesis that this variation was in
duced by environmental variables. 

Other recognizable differences are seen in the mean 
number of scale rows in lateral line' for D. labarum (61.27 
for Gulf of California and 55.87 for Panama and Costa 
Rica specimens). Slight but recognizable differences are 
observed in the mean number of pectoral rays in the pop
ulation from outer Baja (17.00), Gulf of California 
(16.24), and Panama and Costa Rica (16.97). 

Specimens examined .-In addition to those listed by 
Rosenblatt and Johnson (1974); a total of 630 specimens 
from 34 to 212 mm SL. OUTER BAJA CALIFORNIA: LACM 
33329-1, 1 (82); LACM 32094-1,1 (135); CAS SU 47,4 (70-88). GULF OF 
CALIFORNIA: LACM 8841-4,1 (107); LACM 8834-4,9 (84-139); LACM 

8839-5,15 (88-188); LACM 8834-3, 3 (106-173); LACM 8824-6, 9 (79-172); 
UA 67-59-6, 2 (66-76); UA 70-29-7, 1 (126); UA 67-58-3, 3 (65-
88). MEXICO: CAS 4853, 1 (57). 
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Diplectrum eumelum 
Rosenblatt and Johnson 1974 

Figures 6, 8, 9, 14, 15 
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Diplectrum macropoma Jordan and Eigenmann 1890: 
397-398 (key, description); Jordan and Evermann 
1896:1203, 1205-1206 (systematics); Gilbert and Starks 
1904:97 -98 (in part, Panama and Gulf of California); 
Walford 1937:123-124 (key, systematics); Meek and 
Hildebrand 1925:472, 475 (key, systematics, Panama); 
Orces 1959:81 (description, Ecuador). 

Diplectrum eumelum Rosenblatt and Johnson 1974:178-
191, fig. 1B (original description, coastal eastern 
Pacific) . 

The description given by Jordan and Eigenmann 
(1890:397-398), although vague in many respects, can 
nevertheless be attributed to D. eumelum and not to D. 
macropoma. Meristic and proportional data presented 
could be assigned to either species, however, the color 
description depicting the snout with" ... four or five 
pale blotches .... " (Jordan and Eigenmann 1890:397) 
clearly indicates D. eumelum . Later publications, it ap
pears, merely followed the error of Jordan and Eigen
mann (1890). 

Gilbert and Starks (1904:97-98) recorded this species 
from Magdalena Bay, outer Baja California, from Al
batross Stn. 3039. These specimens are now cataloged as 
D. macropoma, CAS SU 47, but examination of this lot 
revealed that D. macropoma, D. labarum, D. euryplec
trum, and D. eumelum were taken at that station. Wal-
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Figure 14.-Distribution map for Diplectrum 
eumelum (open circles); and D. labarum (closed 
circles). [Localities are based on the materials ex
amined in this study.) 

ford (1937:123-124) and Orces (1959:81) presented data 
for size and color of D. macropoma which can only be at
tributed to D. eumelum. 

Diagnosis.-Diplectrum eumelum is immediately recog
nized by the distinct series of three to five pale (orange III 
live specimens) spots on the snout and lacrimal area. It 
has large scales which separate it meristically (Tables 2-
7) from other Diplectrum except D. macropoma. Diplec
trum eumelum differs from D. macropoma on the basis 
of its color pattern, and size (D. macropoma is usually no 
greater than 140 mm SL). Caudal-peduncle-depth-to
head ratio is 1:3.2 for D. eumelum and 1:2.7 for D. mac
ropoma. The posteriormost dorsal and anal rays are as 
long as each fin's respective anterior rays in D. eumelum 
and shorter than each fin's respective rays for D. mac
ropoma. The snout is blunt for D. eumelum and more 
pointed for D. macropoma. The number of pseudobranch 
filaments is tentatively a character which may separate 
these species (Fig. 15) but consideration must be given to 
the standard length of specimens. 

Juvenile D. eumelum might be confused with juveniles 
of D. labarum but color patterns and meri tic (es
pecially cheek scale row B) will separate the e form . 

Description.-D, X, 12 (13); A, III, 7 (8); P , 17.02 (16-
18); pored lateral-line scales, 48.63 (45-52); scale row in 
lateral line, 57.42 (48-64); scales abo\'e lateral line, 6.39 
(5-9); scale below lateral line, 15.54 (13-17); predor. al 
scale rows, 1l.46 (10-15); cheek scale row A, .5.9 0-1}; 

cheek scale rows B, 8.41 (7-10); gill raker, 19.5.'5 (1 .221. 



Description.-D, X, 12 (11-13); A, III, 7(8); PI' 16.61 (16-
18); pored lateral-line scales, 48.14 (47-49); scale rows in 
lateral line, 58.94 (51-66); scales above lateral line, 6.98 
(6-9); scales below lateral line, 16.93 (14-19); predorsal 
scale rows, 13.62 (11-17); cheek scale rows A, 7.34 (6-9); 
cheek scale rows B, 10.61 (9-12); gill rakers, 21.52 (19-
24). 

Standard length, 116.64 (33.50, 78.4-188, 37). Total 
length, 1,271 (21. 25, 1,232-1,311, 35); fork length , 1,179 
(15.76, 1,142-1,211,37); body depth , 291 (23.43, 257-341 , 
35); head length, 381 (11.36, 364-410, 37); postorbital 
length, 204 (10.24, 184-227, 37); snout length, 99 (6.95, 
85-115, 37); lacrimal width, 42 (5.47, 33-54, 37); maxil
lary width, 33 (1.82, 28-37, 36); orbital length, 95 (7.34, 
78-110,37); orbit width, 76 (5.58, 67-90, 37); interorbital 
width, 77 (4.38, 69-86, 36); upper jaw length, 176 (8.03, 
157-197, 37); lower jaw length, 194 (7.47, 176-209, 36); 
cheek height, 128 (10.09, 108-147, 37); cheek length, 121 
(5.13, 111-132, 37); caudal peduncle depth, 117 (4.50, 
110-131,37); pectoral fin length, 250 (13.42, 221-270, 36); 
pelvic fin length, 203 (9.70, 175-221, 37); predorsal 
length, 363 (9.43, 347-390, 36); pelvic origin to lower jaw, 
349 (8.87, 326-365, 32); pelvic origin to anus, 346 (18.53, 
318-376, 34); postanal length, 378 (12.72, 351-401, 34). 
Dorsal spine height: first, 61 (10.87, 36-84, 35); second, 
140 (22.52, 99-186, 29); third, 170 (20.34, 129-204, 30); 
fourth, 165 (11.60,147-187,30); fifth, 151 (11.18, 127-175, 
32). Anal spine height: first, 39 (4.92, 28-51, 37); second, 
69 (7.70, 56-82, 37); third, 91 (7.96, 75-106, 37). 

Second, third, and fourth (occasionally the fifth) dor
sal spines with elongate filamentous tips. Tips develop
ing gradually during ontogeny beginning about 60 mm 
SL and increasing in proportion to standard length 
thereafter. Elongate filaments occasionally broken but 
spines bearing dark pigment their entire length. Preoper
cle squared, broader than in D. sciurus but not quite as 
broad as in D. euryplectrum. Enlarged spines, usually 
about 8-13 in number, occurring on spur. Vertical and 
horizontal preopercle arms serrate. Anterior nostril with 
distinct flap. Caudal fin slightly forked, upper lobe a lit
tle longer than lower but never extending as elongated 
filament. 

Color. -Color description is based on preserved 
specimens. Dorsum, light brown, becoming darker on 
head. Lateral body surface with two indistinct wide 
horizontal stripes interrupted by five to seven wide, in
distinct vertical bars. Bars not extending to paler ven
tral area. Caudal spot distinct and equal to orbit. Dor
sum of caudal peduncle with two dark spots with a white 
spot of equal size bordering these anteriorly and 
posteriorly. Caudal fin dusky, becoming darker distally. 
Evidence of pale caudal fin spots present on some 
specimens. Anal, pelvic, and pectoral fins pale . Spinous
dorsal-fin membrane pale, becoming dusky distally. Tips 
of spines, extended filaments, and first three spines dark. 
Soft dorsal fin dusky with three to four pale elongate 
blotches on basal portion. Cheek and branchiostegal 
membranes white. Premaxillary and midline of lower jaw 
dusky. No apparent snout or cheek markings. A dark 
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blotch present on lateral and medial opercular surfaces. 
Posterior branchial surface devoid of pigment. Upper 
pharyngeal area lacking pigment. 

The following live color description is taken from 
Rosenblatt and ,Johnson (1974): " ... a dull orange line 
running longitudinally along the membrane of the 
spinous dorsal, slightly above its base; on the soft dorsal 
5 dull orange diagonal bars (sloping backwards), and a 
very narrow line of brighter orange running just at the 
tips of the rays; 2 yellow stripes on the soft anal joining 
between the 2nd and 3rd rays; 3 dark orange vertical 
wavy lines on the caudal fin; the upper and lower caudal 
margin tipped posteriorly with reddish orange; pectorals 
transparent; ventrals pale to dusky." 

Size.-The species attains a maximum size of212 mm 
L. 

Habits.-Depth records from collection data indicate 
that D. labarum has been captured at depths ranging 
from 25 to 160 m. However, the species seems to be taken 
more often at depths of 40-120 m. Nothing is known of 
the life history aspects of D labarum. 

Distribution.-Diplectrum labarum occurs in the Gulf of 
California and northward along outer Baja California to 
a limit at lat. 27°07.3'N, long. 114°08.3'W and south
ward along the Central American coast to the Perlas Is
land in the Gulf of Panama (Fig. 14). The type-locality 
i B~hia de Banderas, Jalisco, Mexico. 

Variation.-Rosenblatt and Johnson (1974) noted a dis
cernible variation in the number of anal rays. They ob
served that population of D. labarum along the outer 
Baja California (from Almejas Bay northward) had a sig
nificantly greater number of individuals with eight anal 
rays (mean 7.12) than those populations southward of 
Almejas Bay along the Baja (7.04) or through the 
remainder of its range (7.02). In this study 18% of the 
specimens examined (94) from the outer Baja California 
coast had eight anal rays. Only 6CO of all other D. 
labarum examined from other localities (50) had eight 
anal rays. Rosenblatt and Johnson (1974) were unable to 
substantiate their hypothesis that this variation was in
duced by environmental variables. 

Other recognizable differences ar~ seen in the mean 
number of scale rows in lateral line for D. labarum (61.27 
for Gulf of California and 55.87 for Panama and Costa 
Rica specimens). Slight but recognizable differences are 
observed in the mean number of pectoral rays in the pop
ulation from outer Baja (17.00), Gulf of California 
(16.24), and Panama and Costa Rica (16.97). 

Specimens examined .-In addition to those listed by 
Rosenblatt and Johnson (1974); a total of 630 specimens 
from 34 to 212 mm SL. OUTER BAJA CALIFORNIA: LACM 
33329-1,1 (82); LACM 32094-1, 1 (135); CAS SU 47, 4 (70-88). GULF OF 
CALIFORNIA: LACM 8841-4,1 (107); LACM 8834-4, 9 (84-139); LACM 

8839-5,15 (88-188) ; LACM 8834-3, 3 (106-173); LACM 8824-6, 9 (79-172); 
UA 67·59-6, 2 (66-76); UA 70-29-7, 1 (126); UA 67-58-3, 3 (65-
88). MEXICO: CAS 4853, 1 (57). 
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Diplectrum eumelum 
Rosenblatt and Johnson 1974 

Figures6,8,9, 14, 15 

+ 

.' , 
. , 

+ 

60· 

Diplectrum macropoma Jordan and Eigenmann 1890: 
397-398 (key, description); Jordan and Evermann 
1896:1203, 1205-1206 (systematics); Gilbert and Starks 
1904:97-98 (in part, Panama and Gulf of California); 
Walford 1937:123-124 (key, systematics); Meek and 
Hildebrand 1925:472, 475 (key, systematics, Panama); 
Orces 1959:81 (description, Ecuador). 

Diplectrum eumelum Rosenblatt and Johnson 1974:178-
191, fig. IB (original description, coastal eastern 
Pacific). 

The description given by Jordan and Eigenmann 
(1890:397 -398), although vague in many respects, can 
nevertheless be attributed to D. eumelum and not to D. 
macropoma. Meristic and proportional data presented 
could be assigned to either species, however, the color 
description depicting the snout with" ... four or five 
pale blotches . .... " (Jordan and Eigenmann 1890:397) 
clearly indicates D. eumelum. Later publications, it ap
pears, merely followed the error of Jordan and Eigen
mann (1890). 

Gilbert and Starks (1904:97-98) recorded this species 
from Magdalena Bay, outer Baja California, from Al
batross Stn. 3039. These specimens are now cataloged as 
D. macropoma, CAS SU 47, but examination of this lot 
revealed that D. macropoma, D. labarum, D. euryplec
trum, and D. eumelum were taken at that station. Wal-
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Figure 14.-Distribution map for Diplectrum 
eumelum (open circles); and D. labarum (closed 
circles). [Localities are based on the materials ex
amined in this study.] 

ford (1937:123-124) and Orces (1959:81) presented data 
for size and color of D. macropoma which can only be at
tributed to D. eumelum. 

Diagnosis.-Diplectrum eumelum is immediately recog
nized by the distinct series of three to five pale (orange in 
live specimens) spots on the snout and lacrimal area. It 
has large scales which separate it meristically (Tables 2-
7) from other Diplectrum except D. macropoma. Diplec
trum eumelum differs from D. macropoma on the basis 
of its color pattern, and size (D. macropoma is usually no 
greater than 140 mm SL). Caudal-peduncle-depth-to
head ratio is 1:3.2 for D. eumelum and 1:2.7 for D. mac
ropoma. The posteriormost dorsal and anal rays are as 
long as each fin's respective anterior rays in D. eumelum 
and shorter than each fin's respective rays for D. mac
ropoma. The snout is blunt for D. eumelum and more 
pointed for D. macropoma. The number of pseudobranch 
filaments is tentatively a character which may separate 
these species (Fig. 15) but consideration must be given to 
the standard length of specimens. 

Juvenile D. eumelum might be confused with juveniles 
of D. labarum but color patterns and meristics (es
pecially cheek scale rows B) will separate these forms. 

Description.-D, X, 12 (13); A, III, 7 (8); PI ' 17.02 (16-
18); pored lateral-line scales, 48.63 (45-52); scale rows in 
lateral line, 57.42 (48-64); scales above lateral line, 6.39 
(5-9); scales below lateral line, 15.54 (13-17); predorsal 
scale rows, 11.46 (10-15); cheek scale rows A, 5.98 (5-7); 
cheek scale rows B, 8.41 (7-10); gill rakers, 19.55 (18.22). 



40 

• • • • • • • ••• • .. . . - . •• • ••• •• .. _. . _.. . . 
••• • •• •••• •• 

-5 
c: 
o 

..a 
o 

" ::J 20 
~ 

<l. 

c.. ••• 00- _ 
• • 0 ••• 

• • 0 c::n a:> 0 0 
eoec:-::> = 0 • _ . ecIl>a::a:x::> 00 0 0 

• •• t:lO OaIIIID 0 • 
o . eo an= 

o • Q(D CD CD 0 
• O:a= OOOOo 

00 CD 0 
o • 0 <D 
CDOO 

000000 
0 00 0J>0 
00 CD 00 

00 
000 00 

10 0 

50 100 150 

Standard Length mm 

Standard length, 151.63 (47.92, 81.0-233, 41); total 
length, 1,279 (15.74, 1,241-1,310, 39); fork length, 1,187 
(14.00, 1,156-1,212,40); body depth, 286 (18.54, 232-321, 
35); head length, 387 (11.96, 369-412, 41) ; postorbital 
length, 221 (12.21 , 200-266, 41); snout length, 99 (7.29, 
87-118, 39) ; lacrimal width, 48 (4.05, 40-56, 40); maxil
lary width, 33 (1.85, 28-36, 41); orbit length, 86 (7.73, 72-
102, 40); orbit width, 72 (7.93, 56-93, 40); interorbital 
width, 70 (3.80, 64-79, 36); upper jaw length, 171 (5.52, 
160-180, 41) ; lower jaw length, 184 (6.15, 166-196, 40); 
cheek height, 129 (7.87, 110-143, 41); cheek length, 121 
(5.31, 110-134, 41); caudal peduncle depth, 122 (5.10, 
110-133, 40); pectoral fin length, 267 (7.89, 244-285,40); 
pelvic fin length, 201 (10.09, 175-223, 41); predorsal 
length, 369 (8.44, 353-382, 36); pelvic origin to lower jaw, 
339 (9.47, 316-361, 33); pelvic origin to anus, 314 (13.11, 
286-343, 36); postanal length, 402 (10.38, 380-421, 36). 
Dorsal spine height: first, 50 (5.69, 39-66, 36); second, 74 
(5.80, 61-86, 36); third, 121 (8.45, 107-142, 36); fourth, 
132 (20.37, 118-147, 38); fifth, 133 (7.54, 119-146, 36). 
Anal spine height: first , 29 (4.88, 21-36, 41); second, 60 
(9.38, 48-83, 41); third, 83 (9.21, 69-107, 41). 

Diplectrum eumelum has broad spur at preopercular 
angle bearing 8-14 elongate spines . Vertical and horizon
tal preopercular arms serrate. Anterior nostril with elon
gate flap. Single row of scales along posterior edge of 
second anal spine. Caudal fin without elongate fi lament 
but upper lobe noticeably longer than lower . Chest scales 
not reduced or embedded. Gill rakers short, t he first at 
the angle not reaching past base of the third below. 
Pseudobranch filaments numerous, 28-35 in adults. 
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Figure 15.- catter diagram of n umbe r of 
pseudobranch filame nts versus tandard length for 
Diplectrum macropom a (o pen c irc les) and D. 
eumelum (clo ed ci rcles). [Localities are ba ed on 
the mater ial examined in thi study.] 

CIJ /or - olor note are from two adult pecimen 
taken from the Gulf of 1 icoya, Costa Rica, 2 June 1973. 
The specimen had been on ice for 24 h before examina
tion. Dar urn gray-brown, paler ventrally. entral UI

face white with copper tinge more laterally. Lateral body 
urface with gold fleck. orne evidence of five to ix in

distinct, thin, dusky ventral bar becoming paler ven
trally. omewhat inten ified cluster of black pigment in 
serie of large midlateral blotche. pinous dor al fin 
pale blue along base, body of fin pale orange. Distally 
each interspinous membrane bears a calloped-shaped 
pale orange wedge. Distal portion of spines tipped with 
black and orange. Soft dorsal with blue field bearing 
eries of wavy, orange diagonal line. Posteriorly, the 

wavy bar interrupted to present spotted pattern, pale 
orange on pale blue. Anal white at base becoming blotch
ed with pale orange-yellow distally. Snout with three to 
five orange spots in row. T hese becoming more irregular 
posteriorly, the last in series as elongate bar traversing 
cheek in a wavy pattern terminating at lower distal por
tion of preopercular spur. Irregular arrangement of 
orange spots also present on preopercles and opercles. 
Distal premaxillary edge with orange pigment line . Dis
tal maxillary with small orange blotch. 

Color notes from preserved specimens: preserved 
specimens show similar pattern but pale blue appearing 
as gray and orange as pale or clear. Caudal peduncle spot 
distinct, dark, and as large as eye but oriented ver
tically. Caudal fin with numerous pale spots in vertical 
row on dusky fi eld. Distal caudal ray t ips black . Medial 
opercular surface black like the posterior branchial cavi-



ty. Chest and branchiostegal region pale. Anterior nasal 
flap pale. Each la,teral body scale with dark pigment at 
base giving lateral surface appearance of being marked 
by X's. Upper pharyngeal area with dark pigment. Pel
vic and pectoral fins dusky, pigment running along ray 
edge. 

Size.-The species is large, reaching at least 234 mm 
SL as observed in the present study. 

Habits.-The two adults (209-228 mm SL) from the Gulf 
of Nicoya on 28 July 1973 had enlarged gonads but the 
ovaries did not contain ripe eggs. Stomachs were empty. 
Available collection depth data show that the species is 
taken from 15 to 100 m but most often from depths of 50 
to 90 m. 

Distribution. -Diplectrum eumelum is infrequently 
taken within its range which extends northward off the 
outer Baja California at Bahia Magdalena (Fig. 14), into 
the Gulf of California, and southward along the eastern 
Pacific coast to Ecuador (lat. 20 29'S, long. 800 59'W). It is 
also found at the Galapagos Islands. 

Variation.-No obvious variation in characters was dis
cernible for D. eumelum throughout its distribution. 

Specimens examined .- In addition to those listed by 
Rosenblatt and Johnson (1974), a total of 130 specimens 
from 40 to 234 mm SL. OUTER BAJA CALIFORNIA: UCLA W55-
78, 1 (87) ; CAS SU 47, 6 (47-121); LACM W52-195, 1 (216) . GULF OF 
CALIFORNIA: UCLA W62-61, 8 (72-107). SAN SALVADOR: CAS 4761,1 
(54). COSTA RICA : LACM 30719-3, 2 (160-188); UCR 323-15, 1 
(165). PANAMA : US M (lat. 6°44 'N, long. 77°33'W, 8 Dec. 1967) , 2 
(146·149); US M (Gulf of Chiriqui , 29 Mar. 1963) , 4 (136-188); CAS SU 
1409, 2 (98-145); UMML 25094, 2 (96-156); UMML 26255, 2 (150-163) ; 
USNM 41481, 5 (40-93); UMML 26150, 1 (142) ; UMML 26252, 1 
(130). COLOMBIA: USNM 211393, 12 (75-123); USNM 211391 , 1 (150); 
USNM 211381, 1 (205); USNM 213813, 7 (173-213) ; USNM 213588, 19 
(100-170). ECUADOR: USNM 213808, 10 (191-234); USNM 211396, 1 
(186). GALAPAGOS ISLANDS: UCLA W53-12, 2 (42-78). 

Diplectrum macropoma (Gunther 1864) 

Figures 6, 8, 7, 13, 15 

Centropristis macropoma Gunther 1864:145 (original 
description, Panama); Gunther 1869:409, pI. 65, fig. 1 
(redescription and figure, Panama). 

Diplectrum macropoma. Jordan and Bollman 1890:157-
158, 181 (Panama); Gilbert and Starks 1904:97 (in 
part, Panama and Gulf of California); Jordan et a!. 
1930:318 (check list); Hildebrand 1946:185 (key); 
Berdegue A. 1956:53, 264-265 (key, fishery data, Mex
ico); Chirichigno F . 1974:294-298, fig. 574 (key, Peru); 
Rosenblatt and Johnson 1974:178-191, fig. 1C (key, 
systematics) . 

Diplectrum mexicanum Hildebrand 1948:13-15, fig. 6 
(original description, Gulf of California); Bortone in 
press b (life history, Panama). 

The taxonomic confusion of D. macropoma with D. 
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eumelum has already been discussed under the heading 
of the latter. References by Jordan and Bollman (1 90), 
Jordan et a!. (1930), and Hildebrand (1946) may have ac
tually referred to D. eumelum, but there is no way to 
determine this positively from data pre ented by tho e 
authors. 

Gunther (1864:145) described Centropristis mac
ropoma from three specimens collected by Dow and Sal
vin from the Pacific coast of Panama. The same de crip
tion reappeared accompanied by a figure (Gunther 
1869:409, pI. 65, fig. 1). Hildebrand (1948:13-15, fig. 6) 
described Diplectrum mexicanum based on one 
specimen from the Gulf of California. Examination of the 
syntype (designated as the lectotype in the absence of a 
holotype) of Centropristis macropoma (BMNH 1864-
1.26:426, labeled as Serranus macropoma and hereafter 
referred to as a Diplectrum) and a comparison with the 
holotype of Diplectrum mexicanum (US M 46518) 
assures me that the two species are synonymous. 

The most notable charaters used by Gunther to desig
nate D. macropoma were: the long spines at the preoper
cular angle graduating to a serrated preopercular arm; 
six rows of cheek scales; and a distinct notch between the 
spinous and soft portions of the dorsal fin. Other charac
ters more clearly noted from his figure and from the syn
type include: dark pigment (not discernible in a pat
tern) on the distal half of the dorsal fin; deep body (3.7 in 
SL); and an angular snout. The characteristics of D. 
mexicanum presented by Hildebrand (1948) include: 
deep body (3.2 in SL); angular snout; and six cheek scale 
rows. The figure also depicts a preopercular structure 
similar to that described and figured by Gunther (1864, 
1869). 

Hildebrand's specimen was collected in 1889 and the 
fact that he did not describe any dorsal fin pigmentation 
could be owing to its loss during prolonged preservation . 
Current examination also shows a lack of dorsal fin pig
mentation. A comparison of other meristic and morpho
metric data indicate no apparent specific differences. 

Jordan and Eigenmann (1890:397-398) and Meek and 
Hildebrand (1925:475) gave accounts of D. macropoma 
which are apparently not of this species but of D. 
eumelum. Later, Hildebrand considered D. mexicanum 
as distinct from D. macropoma as understood by Meek 
and Hildebrand. 

Diagnosis.-Diplectrum macropoma has large scales 
and, therefore, scale counts tend to be low for this species 
(Tables 2-7). These characters should separate it from 
other species of Diplectrum except D. eumelum which it 
closely resembles. Diplectrum macropoma has pale yel
low markings on its snout but these are inconspicuous in 
live material and nonexistent in preserved specimen . 
Diplectrum macropoma has a more pointed nout, a 
proportionally lower number of pseudobranch filament 
(Fig. 15), and the po terior dorsal and anal ray are con
siderably shorter than the anterior ray . The e charac
ters all differ for D. eumelum. Other difference are 
noted under the diagnosis for D. eumelum. 



Confusion with D. labarum might occur but D. mac
ropoma has none of its anterior spines elongated and the 
mean caudal peduncle depth is considerably greater than 
that of D. labarum (138.51 as opposed to 117.11 for D. 
labarum). Diplectrum macropoma has the greatest body 
depth, caudal peduncle depth, predorsal length, and 

'postanal length of any Diplectrum. 

Description.-D, X, 12 (11-13); A, III, 7; PI, 17.12 (16-
18); pored lateral-line scales, 48.09 (44-51); scale rows in 
lateral line, 53.86 (48-63); scales above lateral line, 6.32 
(5-7); scales below lateral line, 14.60 (11-18); predorsal 
scale rows, 13.96 (10-18); cheek scale rows A, 6.27 (5-8); 
cheek scale rows B, 8.53 (7-10); gill rakers, 19.93 (17-24). 

Standard length, 107.39 (13.74, 90.6-140, 41). Total 
length, 1,308 (28.13, 1,260-1,350, 26); fork length, 1,190 
(9.30, 1,175-1,207, 25); body depth, 306 (14.64, 273-338, 
39); head length, 367 (8.30, 353-391, 41); postorbital 
length, 202 (6.12, 194-216,41); snout length, 96 (6.39, 82-
106, 41); lacrimal width, 41 (2.28, 36-47, 36); maxillary 
width, 35 (3.05, 30-43, 36); orbit length, 87 (4.43, 79-97, 
41); orbit width, 73 (4.94, 64-85, 41); interorbital width, 
67 (4.03, 59-77, 36); upper jaw length, 163 (6.10, 148-177, 
41); lower jaw length, 182 (5.85, 165-191, 41); cheek 
height, 119 (4.56, 112-135, 41); cheek length, 118 (4.25, 
107-140, 41); caudal peduncle depth, 139 (4.31, 128-147, 
41) ; pectoral fin length, 265 (8.93, 246-281, 41); pelvic 
fin length, 196 (9.06, 175-210, 36); predorsal length, 382 
(9.90, 366-410, 33); pelvic origin to lower jaw, 348 (11.77, 
333-373, 27); pelvic origin to anus, 296 (13.04, 269-318, 
37); postanal length, 411 (15.51, 387-456, 40). Dorsal 
spine height: first, 46 (5.33, 35-63, 40); second, 67 (5.62, 
54-79, 39); third, 130 (9.87, 109-154, 40); fourth, 142 
(10.47, 122-158,21); fifth, 144 (10.31, 126-155,20). Anal 
spine height: first, 32 (3.78, 23-38, 41); second, 59 (5.70, 
47-69, 41); third, 90 (6.29, 73-101, 40). 

Preopercular spur broad, with 8-13 elongate spines. 
Vertical and horizontal arms serrate. Distinct flap pres
ent on anterior nostril. Gill rakers moderate in length, 
the first at angle not reaching past the fourth below. 
Scales large but notably smaller in predorsal area. Scales 
present along third anal spine and first anal ray. Caudal 
lobes unequal, upper being longer but tip not produced 
as a filament. Caudal fin only slightly forked. Chest 
scales not embedded. Posteriormost soft dorsal and anal 
rays short, nearly 1.5 into longest respective soft dorsal 
and anal rays. Second anal spine slightly more stout than 
third. Pseudobranch filaments few, 20-30 in adults (Fig. 
15). 

Color.-Color notes were taken from numerous D. 
macropoma from the Bay of Panama, January-February 
1973. Dorsum pale copper to pale brown. Venter white, 
almost silvery. Sides in smaller specimens (60 mm SL) 
with two dark brown stripes, uppermost running through 
eye onto snout. Larger specimens with two lateral bands 
interrupted by pale pigment and appearing indistinct in 
outline. Dark snout bar yellow in larger specimens. Pec
toral fin pale reddish-orange, pelvic fin pale orange. Anal 
fin white at base and distally; a wide pale yellow lateral 
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band through the center of fin. Caudal fin bright reddish 
orange on upper lobe, pale gray or white on lower. Body 
of caudal fin with five to six vertical rows of small orange 
spots on pale blue field. Caudal spot distinct; as large as 
eye, oval shaped, oriented laterally (an extension of 
lateral stripe) in small specimens; vertical in orientation 
in larger specimens. Spinous dorsal fin white, becoming 
pale gray distally. Spine tips orange. Soft dorsal rays 
tipped with orange. Body of fin with two rows of distinct 
round orange pots on pale blue field. Below this, fin 
clear to base. Chest and branchiostegal membranes 
white. Upper medial opercular surface black, area below 
yellow. Posterior branchial area black with yellow lining. 
Upper pharyngeal region yellow with parse gray-blue 
flecks. Dorsal surface of eye blue-black, yellow laterally, 
and white below. Smaller specimen with dark spot on 
caudal peduncle dorsum disappearing in larger speci
mens. Maxillary gray-brown, dentary white. Lateral 
opercular surface metallic blue-green. Three to four 
pale, indistinct yellow pots on snout, the uppermost 
elongate. Snout pots fade quickly, barely di cernible. 

Color in pre erved specimens shows a imilar pattern 
as above but all color have faded. The venter appears 
silvery, dor urn tan with evidence of brown lateral indis
tinct bars. Caudal spot larger than eye and vertical in 
orientation. oft dorsal fin with appearance of wide dark 
band above and pale or clear bar below. 

ize.-Diplectrum macropoma is a small species not 
exceeding 144 mm L (Ro enblatt and Johnson 1974). 

Habits.-In the Bay of Panama (10-15 km east of 1 aos 
Island) I collected the pecies from about 20 to 30 mover 
an open mud and sand bottom along with D. pacificum 
(Bortone in press b). Diplectrum macropoma was abun
dant at this locality with about 50 being obtained in each 
20-min tow with a 10-m otter trawl at night. The specie 
has been recorded to occur at depths ranging from 9 to 80 
m but is more frequently taken at depths of 20-40 m. 

Distribution.-Diplectrum macropoma is found in the 
Gulf of California; northward on the outer Baja Califor
nia to at least lat. 24°27' ,long. 111°59'W; and south
ward along the eastern Pacific coast to the Ecuador
Peruvian border at lat. 3°39'S, long. 80 0 41'W (Fig. 13). 
The species was also taken at the Galapagos Islands. The 
type-locality is the Pacific coast of Panama (Gunther 
1864) . 

Variation.-Examination of meristic data indicates 
some variation in D. macropoma with regard to the mean 
number of pre dorsal scale rows (Table 5). Gulf of Califor
nia (13.81), Panama (14.96), and Colombia (12.92) pop
ulations all show different means for this character. 

Specimens examined.- OUTER BAJA CALIFORNIA: CAS SU 47. 
2 (113-113); SIO 64-807,1 (29). GULF OF CALIFORI'HA: USNM 46518,1 
(95); USNM 183977, 2 (128-140); SOSC (Choya Bay, Mexico, 14 Feb. 
1969), 1 (141); SIO 68-72, 24 (54-114); CAS W 59-14, 26 (36-102); INP 
6601,7 (97-129); FMNH 62743, 8 (38-135); UA 67-74-3, 3 (45-50); UA 67-
72-2,1 (120); SIO 62-75,1 (128); USLA W52-45, 12 (110-138); SIO 70-141, 
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Thl' genus flip/I'd rum is re tricted to the \\('. tl'rn 
IWlllisphrre (Rosenblatt 19(7) and. in gt'neral, i ... found \11 

c()astal arras 01 tropical.subtropical region .. f,kman 
(In,">:!) has term d groups with this distribution pattrrn 
as "('nci('mic amphi.Am'rican thermophile." The 
gl'lH'ric d I ... t rl but ion ('lose Iy parallels ot her grnu ps .uch [I ... 
th(' d 'capod crustacean gnus Mithra\. the p n
natularian gnus Rf'llilla (Ekman 19.'i:!) lind numerou 
fIsh grnera such as ('('ntrop()mu.~ (Fraser 19f)S), Ca/nnw., 
mandall and Caldwrll 19GB), lial'mu/n/l (Courtl'na~ 

1%1), and !lfwtr'rrJpr'rca (Sl11Ith 19.'191. lJip/r·ctrul1l has 
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northern boundary for S. Atlantic Diplectrum near Sao 
Paulo and Rio de Janeiro. This area is also considered a 
boundary by Ekman (1953), and Briggs (1974) attributed 
the presence of this boundary to a cooling of the Brazil 
current. 

Diplectrum formosum, with its two subspecies, pre-
sents an interesting distribution pattern . The northern 

, form (D. f. formosum) is almost restricted to continental 
North America. Except for a single record from the Vir
gin Islands, the southern form is essentially restricted to 
continental South America. The vast expanse of Carib
bean Sea with its Antillean Island chain (i.e., West In
dian Province of Briggs (1974)), appears to have been a 
formidable barrier to the species distribution which led 
to considerable genetic isolation. Conceivably the species 
may have lacked the competitive ability of other reef
dwelling serranids and was therefore not able to occupy 
or use the Antilles coast for its habitat. 

Diplectrum biuittatum presents us with two 
geographical populations herein considered subspecies. 
The Gulf of Mexico form (D. b. arcuarium) seems 
restricted to areas of the Gulf with characteristically 
"soft" bottom (i.e., mud or sand; Lynch 1954:fig. 19). 
The absence of D. b. arcuarium from the west penin
sular Florida coast and the coast of the Yucatan Penin
sula, both characterized by limestone and coral sub
strates, attests to this premise. Diplectrum biuittatum 
with its distribution in the Antilles is apparently capable 
of surviving at reef as well as coastal localities. The inter
mediate form of the two recognized subspecies must be 
considered by itself zoogeographically. Because the ap
parent ranges for the two subspecies do not actually over
lap, an explanation must be offered for the existence of 
the S. Florida population. Gulf currents may favor a lar
val drift of the northern Gulf of Mexico form to the south 
Florida area, especially during summer months (Leip
per 1954; Nowlin 1971). Larval transport across the 
mouth of the Gulf from Yucatan is not probable in view 
of these currents (Leipper 1954; Nowlin 1971). General 
circulation in the Caribbean and Antilles areas favors a 
northwest drift of larvae from these areas to south 
Florida. Another possible explanation for the existence of 
an intermediate form of the two subspecies is that the in
termediate form represents a third subspecies, almost 
completely isolated from the Gulf and excluded by an 
unknown factor from the southern form. The first view is 
the most favored. Further studies on these forms will 
help resolve this question. 

Both D. formosum and D. radiale terminate their dis
tribution along the northern coast of South America at or 
near the Gulf of Venezuela. The significance of this dis
tribution pattern is important when considering the 
amphi-American distribution of Diplectrum and par
ticularly the very close "geminate" relation D. radiale 
has with D. pacificum. 

It is reasonable to postulate that in view of the ob
vious affinity of the two species, D. radiale may at one 
time have had a distribution which included the Atlan
tic side of Panama and Colombia . There is general agree
ment that the latest transoceanic passage available to 
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marine species occurred during the late Pliocene (Simp
son 1950). Considering the present distribution of the 
geminate pair, the Colombian "gap, " open from middle 
Eocene to late Eocene or late Oligocene (Smith 1971), 
may have served as the last area and time for passage. 

If this is true, then relative selective differences 
between D. radiale and D. pacificum have been small. A 
test for this hypothesis, assuming the species are indeed 
distinct, would be to perform comparative in situ life his
tory studies of the two species. Rosenblatt (1967) has 
suggested that morphological diversity and genetic 
changes may not be clearly related. 

Diplectrum thus portrays an almost classic case of a 
distribution limit, approaching lat. 25° and 50 S (ex
cept for D. conceptione) along the coastal east Pacific, 
due to cold-water current "squeeze" (Rosenblatt 1967). 
The Atlantic warm-water gyres have allowed the genus 
to assume the classic warm-water distribution which is 
essentially from lat. 35°N to 35°S. 
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