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ABSTRACT

A MOLECULAR PHYLOGENY OF THE GRUNTS (PERCIFORMES:
HAEMULIDAE) INFERRED FROM NUCLEAR RAG1 GENE SEQUENCES

Millicent D. Sanciangco

Old Dominion University, 2007
Director: Dr. Kent Carpenter

Species and genera of Haemulidae have undergone various taxonomic revisions,
however, there is no study that infers the phylogeny of the haemulid genera using
morphological or molecular data. The purpose of this study was to use approximately
1386 base pairs of the nuclear Recombination Activation Gene-1 (RAG1) from 35
haemulid species representing 13 genera, one species of the closely related Inermiidae,
and two species of the outgroup Sparidae to infer an intrafamilial phylogeny of
Haemulidae. This analysis is corroborated using approximately 650 base pairs of the
mitochondrial Cytochrome Oxidase 1 (COI) gene and RAG1-COI combined gene
analyses of 27 haemulids, an inermiid, and two sparids. Results show strong support for
a monophyletic Haemulidae. However, the placement of Inermiidae within the proposed
superfamily Haemuloidea remains unresolved. The subfamilies Haemulinae and
Plectorhinchinae are recovered from both maximum parsimony and maximum likelihood
analyses using RAGI, COIl, and RAG1-COI genes combined. These analyses also
recovered similar clade components within these subfamilies, with some exemptions.
The RAG1 gene phylogeny combined with distribution data also revealed a
biogeographic pattern that suggests a specific radiation of haemulids. There was strong

support for a basal paraphyletic Old World (coastal Eurasia, Africa, Australia, and



western central Pacific) group, a derived monophyletic New World (coastal Americas)
group, and an intermediate Old World-New World group, which can be accounted for by
the closing Tethys Sea and Atlantic Ocean widening vicariant events. In addition,
molecular data using RAG1 and COI genes also highlighted potential problems regarding
the validity of several haemulid genera and suggest a re-evaluation of these genera.
Finally, this study indicates that the nuclear RAG! gene is useful for inferring phylogeny

at the intrafamilial level for this percoid family of fishes.
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INTRODUCTION

Perciformes is the largest order of vertebrates with over 10,000 species (Nelson,
2006). The classification of this order is tentative and its members thought to be
polyphyletic. Perciformes contains 20 suborders, which includes the suborder Percoidei.
There are 79 families in this suborder, one of which is Haemulidae. This family is one of
the most ecologically and commercially important groups of nearshore fishes. They are
typically shallow-water species inhabiting corals reefs, rocky bottoms, seagrass beds,
sand flats, and mud-bottoms in coastal and estuarine waters. As one of the most speciose
families of percoids, they are circumntropically distributed in the Atlantic, Indian, and the
Pacific Oceans (Table 1). Nelson (2006) recognized about 145 haemulid species in 17 to
18 genera. Several species and generic taxonomic revisions have been made of this
family, and a number of articles on the systematics and distribution of individual species
exist (Konchina, 1976; Courtenay, 1961; Nelson, 1994, 2006; Lindeman and Toxey,
2003; McKay, 1984, 2001). There is no systematic study yet conducted on haemulids
employing molecular or morphological techniques to infer a phylogeny of the genera and
species within Haemulidae.

There are no hypotheses of outgroups for haemulids based on systematic studies,
but some of the suggested outgroups include Inermiidae, Lutjanidae, Nemipteridae,
Sciaenidae, and Sparidae (Lindeman and Toxey, 2003). These belong in superfamilies
proposed by Johnson (1980): Lutjanoidea, Sparoidea, and Haemuloidea, who found no

conclusive evidence to suggest relationships by immediate common ancestry between

The guide for tables. figures, and references used in this thesis is Molecular Phylogenetics and Evolution.



from Exmouth Gulf of Clarence River, New South Wales.
Elsewhere, eastward extending to the Philippines.

Table 1
Distribution and biogeographic (Old World vs New World) designation of species used in
this study
Species Distribution Old World/
New World
Anisotremus dovii Eastern Pacific: southern margins of Gulf of California to Peru. New World
Anisotremus interruptus Eastern Pacific: Guif of California to Peru, including the New World
(alapagos Islands.
Anisotrenmus pacifici Eastern Pacific; Mexico to Peru. New Waorld
Anisotremus virginicus From Bahamas and Florida throughout much of the area, New World
extending southward to Brazil. In Bahamas. recorded primarily
from the ventral and northern islands.
Brachydeuterus auritus Along the West African coast from Mauritania (exceptionally Old World
Morocco) to Angola.
Conodon serrifer Eastemn Pacific: Gulf of California to Peru. New World
Diagramma pictum Indo-West Pacific from south Natal to southern Japan and Fiji, Old World
excluding northern Australia and most of southern New Guinea.
(Includes tropical coasts of Australia).
Genyatremus futeus Southemn Lesser Antilles and northern coast of South America New World
from eastern Colombia to Brazil,
Haemulon aurolineatum Western Ailantic from Chesapeake Bay and Bermuda southward New World
throughout much of the area to Brazil.
flaemulon flaviguttatum From Chesapeake Bay and Gulf of Mexico, southward throughout  New World
ruch of the area to Brazil. Eastern Pacific: Mexico to Ecuador.
Haemulon plumierii Western Atlantic: Chesapeake Bay, through the Gulf of Mexico New World
and Caribbean southward to Brazil, including Antilles
Haemulon sciurus Western Atlantic from the lower Gulf of Mexico, South Caroling New World
and the Bahamas southward throughout much of the area to
Brazil; also in Bermuda.
Haemulon scudderii Eastern Pacific: Mexico to Ecuador, including the Galapagos New World
Islands.
Haemulon steindachneri Juveniles recorded from Guatemala. Aduolts recorded from New World
Panama along the coast of South America, Brazil. Also recorded
from the tropical eastern Pacific from the sea of Cortez to Peru.
Western Atiantic: Panama to Rio de Janeiro, Brazil.
Haemulopsis axillaris Eastern Central Pacific; Mazatlan, Mexico to Ecuador. New World
Haemulopsis elongatus Eastern Central Pacific: Mazatlan, Mexico to Panama. New World
Haemulopsis leuciscus Eastern Pacific: Gulf of California to Peru, New World
Haemulopsis nitidus Eastern Pacific: Gulf of California to Peru. New World
Inermia vittata Western Atlantic from Bermuda, Florida to Bahamas, Belize. and ~ New World
northern South America. Also Caribbean, including Antilles
Orthopristis chalceus Eastern Pacific: Mexico to Panama, including the Galapagos New World
Islands.
Parapristipoma octolineatum West African coast including islands, from the Straits of Gilbraltar  Old World
to Angola; northward extending into the Western Mediterranean
and along the coasts of Portugal and Spain,
Parapristivoma trilineatum Indo-West Pacific: southern Japan, East China Sca and Taiwan, Old World
Plectorhinchus chaetodonoides indo-West Pacific from Fast Africa to Ryukyu Islands and wide Oid World
ranging throughout South Pacific castwards (o Rapa. in the area,
recorded only from Mauritius, Elsewhere, East Indies to the
Westem Pacific.
Plectorhinchus lessonii Zanzibar, Red Sea to Sri Lanka, Indonesia, Queensland, Polynesia  Old World
to Philipptnes, Taiwan Province of China, and southern Japan.
Plectorhinchus macrolepis West African coast, from Sencgal to Congo. Old World
Plectorhinchus schotaf Indo-West Pacific from Port 8t. Johns, Transkei, East Africa o Old World
northem Austrelia, the Philippines, and southern Japan. Red Sea
population differs slightly in coloration.
Plectorhinchus sordidus Found in the Red Sea, off Mozambique and the west coast of Old World
Madagascar and Mauritius.
Plectorhinchus vittatus Indo-West Pacific from East Africa to Indonesia, northem Old Worid
Australia, Thailand, Philippines, and Polynesia.
Pomadasys argenteus Found in Red Ses to southern Japan, including northern Australia ~ Old World



Table 1 (continued)

Species Distribution Old World/
New World
Pomadasys argyreus India, S$ri Lanka to Papua New Guines, excluding northem 0Old World

Australiz. In the area, found in Pakistan to Sri Lanka. Elsewhere,
castward extending to the Philippines.
Pomadasys branickii Eastem Pacific: Mexico to Peru. New World
Pomadasys kaakan Indo-West Pacific from Transkei to Red Sea, Persian Gulf, India, Old World
[ndonesia to China (including Taiwan Province), including
northern Australia from Exmouth Gulf to Moreton Bay. In the
area, found along the east coast of Africa (including Madagascar,
the Seychelles, Farrquhar and Comoro islands).
Pomadasys maculatus East coast of Africa, Madagascar, Red Sea, Gulf of Aden, Persian ~ Old World
Gulf, Pakistan, India, Sri Lanka to notthern half of Australia from
Shark Bay to Moreton Bay, New Guinea, Philippines to southern

Japan.
Xenichthys xanti Eastern Pacific: southern Guif of California to Peru. New World
Xenistius californiensis Eastern Pacific: Monterey Bay in California, USA to Peru; New World

commaon in southern California but rare north of Point.

any two of the three superfamilies. However, he found that the families Haemulidae and
Inermiidae (bonnetmouths) share a unique projection on the lateral side of the
metapterygoid and several other osteological features and certain muscle complexes,
placing them in a proposed monophyletic superfamily Haemuloidea. He described the
family Haemulidae as having an often upturned small to moderate mouth; well-developed
ethmo-maxillary and palato-maxillary ligaments; presence of cardiform teeth in jaws with
the outer row often enlarged; vertebrae 10 + 16 or 11 + 16; pleural ribs eight to nine;
absence of parapophyses on the first two vertebra but beginning on third or fourth; well-
developed teeth often bearing hornlike extensions on large upper and lower pharyngeals;
a well-developed supraoccipital crest on the neurocranium; frontals without crests; and
absence of median trough in the interorbital area. He contended that bonnetmouths are
haemulid derivatives due to the presence of haemuloid suspensorium, enlarged chin
pores, and procurrent spur, and assigned them familial status (Inermiidae). The major

difference between haemulids and inermiids is accounted for by the specialization in the



parapophyses, upper jaw structure, and in their lifestyle. Inermiids are midwater
planktivore while haemulids are mostly benthic carnivores.

Johnson (1980} further subdivided the haemulids into two subfamilies —
Haemulinae and Plectorhinchinae, based on a combination of several external and
anatomical characters. Haemulinae is comprised of Haemulon, Haemulopsis,
Orthopristis, Pomadasys, Anisotremus, Conodon, Isacia, Genyatremus, Boridia,
Brachydeuterus, Xenistius, Xenichthys, Xenocys and Parakuhlia. Plectorhinchus,
Diagramma and Parapristipoma are included in the subfamily Plectorhinchinae.
Plectorhinchinae have dorsal rays [X to XIV, 17 to 26; anal rays Il1, six to eight;
vertebrae 11 + 16; pleural ribs nine; epipleural ribs ten to 12; no epibranchial toothplate
on the third position; between four to six chin pores; origin of retractor dorsalis on the
second vertebrae; absence of parapophyses on the first two vertebrae; absence of fronto-
ethmoid trough on the neurocranium; and absence of specialization on the upper jaw.
Adult members of Plectorhinchinae often have thick fleshy lips, hence called rubberlips
or sweetlips. Haemulinae have dorsal rays X1 to XIV, 11 to 18; anal rays III, seven to
eight; vertebrae 10 + 16; pleural ribs eight; epipleural ribs seven to eleven; a third
epibranchial tooth plate; two enlarged chin pores behind symphysis or a median
longitudinal groove or pit, or both; large retractor dorsalis originating on second or
second and third vertebrae; the absence of parapophyses on the first two vertebrae;
absence of fronto-ethmoid trough on the neurocranium; and absence of specialization on
the upper jaw. The last three characters unite the two subfamilies and also distinguish

them from inermiids (Nelson, 2006; Johnson, 1980).



The etymology of the term “haemulid” was from the Greek word “haimaleos”
which means bloody or blood gums, referring to the red coloration of the interior mouth
(Brown, 1956). The family common name “grunt” was derived from the distinctive
stridulatory sound they produced by rubbing their pharyngeal or jaw teeth during feeding
or deliberately as a fright response or territorial display (Konchina, 1977). Their swim
bladder functions as a resonator amplifying the sounds produced by the pharyngeal teeth
(Johnson, 1980). Grunting sounds, in combination with “knocks” or “thuds” for some
haemulids becomes weak during competitive feeding and louder under duress (netted,
handled, or when an electrical stimulation is applied) (Fish and Mowbray, 1970). The
sounds produced are also species-specific which also aids in identification during
recordings (Iish and Mowbray, 1970). Other common names include sweetlips,
rubberlips, hotlips, velvetchins, roncador, pigfish, and burros (Allen and Robertson,
1994; McKay, 2001).

Haemulids are oblong, compressed perch-like fishes averaging to 70 cm in total
length (McKay, 2001). Earliest members reported for this family have been dated back
to the Eocene epoch of the Tertiary period and hypothesized to exhibit the primitive
branchial skeleton among the perciforms (Johnson, 1980; Wainwright, 1989). In most
cases, all members possess a typical convex head profile, two anterior pores, and a
median groove on chin, except for the genus Genyatremus, which do not possess a
median groove (Lindeman and Toxey, 2003). Other characteristic features of the grunts
include a single dorsal fin with fin rays XI to X1V, 11 to 19; a moderate to long pectoral
fin and below its base, a pelvic fin with a single spine and five soft rays; anal rays IlI, six

to 13; small to moderate ctenoid scales, extending onto the head but not on the front of



snout, lips, and chin. Grunts have a highly variable coloration, ranging from uniformly
colored, striped, banded, blotched, and spotted (Roux et al., 1981). Color patterns are
distinctive of adult grunts, while early juveniles of Anisotremus, Orthopristis, and
Haemulon ranging from two to five centimeters, exhibit similar dark dorsolateral and
midlateral stripes and a caudal spot (Lindeman, 1986). The shape, development of lips,
and coloration can be used to discriminate juveniles from adult grunts. McKay (2001)
and Courtenay (1961) characterized early juvenile stages of Haemulon based on the
length of the upper eye stripe in combination with other characters. Although differences
in adults can be distinguished by pigmentation, Haemulon can easily be distinguished
from other haemulid genera by the presence of a serrate opercle, lack of vomerine teeth,
association of last dorsal spine with the dorsal rays, and possession of scaly dorsal and
anal fins (Hong, 1977). Misidentification of Plectorhinchus species is a problem due to
diverse coloration in different developmental stages. However, McKay (1984) classified
members of the genus Plectorhinchus based on a combination of juvenile and adult
coloration, dorsal fin counts, and gill raker counts (McKay, 1984). He described
Plectorhinchus species as having 11 to 14 spines in the dorsal fin and with fewer lateral
line scales. The status of the genus Parakuhlia is confused because they are variously
placed in the Kuhliidae, or in the Haemulidae either as a separate genus or synonymous
to Haemulon (Johnson, 1980; Nelson, 1994, 2006). Roux et al. {(1981) suggested further
analysis is needed on several species of West African Parapristipoma and Pomadasys to
¢stablish more clearly their taxonomic status. Moreover, the taxonomic status of the
genus Hapalogenys within the haemulids remains problematic. Springer and Raasch

(1995) established the family name Hapalogeniidae for Hapalogenys, a genus of



uncertain relationships (Iwatsuki et al., 2000; Lindeman and Toxey, 2003). McKay
(2001} described the similarity of Hapalogenys to two species of Dinopercidae, but
which lacks intrinsic muscles on the posterior end of the swimbladder. Richardson
(1844) described Hapalogenys as having the following characteristics: a single notched
dorsal fin; papillae on the fleshy lower lip; 10 pores on the chin; a procumbent spinelike
process (exposed tip of first pterygiophore) at origin of dorsal fin, and seven
branchiostegals, and also classified Hapalogenys under haemulids. Iwatsuki et al. (2000)
and Iwatsuki and Russell (2006) described a total of seven nominal species of
Hapalogenys, now accepted as valid species names, under the family Haemulidae.
Iwatsuki and Nakabo (2005) further described diagnostic characters supporting
Hapalogenys position within the haemulids, but acknowledged that further evaluation on
the genera and species identity of Haemulidae must be conducted. Further, re-description
of certain haemulids has resulted in generic re-assignments, such as in the case of
Orthopristis brevipinnis, which is now placed in the genus Microlepidotus (Cooke,
1992).

Haemulids occur worldwide in tropical and warm temperate seas. fHaemulon and
Anisotremus are inhabitants of coral reefs or hard-bottom areas and are nocturnal feeders
on sand and grass flats (Helfman et al., 1982). Members of Genyatremus, Pomadasys,
and Conodon are mud-bottom dwellers, often in turbid brackish water. Orthopristis are
found on both soft-bottom and hard-bottom habitats. Most grunts are euryhaline fishes,
and may enter rivers but seldom enter freshwater (McKay, 2001). Juveniles inhabit more
shallow water compared to an adult depth range down to about 115 m. Juveniles may

develop a habitat shift during growth and become ecologically and spatially separated for



a significant period of time (Helfman et al., 1982; Williams et al., 2004a; Moriniére et al.,
2003).

Juvenile grunts aggregate in multispecies schools swarming over rocky reefs
during the day as a co-evolved predator-defense response. This response can be
exacerbated by conditions such as increased water turbidity due to siltation, presence of
dense particulate matter suspension, or presence of human observers (Mcl.ean and
Herrnkind, 1971). Although the schooling behavior diminishes as grunts become older,
nocturnal migrations of schooling grunts occur over long distances when they leave the
reef to feed at night on sandy bottoms and seagrass beds (McFarland and Wahl, 1996;
Ogden and Ehrlich, 1977; Nagelkerken and van der Velde, 2004). Most haemulids are
carnivorous, feeding opportunistically on crustaceans, polychaete worms, clams, and
echinoids, while smaller species primarily feed on plankton (Konchina, 1977; Ogden and
Ehrlich, 1977; Williams et al., 2004a). Stomach content and stable isotope analysis
revealed that haemulids undergo dietary changes during ontogeny feeding on increasingly
larger prey with increasing trophic level (Moriniére et al., 2003). Postrecruitment
mortality of grunts was positively correlated with density of predators, including larger
conspecifics (Tupper and Juanes, 1999). Grunts are considered gonochoristic, with males
and females occurring in all size classes, and display no differences in coloration between
sexes (Williams et al., 2004a). The description of unusual male urogenital apparatus of
grunts suggests that sexual dimorphisms are probably associated with reproduction
(Rasotto and Sadovy, 1995). Purcell et al. (2006) hypothesized that Haemulon species
spawns throughout the year on a bi-monthly basis. Since haemulids are nonguarders and

produce pelagic eggs, the production of mucin, a complex protein usually associated with



teleost reproduction, may only indicate a pheromonal role {Rasotto and Sadovy, 1995).
Recorded duration of pelagic existence for haemulids is about two weeks, as indicated by
the limited period between fertilization and settlement (McFarland et al., 1985). The lack
of documented spawning events, however, may suggest that reproduction occurs at dusk
(Lindeman and Toxey, 2003; McFarland et al., 1985). Haemulids employ the
carangiform mode of swimming and exhibit normal activity level. Haemulids are
important reef fish ecologically and economically. They play a significant role in the
ecosystem as a nutrient (phosphorus and nitrogen) resource, while also stimulating
biological activity in the reef benthic community (Meyer and Schultz, 1985; Ogden and
Ehrlich, 1977). They can be used as health indicators of the reef to assess the conditions
brought about by anthropogenic effects such as overfishing, dynamite fishing, cyanide
fishing, aquarium collection, pollution, and curio collection (Hodgson, 1999; Tupper and
Juanes, 1999).

Grunts are an important component in commercial fisheries. The recorded global
capture production by continent averaged 74,533 tons from 1950 to 2004 (FAOQ, 2006).
Grunts are caught by hook and line, fish traps, bottom trawls, gillnets, and beach seines,
and are marketed fresh, filleted, or salted (Lindeman and Toxey, 2003; McKay, 2001;
Roux, 1981). Several grunt species are good recreational gamefish, and others are

suitable for aquarium display.

Recombination Activation Gene-1 (RAG1)
Molecular data can help resolve taxonomic uncertainties and answer phylogenetic

questions when morphological data is limited. This has proven to be effective in
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constructing phylogenies consistent with demographic and speciation models done on
Anisotremus (Bernardi and Lape, 2005) and in identifying population structure and
spatial genetic patterns of Haemulon species (Williams et al., 2004a; 2004b; Durin-
Gonzalez et al., 1990). The nuclear RAG] marker has many unique properties including:
rarity of indels; minimal saturation of transition changes at third positions of codons;
little or no GC and codon biases; and highly stationary base composition that are suitable
for reconstructing phylogenies of different vertebrate taxa (Groth, 1999). Reduced level
of homoplasies in phylogenetic studies can be accounted for by the slow evolution of
RAG! gene, in combination with other properties mentioned above (Groth, 1999).
RAGT1 is a single copy gene, hence ¢liminates questions regarding gene duplication and
messy allelic variations, RAG1 and RAG2 were presumably acquired by vertebrates
through lateral gene transfer from a viral genome when the first vertebrates evolved 450
million years ago (Feng et al., 2005). Both genes evolved adjacent to one another and
mediate V(D)J recombination, suggesting their role in generation of antibodies and T-cell
receptors (Feng et al., 2005). Studies show that vertebrates use the RAG1 gene only as
part of the machinery that creates somatic gene variability for the immune system.
Therefore, this would also suggest that the RAG1 gene is not subject to much selective
pressures that can produce homoplasy, or lead to adaptive divergence (Feng et al., 2005).
However, Holcroft (2004) acknowledged that given the special properties of the RAGI
gene, careful considerations should be made regarding those species that show apparent
departure from base stationarity, level of codon bias, and site saturation, which can lead

to false classification of taxa under study.
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Nuclear genes, such as RAG], are recognized for their capacity in detecting
historical patterns of population structure and reconstructing deep-level phylogenies of
vertebrates (Williams et al., 2002; Groth and Barrowclough, 1999; Holcroft, 2004,
Springer et al., 2001). However, it has not been used for inferring intrafamilial
phylogenies except in one successful case in combination with other genes (Riiber et al.,
2004). Mahon (unpublished PhD thesis) was successful in using RAG1 to infer
intrafamilial relationships in another percoid family, Sparidae. This prompted the present
study to use RAGI to infer an intrafamilial phylogeny in Haemulidae, which is putatively
closely related to Sparidae.

In this study, the nuclear gene RAG1, mitochondrial gene COIl, and RAG1-COl
combined sequence data were used to: (1) infer the phylogenetic relationship of the
haemulids; (2) test the monophyly of the family Haemulidae and the proposed
superfamily Haemuloidea; (3) examine if the putative haemulid genera defined by
morphological characters are valid; and (4) to test if the RAGI gene is useful in inferring

phylogeny of genera within a percoid family.
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MATERIALS AND METHODS

Methodology followed the standard molecular techniques from extraction
(DNeasy® Tissue Handbook 03/2004) to sequencing PCR reactions (QIAquick® Spin

Handbook 07/2002).

Chemicals
The chemicals listed in Table 2 were used for DNA extraction, electrophoresis,

DNA amplification, clean-up, and sequencing reactions.

Table 2
Chemicals used and product information
Chemical Product information

Agarose GPG/LE (American Bioanalytical)

Boric acid
Disodium Ethylenediamine Tetraacetate

Ecol301 (Styl) (Buffer Y'/Tanpo™ with BSA)

Ethyl alcohol USP

Hi-Di™ Formamide (Genetic Analysis Grade}

{Cycle sequencing mix, pGEM Control
Template, 21 M3 Control Primer)
Isoamyl alcohol

PCR and SequencingPrimers

Phenol chloroform

Proteinase K

Qiagen DNeasy® Tissue Kit

QlAquick Gel Extraction Kit (250)

Sodium Dodecyl Sulphate (SDS)

Sodium Acetate

TaKaRa ExTag™ (10X PCR Buffer, INTP
Mixture for PCR)

Trizma® base, minimum 99.9% titration

Utltra pure; CAS 9012-36-6, AB00972-00500; American Bioanabytical, 15
Erie Drive, Natick, MA 01760 (www.americanbio.com)

A74-3; Fisher Scientific, Fair Lawn, New Jersey

$311-3; Fisher Scientific, Fair Lawn, New Jersey

MBI Fermentas, #ERO411 (www.fermentas.com)

150 proof and 200 proof%; DSP-KY-417; Aaper Alcohol and Chemical
Co., Shelbyville, Kentucky

Applied Biosystems, 850 Lincoln Centre Drive, Foster City, California
94404 (www.appliedbiosystems.com)

Sigma Chemical Co., St. Louis, Missouri

IDT, Inc., 710 Commercial Park, Coralville, 1A 52241 {(www.idtdna com)
Sigma Chemical Co., St. Louis, Missouri

Sigma Chemical Co., St. Louis, Missourt

Qiagen Inc., 27220 Tumberry Lane, Suite 200, Valencia, California 91355
(www.qiagen.com)

Qiagen Inc., 27220 Tumberry Lane, Suite 200, Valencia, California 91355
(www.giagen.com)

Fisher Scientific, Fair Lawn, New Jersey

Sipma Chemical Co., St. Louis, Missouri

Takara Bio Inc. Code No. RRO01A; Takara Mirus Bio

510 Charmany Drive Madison, Wisconsin 53719 (www.takara-bio.co.jp}
TE503-500g, Sigma-Aldrich Chemical Co., St. Louis, MO {(www.sigma-
aldrich.com)

Equipment

A thermal cycler (TC-312; Techne Incorporated, 3 Terri Lane, Suite 10

Burlington, NJ 08016, USA) was used for amplification and sequencing programs.
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Electrophoresis made use of Wide Mini-Sub Gel GT and Power PAC 300 (BioRad,
Hercules, CA). Visualization of agarose gels were performed using UV light
(Spectroline® Model TR-302 transilluminator, 302nm UV) following electrophoresis.
Sequencing products were sequenced using ABI 3100 capillary sequencer {(Applied
Biosystems). Other equipment included: Dry bath incubator (Fisher Scientific), Fisher
Stirrer (Fisher Scientific), and Eppendorf Centrifuge 5415 C (Brinkman Instruments Inc.,

Rexdale, Ontario).

Specimen Samples

A total of 35 species of Haemulidae were used in this study (Table 3). These
tissues were collected fresh from fish markets, trawl-caught, or speared. Muscle tissue or
gill clippings of the fish were dissected and stored in a microcentrifuge tube filled with
95% ethanol or 40 to 70% ethanol, whichever was available during field collection or
allowed for air shipping. Tubes were sealed with parafilm and were labeled accordingly
by locality, date, and catalogue or field number, and logged in field notebooks. The
ethanol was replaced new 95% ethanol solution when the tissues were received at the

laboratory. Tissues were stored at -20°C until processed in the laboratory.

DNA Extraction

Genomic DNA was extracted from approximately 25 mg tissue using the
DNeasy® Kit (Qiagen) protocol and phenol-chloroform techniques. Phenol-chloroform
DNA extraction was adapted from Hillis et al. (1996). Using sterilization technique, 25

mg of tissue, cut into smaller pieces, was taken from each sample specimen and placed in
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Table 3

List of species and the accession number of haemulid specimens
Species Accession Number Locality
Anisotremus dovii QDU-305, 9659 Panama
Anisotremus interruplus ODU-294, 9691 Panama
Anisotremus pacifici ODU-315,9618;, ODU-317 Panama

Anisotremus virginicus
Brachydewterus auritus
Conodon serrifer
Diagramma pictum

Genyatremus Iuteus
Haemulon qurolineatum

ODU-653; (577/F12)

CODU-641A

ODU-591, 9628

ODU-267, RP-2026; ODU-280, PG30, 10/05/99
KECarpenter

GDU-679, |

0ODU-290, NMFS030, ODU-299, NMFS028,
ODU-300, NMFS027; ODU-301, NMFS026

Belize; sequence from A. Mahon
Angola; Sequence from A. Mahon
Panama

Phitippines

KECarpenter
Sequence from Dr. G. Orti

Haemulon flaviguttatum 0ODU-297, 9694 KECarpenter
Haemulon plumierii ODU-647, ODU-649; (594/101,102) Sequence from Dr. G. Orti
Haemulon sciurus ODU-282, NMFS018; ODU-283, NMFS017. KECarpenter

0ODU-285;, ODU-286;, ODU-287
Haemulon scudderii 0ODU-307, 9663 Panama
Haemulon steindachneri ODLI-308, 9667, ODU-309, 9671 Panama
Haemulopsis axillaries ODU-312, 9633 Panama
Haemulopsis elongatus ODU-298, 9695 Panama
Haemulopsis leuciscus ODU-318, 9612; ODU-319, 9611 Panama
Haemulopsis nitidus 0ODU-320, 9602 Panama
Inermia vitiata T-329 Sequence from A. Mahon
Orthopristis chalceus ODU-306, 9660; ODU-314,9619 Panama
Parapristipoma octolineatum 0ODU-274,2A10 Angola
Parapristipoma trilineatum KECarpenter KECarpenter
Plectorhinchus chaetodonoides  ODU-275, 153 Manila
Plectorhinchus lessonil ODU-276, 127, BUS-27. 240 Philippines
Plectorhinchus macrolepis GG-045 Togo
Plectorhinchus sordidus ODU-279, PG19, 10/03/99 KECarpenter Kuwait
Plectorhinchus vittatus ODU-292, RPO1-006 Philippines
Pomadasys argenleus ODU-335, T-291 BUSO03 Philippines
Pomadasys argyreus ODU-268, 07/27/02 KECarpenter KECarpenter
Pomadasys branickii ODLU-304, 9655 Panama
Pomadasys kaakan ODU-269, 07/27/01 KECarpenter; ODU-278, Kuwait

PG8, 10/03/99 KECarpenter
Pomadasys maculatus QDU-810, RPO1-055 (ODU-239) Philippines
Plectorhinchus shotaf’ ODU-95, T-304 BUSO3 Philippines
Xenichthys xanti ODU-264, 09/06/00, ODU-265, 09/06/00, OD1)- KECarpenier

281, 05/06/00
Xenistius californiensis ODU-678; 810 02-1 KECarpenter

2 0.5 mL microcentrifuge tube. The following were then added to the tube and incubated

for a minimum of two hours at 58°C or left overnight at 37°C to accomplish cell lyses:

100 ulL. of STE buffer (prepared from 0.1 M NaCl, 0.05 M Tris-HCI, and 0.001 M EDTA

disodium), 7.5 pL. SDS (20% w/v in water), and 7.5 uL proteinase K (10 mg/mL

proteinase K in STE buffer). After the tissue dissolves, 100 pL of PCI

(phenol:chloroform: isoamyl alcohol, 25:24:1) was added into the tube, vortexed, and left

at room temperature for five minutes. The tube was then centrifuged for five minutes at
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maximum speed (14,000 rpm). It is important to check the color of PCI and to make sure
it remains clear, otherwise a new PCI mix would need to be prepared. The aqueous phase
(top layer) was then pipetted carefully, placed in a new tube, and 100 ul. CI (chloroform:
isoamyl alcohol, 24:1) was added. The sample was vortexed and centrifuged for five
minutes at maximum speed. The top layer was carefully removed, placed in a new tube,
and 10 uL of 3 M sodium acetate (1/10™ of original volume) and 250 pL of 100% ethanol
(2.5 times of original volume) were added. This tube was placed in the freezer for a
minimum of two hours. The samples were centrifuged immediately for five minutes after
being removed from the freezer. The liquid was then removed by pipette, making sure
the pellet at the bottom is not disturbed. Ethanol (300 ul, 70%) was added to the sample
and was vortexed for five minutes. The liquid was removed and samples were placed in
a heat-block to dry for approximately one hour at 58°C. Thirty microliters of sterile
distilled water was then added to the tube, vortexed, and stored in -20°C until DNA
extract was used in the laboratory. DNA extraction following purification of total DNA
from animal tissues (E)Neasy® Tissue Handbook 03/2004) also required approximately 25
mg tissue sample with addition of 180 pL Buffer ATL and 20 pL proteinase K. The tube
was vortexed and incubated at 55°C until completely lysed. It was necessary to vortex
the tube occasionally to allow the sample to disperse. The tube was then vortexed
(approximately 15 seconds) and 200 pL. Buffer AL was added before incubating again for
10 minutes at 70°C. After incubation, 200 uL of 95% ethanol was added to the sample
and mixed. The samples were then transferred to DNeasy® Mini spin column (provided
in Qiagen Kit) and centrifuged for one minute. Several steps of centrifugation were

carried out by adding 500 pL Buffer AW1 for one minute at maximum speed and 500 uL
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Buffer AW2 for three minutes at maximum speed to ensure that no residual ethanol was
carried over in the eluate. The spin column was then transferred to a new 1.5 mL
microcentrifuge tube and the sample was eluted with 200 uL. Buffer AE. Sample was
incubated at room temperature for one minute and centrifuged for another minute to get
the final DNA yield. Successful DNA extractions both from Qiagen DNA extraction
protocol and phenol-chloroform techniques were checked using (agarose) gel

electrophoresis.

Gel Electrophoresis

Gel electrophoresis was used to check if DNA extraction was carried out
successfully and if the desired band during PCR was amplified. It was also necessary to
purify the PCR product using this technique followed by gel extraction protocol to
eliminate problems with primer dimers during PCR. A 5X Tris-borate EDTA (TBE)
buffer was prepared as a stock solution to further make 0.5X TBE buffer for use in gel
electrophoresis. The stock (10X TBE) buffer was made by mixing 54 g Trizma® base,
27.5 g boric acid, and 4.65 g sodium EDTA, and adding deionized distilled waterto 1 L
using a stirrer magnet. The electrophoresis 0.5X TBE buffer was made by measuring 100
mL of 5X TBE buffer and mixing with 200 mL (natural) water. Agarose gels were
prepared by measuring 1 g of agarose and adding 100 mL of 0.5X TBE. The agarose
solution was microwaved for 1.5 minutes and 10 pL ethidium bromide was added to the
agarose solution before pouring into a gel chamber to cool. The solidified gel was then
placed on the electrophoresis chamber, making sure the chamber had enough 0.5X TBE

buffer (marked on chamber). A tracking dye was added to each sample (2 pL dye: 8 pL.
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sample) before loading the samples on the gel. Ladders were placed at the beginning and
at the end of the wells for reference. The ladder was prepared using Eco130I digest of
Lambda DNA (www.fermentas.com). Electrophoresis was carried out using PowerPAC
300 (Bio-RAD) running 115 volts of current for 30 minutes. The gel was observed under
a UV light using Spectroline® Model TR-302 transilluminator (302nm UV) following
electrophoresis. Gel photos were taken using the same transilluminator covered with a
photo imaging with ethidium bromide filtering film (Kodak Scientific Imaging Systems

EDAS 120 Camera, 1D software (KDS1D) v.3.0.0).

DNA Amplification

Two sets of PCR were employed to successfully amplify approximately 1386
base pairs of RAGI1 gene from DNA extracts. The nuclear RAGI1 gene of the haemulids
was PCR-amplified using Primers 2533F (5°’- TGAGCTGCAGTCAGTACCATAAGAT
GT -3’) and 4078R (5’- TGAGCCTCCATGAACTTCTGAAGRTAYTT -3"). The PCR
primers used were separately prepared by adding 90 uL sterile distilled water to 10 uL. of
each primer to make 10 pM PCR primer. PCR reagents for a 25 pL PCR product
included: 14.375 uL sterile distilied water, 2.5 pL 10X Ex Taq™ Buffer, 2 uL dNTPs, 1
nL of each PCR primer, 0.125 uL Takara Ex Taq™ DNA polymerase (Takara Bio Inc.),
and 4 pL. of DNA extract. The amplification condition was at 95°C for one minute initial
denaturation; 15 cycles of 95°C for one minute, 53°C for 45 seconds, and 72°C for 1.5
minutes; 15 more cycles of 95°C for 45 seconds, 51°C for 45 seconds, and 72°C for 1.5
minutes; followed by a seven minute extension at 72°C and incubation at 10°C. PCR

products were immediately run on a gel electrophoresis to further prevent problems
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caused by primer dimers remaining after amplification. PCR products were run on an
agarose gel and purified by gel extraction following QIAquick gel extraction protocol
from Qiagen. To ensure that enough amount of amplified gene of DNA material can be
used for sequencing reactions, the standard protocol of running 25 pL of PCR reaction
was carried out first before running another 100 pL PCR reaction (re-PCR). The
following cocktail for a 100 pL re-PCR included: 71.5 uL sterile distilled water, 10 pL
10X Ex Taq™ Buffer, 8 uL. dNTPs, 4 uL of each primer, 0.5 ul. Ex Taq™ DNA
polymerase, and 2 pL of the purified PCR product. The same PCR program was used to
run this reaction. Re-PCR products were then run on gel and purified using gel extraction

following Qiagen protocol.

PCR Purification

To eliminate problems with primer dimers during DNA amplification of RAGI
gene, PCR products were run on a gel electrophoresis and recovery of PCR products
from agarose gels was carried out following QIAquick gel extraction kit protocol from
Qiagen. After electrophoresis, the desired bands of about 1386 base pairs (marked by
RAGTI gene) from PCR products were excised from the gel with a clean sharp blade and
each band was placed in a 1.5 mL. microcentrifuge tube separately. Samples were
weighed and Buffer QG was added to each tube in 3:1 (Buffer QG: weight of excised gel)
volume. Samples were incubated at 50°C for 10 minutes or until gels have completely
dissolved. To bind the DNA, each sample was transferred to a QlAquick spin column
and was centrifuged for one minute at maximum speed. Centrifugation (maximum

speed) steps were carried out by adding 0.5 mL Buffer QG (for one minute, to remove
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traces of agarose), 0.75 mL Buffer PE (one minute), and additional one-minute
centrifugations to remove residual ethanol. Each spin column was then transferred to a
clean 1.5 mL microcentrifuge tube and eluted with 30 L sterile distilled water. Samples
were incubated at room temperature for one minute and were centrifuged again for one
minute. Purified samples were stored in approximately -20°C until used in the

laboratory.

Sequencing

The sequencing reaction, for both forward and reverse sequences, was prepared
by using 5.4 pL sterile distilled water, 2 uL of 5X BigDye® v3.1 sequencing buffer
(included in BigDye® v3.1 Terminator Cycle Sequencing Kit), 2 LL of sequencing primer
(either forward or reverse primer), 8 uL. of purified re-PCR product, and 2.6 pL BigDye®
Terminator (Applied Biosystems). The sequencing reaction was carried with the
following program: 25 cycles of 96°C for 30 seconds, 50°C for 15 seconds, and 60°C for
four minutes. Unincorporated dyes were removed from sequencing reactions following
ethanol and sodium acetate precipitation. The protocol included addition of 50 uL. 100%
ethanol, 2 uL of EDTA, and 2 pL of 3 M sodium acetate to each tube; 20 minute
incubation followed by 20 minute centrifugation (maximum speed). The liquid was
removed and 70 pL ethanol was added to each tube. Samples were left at room
temperature for five minutes and were centrifuged for another five minutes. The liquid
was removed with a pipette and incubated at 90°C for one minute. Dried pellets were
stored 1n the freezer at approximately -20°C until used or re-suspended directly with 15

uL Hi-Di formamide (Applied Biosystems), and incubated at 95°C. The samples were



20

immediately placed on ice after incubation and sequenced using ABI 3100 capillary
sequencer (Applied Biosystems) following standard operating methods. Standard
precautions such as sterilization techniques and use of positive and negative controls

were followed.

Data Analyses

The forward and reverse sequences for each species were run in BLAST (Basic
Local Alignment Search Tool) to confirm that sequences matched the RAG1 gene
(Altschul et al., 1990). BLAST was also used to determine overlap of the forward and
reverse sequences and generate 1386 base pairs of RAG]1 gene sequence. Reverse
complements of sequences were obtained using BCM Search Launcher {Smith et al.,
1996). Fasta files for RAG1 sequences were generated using BioEdit (Hall, 2001).
Multiple alignments of sequences were performed using ClustalX (Thompson et al.,
1997). Fine-tuning of the aligned sequences was done by comparing the fasta files with
peaks from the chromatogram sequence data. Multiple alignment parameters for
Clustal X were performed using default settings (Hall, 2004). Samples of haemulid
tissues were submitted to the Barcode of Life Project to obtain the COI sequence data,
which was used to corroborate the RAG1 dataset. The aligned COI sequences (585 base
pairs) were analyzed both independently and combined with the RAG1 sequences.

Data saturation, Maximum Parsimony (MP), and Maximum Likelihood (ML)
analyses were performed using PAUP* version 4.0b10 (Swofford, 2002; Hall, 2004).
Data saturation is a measurement of the expected number of changes or substitutions

depending on the overall genetic distance. Data saturation was performed to examine if
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the gene used was evolving too quickly for the phylogenetic level examined (Orrell,
2000). Saturation analysis included only the ingroup and was performed for total, first,
second, and third codon positions for RAG1, COI, and RAG1-COI combined analyses.
To estimate the phylogeny of haemulids, MP was run to search for the best tree with the
shortest number of steps, or fewest series of mutations. MrModeltest2.0 (Nylander,
2004) was used to determine the best-fit model for use in ML analysis, which searches
for the topology that maximizes the likelihood of observing the data given a model of
evolution. Bootstrap analysis was conducted for both MP and ML. The analyses
included sequences of an inermiid (/nermia vittata) considered in the same superfamily
as the Haemulidae, and two sparid fishes, Diplopodus bermudensis and Pagrus pagrus
that are proposed potential outgroups (Johnson, 1980). RAG1 sequences for the two
sparids, A. virginicus, B. auritus, P. macrolepis, and 1. vittata were supplied by Andrew
Mahon (unpublished PhD thesis) while sequences for H. gurolineatum and H. plumierii
were obtained from the existing RAG1 mega dataset (University of Nebraska-Lincoln,
c/o Dr. Guillermo Orti). Resulting topology for MP and ML analyses were viewed using

Treeview (Page, 1996).
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RESULTS

The RAG1 gene has a total of 1386 characters (Appendix 1), of which 903 are
constant, 199 are variable but parsimony uninformative, and 284 are parsimony
informative. The COI gene has a total of 585 characters (Appendix 2), of which 372 are
constant, 12 are variable but parsimony uninformative, and 201 are parsimony
informative. The combined RAG1-COI genes (Appendix 3) exhibited 1308 constant
characters, 208 parsimony uninformative, and 455 parsimony informative characters.

Plots of total number of substitutions as a function of sequence divergence
(Tamura and Nei, 1993) of pooled transitions and transversions for RAG1, COI, and
RAGI-COI gene sequence data are given in Figs. 1 to 6 (plots for first and second codon
positions are not shown). Plots of pooled transitions and transversions for RAG1 and
combined RAG1 and COI gene sequence data show a positive relationship and appear to
increase linearly with sequence divergence. Plots for COI, however, follow a scattered
nonlinear relationship, with a large number of substitutions occurring both at low and
high genetic distance for third codon position. Therefore, in Figs. 3 and 4, the third
codon position data is saturated for both transitions and transversions for COI gene
sequence data.

The general, time reversible plus proportion invariant with gamma distribution
(GTR+I+G) model of evolution was found to be the best substitution model for each of
the RAGI, COl, and RAG1 and CO1 combined data sets using MrModeltest v2.2
(Nylander, 2004). The estimated nucleotide frequencies for RAGI data were:

A=0.26100, C=0.24590, G=0.27480, T=0.21830; for COI A=0.25790, C=0.33100,
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G=0.13680, T=0.27430; and for RAG1-COI A=0.25280, C=0.27350, G=0.24000,
T=0.23370. The proportion of invariable sites was estimated to be 0.33 for RAG1, 0.63
for COI, and 0.46 for RAG1-COIl. The shape of gamma parameter was estimated to be
0.76 for RAG1, 1.03 for COI, and 0.40 for RAG1-COI dataset. The model of nucleotide
evolution was incorporated in PAUP* using the ML optimality criterion. The resulting
topology for MP and ML analyses were tested using 100 bootstrap replicates.

For the RAG1 dataset, both MP and ML cladograms show high node support for a
monophyletic Haemuloidea (Figs. 7 and 8). However, in MP, fnermia resulted as an
outgroup in relation to haemulids, while ML recovered Inermia as an ingroup within the
haemulids. Both topologies produced are well supported, therefore, no conclusive
evidence was found to elucidate the relationship of the inermiid with the haemulids.
Also, no COIl sequence was available for Inermia to corroborate this result. RAG1, COIL,
and RAG1-COI sequence data all recovered a well-supported monophyletic Haemulidae
for all MP and ML analyses conducted (Figs. 7 to 12). Since MP and ML cladograms
produced similar components of clades in the case of RAG]1 dataset, COI dataset, and
RAGI1-COI dataset, only the ML cladograms will be used to highlight subclades
produced from RAG1, COI, and RAG1-COI dataset.

RAGI recovered two well-supported clades separating the two subfamilies
Haemulinae (Clade A) and Plectorhinchinae (Clade B) (Fig. 8). The Plectorhinchinae
clade consists of Parapristipoma octolineatum, P. trilineatum, Diagramma pictum,
Plectorhinchus chaetodonoides, P. vittatus, P. macrolepis, and P. schotaf. The

Haemulinae clade produced six distinct well-supported subclades (Fig. 8). Clade 1 is
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represent transitions at all positions, while the non-shaded circles represent transitions at
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Fig. 2. Total number of substitutions plotted as a function of percent sequence
divergence of pooled transversions for RAG1 sequence data. The shaded diamonds
represent transversions at all positions, while the non-shaded circles represent
transversions at third codon position.
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Fig. 7. Maximum Parsimony cladogram with nodes collapsed with less than 50%
bootstrap support and bootstrap values of 50 and above indicated at the respective nodes
for RAG1 sequence data.
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Fig. 8. Maximum Likelihood cladogram with nodes collapsed with less than 50%

bootstrap support and bootstrap values of 50 and above indicated at the respective nodes

for RAGI sequence data.
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Fig. 9. Maximum Parsimony cladogram with nodes collapsed with less than 50%
bootstrap support and bootstrap values of 50 and above indicated at the respective nodes
for COI sequence data.
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Diploclis bermudensis
Pagrus pagrus
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Fig. 10. Maximum Likelihood cladogram with nodes collapsed with less than 50%
bootstrap support and bootstrap values of 50 and above indicated at the respective nodes

for COI sequence data.
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Fig. 11. Maximum Parsimony cladogram with nodes collapsed with less than 50%
bootstrap support and bootstrap values of 50 and above indicated at the respective nodes
for RAG1-COI sequence data.
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for RAG1-COI sequence data.
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Fig. 13. Proposed radiation of the members of Haemulidae using Maximum Likelithood
analysis for RAG1 sequence data. The basal clade is composed of Old World species.
The intermediate clade is composed of both Old World and New World species. The
more derived clade is composed of New World species.
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composed of all the Haemulon species (H. aurolineatum, H. scudderii, H. flaviguttatum,
and Genyatremus luteus. Orthopristis chalceus, Brachydeuterus auritus, and P. branickii
resulted in separate branches within the major Haemulinae clade.

RAGI1 recovered two well-supported clades separating the two subfamilies
Haemulinae (Clade A) and Plectorhinchinae (Clade B) (Fig. 8). The Plectohinchinae
clade consists of Parapristipoma octolineatum, P. trilineatum, Diagramma pictum,
Plectorhinchus chaetodonoides. P. vittatus, P. macrolepis, and P. schotaf. The
Haemulinae clade produced six distinct well-supported subclades (Fig. 8). Clade 1 is
composed of all the Haemulon species (H. aurolineatum, H. scudderii. H. flaviguttatum,
H. steindachneri, H. plumierii, and H. sciurus) and is monophyletic with the inclusion of
Xenistius californiensis. Clade 2 is a well-supported group composed of Anisotremus
virginicus and A. interruptus. Clade 3 is composed of Haemulopsis elongatus and H.
leuciscus. Clade 4 is composed of H. axillaris and H. nitidus and clumped together with
Conodon serrifer and Xenichthys xanti. Clade 5 is composed of Pomadasys maculatus,
P. argyreus, P. argenteus, and P. kaakan. Clade 6 is composed of 4. dovii, A. pacifici,
and Genyatremus luteus. Orthopristis chalceus, Brachydeuterus auritus, and P. branickii
resulted in separate branches within the major Haemulinae clade.

Only five clades are recovered for COI cladograms (Fig. 10). One of the clades
(Clade 1, Figure 10) is composed of members of the subfamily Plectorhinchinae, which
are Plectorhinchus chaetodonoides, P. lessonii, P. vittatus, and Diagramma pictum.
Clade 2 is composed of Xenistius californiensis, Haemulon flaviguttatum, H. scudderii,
H. steindachneri, H. aurolineatum, H. plumierii, and H. sciurus. Clade 3 is composed of

Anisotremus interruptus and A. virginicus. Clade 4 is composed of Haemulopsis
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elongatus and H, leuciscus. Clade 5 is composed of Haemulopsis axillaris and H.
nitidus. The RAG1-COI cladogram (Fig. 12) recovered the subfamilies Haemulinae and
Plectorhinchinae, and produced five subclades. Clade 1 is composed of all Haemulon
species and X. californiensis. Clade 2 is composed of A. inferruptus and A. virginicus.
Clade 3 is composed of H. elongatus and H. leuciscus. Clade 4 is composed of H.
axillaris and H. nitidus. Clade 5 is composed of P. maculatus, P. argyreus, and P.
kaakan.

A discrepancy between RAG1, COI, and RAG1-COI result is the placement of
Plectorhinchus lessonii and P. sordidus in RAG1 cladograms. RAG] placed P. lessonii
and P. sordidus outside the clade Plectorhinchinae, while corroborated analyses using
COI and RAG1-COI positioned P. lessonii close to Plectorhinchinae and outside
Haemulinae. No COI sequence was available for P. sordidus.

Molecular data using RAG1, COI, and RAG1-COI combined genes consistently
generated groupings that contradict the monophyly of three haemulid genera:
Anisotremus, Haemulopsis, and Pomadasys. For the genus 4nisotremus, two well-
supported clades are produced and are both monophyletic with the inclusion of another
genus: one clade includes A. virginicus, A. interruptus, and Orthopristis chalceus; the
other clade includes 4. dovii, A. pacifici, and Genyatremus luteus. Two clades are also
recovered for the genus Haemulopsis, one clade is composed of H. elongatus and H.
leuciscus, while the other clade is composed of H. axillaris, H. nitidus, Conodon serrifer,
and Xenichthys xanti. Two clades are also produced for the genus Pomadasys: one group
is composed of Pomadasys kaakan, P. argyreus, P. maculatus, and P. argenteus and a

separate branch for P. branickii.
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The fully resolved cladogram produced from ML (Fig. 13) recovered groups that
are consistent with Old World and New World distributions. The members of the
subfamily Plectorhinchinae are primarily Old World species (Clade A, Figs. 8 and 13).
Members of the subfamily Haemulinae (Clade B) are composed of both Old World and
New World species (Figs. 8 and 13). The ML together (Fig. 13) with these Old World
and New World designations may be indicative of radiation of the haemulids: basal Old
World group (composed of members of the subfamily Plectorhinchinae); a derived New
World group (all Haemulon species, all Anisotremus species, Xenistius californiensis, G.
luteus, O. chalceus, Conodon serrifer, Xenichthys xanti, Haemulopsis axillaris, and H.
nmitidus); and an intermediate Old World-New World group, which is composed of both
0Old World and New World haemulids (all Pomadasys species, Brachydeuterus auritus,

Haemulopsis elongatus, and H. leuciscus).
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DISCUSSION

Comparison of the number of substitutions with genetic distance at all and each
codon position suggested that there is no saturation that has occurred for RAGI and
combined RAG1 and COI dataset. Mutational saturation occurs if there is a deviation
from a linear relationship between the number of nucleotide substitutions and the
measure of sequence divergence or if data points for substitutions show a leveling off of
change as sequence divergence increases (Holcroft, 2004). Figs. 3 and 4 indicate that
saturation of third codon substitutions has occurred. Transitional substitutions at third
codon position, however, can still be phylogenetically informative even when saturation
is indicated (Killersjo etal., 1999; Folmer et al., 1994). COI gene is a mitochondrial gene
that evolves very rapidly and contains the most variable sites particularly in third codon
positions, which makes it very useful in population genetic studies. Therefore site
saturation, especially at third codon positions, is expected for COI dataset at the
phylogenetic level being examined in this study. The independent analysis using the COI
gene, however, is a suspect using this dataset.

The MP and ML analyses produced mostly similarly distinct clades (Figs. 7 to
12). One exception was Inermia vittata that resulted as a haemulid outgroup in MP
analysis and as an ingroup in ML analysis for RAG1 dataset. One possible reason for
this might be that variation in the RAG1 gene is insufficient to clearly resolve this
phylogenetic relationship. Both topologies are well supported by bootstrap values and,

therefore, the phylogenetic relationship of inermiids with the haemulids is inconclusive
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with this dataset. There was no available COI sequence data for /nermia that could
potentially resolve its position in relation to haemulids.

The two subfamilies Plectorhinchinae and Haemulinae were recovered with high
bootstrap support (Figs. 7, 8, 11, and 12) corroborating the previously proposed
classification based on morphological data (Johnson, 1980). Although independent
analyses using RAGI gene and COI genes produced a separate clade for members of
Plectorhinchinae. only the RAG1 gene recovered both a Plectorhinchinae clade and a
Haemulinae clade (Figs. 7 and 8). However, one of the inconsistencies in this study was
the placement of Plectorhinchus lessonii and P. sordidus, which were placed outside the
Plectorhinchinae clade in the RAG] dataset (Figs. 7 and 8). P. sordidus was placed in a
clade composed of members of Haemulopsis, Conodon, and Xenichthys, while P. lessonii
was clumped together with members of the genus Haemulon. Three potential
explanations can account for this anomaly: (1) misidentification of the samples or
specimens used, (2) both species may not belong in the genus Plectorhinchus, or (3) the
RAG]! gene may not have enough variation and that a limited number of mutations made
these species look genetically more similar to members outside their true clade. In the
latter case, an artifactual phylogenetic grouping could be the result of random convergent
or parallel changes in the RAG1 gene. A comparison of RAG1 versus COI results
indicates that inherent invariability in the RAG1 gene is the probable cause of
misplacement of P. lessonii and P. sordidus, rather than misidentification or incorrect
taxonomic assignment. As a nuclear gene, RAG1 evolves more slowly than the COI
mitochondrial gene. The analysis using the COl gene (amplified from the same source of

fish tissue) and combined analysis using RAG1 and COI genes, placed P. lessonii with
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other members of the genus Plectorhinchus. The added variablility of the mitochondrial
gene apparently was better capable of resolving this intrageneric phylogenetic
relationship. This refutes the possibility of misidentification or incorrect taxonomy for P.
lessonii. However, no COI sequence was available for P. sordidus to further test the
position of this species within the haemulids. Placement of this species needs further
evaluation.

One interesting result is a well-supported clade comprised of all Haemulon
species in all the analyses conducted in this study (Figs. 7 to 12), and includes Xenistius
californiensis most consistently as sister to Haemulon. Morphological examinations and
inclusion of both species of Xenistius in a molecular analysis may further elucidate this
relationship.

Molecular data using RAG1, COIL and RAG-COI combined genes consistently
generated clades that question the monophyly of three haemulid genera: Anisotremus,
Haemulopsis, and Pomadasys (Figs. 7 to 12). Two well-supported clades are produced
for the genus Anisotremus: one clade includes A. virginicus and A. interruptus (and
Orthopristis chalceus in MP cladogram in Fig. 7); the other clade includes A. dovii, A.
pacifici, and Genyatremus Iuteus. The members of the genus Anisotremus has been
described based only on various superficial characters. Some obvious morphological
characters appear to corroborate the clades in the molecular analyses. For example, the
suborbital distance (the distance between the eye and the mouth) of A. dovii, A. pacifici,
and G. luteus is significantly shorter than the suborbital distance of 4. virginicus, A.
interruptus, and O. chalceus. Other morphological characters include the general body

and fin configurations that are different between the two clades and similar within clades.
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A. virginicus, A. interruptus, and O. chalceus display a deeper body configuration, with
depths typically 30 to 40% of their body length, and are more elongated compared to
members of the other clade, which are more ovate than oblong. In addition, 4. virginicus,
A. interruptus, and O. chalceus possess dorsal rays XII, 14 to 17; anal rays III, 8 to 11. A.
dovii and A. pacifici both have dorsal rays [X, 13 to 16; anal rays Iil, 9 to 10, while G.
luteus, has dorsal rays XIII, 12; anai rays III, 11. A complete morphological examination
is beyond the scope of this thesis. However, the molecular evidence and superficial
morphological evidence indicates that further comprehensive examination of the
osteological and other morphelogical characters of the members of these genera may
result in a revision of generic assignments within the Haemulidae.

The molecular evidence in this study indicates two strong sister group
relationships within the genus Haemulopsis, whose four members are all represented in
this study. A clade with H. axillaris and H. nitidus and a separate clade with A.
elongatus and H. leuciscus are consistently recovered with strong nodal support from
bootstrap values (Figs. 7 to 12). However, there 1s no support for a clade that includes all
four species of Haemulopsis and further molecular and morphological information are
needed to test the monophyly of this genus.

Results of MP and ML analyses using RAG1 question the monophyly of the
genus Pomadasys. These analyses recovered a separate clade for P. branickii and
another clade consisting of P. maculatus, P. argenteus, P. kaakan, and P. argyreus (Figs.
7 and 8). Superficial morphological differences are evident between P. branickii and the
larger clade such as the size and length of the anal spine. In addition, P. branickii possess

dorsal rays XIII, 11 to 12 while the other Pomadasys species have dorsal rays XI1, 13 to
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14. A more comprehensive examination of members of this genus using both molecular
and morphological characters may help further resolve the generic limits of Pomadasys.
There is also a potential biogeographic explanation for these differences that will be
discussed later.

The phylogenies inferred from MP and ML analyses of RAG1 gave unexpected
insights into the possible biogeographic radiation of haemulid clades of Old World (Indo-
Pacific and Eastern Atantic) and New World (both coasts of the Americas) species with
respect to tectonic movements. All members of the subfamily Plectorhinchinae are Old
World while the most derived members of Haemulinae are New World species (Fig. 13).
As stated previously, the presence of two Plectorhinchus species in the New World clade
is suspected to be an anomaly based on lack of variability in RAG1. An example of an
0ld World distribution within Plectorhinchinae is the well-supported clade composed of
Parapristipoma trilineatum and P. octolineatum. This is a distinct genus within
Plectorhinchinae and both species look very similar but are disjunctly distributed.
Parapristipoma trilineatum is distributed in the Indo-West Pacific from southern Japan,
East China Sea to Taiwan, while P. octolineatum occurs in the Eastern Atlantic region
ranging from Angola northward and extending into the Western Mediterranean and along
the coasts of Portugal and Spain. This genus possibly had a continuous Tethyian
distribution prior to the closing of the Tethys Sea when Africa and the Middle East united
with Eurasia near the Oligocene-Miocene boundary. Haemulids first evolved during the
Cenozoic at a time when the Tethys was circumtropical and later ceased to exist (Hobson,
2006). Haemulids are coastal species and presumably require a more-or-less continuous

coastline to become reproductively cohesive. These coastal fishes evolved in continuous
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distribution during the period of a continuous Tethys Sea. When the Tethys Sea closed
and the Atlantic Ocean widened, haemulids would have continued to evolve in allopatry.
The Plectorhinchinae (Plectorhinchus and Parapristipoma) have members both in the
Indo-Pacific and eastern Atlantic and presumably evolved prior to the closing of the
Tethys but after the Atlantic Ocean widened to an extent that prevented migration across
that ocean.

The derived species of Haemulinae are restricted to the New World and
presumably evolved after the closing of the Tethys Sea and the widening of Atlantic
Ocean (Fig. 13). All species belonging to this clade either occur in the Eastern Pacific or
Western Central Atlantic and presumably evolved prior to the relatively recent closing of
the Panamanian Isthmus (Bernardi and Lape, 2005). However, other haemulines,
including Haemulopsis elongatus, H. leuciscus, Brachydeuterus auritus, Pomadasys
kaakan, P. argyreus, P. maculatus, and P. argenteus are a paraphyletic group between
0Old World and New World groups and occur in both the Old and New Worlds. Both H.
elongatus and H. leuciscus occurs in the Eastern Pacific while B. auritus occurs in the
Eastern Atlantic (from Morocco to Angola). Moreover, members of the genus
Pomadasys occur in two clades that correspond to New World and Old World
distributions. Molecular data suggests a separate clade for P. branickii (New World) and
another clade consisting of P. maculatus, P. argenteus, P. kaakan, and P. argyreus (all
0Old World). As stated above, there are morphological characters that indicate that
Pomadasys needs revision with respect to its members. There are two other possibilities
for these two separate Pomadasys clades. One of them is the inability of RAGI gene to

resolve this relationship and may not have enough variation to resolve the position of P.
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branickii within the genus Pomadasys. The other possibility relates to the separation of
the Old World and New World tectonic plates and the widening of the Atlantic Ocean
that may have resulted in two separately evolving clades. Further sampling of
Pomadasys species around the Atlantic is required to test this hypothesis. Alternatively
the intermediate paraphyletic group composed of both Old World and New World species
could potentially have been evolving as the Atlantic Ocean widened and prior to the

closing of the Tethys Sea.
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CONCLUSION

The RAG]1 gene was found to be useful in inferring phylogeny at the intrafamilial
level within the Haemulidae. The RAG1 gene provided evidence for a monophyletic
Haemulidae and recovered well-supported clades for the subfamilies Plectorhinchinae
and Haemulinae. The placement of Inermia in relation to haemulids, however, remains
inconclusive using this dataset. Further molecular work and inclusion of another
inermiid species may further elucidate this relationship.

The phylogenies inferred from MP and ML analyses of RAG] gave unexpected
insights into the possible biogeographic radiation of haemulid clades of Old World (Indo-
Pacific and Eastern Atantic) and New World (both coasts of the Americas) species, which
can be accounted for by the closing of the Tethys Sea and the widening of the Atlantic
Ocean. In addition, this study also highlighted potential problems regarding the validity
of putative genera within the haemulids, including Anisotremus, Haemulopsis, and
Pomadasys. Molecular data using RAG1, COI, and combined RAG1 and COI genes
consistently generated clades that question the monophyly of three haemulid genera, and
indicate that further comprehensive examination of the osteological and other
morphological characters of the members of these genera may result in a revision of
generic assignments within the Haemulidae. Further molecular phylogenetic studies that
include species of Hapalogenys, Microlepidotus, Parakuhlia, Boridia, and Isacia may

further elucidate the phylogeny of members of Haemulidae.
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RAGI1 SEQUENCES OF HAEMULIDS, INCLUDING OUTGROUPS

Diagramma pictum
Plectorhinchus vittatus
Flectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidos
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacificsi
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessconii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma triiineatum
Haemulopsis elongatus
Raemulopsis leuciscus
Haemulopsis axilleris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti

Pomadasys branickii
Brachydeuterus auritus
Aniscotremus interruptus
Anisotremns virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisctremus dovili
Pomadasys maculatus
Pomadasys argenteus

APPENDIX 1

GCTTCTCCCTGGCTTTCACAAATT TGAGTGGCAGCCAGCTCTCAAGRATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCAAGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCAAGRATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCAAGRATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCAAGRATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCAAGRATG
GATTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCAAGRATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCATGAATG
ACTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GUTTCTCCCCGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGAATG
ACTTCCCCCCGGCTTTCGCGGGTTTGRATGGCCGCCAACTCTCACGRAAGG
ACTTCTCGCTGGCTTTCACABATTTGAGTGGCAGCCAGCTCTCATGAATG
GCTGACCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTATAAGARATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGRATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GUTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGRATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGECTTTCACAAATTTGRATGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAMATTTGAATGGCAGCCAGCTCTCATGAATS
GCTTCTCCCTGGCTTTCACAAATTTGAATGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCATGRATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATS
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGARATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCCGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCCCTCACNAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCCGGCTTTCACAAGTTTGAGTGGCAGCCAGCTCTCAGGAATG
GCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCAGCTCTCAAGAATG
GCTTCACCCTGGCTTTCACCGGTTTGAGTGGCAGCCTGCTCTCAAGRATG

TGTCGACATCTTGCAATGTTGGCATTATTAATGGACTCGCTGGATGGGCT
TGTCGACATCTTGCAAT GTTGGCATTATTARTGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTARTGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGATGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCT CTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGGCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGICGACATCTTGCAATGTTGGCATTAT TAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAAT GTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATSTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
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Pomadasys kaakan
Pomadasys argyreus
Haemulon plomierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatuom
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteous
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemuleon aurclineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatuos
Flectorhinchus chaetodonoides
Plectorhinchus macrelepis
Plectorhinchus schotaf
Parapristipema octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus

Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti

Pomadasys branickii
Brachydeuterus auritus
Anigotremus interruptus
Anisotremus virginicus
Orthopristis chalceus

TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAACGTTGGCATTAT TAATGGGC TCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGAT GGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACGTCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACGTCTTGCGACGTCGGCATTATTAATGGGCTCTCTGGATGGGET

TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGACGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGLGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGUGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGAGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGAGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATLACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGUGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGAGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCEGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGAATCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGLGCTTTCGCTA
TCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTA

TGATGTGGCGCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCGCTGGTGT CAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCGCTGETGT CAGCATTAARGGATCTGGAGGAGGACATCATGS
TGATGTGGCGCTGGTETCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCGCTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGT CAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATEG
TGATGTGGCACTGETGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCT GGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTARAGGATCTGGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCT GGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCAT TAAAGGATCTGGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACCTCLTGE
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Genyatremus luteus
Anisotremus pacifici
Anigotremus dowii
Pomadasys macnlatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemuleon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon gurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectoerhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemnlopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Aniscotremus interruptus
Anisotremus virginicus
Orthepristis chalceus
Genyatremus luteus
Anisctremus pacifici
Anisctremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

bDiagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchus
Plectorhinchus
Parapristipoma
Parapristipoma

vittatus
chaetodonoides
macrolepis
schotaf
octolineatum
trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidos

Conedon serrifer
Plectorhinchus sordidus
Xenichthys xanti

TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTARAGGATCT GGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTABAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTARAGGATCTGEAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTARAGGATCTGGAGGAGGACATCATGSE
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTARAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTARAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTARAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTARAGGATTTGGAGGAGGACATCATGG
TGATGTGGCACTGETGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGLCGCTGCTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG

AGGGGCTGAGGGAGATCGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGGGEAGATCGGGATGGAAGACAGTGCTTGTACCTCAGGCTTEC
AGGGGCTGAGGGAGATTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTAAGGGAGATCGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGGGAGATCAGGAT GGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGGGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGLTTC
AGGGGCTGAGGGAGAGT GGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGATTGAGAGAGAGT GGGATGGAAGACAGTGCTTGTACCTCAGGLCTTC
AGGGATTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAAAGAGAGT GGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAAAGAGAGT GGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTT GTACCTCAGGLTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGT GGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGAT TGAGAGAGAGCGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAARAAGAGTGGGATGGAAAACAGTGCATGTACCTCACGCTTC
AGGGACTGAGAGGGAGT GGGCTGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGCTGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGGGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
BRGGGACTGAGAGAGAGGGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGGGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGGGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGGGAGT GGGCTGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGCGAGGGAGT GGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGCCTGAGAGGGAGTGGGATGGAAGACAGT GCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGCACCGCACGCTTC
ACGGGCTGAGAGAGAATGGGATGGAAGACAGCGCTTGCACCTCAGGCTTC
ACGGGCTGAGAGAGAATGGGATGGAAGACAGCGCTTGCACCTCGGGCTTC

AGTGTCATGATCAAGGAATCCTGTGATGGCAT GGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCCTGTGATGGCATGGGTGATGTCAGCGAGRA
AGTGTCATGATCAAGGAATCCTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCGTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCGTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCCTGTGATGGCATGGGTGATGTCAGCGAGAR
AGTGTCATGATCARGGAATCCTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCGTGTGATGGCATGGGTGATGTCAGTGAGAA
AGTGTCATGATCAAGGAATCGTGTGATGGCATGGGTGATGTCAGTGAGAR
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGTGAGAA
AGTGTCATGATCAAGGAATCTTCTGATGGCATGGGCGATGTCAGTGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGRA
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Pomadasys branickii

Brachydeuterus

auritus

Anisotremus interruptus
Anisotremus virginicus
Qrthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri

FPlectorhinchus

lessonii

Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurciineatum
Xenistius californiensis

Inermia vittata

Diplodus bermudensis

Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plecteorhinchus
Plectorhinchus
Plectorhinchus
Parapristipoma
Parapristipoma

vittatus
chaetodoncides
macrolepis
schotat
occtolineatum
trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conoden serrifer

Plectorhinchus

sordidas

Xenichthys xanti
Pomadasys branickii

Brachydeuterus

auritus

Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisptremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierili
Haemulon sciurus
Haemulon steindachneri

Plectorhinchus

lessonii

Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis

Pagrus pagrus

Diagramma pilctum

Plectorhinchus
pPlectorhinchus
Plectorhinchus
Plectorhinchus
Parapristipoma
Parapristipoma

vittatus
chaetodonoides
macrolepis
schotaf
octolineatum
trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus

AGTGTCATGATCAMGGAATCTTGTGATGGCATGGGLGATGTCAGCGAGAA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGCGATGTCAGTGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTTATGATAARGGAATCTTGCGATGCGCATGGGTGACGTCAGCCAGAR
AGTGTCATGATCARGGARTCTTGTGATGGCATGCGTGATGTCAGCGAGAA
AGTGTCATGATCARAGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCARGGAGTCTTGTGACGGCATCGGTGATGTCAGCGAGRA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AATGTCATGATCARGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGACGGCATGGGCGATGTCAGCGAGRA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAR
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCARGGARTCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCARGGARTCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGAT GGCATGGGCGATGTCAGCGAGAR
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCCTGTGATGGCATGGGCEATGTCAGCGAGAR
AGAGTCATGATCAAGGAATCCTGTGACGGCATGGGCGATGTCAGCGAGAR
AGAGTCATGATCAAGGAGTCTTGCGACGGCATGGGCGATGTCAGCGAGAA

GCATGGCGGAGGACCAGCTGT TCCTGAGAAGGCTGTGCGTTTCTCTTTCA
GCATGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTGCGTTTCTCTTTCA
GCATGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTGCGTTTCTCTTTCA
GCACGGCGGAGGACCAGCTGTTCCTGAGARGGCTGTGCGTTTCTCTTTCA
GCACGGCGGAGGACCAGCTGTTCCTGAGARGGCCGTGCGTTTCTCTTTTA
GCATGGCGGAGGGCCAGCTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCATGGTGGAGGACCACTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCATGGTGGAGGACCAGT TGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGT TGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGT TGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCTTGATARGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGT TTCTCTTTCA
GCAAGGTGGAGGACCATTTGTTCCGGARAAGCCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCGGAGAAGGCTGTACGT TTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCGGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCRCGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGCTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGRAGGCTGTACGCTTCTCTTTCA
GCATGGTGGAGGACCAGTTGT TCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGATAAGGCTGTACGTTTCTCTTTCA
GCATGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCGGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGRAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGRAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGEACCAGCTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGCGGAGGACCAGCTGTTCCCGAGARGGCTGTACGCTTCTCTTTCA
GCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCEGTGCGCTTCTCTTTCA

CTGTTATGTCCGTCTCTGTCCTGGCAGATGAGGAGGAGGARGAGGTCACC
CTGTTATGTCCATCTCTGTCCTGGCAGATGAGGAGGAGGARGAGGTCACC
CTGTTATGTCCATCTCTGTCCTGGCAGATGAGGAGGAGGARGAGGTCACC
CTGTTATGTCCATCTCTGTCCTGGCAGATGCAGGAGGAGGARGAGEGTCACT
CTGTTATGTCCATCTCTGTCCTGGCAGATGAGGAGGAGGARGAGGTCACC
CTGTTATGTCTATCTCTGCCCTGGCAGACGAGGAGGAGGARGAGGTTACC
CTGTTATGTCTATCTCTGCCCTGGCAGACGAGGAGGAGCGAAGAGGTTACC
CTGTTATGTCTGTCTCTGTC TTGGCAGATGAGGAGGGGGARGAGGTTACG
CTGTTATGTCTGTCTCTGTC T TGGCAGATGAGCGAGGGGGAAGAGGTTACG
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Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotrenus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemuilon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

bDiagramma pictum
Plectorhinchus vittatus

Plectorhinchus chaetodonoides
Plectorhinchus macrolepis

EPlectorhinchus schotaf

Parapristipoma octolineatum
Parapristipomae trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus

FPlectorhinchus chaetodonoides
Plectorhinchus macrolepis

CTGTTATGTCTATCTCTGTTCTGGCAGACGAGGCGGAGGAGGAGGTTACG
CTGTTATGTCTATCTCTGTTCTGGCAGACGAGGCGGAGGAGGAGETTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGRAGGAGHARGAGETTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGRAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGCAGGARGARGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAAGAGGAAGAGGTTACG
CTGTCATGTCTGTCTCTGTCTTGGCAGACGAGGAGGAGGAAGAGGTTACG
CTATTATCTCTGTCTCTGTCCGGGCAAACAAGGAGGTGAARGAGGTAACT
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGAAGCAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGARGCAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACA
CTATTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGARGAGGTTACG
CTATTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACC
CTATTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGARAGAGGTTACC
CTATTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGUAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGARAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGAAGGRAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAAGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGGCGAGGAGGAGGAAGAGGTTACA
CCATTATGTCTGTTTCTGTCCTGGCAGACAGCGAGGAGACAGAGGTGACT
CCGTTATGTCTGTTTCTGTCCTGGCAGACGGCGAGGAGRABAGAGGTTACC

GTCTTCAGGGAGTCAARGCCAAARCTCAGAACTGTCCTGTAAGCCCCTTTS
ATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTS
ATCTTCAGGGAGTCAAAGCCAAACTCAGRACTGTCCTGTAAGCCCCTTTG
ATCTTCAGGCGAATCAAGGCCAAACTCAGAACTGTCCYGTAAGCCCCTTTG
ATCTTCAGGGAGTCGAGACCAAATTCAGAACTGTCCTGTAAGCCCCTTTG
ATCTTCACGGAGTCAAAGCCAARCTCAGAGCTGTCCTGTAAGCCCCTTTG
ATCTTCACGGAGTCAAAGCCAARCTCAGAGCTGTCCTGTAAGCCCCTTTG
ATCTTCACAGAGTCAAAGCCAARCTCAGARACTGTCCTGTAAGCCCLTCTG
ATCTTCACAGAGTCAAAGCCAARCTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGTCARAGCCAARCTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGTCARAGCCAAACTCAGARACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGTCARAGCCAARCTCAGRACTGTCCTGTAAGCCCCTCTG
ATCTTCACTGAGTCAAAGCCAARCTCAGARATGTCCTGCAAGCCCCTCTG
ATCTTCACTGAGTCARAGCCAARCTCAGAACTGTCCTGTARGCCCCTCTG
ATCTTCACGGAGTCGAAGCCAAMCTCAGAAATGTCCTGTAAGCCCCTGTG
ATCTTCACAGAGTCAMAGCCCAACTCAGAACTGTCCTGTARGCCCOTCTG
ATCTTCACGGAGTCAAAGCCAAACTCAGAACTGTCCTGTARGCCCCTICTG
ATATTCACGGAGTCARAGCCAARCTCAGARACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGACTCAMAGCCARACTCAGATATGTCCTGTARGCCCCTCIG
ATCTTCACGGAGTCARAGCCAAATTCAGAACTGTCCTGTARGCCCCTCTG
ATCTTCACAGAGTCAAAGCCARACTCAGAACTGTCCTGTARGCCCCTCTG
ATCTTCACGGAGTCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCLTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGAGCTGTCCTGTARGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCARACTCAGAACTGTCCTSTAAGCCCCTCTG
ATCTTCAGGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGGCARAGCCARACTCAGAGCTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCARACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCARAGCCARACTCAGAACTGTCCTGTRAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGARACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTITG
ATCTTCACGGAGTCAAAGCCAAATTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCARAGCCAAACTCAGRACTGTCCTGTAAGCCCCTCTS
ATCTTCAGGGAGCCAAAGCCARAACTCAGAACTGTCCTGTAAGCCCCTLTG
ATCTTCAGGGAGTCARAGCCAARCTCAGAACTGTCCTGTAAGCCCCTTTG
ATCTTTACGGAGCCAAAGCCGAGCTCTGAACTGTCCTGTGAGCCCCTTTG
ATCTTCACGGAGCCAAAGCCGAACTCAGAAATGTCCTGTAAGCCCCTGTG

CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCAGTCCTGT
CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCAGTCCTGT
CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCAGTCCTGT
CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCCGTCCTAT
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Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisctremus virginicus
Crthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisctremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessconii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

biagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conocdon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Aniscotremus interruptus
Apnisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Apisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulen steindachneri
Piectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

CCTGATGTTTGTGGATGAGTCAGACCATGAGRCACTCACGGCCGTCCTET
CCTGACGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTGT
CCTGACGTTTGTGGATGAGTCAGACCATGAGRCACTCACAGCCGTCCTET
TCTGATGTTCGTGGACGAGTCGGACCATGAARCACTCACAGCCGTCLTGT
TCTGATGTTCGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCLTGT
CCTGATGTTTGCGGACGAGTCAGACCATGAGACACTCACAGCCGTCCTET
CCTGATGTTTGTGGACGAGTCGGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTCGTGGACGAGT CGGACCATGAGACACTCACAGCCGTCLTGT
CCTGATGTTTGTGGACGAGT CGGACCATGAGRCACTCACAGCCGTCCTST
CCTGATGTTTGTGGACGAGTCGGACCATGARRCACTCACAGCCGTCLTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAGACACTCACAGCCGTCCTGET
CCTGATGTTTGTGGATGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGATGAGTCGGACCATGAARCACTCACAGCCGTCCTGET
CCTGATGTTTGTAGATGAGTCAGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGATGAGTCGGACCATGAARCACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAARCACTCACAGCCGTLCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTCATGTTTGTGGACGAATCAGACCATGAGACACTCACAGCCGTCCTGT
CCTCATGTTTGTAGACGAGTCAGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTAGACGAGTCAGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCAGACCACGAGACCCTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARACACTCACAGCCGTCCTET
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARACACTCACAGCTGTCCTGT
CCTGATGTTTGTGGATGAGTCGGACCATGAARCACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAARCACTCACAGCCGTCCTGET
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGATGAGTCGGACCACGAARCACTCACAGCCGTCCTGT
CCTGATGGTTGTGGAGGAGTCAGACCACCAGACGCTCACAGCCATGCTGG
CCTGATGTTCGTGGACGAGTCAGACCATGAGACGCTCACGGCCATCCTGT

CGCCTATAGTCGCAGAGCGCGACGCAATGAANGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCGACGCAATGAAAGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCAACGCARTGAARGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCAACGCAATGAAAGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCAATGCCATGAAAGAGAGCAGGCTCATCCTA
CGCCTATAGTTCAAGAGCGCAACGCAATGAARGAGAGCAGGCTCATCCTA
CGCCTATAGTTCAAGAGCGCAACGCAATGAAMGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGARACGCAATGCAARTGAAGGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGAACGCAATGCARTGAAGGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGAACGCAATGCCATGAAGGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGARACGCAATGCCATGARGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGRACGCAATGCCATGAAAGAGAGCAGGCTCATCCTG
CGCCTATAGTTGCAGAACGCAATGCCATGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAATGCCATGAAGGARAGCAGGCTCATCCTA
CGCCTATAGTTGCAGRACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAACGCAACGCAATGARGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAANACGCAGTGCASTGAAGSAGAGCACACTCCTCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAGAGCCGGUTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAAAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATCGAAGGAGAGCAGGCTCATCCTA
CGCCTATCGTTGCAGRACGCARCGCGATGAAGGAGAGCAGGCTCATCCTA
CGCCTATTGTTGCAGAACGCAACGCAATGARGGARAGCAGGCTCATCCTA
CGCCTATCGTTGCAGAACGCAACGCAATGAAGGARAGCAGGCTCATCCTA
CGCCTATCGTTGCAGAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGECAGAGCGCGACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAGCGCGACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAACGCGACGCAATGARGGAGAGUAGGCTCATCCTA
CGCCCATAGTTGCAGRACGCGACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAGCGCAACGCARTGARGGARAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCARTGAAGGAGAGCCGGCTCATCCTA
CGCCCATAGTTGCAGRACGCAACGCAATGARGGAGAGCAGGCTCATCCTA
CGCCCATAGTCGCAGAACGCAACGCAATGARAGAGAGCAGGCTCATCCTA
CGCCCGTAGTTGCAGARGCGCARCGCAATGARGGAGAGCAGGCTCATCCTG
GGCCTGTAGTAGCAGAGCGTATAGCAATGARAGAGAGCAGGCTGATCCTA
GGCCTGTAGTTGCAGAGCGCARGGCAATGARAGAGAGCAGGCTGATCCTA
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Diagramma pictum
Plectorhinchus vittatus
Plecterhinchus chaetodoncides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma cctolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Hazemulopsis leuciscus
Hzemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pemadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatom
Haemulon aurolineastum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotafl
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum

TCCATCGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGEG
TCCATCGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
TCCATTGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
TCCATTGGCGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGLACGGE
TCCATCGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATTGGCGEACTACCTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGE
TCCATCGGCGGACTACCTCGCTCCTTCCGCTTTCACTTCAGGGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGUTTTCACTTCAGAGGCACGGE
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTCCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTCCACTTCAGAGGCACAGE
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTCCACTTCAGAGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTCCACTTCAGAGGCACGGE
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACCGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
CCCATCGGTGGACTACGTCGCTCCTTCCGUTTTCACTTCAGAGGTACGGE
TCAATCGGTGGACTGAATCGCTCTTTCCGCTTTCACTTCAGAGGCACAGG
TCCATTGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGGATTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCCGAGGCACGGG
TCCATCGGCGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCALGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGEG
TCCATCGGTGGACTACGTCGCTCCTTCCGUTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGE
TCCATCGGTGGACTACCTCGUTCOTTCCGUTT TCACT TCAGAGGCACALG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCTATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATTGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACAGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATGGGTGGACTACGTCGUTCCTTCCGCTTTCACTTCAGAGGCACGGE
TCTATCGGCGGGCTTGCTCGCTCCTTCCGGTTCCACTTCGCAGTCGTGAG
TCCATCGGTGGACTCGCTCGCTCCTTCCGCTTTCACTTCAGAGGCACCGE

ATACGACGAGAAGATGGTGCGCGAGATGGAAGGGCTCGAGGCCTCGGGGET
ATACGACGAGAAGATGGTGCGUGAARTGGAAGEGCTCGAGGCCTCGEEET
ATACGACGAGAAGATGGTGCGCGAGATGLAAGGGCTCGAGGCCTCGGEET
ATACGACGAGAAGATGGTGCGCGAGATGGAAGGGCTAGAGGCCTCGGGET
ATACGACGAGAAGATGGTGCGCGAGATGGAAGGGC TCGAGGCCTCGGEET
ATACGACGAGAAGATGGTGCGTGAGATGGAGGGGCTCGAGGCCTCGEGET
ATACGACGAGAAGATGGTGCGTGAGATGGAGGGGCTCGAGGCCTCGGGGT
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGECTTGAGGCCTCGLGET
ATACGATGAGAAGATGGTGCGAGAGATEGAGGGGCTTGAGGCCTCGEEET
ATACGATGAGAAGATGGTGCGAGARATGGAGGGGCTCGAGGCCTCGGGLT
ATACGATGAGAAGATGGTGCGAGARATGGAGGGGCTTGAGGCTTCGAGCT
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCLTCGGGET
ATATGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCGGEET
ATATGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCGGGGT
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCGGEET
ATATGATGAAAMAGAT GGTGCGAGARATGGAGGGGCTTGAGGCCTCGGGET
ATATGATGAGAAGAT GGTGCGAGAGATGGAGGGGCTTGAGGCTTCAGGST
ATATGATGAGAAGATGGTGCGAGAGATGGAGGEGCTTGAGGCTTCATGET
ATATGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCTTCGGGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCAGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCAGGGT
ATACGATGAGAAGATGGTGUGAGAGATGGAGGGCT TTGAGGCCTCAGGGT
ATACGATGAGAAGAT GGTGCGAGAGATGGAGGGGCTCGAGGCCTCGGGET
ATACGATGAGAAGATGGTGUCGAGATATGGAGGGGCTCGAGGCCTCEGGET
ATACGATGAGAAGATGGTGCGAGACATGGAGGGGCTCGAAGCCTCGGGGT
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAGGCCTCGGEET
ATACGATGAGAAGATGGTGUGAGAGAT GGAGHGGGCTCGAAGLCTCGEEET
ATACGATGARAAGATGGTGCGAGAGATGGAGGGGCTTGAAGCCTCGGGET
ATACGATGAGAAGATGGETGCGAGAGATGGAGGGGCTTGAAGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAAGCCTCGGEET
ATACGATGAGAAGATGGTGCCAGAGATGGAGGEGCTCGAAGCCTCGGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAAGCCTCGGEET
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Haemulon aurolineatum
Xenistius californiensis

Inermia vittata

Diplodus bermudensis

Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchus
Plectorhinchus

vittatus
chaetodoncides
macrolepis
schotaf

Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemuleopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemuplon flaviguttatum
Haemulon aurcolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchus
Plectorhinchus
Parapristipoma
Parapristipoma

vittatus
chaetodoneides
macrolepis
schotal
cctelineatum
trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii

ATACGATGAGAAGATGGTGCGAGAGATGGAGGGECTCGAAGCCTCGGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAGGCLTCGGEET
ATACGATGAGAAGATGGTGCGCGAGGTAGAGGGGCTCGAGGCCTCGGGET
AGGCGATGAGAGAATGATACGTGAGATGGCGGECCCTCGTGGCGTCAGGET
ATACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTCGAGGCCTCGGEET

CCACCTACATCTGCACTCTGTGTGACTCCAGCCGGGCAGAGGCCTCCGAA
CCACCTACATCTGCACTCTGTGTGACTCCAGCCGCGCAGAGGCCTCCGAA
CCACCTACATCTGCACTCTGTGTGACTCCAGCCGCGCAGAGGCCTCCGAA
CCACCTACATCTGCACTCTATGTGACTCCAGCCGTGCAGAGGCCTCTGAG
CCACCTACATCTGCACTCTGTGTGACTCCAGCCGCGCAGAGGCCTCCGAG
CTTCCTATGTCTGCACCCTGTGTGACTCCAGCCGGGCAGAGGCCTCTCAA
CCACCTACGTCTGCACCCTGTGTGACTCCAGCCGGGCAGAGGCCTCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCGTCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCGTCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCACAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACCCTGTGTGACTCCACCCGGGCAGATGCATCTCAR
CCACCTATGTCTGCACTCCTTGTGACTCCACCCGGGCAGATGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGGAGACTUTCAAR
CCACCTATGTCTGCACTCTGTGTGACTCCACGCGGGCAGAGGCATCTCAA
CCACCTATGTTTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGUGCAGAGGCATITCAA
CGACCTATGTCTGCACTCTGTGTGACTCCACCCGGECAGAGGCAGCTGAA
CGACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGTTTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTGAA
CCACCTATGTTTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTGAA
CCACCTATGTTTGCACTCTGTGTGACTCCACCAGGGCAGAGGCATCTGRAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTGAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACTCGGGCAGAGGCATCTCAA
CCACCTATGETCTGCACTCTGAGTGACTCCACCCGGECAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGATTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAG
CCACCTATGTCTGCACTCTGTGTGACTCCACTCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCCTCTCAA
CCACCTATGCTTGCATTCTATGCGACTCCAGTCGAGCGGACTCGTUTCAR
CCACCTACGTCTGCACTCTCTGCGACTCCAGTCGGGCGGAGGCGTCTCAA

AACATGGTGCTCCACTCTGTCACACGCAGCCATGARGAGRACCTGGACCC
AACATGGTGCTCCACTCTGTCACACGCAGCCATGAAGRGAACCTGGACCG
ARCATGGTGTTCCACTCTGTTACACGCAGCCATGAAGAGAACCTGGACCG
AACATGGTGCTCCACTCTGTCACGCGCAGCCATGARGAGAACCTGGACEG
AACATGGTGCTCCACTCTGTCACGCGAAGCCATGAAGAGAACCTGGACCG
AACATGGTGCTCCACTCCGTCACACGCTGTCATGARAGAGAACCTGGACCG
AACATGGTGCTCCACTCCGTCACGCGCTGTCATGAAGAGARCCTGGACCG
AACATGGTGCTACACTCCATCACACGCAGCCATGAAGAGAATCTGGACCE
AACATGGTGCTACACTCCATCACACGCAGCCATGAAGAGARTCTGGACCG
AACATGGTGCTTCACTCTGTCACACGTAGCCACGAAGAGARCCTGGACCG
AACATGGTGCTTCACTCTGTCACACGTAGCCACGAAGAGARACTGARACTG
AACATGGTGCTGCACTCAGTCACACGCAGCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCTGTCACACGCAGCCACGAAGAGARCCTGGACLG
AACATGGTGCTGCACTCT GTCACACGCACCCACGAAGAGARCCTGGACLG
AACATGGTGCTGCACTCTGTCACACGCARCCACGAAGAGARCCTGGACCG
AACATGGTGCTGCACTCTGTCACACGCARACACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCTGTCCCACGUACCCACGGAGAGARCCTGGACLG
AACATGGTGCTGCACTCTGTCACACGCAGCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCTGTCACACGTAACCACGAGGAGARCCTGGACTG
AACATGGTGCTCCACTCTGTCACACGCAGCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCT GTCACACGCAGCCACGAAGAGARCCTGGACLG
AACATGETGCTGCATTCTGTCACACGCAGCCACGARGAGAACGTGGACCG
AACATGGTGCTGCACTCCATCTCACGCAGCCAGGAAGAGGACCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGAAGAGARCCTGGACCG
AACATGGTGCTGCACTCTATCACACGCAGCCACGAGGAGAARCCTHGGACCG
AACATGGTGCTGCACTCCATCACACGCARCCATGARGAGAACCTGGACCG
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Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
FPlectorhinchus chaetocdonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipema octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchns
Plectorhinchus
Parapristipoma
Parapristipoma

vittatus
chaetodonoides
macrolepis
schotaf
octolineatum
trilineatum

Haemulopsis elongatus
Haemulopsis leucliscus
Haemulopsis axillaris
Haemulopsis nitidus

Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii

AMNCATGGTGCTGCACTCCATCACACGCAACCACGAGGAGAACCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGARAGAGRACCTGGACCS
ARCATGGTGCTGCACTCCATCACACGCAGCCACGARGAGAACCTGGACCE
ARCATGGTGCTGCACTCTATCACACGCAACCACGAAGAGAACCTGGALCG
ARCATGGTGCTGCACTCCATCACACGCAGCCACGAAGAGAACCTGGACCS
AACATGGTGCTGCACTCTGTCACACGCAACCACGAAGAGRAACCTGGALCG
AACATGGTGCTGCACTCTATCACACGCGGCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGTCATGAAGAGAACCTAGACCG
ARCATGGTCCTCCACTCCGTCACCCGCAATCAGGACGAGAACAGGGATCSG
AARCATGGTGCTGCACTCCGTCACCCGCAATCACGACGAGAACCTGGAACG

TTACGAARTATGGAGAACCAACCCTTTTTCTGAGTCTGCAGATGAGCTGC
TTACGRAATATGGAGAACCARCCCTTTTTCTGAGTCTGTAGATGAGCTGC
TTACGAAARTATGGAGGACCAACCCTETTTCTGAGTCTGTAGATGAGC TG
TTACGAARTATGGAGAACCARCCCCTTTTCTGAGTCTGTAGATGAGC TG
TTATGARATATGGAGAACCAARCCUTTTTECTGAGTCTGTAGATGAGCTGC
TTACGARATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGC
TTACGRAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGAGGAGCTTA
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGAGGAGCTTA
TTATGARATATGGAGRACCAACCCCTTTTCTGAGTCTGTGGAGGAGCTGC
TTATARAATATGGAGAACCAACCCCTTITCTGAGTCTGTGGAGGAGCTGC
TTATGAARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGE
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCCTTTICTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGE
TTATGAAATATGGAGAACCAACCCCT T TECTGAGTCTGTAGAGGAGCTGE
TTATGARATATGGAGAACCAACCCCTTTTCTGAATCTGTAGAGGAGCTAC
TTATGAARATATGGAGARACCARCCCCTTTTCTGARTCTGTAGAGGAGCTAC
TTATGAAATATGGAGAACCARCCCOTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCCTTTTCTGARTCTGCAGAGGAGCTAC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGAGGAGCTAC
TTATGAARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCATCCCCTTTTTTGAGTTTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGARATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGARATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCCGTAGAGGAGCTAC
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTAC
TTATGARATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTAC
TTATGARATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGGTAC
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGACGAGCTAC
TTACGARATATGGAGRACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTGC
TTACGAARRTCTGGAGCCCCCACCCTTTTTCCGAGTCTGTAGATGAGCTGC
TTACGAAATCTGGAGGACCARCCCCTTTTCTGAGTCCGCAGATGAGCTGC

GAGACAGAGTCAAAGGGGTCTTTGACARGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCAARGGGGTCTCTACCAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCARAGGGGTCTCTGACAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCRAAGGTGTCTCTGCCARGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCARAGGGGTCTCTGCCAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCARAGGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGGGTCTCTGCCARGCCCTTCATGGAGALCCATCLC
GAGACAGAGTCARAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCAARACCCTFCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCCGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCTFGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
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Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulen scudderii
Haemulecn flaviguttatum
Haemulcn aurclineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchus
Plectorhinchus
Parapristipoma
Parapristipona

vittatus
chaetodonoides
macrolepis
schotarf
octolineatum
trilineatum

Haemulopsis elongatus
Haemulopsis lenciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer

Plectorhinchus

sordidus

Xenichthys xanti
Pomadasys branickii

Brachydeuterus

auritus

Anisotremus interruptus

GAGACAGAGTCAAAGGAGTCTCTGCCAAGCCCTTCTTGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAARGGAGTCTCTGCCAAACCCT TCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTTTCTGCCARACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAAAGGAGTTTCTGCCAAACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAAARGGAGTTTCTGCCARACCCTTCATGGAGACTCATCCE
GAGACAGAGTCAAAGGAGTTTCTGCCARACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTTTCTGCCARACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAARGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GGGACAGAGTCAAAGGGATTTCTGCCRRACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTGTCGAACAAGCCCTTCATGGAGACCCATCAC
GAGACAGAGTCRAAGGGGTCTCGGCCAAGCCCTTCATCGAGACCCATCCC

ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGGAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGGAATGCCACTGAGT TCTACAA
ACACTGGATGCCTTGCACTGTGACATAGGCAARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTGCACTGTGACATAGGCAATGCCACTGAGT TCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATCGGCAATGCCACTGAGTTCTATAR
TCGCTGGATGCATTACACTGTGACATCGGCAATGCCACTGAGTTCTATAA
ACGCTGGATGCATTACACTGTGACATTGGCAATGCCACCGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACRA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTGCACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGSAAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTAGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCTACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTGCACTGTGACATAGGCAATGCCACTGAGT TCTACAR
ACGCTGGATGCACTACATTGTGACATAGGCARTGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACARA
ACGCTGGATGCATTRCACTGTGACATAGGCARTGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACARA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
BCGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCACTACACTGTGACATAGGCAATGCCACTGAGTITCTACAA
ACGCTGGACGCGECTGCACTGTGACATCGGCAACGCCACCGAGTTCTACAA
ACGCTGGACGCGCTGCACTGCGACATCGGCARCGCCACCGAGTTCTACAA

AATCTTCCAGGATGAGATCGGGGAGGTGCACCAAAGAGTCAACCCTAGCC
AATCTTCCAGGATGAGATCGGGGAGETGCACCARAAAGTCAACCCTAGCC
AATCTTCCAGGATGAGATCGGGGAGGTGCACCARMAAGTCAACCLTAGCC
AATCTTCCAGGATGAGATTGGGGAGGTGTACCARAAAGTGAACCCTAGCC
AATCTTCCAGGATGAGATTGGGGAGGTGTACCARARAGTGAACCCTAGCC
AATTTTCCAGGATGAGATCGGGGAGGTGTACCAARRAGTCAACCCTAGCC
AATCTTCCAGGATGAGATCGGGGAGGTGTACCAAARAGTCAACCLTAGEC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAARAACCCAACCCAAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAMRACCCAACCLCARGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAAAAMAACAACCCAAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARAAARMCAACCCAAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAARAACCCAACCCGAGCT
AATCTTCCAGGATGAGATCGGAGAAGTGTACCAARAACCCAACCCARGEC
AATCTTCCAGGATGAGATCGGAGAAGTGTACCAARARACCCAACCCGAGLC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAARAACCCAACCCGAGLT
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAGAAACCCAACCCGAGEC
AATCTTCCAGGATGAGATCGGTGAAGTGTACCARAAACCCAACCCGAGLT
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Anisctremus virginicus
Qrthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchos chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisctremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisctremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Fagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma cctolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus

conodon serrifer

APMTCTTCCAGGATGAGATCGGGGAAGTGTACCARGAACCCAACCCGAGCT
BATCTTCCAGGATGAGATCGGGGAAGTETACCAAAMACCCAACCCGAGCT
AATPTTCCAGGATGAGATCGGGGAATTGTACCARAAGCCCAAUCCGAGCE
AATTTTCCAGGATGAGATCGGGGAAT TGTACCARAALCCCARCCCGEAGCC
AATTTTCCAGGATGAGATCGGGGAATTGTACCARARACCCAACCCAGGCE
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARARACCCAACCCGAGTC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARAAACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCE
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCE
AATCTTCCARGACGAGATCGGGGAAGTGTACCAAAAACCCAACCCGAGCT
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCT
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCT
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGLE
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGLCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAARACCCAACCCGAGCC
AATCTTCCAGGACGAGATCGGGGAGETGTACCAARAAACCCAACCCCAGCC
AATCTTCCAGGACGAGATCGGGGAGGTGTTCCAGAGGCCCAACCCCAGCC
AATCTTCCAGGACGAGATCGGGGAGGTGTTCCAGAGGGCCAACCCCAGCC

GGGAGGAACGGCGCAGCTGEAGGGUAGUCCTAGAT AAACAGCTGAGGAAG
GGGAGGAARCGGCGCAGCTGGAGGGCAGCCCTAGATAMACAGCTGAGGAAG
GGGAGGARCGGCGCAGCTGGAGGGCGGCCCTAGATARACAGCTGAGGAAG
GGGAGGAACGGCGCAGCTGEAGGGCAGUCCTAGATAAACAGCTGAGGRAG
GAGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAMCAGCTGAGGARG
GGGAGGAACGGCGCAGCTGEAGGGCAGUCCTAGATAARCAGCTGAGGAAG
GGGAGGAMCGGCGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGUCCTAGATAAACAGCTGAGGAAG
GAGAGCARCGRCGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGRAG
GTGAGCAACGACGCAGCTGGAGGGCAGCCCTEGATAAACAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGGCCTAGATARACAGUTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGRAG
GAGAGCARCGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCARCGRCGCAGCTGGAGGGCAGCCCTAGATAARACAGCTGAGGRAG
GAGAGCARCGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTCGATAAACAGCTAAGGARG
GAGAGCAARAGACGCAGCTGGAGGGCAGGCCTAGATAAACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGARG
GAGAGARAACGGCGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGAACCGGCGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGAARAGGCGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAMG
GAGAGAARCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGEAGGGCAGCLCTTAGATARACAGUTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAARCAGCTGAGGARA
GAGAGCAARCGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GGGAGGAACGACGCAGCTGGAGGGCAGCCCTGGATARACAGCTGAGGAAG
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGACARACAGCTGAGGAAG
GGGAGGAGCGGCGCAGCTGGAGGGCGGCCCTCGACAARCAGCTGLCGGAAG

BACATGAAGCTARAAGCCAGTAATGAGGATGAATGGGAACTATGCCCGCCG
AAGATGAAGCTAAAGCCAGTAATGAGGATGAATGGGAACTATGCCCGCLG
AAGATGAAGCTAARGCCAGTAATGAGGATGAATGGGRACTATGCCCGGLG
AAGATGAAGCTAAAGCCAGTAATGAGGATGAATGGGAACTATGCCCGCAG
AAGATGAAGCTGAAGCCAATAATGAGGATGAATGGGARCTATGCCCGCCG
AAGATGARGCTRAAACCTGTAATGAGGATGAATGGGARCTATGCCCGCLG
ARTTTGAAGCTAAARCCAGTAATGAGGATGAATGGGAACTATGCCCGCLG
AAGATGAAGCTTARACCGGTAATGAGGATGRATGGGAACTATGCTCGCCG
AAGATGAAGCTTAAACCGGTARTGAGGATGAATGGGAACTATGCTCGLCG
AATATGAAGCTTAAGCCGETARTGAGGATGAATGGGAACTATGCTCGCCG
AATATGARGCTTAAGCCGGTARTGAGGATGAATGGGAACTATGCTCGCLG
AACATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCLG
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Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemuleon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistivs californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchus

vittatus
chaetodonoides
macrolepis

Plectorhinchus schotaf
Parapristipoma cctolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemuvlon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum

Plectorhinchus
Plectorhinchus
Plectorhinchus
Plectorhinchus
Parapristipoma
Parapristipoma

vittatus
chaetodonoides
macrolepis
schotaf
octolineatum
trilineatum

AAGATGAAGCTTAARACCGGTAATGAGGATGAATGGGAACTATGCTCGCCGE
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCACCG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTATGCTCGCCG
AAGATGARGCTTAAACCGGTAATGAGGATGAATGGGAACTACGCTCGCCG
ACGATGRAGCTTAAGCCGGTAATGAGAATGAATGGGAACTATGCTCGCCG
ACGATGAAGCTTAAGCCGGTAATGAGAATGAATGGGAACTATGCTCGCCG
ARGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTATGCTCGALG
BAAGATGAAGCTTARACCGGTAATGAGEATGARTGGGARCTATGCTCGCEG
AAGATGAAGCTTAAACCGGTAATGAGGATGARTGGGAACTATGCTCGLCG
ARGATGARGCTTAAACCGATAATGAGGATGAATGGTARCTATGCTCGCCG
AACATGAAGCTTARACCGGTAATGAGGATGRATGGGAACTACGCTCGCLG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTACGCTCGCCA
ARTATGAAGCTTAAACCGGTAATGAGGATGAATGGAARCTACGCTCGGCG
AACATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTACGCTCGCCG
AAGATGAAGCTTARACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTATGCTCGCLG
ARGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGAAGCTTARACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGAAGCTTARACCGGTAATGAGGATGAATGGGARCTATGCTCGLCG
ARGATGAAGCTTAAACCGGTAATGAGGATGAATGGCARCTATGCTCGCCG
AAGATGARGCTTAAACCGGTAATGAGGATGARTGGGAACTATGCTCGCCG
ACGGTGAAGCTTAAACCGGTAATGAGGATGAACGGGAACTATGCCCGCAG
ARANTGARGCTTARACCGGTCATGAGGATGARTGGGARCTATGCCCGCAA
AAARTGAAGCTTAAACCGGTCATGCGGATGARCGGGAACTACGCCCGCARA

GCTAATGACAATGGAGGCTGIGGAGGTGGTGTGTGAGCTGGTGCCCTCCG
GCTAATGACAATGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCLTCLS
GCTARTGACAATGAAGGCTGTGGAGGCAGTGTGTGAGCTGGTGCCOTCLG
GCTAATGACCATGGAGGCTGTGGAAGTGGTCTGTGATCTGGTGCCCTCTE
GCTAATGACCATGGAGGCTGTGGAAGTGGTGTGTGATCTGGTGCCCTCTS
GCTARTGACCATGGAGGCTGTGCGAGGTGGTGTGTCGATCTGGTGCCCTCAG
GCTARATGACCATGEAGGCTGTGGAGCTGCTGTGTGATCTGGTGCCCTCAG
GCTAATGACCATGGAGGCCGTGCGAGCTGGTGTGTGAGCTGGTACCCTCAG
GCTARATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGACCGAGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTRATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAAGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
AATAATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCATGCAGCTGETGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCATGGAGGTGGCTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCATGGAGGTGGTGTGTGAGCTGGTACCCTCGG
GCTAATGACCATGGAAGCCGTGGAGGTGGTGTGTGAGCTGGTACCTTCGG
GCTAATGACCATGGAGGCTGTGGAGETGETGTGTGAGCTGGTACCLTCGG
GCTAATGACCATGGAGACTGTGGAGGTGCTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCEGTGGAGGETGGTGTGTGAGTTGGTACCCTCAG
GCTAATGACCARGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
AATAATAACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCGTGGAGGTGETGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGC TGTGGAGGTGCTGTGTGAGCTGGTGCCCTCAG
GCTAATGACCCTGGAAGCCGTGGAGGTGETGTGTGAACTGGTACCCTCAG
GATARATGACCCTGGAAGCCGTGGAGGTGGTGTGTGAACTGGTACCCTCAG
ACTAATGACCCTGGAAGACATGGAGGTGGTGTGTGAACTGGTACCCTCAG
ACTAATGACCCTGGAAGCCATGGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTRATGACCCTGGAAGCCATGGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGAAGACATAGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGARAGCCGTGGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGAARCCGTGGAGGTGETGTGTGAACTGGTACCCTCAG
GCTAATGACCCTAGAGGCCGTCGAGGTGGTGTGTGAGCTGGTGCCCTCAG
GCTAATGACCGAGGAGGCCGTGGAAGTGGTGTGTGAGCTGGTGCCCTCASG
GCTAATGACCGAGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTGCCCTCGE

AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTATCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATS
AGGAGAGGAGAGAGGCCCTAAGGGAGCTTGTGAGGCTCTACCTCCAGATG
AGGAGAGGAGAGAGGCCCTAAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
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Heemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremns pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon pilumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistivs californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Aniscotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Aniscotremus dovili
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemuilon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus

AGGAGAGGAGGGAGGCCCTGAGAGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGAGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCUCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCLCTGAAGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAAGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGARGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGCGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATAAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGGGGGAGGCCCTARGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATG
AGGAGAGGAAGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGARGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGARGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGATTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGATTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGUTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCLCTGAGGGAGCTTATGAGGCTCTACCTCCAGRTG
AGGAGAGGAGGGAGGCCCTGAGGGAGATTATGAGCCTCTACCTCCAGATG
ARGAGAGGAGGGAGGCCCTGAGGGAGCTTATCAGGCTCTACATCCAGATG
AGGAGAGGAGGGAGGCLCTGAGGGAGCTTATGAGCCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATG

AAGCCTGTGTGGCGCGECACCTGTCCAGCCARGGAGTGCCCCGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGET
AAGCCTGTGTGGCGCCLCACCTGTCCGGCCARGGAGTGCCCCGACCAGET
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCARGGAGTGCCCCGATCAGET
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGLT
ARGCCTGTGTGGCGTGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGCT
AAGCCTGTGTGGCGTGCCACCTGTCCAGCCARGGAGTGUCCCGACCAGCT
AAACCTGTGTGGCGCGLUCACCTGTCCGTCCAAGGAGTGCCCAGACCAGTT
ARACCTGTGTGGCGCGCCACCTGTCCGTCCARGGAGTGCCCAGACCAGTT
AAGCCTGTGTGGLGCGLCACCTGTCCGGCCAMGGAGTGCCCTGACCAGLT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGET
ARGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGTT
AAGCCTGTGTGGCGCGCCTCCTGTCCGGCCARGGAGTGCCCTGACCAGET
AAGCCTGTGTGGCGTGCCTCCTGTCCAGCCAAGGAGTGCCCTGACCAGET
ARGCCTGTGTGGCGCGCCACCTGTCCGGCCAAGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGTCCTGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGCT
ABRACCTGTGTGGCGCGCCACCTGTCCGGCCAAAGAGTGCCCTGACCAGTT
ARGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGTGCCACCTGTCCAGCCARGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGTGCCACCTGTCCAGCCAAGGAGTGCCCTGACCAGLT
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCAAGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGCGECACCTGTCCGGCCARGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGTT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGCGCCTCCTGTCCAGCCAAGGAGTGCCCCGACCAGET
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGET
ARGCCTGTGTGGCGCGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGTT
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCAAGGAGTGCCCCGRACCAGTT
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCARGGAGTGCCCTGACCAGCT
BAGCCTGTGTGGCGCGCCACCTGTCCAGCCAMGGAGTGCCCCGACCAGLT
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCAAGGAGTGCCCCGACCAGET
ARGCCTGTGTGGCGCGCCACCTGTCCAGCCARAGAGTGCCCCGACCAGCT
AAGCCTGTGTGGLGAGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGLT
AAGCCCGTGTGGCGAGCCAGCTGCCCAGCTARAGAGTGCCCCGACCAGCT
AAGCCCGTGTGGLGAGCCAGCTGCCCGGCCARGGAGTGCCCCGACCAGCT

GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
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Plectorhinchus chaetodoncides

Plectorhinchus macrolepis
Plectorhinchus schotaf

Parapristipoma cctelineatum
Parapristipoma trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anigotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatun
Haemulon auarolineatum
Xenistius californiensis
Inermia vittata
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus

Plectorhinchus chaetodonoides

Plectorhinchus macrolepis
Plectorhinchus schotaf

Parapristipoma octolineatum
Parapristipoma trilineatum

Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Concdon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteas
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonili
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurclineatum
Xenistius californiensis
Inermia vittata

GTGCCGCTACAGCTTTAACTCCCAGUGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGETACAGCTTTAACTCCCAGCGCTTTGCTGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTI TAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCLGCTACAGCTTTAATTCCCAGCGCTTTGLCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCAGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCEGCTTTGCAGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCACAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTARTTCGCAGCGCTTTGCTGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GIGCLGCTACAGCTTTARCTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCGGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCGTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGUTACAGCTTCAACTCCCAGCGC T T TGCTGACCTCCTCTCCTCCA
GTGCCGCTACAGCTTCAACTCCCAGCGGTTCGCCGACCTCCTCTCCTCCA

CCTTCAAGTATAGGTACAACGGARAGATARCCAATTACCTGCACAAGACC
CCTTCAAATATAGGTACAACGGAARGATAACCAATTACCTGCACAAGACC
CCTTCAAATATAGGTACAACGGAARGATAACCAATTACCTGCACARGACC
CCTTCAAATATAGATACAACGGAAAGATAACCAATTACCTGCACRAGACC
CCTTCAAATATAGGTACAACGGARAGATAACCAATTACCTGCACAAGACT
CCTTCAAATATAGGTACAATGGAARGATRACCAACTACCTGCACARGACC
CCTTCAAATATAGGTACAATGGAAAGATRACCAATTACCTGCACRAGACT
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CATTTAAATATAGGTACAATGGGAAGATAARCCAATTACCTGCACAAGACT
CATTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTACACARGACT
CCTTTAAATATAGATACAATGGGAAGATARCCAATTATCTACACAAGACC
CCTTTAAATATAGATACAATGGGAAGATAACCAATTATCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGARGATAACCAATTACCTGCACARAGACT
CCTTTAAATATAGGTACAATGGAARAATARCCAATTACCTGCACARGACTC
CCTTTAAATATAGGTACAATGGAAAGATARCCAATTACCTGCACAAGACT
CCTTTAARTATAGGTACAATGGAAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGARGATARCCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATCGGAAAGATAACCAATTACCTGCACARGACC
CCTTTAAATATAGGTACAACGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGAAGATGACCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAAT GGAAAGATARCCAATTACCTGCACARAACT
CCTTTAAATATAGGTACAATGGARAGATARCCAATTACCTGCACAAGACC
CCTTCAAATATAGGTACAATGGAAAGATAARCCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAATGGAAAGATARCCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACTC
CCTTTAAATATAGGTACAATGGGAAGATARCCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAATGGGARGATARCCAATTACCTGCACARAGACE
CCTTTAAATATAGGTACAATGGGAAGATAMRCCAATTACCTGCACARGACC
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGARGATARCCAATTACCTGCACARGACT
CCTTTAAATATAGGTACAATCGGAAGATARCCAATTACCTGCACAAGACC
CCTTCAAATATAGGTACAATGGARAGATARCCAATTACCTGCACAAGACT
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biplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plecteorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Plectorhinchus schotaf
Parapristipoma cctolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisotremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon seiurus

Haemulon steindachneri
Plectorhinchus lessonii
Haemulon scudderii
Haemulon flaviguttatum
Haemulon aurolineatum
Xenistius californiensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

Diagramma plctum

Plectorhinchus
Plectorhinchus
Plectorhinchus
Plectorhinchus

vittatus
chaetodonoides
macrolepis
schotaf

Parapristipoma octolineatum
Parapristipoma trilineatum
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulopsis axillaris
Haemulopsis nitidus
Conodon serrifer
Plectorhinchus sordidus
Xenichthys xanti
Pomadasys branickii
Brachydeuterus auritus
Anisctremus interruptus
Anisotremus virginicus
Orthopristis chalceus
Genyatremus luteus
Anisotremus pacifici
Anisotremus dovii
Pomadasys maculatus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys argyreus
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Plectorhinchus lessonii

CCTTCARATATAGGTACAACGGAARGATAACCAATTACCTGCACAAGALC
CCTTCAAGTACAGGTACAACGGAAAGATAACCARCTACCTGCGCARAACG

CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGAT CCATAGGAGCCTG
CTGGCCCATGTGCCTGARAT CATAGAGAGAGATGGATCCATRAGGAGCCTG
CTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CPGGLCCACGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGARTGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTE
CTGGCCCAAGTACCTGAAATCATAGAGAGAGATGGATCCATAGGAGCGTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCATG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTS
TTGGCTCATGTACCTGAAATCATAGAGAGAGATGGATCCATAGGAGLCTS
CTGGCCCATCTGCCTGAMATCATAGAGAGAGATGGCTCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCGTG
CTGGCCCATGTGCCTGAARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCATE
CTGGCCCAACGTACCTGAAATCATCRAGARAGATGGATCCATAGGAGCGTG
CTGGCCCAAGTACCTGARATCATAGAGAGAGATGGATGCATAGGAGUGTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTSG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGRAATAATAGAGAGAGACGGATCCATAGGAGCCTS
CTGGCCCACGTGCCTGARATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGARATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGARATARTAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTS
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGRGCCTG
CTGGCCCACGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGT GCCTGAAATCATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGARATAATAGAGAGAGAT GGATCCATAGGAGCCTG
CTGGCCCACGTCCCCGARATCATAGAGAGAGACGGATCCATCGGAGCCTG
CTGGCCCACGTCCCCGARATCATAGAGAGRAGACGGATCCATCGGCGCCTG

GGCCAGTGAGGGGAACGAGTCGGCARACARACTGTT
GGCCAGTGAGGGGAATGAGTCGGCARACARACTGTT
GGCCAGTGAGGGGARCGAGTCGGCAAACAARCTGTT
GGCCAGTGAGGGGAACGAGTCGGCARACARACTGTT
GGCCAGTGAGGGGAMCGAGTCGGCARACAAACTGTT
GGCCAGCGAGGGGARCGAGTCGGCAAACAARCTGTT
GGCCAGCGAGGGGAACGAGTCGGCAAACARACTGTT
GGCCAGCGAGGGGAACGAGTCAGCAMACARACTGTT
GGCCAGCGAGGGGAACGAGTCAGCAAACARACTGTT
GGCCAGCGAGGGGAAGGAGTCAGCARACAAACTGTT
GACCATTGATGGGAAGGAATCAGCAAACGAAGTATT
GGCCAGCGAGGGGAACGAGTCAGCARACAAACTGTT
GGCCAGCGAGGGGAACGAGTCAGCAAACAAACTGTT
GGCCAGCGAGGGGAACGAGTCAGCAAACAAACTGTT
GGCCAGCGAGGGGARGGAGTCAGCARACARACTCTT
GGCCAGCGAGGGGARCGAGTCAGCAAACARACTGTT
GGCCAGCGAGGGGAACGAGTCAGCAAACAARCTGTT
GGCCAGCGAGGGGAMATGAGTCAGCAMACARACTGTT
GGCCAGCGAGGGAARCGAGTCAGCARACAAACTGTT
GGCCAGCGAGGGAAACGAGTCAGCAAACAAACTGTT
GGCCAGTGAGGGAARCGAGTCAGCAAATARRCTGTT
GGCCATTGATGGGCAGGCATCAGCAAACGARCTGTT
GGCCATTGATGGGARGGAATCAGCAAACGAAGTCTT
GTCCATTGATGGGCAGGAGTCAGCAARCAAACTGTT
GGCCAGCGAGGGGAATGAGTCAGCAAACAARCTGTT
GGCCTTCGATGGGAAGGAGTCAGCABACAAACTGTT
GGCCAGCGAGGGGAACGAGTCAGCAAACAARCTGTT
GGCCAGCGAGGGGARCGAGTCAGCAAACAARCTGTT
GGCCAGCGAGGGGAACGAGTCAGCARACAARCTGTT
GGCCAGCGAGGGGAACGAGGAGGCAAACAARGTGTY
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Haemulon scudderii
Haemulon flaviguttatuom
Haemulon aurolineatum
Xenistius caeliforniensis
Inermia vittata

Diplodus bermudensis
Pagrus pagrus

GGCCAGCGAGGGGAACGAGTCAGCARACAARCTGTT
GGCCAGCGAGGGGARCGAGTCAGCAAACAAACTGTT
GECCAGTGAGGGGAACGAGTCAGCAMACAAACTATT
GGCCAGUGAGGGGAACGAGTCAGCARACAAACTGTT
GGCCAGCGAGGGGAACGAGTCGGCARACAAGCTCTT
GGCCAGCGAGGGGAACGAGTCGGCAAACAAGCTETT
GGCUAGCGAGGGGAAT GAGTCGCCGAACAARACTATT
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APPENDIX 2

COI SEQUENCES OF HAEMULIDS, INCLUDING OUTGROUPS

blectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodonocides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurolineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisctremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
FPlectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodonoides
Anisofremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurciineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisctremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplcdus bermudensis
Pagrus pagrus
Plectorbinchus macreolepis

Plectorhinchus lesscnii
Plectorhinchus vittatus

TATCCGAGCAGAATTAAGCCAACCCGGCGCTCTCCTGGGAGACGACCAGA
TATCCGAGCAGAATTAAGCCARCCCGGCGCTCTCCTGGGAGACGACCAGA
CATCCGGGCAGAGTTAAGCCAACCCGGCGCGCTCCTAGGAGACGACCAGA
CATCCGGEGCAGAATTAAGCCAACCCGECGCTCTCCTAGCGAGACGACCAGA
CATCCGAGCAGAGCTCAGCCAACCAGGCGUCCTCCTTGGGGATGACCARA
TATCCGAGCAGARACTTAGCCAGCCAGGCGCCCTCCTGGGAGATGACCAGA
TATCCGAGCAGAACTCAGCCAACCAGGCGCCCTCCTCGGEGATGACCAMA
TATCCGAGCAGAGCTCAGCCAACCAGGCGCTCTCCTCGGAGACGACCRARA
CATCCGAGCAGAACTCAGCCAACCGGETGCACTCCTCGGGGACGACCAGA
CATCCGAGCAGAACTCAGCCAACCGGGCGCCCTCCTCGGAGACGACCAGA
TATTCGAGCAGAGCTCAGTCAGCCGEECGCCCTCCTCGGAGACGACCAGA
CATCCGGGCAGAGCTTAGCCAACCGGECGCTCTCCTAGGGEGACGACCAGA
CATCCGAGCGGAACTCAGCCAACCGGECGCTCTUCTCGGGGACGACCARA
CATCCGAGCGGAACTCAGCCAACCGGGCGCTCTCCTCGGGEACGACCARA
TATCCGGGCAGAACTABGCCAACCAGGCGCACTCCTTGGGGACGACCAGA
TATCCGGGCAGAARCTAAGCCAACCEGGTGCACTCCTCGGGGACGATCARMA
TATCCGGGCAGRACTGAGCCAACCAGGCGCACTCCTGGGAGACGACCAGA
TATCCGGGCAGARCTARGCCAGCCAGGCGCACTCCTCGGGGACGACCAGA
CATCCGGGCAGAACTGAGCCAACCAGGCGCACTCCTGGGAGACGACCAGA
AATCCGAGCAGAACTAAGCCAACCAGGCGCACTCCTAGGGGACGACCAAR
CATCCGGGCAGAACTTAGCCAACCAGGCGCTCTCCTTGGAGACGACCAAR
TATCCGAGCAGAACTTAGCCAGCCCGGCGCCCTCCTCGEGGGACGATCAGA
TATCCGAGCAGAACTTAGCCAGUCCGGCGCCCTCCTCGGGGACGATCAGA
GATCCGAGCTGAACTCAGTCAACCCGGCGCTCTCLTTGGGGACGATCAGA
ARTTCGAGCAGARACTCAGCCAGCCTGGAGCTCTCCTCGGAGACGACCAAR
TATCCGAGCCGAACTCAGCCARCCGGGCGCTCTCCTCGGGGACGACCARR
CATTCGAGCCGARACTAAGCCAGCCTGGUGCCCTCCTTGGCGACGACCAGA
TATTCGAGCTGAGCTTAGCCAGCCCGGGGCTCTCCTAGGCGACGACCAGA
TATCCGGGCTGAACTAAGCCAACCTGGCGCTCTTTTAGGGGACGACCAGA

TTTATARATGTTATTGTTACGGCACATGCATTCGTAATAATCTTTTTTATG
TTTATAATGTTATTGTTACGGCACATGCATTCGTAATAATCTTTTTTATG
TTTACAATGTTATCGTTACGGCGCATGCGTTCGTAATAATCTTCTTTATA
TITACARATGTTATTGTTACGGCGCACGCGTTCGTAATAATCTTCTTTATG
TTTACAATGTCATCGTTACCGCCCACGCATTCGTAATAATTTTTTTTATA
TTTATAATGTAATCGTCACTGCCCATGCTTTCGTAATAATTTTCTTCATA
TCTATAACGTAATCGTTACTGCACATGCATTCGTAATAATTTTCTTTATG
TTTACAACGTAATCGTTACGGCACATGCATTCGTAATAATCTTCTTTATA
TTTATAACGTAATCGTTACTGCACATGCCTTCGTARTAATTTTCTTTATA
TTTATAATGTAATTGTTACGGCACACGCGTTCGTAATARTTTTCTTTATA
TTTATAATGTAATTGTTACCGCACATGCGTTCGTAATAATTTTCTTTATA
TTTATAATGTTATTGTTACTGCACATGCGTTTGTAATAATCTTCTTTATA
TTTACAATGTTATTGTTACCGCCCACGCGTTCGTGATAATTTTCTTCATA
TTTACAATGTTATTGTTACCGCCCACGCGTTCGTGATAATTTTCTTCATA
TTTATAACGTAATTGTTACTGCGCATGCGTTCGTAATAATTTTCTTTATA
TCTATAACGTAATTGTTACTGCGCATGCGTTCGTGATARTTTICTTTATA
TCTATAACGTAATTGTTACTGCGCATGCGTTCGTGATAATTTTCTTTATA
TCTATAACGTAATTGTTACTGCGCATGCGTTCGTAATAATTTTCTTTATA
TCTATRACGTAATTGTTACTGCGCATGCATTCGTAATAATTTTCTTTATA
TTTATAACGTAATTGTTACTGCGCATGCGTTCGTARTAATTTTCTTTATA
TCTATAATGTCATTGTTACTGCGCATGCGTTCGTAATAATTTTCTTTATA
TTTACAATGTAATCGTAACCGCACACGCATTCGTAATAATCTTCTTTATA
TTTACAATGTAATCGTAACCGCACACGCATTCGTAATAATCTTCTTTATA
TTTACAATGTGATCGTTACCGCCCACGCATTTGTAATAATCTICTTTATA
TTTACAATGTCATTGTAACTGCACATGCATTTGTAATAATCTTTTTTATA
TTTATAATGTAATCGTCACTGCACACGCCTTTGTAATAATTTTCTTTATA
TTTATAATGTAATTGTTACAGCACATGCGTTTGTAATAATTTTCTTTATA
TTTATAATGTTATTGTTACAGCACACGCGTTTGTAATAATTTITCTTTATA
TCTACAATGTAATCGTTACAGCCCACGCTTTCGTAATAATTTTCTTTATA

GTTATACCTATCCTAATTGGAGGATTCGGARACTGACTGGTCCCATTART
GTTATACCTATCCTAATTGGAGGATTCGGAAACTGACTGGTCCCATTAAT
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Diagramma pictum
Plectorhinchus chaetodonoides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenlichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickil
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulion steindachneri
Haemulon aurclineatum
Haemulon plumierii
Haemulon sciurus
Haemulon secndderii
Xenistius califerniensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotrenus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodoncides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurclineatuom
Haemulon plumierii
Haemulen sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulcpsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonil
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodonoides
Anisctremus dovil
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Aniscotremus interruptus
Anisctremus virginicus
Pomadasys branickii
Haemulopsis elongatus

GTTATACCCATCCTAATTGGAGGGTTCGGAAACTGACTAGTCCCGCTAAT
GTAATACCAATCCTGATCGGAGGGTTCGGAAACTGACTGGTCCCACTAAT
GTAATACCGATCCTCATCGGAGGGTTTGGGAACTGACTTGTCCCCCTART
GTTATGCCTATCCTAATTGGGGGT T TGGTAACTGACTGGTCCCCCTAAT
GTTATACCAATTCTCATCGGGGGTTTCGGCAACTGACTTGTTCCCCTTAT
GTAATACCAATCCTAAY TGGAGGGTTTGGCAACTGACTTGTCCCCCTCAT
GTAATACCTATTCTAATTGGTGGTTTCGGAAACTGACTCGTGCCCCTAAT
GTAATACCAATCCTAATCGGAGGATTCGGAAACTGACTTGTTCCTCTAAT
GTAATACCAATTCTAATCGGAGGGTTCGGAAACTGACTTGTCCCCTTAAT
GTAATACCAATTTTAATTGGTGGCTTCGGCAACTGACTTGTCCCCCTAAT
GTCATACCAATCCTAATCGGAGGGTTCGGGAACTGACTTGTCCCCCTAAT
GTCATACCAATCCTAATCGGAGGATTCGGGAACTGACTTGTCCCCCTAAT
GTAATGCCAATTCTCATTGGAGGATT TGGAAACTGACTTGTTCCCCTAAT
GTAATGCCAATTCTCATCGGAGGATT TGGAAACTGACTCGTTCCCCTAAT
GTAATGCCAATTCTCATTGGAGGATT TGGARACTGACTTGTCCCCCTAAT
GTAATGCCAATCCTCATTGGAGGATTTGGAAACTGACTCGTTCCCCTAAT
GTAATGCCAATCCTCATTGGAGGGTT TGGAAACTGACTCGTCCCCCTAAT
GTAATGCCAATTCTCATTGGAGGATTCGGAAACTGACTCGTCCCCCTAAT
GTAATGCCAATTCTCATTGGAGGGTT TGGAAACTGACTTATCCCCCTTAT
GTCATGCCAATTCTTATTGGCGGGTTTGGTAACTGACTAGTCCCACTAAT
GTCATGCCAATTCTTATTGGCGGGTTTGGTAACTGACTAGTCCCACTAAT
GTTATACCCATTCTCATCGGUGGCTTTGGCARCTGGC T TGTGCCCCTGAY
GTTATGCCAATTTTAATTGGCGGATTTCGAAACTCACTTGTCCCCCTGAT
GTAATGCCTATTTTARTCGGCGGCTTTGGARACTGACTCGTGCCCCTAAT
GTAATACCAATCATSATTGGAGGCTTTGGAARCTGACTAATCCCACTTAT
GTTATACCAATTATGATTGGAGGCTTTGGGAACTGATTAATTCCACTTAT
GTGATGCCTATCATAATCGGGGGCTTCGGAAACTGACTAGTTCCCTTAAY

AATCGGGGCACCTGACATGGCATTCCCTCGARTGARCAATATGAGCTTCT
AATCGGGGCACCTGACATGGCATTCCCTCGARTGAACAATATGAGCTTCT
ARTCGGAGCACCTGACATGGCATTCCCCCGARTGAACAATATGAGTTTCT
AATCGGAGCGCCTGACATGGCATTCCCCCGAATAAMCARTATGAGCTTCT
GATCGGAGCCCCCGACATAGCATTCCCTCGAATGARCAACATGAGTTTCT
AATTGGGGCCCCCGACATGGCCTTCCCTCGARTAARTARTATAAGCTTCT
GATTGGGGCCCLTGACATAGCATTCCCTCGAATAAATAATATGAGCTTTT
GATTGGTGCCCCCGACATGGCATTCCCCCGAATARATAACATGAGCTTTT
GATTGGAGCGCCTGATATGGCATTCCCTCGGATGAACARCATGAGTTTTT
GATCGGAGCCCCCGACATGGCATTCCCCCGAATAARACARCATGAGCTTCT
GATCGGAGCCCCCGATATGGCATTCCCCCGARTARACARTATGAGCTTCT
GATCGGGGCCCLCGACATGGCATTCCCCCGGATARACARCATGAGCTTCT
GATTGGGGCCCCCGACATGGCATTCCCACGGATARACARACATGAGTETCT
GATTGGGGCCCCCGACATGGCATTCCCACGGATARACAACATGAGTTTCT
GATCGGAGCGCCCGACATGGCATTCCCCCGAATGAACRATATGAGCTTTT
GATCGGGGCGCUCGATATGGCATTCCCGCGAATGAMNTAACATGAGCTTTT
GATCGGGGCGCCTGATATGGCATTCCCACGARATGAACAATATGAGCTTTT
GATTGGGGCGCCCGACATGGCATTCCCCCGARTGAATAACATGAGCTTTT
GATTGGGGCACCCGATATGGCATTCCCCCGAATGAATAACATGAGCTTTT
GATTGGAGCGCCCGACATGGCATTCCCCCGGATGRAATARCATGAGCTTTT
GATCGGEGGCGCCCGATATGGCATTCCCCCGAATGARCARCATGAGCTTCT
GATTGGGGCCCCTGACATAGCATTCCCTCGGATAAATAATATGAGCTTCT
GATTGGGGCCCCTGACATAGCATTCCCTCGGATARATAATATGAGCTTCT
GATCGGGECCCOTGACATGGCTTTCCCTCGARTGRAACARCATGAGCTTTT
GATTGGGGCCCCTGACATAGCATTCCCACGAATGAACAACATGAGCTTCT
GATCGGGGCCCCTGACATAGCATTCCCTCGGATGAACAACATGAGCTTCT
GATCGGTGCCCCTGACATAGCATTCCCCCGAATAAATAACATGAGCTTCT
GATTGGTGCCCCTGACATAGCATTCCCCCGAATGAACAACATGAGTTTCT
GATTGGGGCACCTGACATAGCATTCCCTCGARTARACRACATGAGCTTCT

GACTTCTCCCACCATCCTTCCTCCFCCTCCTTGCCTCCTCAGGCGTAGAA
GACTTCTCCCACCATCCTTCCTCCTCCTCCTTGUCTCCTCAGGCGTAGAA
GACTTCTCCCTCCGTCCTTCCTTCTCCTCCTTGCCTCCTCAGGCGTAGAA
GACTTCTCCCACCATCCTTCCTTCTCCTCCTTGCCTCCTCAGGCGTAGAR
GGCTCCTTCCTCCCTCTTTCCTTCTCCTCCTCGCCTCTTCAGGGGTAGAA
GACTCCTTCCACCCTCTTTCCTTCTTCTCCTTGCCTCATCAGETGTTGAR
GACTTCTACCTCCTTCATTCCTCCTACTTCTTGCCTCATCAGGCGTAGAR
GGCTGCTTCCGCCTTCTTTCCTCCTGCTCUTCGCCTCTTCGGGCGTTGAA
GACTACTTCCCCCCTCTTTCCTCCTTCTACTTGCCTCTTCAGGGETTGAG
GGCTCCTCCCACCTTCCTTCCTCCTCCTCCTTGCCTCCTCAGGCGTAGAA
GGCTCCTCCCACCTTCCTTCCTTCTCCTCCTTGCCTCCTCAGGCGTAGAA
GGCTCCTTCCTCCCTCTTTCCTTCTCCTCCTCGCCTCCTCGGGGETAGAA
GACTCCTTCCCCCTTCCTTCCTCCTCCTCCTCGCCTCTTCAGGGETGEAG
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Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon eurolineatum
Haemulon plumierii
Haemuleon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulcpsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodonoides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurolineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Dipledus bermudensis
Pagrus pagrus
Plecterhinchus macrolepis

Plectorhinchus lessconii
FPlectorhinchus vittatus
Diagramms pictum
Plectorhinchus chaetodeonoides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurolineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulcopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici

GACTCCTTCCCCCTTCCTTCCTCCTCCTCCTCGCCTCTTCAGGGGTGGAG
GACTCCTCCCTCCTTCTTTCCTTCTCCTTCTCGCCTCTTCAGGGGTAGAG
GACTCCTCCCTCCTTCTTTCCTCCTCCTTCTCGCTTCTTCAGGGGTAGAG
GACTCCTTCCTCCATCTTTCCTTCTCCTTCTTGCCTCTTCAGGCGTAGAA
GACTCCTCCCTCCTTCTTTCCTTCTCCTTCTCGCTTCTTCAGGTGTAGAA
GACTCCTCCCTCCCTCTTTCCTTCTCCTTCTCGCCTCTTCAGGCGTAGAG
GARCTCCTCCCCCCTTCTTTCCTTCTCCTTCTCGCCTCTTCAGGAGTAGAG
GACTCCTTCCCCCTTCTTTCCTTCTCCTTCTCGCCTCCTCAGGAGTAGAG
GACTCCTCCCTCCCTCCTTCCTCCTACTTCTGGUCTCTTCCGGGGTCGAA
GACTCCTCCCTCCCTCCTTCCTCCTACTTCTGGCCTCTTCCGGGGTCGAA
GGCTGCTCCCCCCTTCTTTCCTCCTTCTTCTTGCCTCTTCAGGGGTCGRA
GACTACTCCCTCCCTCCTTCCTCCTCCTCCTGGCCTCTTCAGGTGTCGAA
GACTCCTCCCTCCCTCTTTCCTTCTCCTCCTTGCCTCCTCAGGGGTCGAG
GACTTCTGCCTCCCTCATTCCTCCTCCTGCTAGCC TCGTCUGGAGTTGAG
GACTGCTCCCTCCCTCATTCCTTCTCCTACTTGCCTCCTCAGGAGTTGAA
GACTTCTACCCCCCTCATTCCTTCTCCTCCTAGCCTCTTCAGGAGTTGAG

GCTGGAGCAGGGACTGGTTGAACAGTCTACCCCCCACTAGCCGGCAATTT
GCTGGAGCAGGGACTGGTTGAACAGTCTACCCCCCACTAGCCGGCAATTT
GCCGGGGCAGGGACTGGTTGAACAGTCTACCCCCCGTTGGCCGGAAATTT
GCCGGAGCAGGAACTGGTTGAACAGTTTACCCCCCATTGGCCGGTAATCT
GCAGGGGCTGETACCGGATGGACAGTCTATCCCCCTCTAGCTGGGARCCT
GCTGGGGCAGGGACCGGATGAACAGTCTACCCCCCTCTAGCTGGARACCT
GCAGGGGCTGGCACCGGATGAACCGTGTACCCCCCTCTTGCCGGCAATCT
GCCGGGGCAGGAACCGGATGAACAGTTTACCCTCCTCTGGCGGGGAACCT
GCTGEGGECCEGARCCGGAT GRACAGTTTACCCACCTTTAGCCGGCAACCT
GCCGGAGCCEETACCGGETGGACAGTCTACCCTCCCTTAGCCGGGAACCT
GCTGGEGGCCGGCACCGGATGAACAGTTTACCCTCCCTTAGCCGGARATCT
GCCGGGGCTGGTACGGGGTGGACAGTTTACCCTCCTTTAGCCGGAAACCT
GCCGGTGCCGGTACTGGGTGGACAGTCTACCCGCCCCTEGGCCGGGARLCT
GCCGGTGCCGGTACTGGGTGGACAGTCTACCCGCCCCTEGCCGGARACCT
GCTGGGGCTGGAACGGGGTGAACTGTCTACCCCCCTCTAGCTGGGAATCT
GCTGGAGCTGGARCGGEGTGAACTGTCTACCCCCCTCTGGCCGGAAATCT
GCTGGGGCTGGGACTGGATGAACTGTTTATCCCCCTCTAGCTGGGAATCT
GCTGGGGCCGGAACTGGGTGGACTGTTTACCCCCCTCTAGCCGGAAATCT
GCTGGGGCCGGGACGGGGTGAACTGTTTACCCCCCTCTAGCGGGTAACCT
GCCGGGGCTGEGACTGGGTGAACTGTCTACCCTCCCTTAGCTGGTAACCT
GCCGGGGCCGGAACTGGGTGAACTGTTTACCCCCCTTTAGCCGGGAATCT
GCCGGCGCCGGCACAGGATGRACAGTGTACCCTCCTTTGGCTGGAAACTT
GCCGGCGCCGECACAGGATGARCAGTGTACCCTCCTT TGGUTGGARACTT
GCAGGAGCTGGGACAGGGTGGACCGTATACCCGCCTTTGGCCGGAAACCT
GCCEGAGCTEGTACAGGGTGGACAGTITACCCCCCTCTGGCCGGARRCTT
GCCGGEGCTGGAACT GGG TGGACAGTATACCCCCCTCTGGCCGGAARCCT
GCTGGGGCCGGTACTGGATGAACTGTTTACCCGCCCCTGGCAGGTARCCT
GCCGGAGCTGGCACCGGATGAACGEGTTTATCCGCCACTAGCTGGGARTCT
GCGGGAGCTGGGACAGGATGARCTGTATATCCACCACTGGCTGGCAACCT

AGCGCACGCAGGAGCATCTGTTGACCTAACAATCTTCTCTCTTCATCTGE
AGCGCACGCAGGAGCATCTGTTGACCTAACAATCTTCTCTC T TCATCTGE
AGCGCACGCAGGTGCATCTGTAGACCTCACGATCTTCTCCCTACATCTGG
GGCGCACGCAGGTGCATCTGTTGACCTAACAATCTTTTCCCTTCATC TGS
AGCTCATGCCGGGGCATCCGTCGACTTGACAATTTTCTCCCTCCACCTAG
AGCCCACGCAGGGGCATCAGTCGACCTGACAATTTTCTCACTTCACCTCG
AGCCCATGCAGGGGCCTCGGTAGACCTGACCATCTTTTCTCTGCATCTAG
GGCCCACGCAGGTGCATCAGTGGACCTAACAATCTTTTCTCTCCACTTAG
CGCCCACGCAGGAGCATCAGTTGACCTAACCATTTTCTCCCTTCACTTGG
AGCTCACGCCGGAGCATCTGTCGATCTAACAATTTTCTCCCTTCACCTAG
AGCGCATGCCEGGECATCCGTTGACCTAACAATTTTCTCCCTCCACTTAG
AGCCCACGCGGGGGCATCCGTTGACCTAACAATTTTCTCCCTTCACTTGG
CGCCCATGCAGGAGCATCTGTCGACCTGACCATCTTCTCCCTCCACTTAG
CGCCCATGCAGGAGCATCTGTCGACCTGACCATCTTCTCCCTCCACTTAG
AGCACATGCCGGGGCGTCGGTTGACCTTACAATUTTCTCCCTCCACTTAG
GGCACACGCCGGGGCATCGGTTGATCTTACAATCTTCTCCCTTCACTTAG
GGCACACGCCGGGGCATCAGTTGATCTTACAATCTTCTCCCTCCACCTAG
AGCACATGCTGGGGCATCAGTTGACCTTACAATTTTCTCCCTTCACTTAG
AGCACACGCTGGGGCATCAGTTGACCTTACAATCTTTTCCCTTCACTTAG
AGCGCACGCCGGAGCATCAGTTGATCTTACAATTTTCTCCCTCCACCTAG
GGCACACGCCGGGGCATCAGTTGACCTCACAATTTTCTCTCTCCACCTAG
AGCCCACGCGGGAGCATCTGTTGACCTGACAATCTTTTCACTTCACCTAG
AGCCCACGCGGGAGCATCTGTTGACCTGACAATCTTTTCACTTCACCTAG
GGCACACGCCGGAGCTTCCGTTGACTTAACCATCTTCTCCCTTCATCTTG
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Crthopristis chalcens
Pomadasys kaakan

Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plecterhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodoncides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurciineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetcdonoides
Aniscotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus Iinterruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurclineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Dipledus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodonoides
Anisotremus dovii

GGCCCATGCGEGAGCATCCGTCGATCTARCAATTTTCTCTCTTCACCTAG
GGCTCACGCAGGAGCTTCCGTCGATCTARCAATCTTCTCCCTTCACCTGG
CGCTCACGCAGETGCATCAGTTGACTTAACTATCTTTTCTCTTCACCTGG
TGCCCACGCAGGAGCATCAGTAGACCTAACCATCTTTTCTCTCCACCTAG
AGCCCACGCTGGGGCATCTGTTGACCTCACCATCTTCTCCCTACACCTAG

CCGGTATCTCCTCAATTCTCGGGGCAATTAATTTCATTACAACAATCATC
CCGGTATCTCCTCAATTCTCEGGGCAATTAATTTCATTACAACAATCATC
CCGGTATCTCATCAATTCTCGGGGCGATTAATTTTATTACAACAATCATT
CCGGTATCTCCTCRATTCTTGGAGCAATCAATTTTATTACARCRATTATT
CAGGGGTCTCTTCTATCCTTGGAGCCATTAATTTTATTACAACAATTATT
CAGGTGTTTCCTCAATCCTTGGAGCTATTAACTTTATCACARCAATTATT
CAGGTGTTTCCTCAATTCTTGGGGCAAT TAACTTTATTACTACAATTATT
CAGGGGTCTCCTCAATTTTAGGGGCCATTAACTTCATTACARCAATTATT
CGGGTGTTTCOTCAATCCTCGGGGCAATTAACTTCATTACAACART TATC
CAGGTGTTTCCTCAATTCTTGGAGCAATTAACTTCATCACARCAATTATT
CAGGTGTTTCCTCAATTCTTGGAGCAATTAACTTCATCACAACARTTATC
CAGGTGTGTCCTCAATTCTTGGGGCAATTAACTTCATCACCACAARTTATT
CTGGTGTCTCCTCARTTCTTGGCGCAATTAACTTCATCACARCARATTATC
CTGGCGTCTCCTCAATTCTTGGCGCAATTAACTTCATCACARCAATTATC
CAGGTGTCTCATCGATCCTTGGAGCCATCAACTTCATTACARCAATTATT
CAGGTGTCTCATCAATCCTTGGGGCTATCAACTTCATTACAACARTCATT
CAGGTGTTTCATCAATCCTTGGGGCCATCAACTTCATTACARCAATCATT
CAGGTGTCTCATCAATCCTCGGGGCTATTARCTTCATCACAACARTTATT
CAGGTGTCTCGTCAATCCTCGGGGCCATCAACTTCATCACAARCAATTATTY
CAGGGGTCTCATCCATCCTCGGGGCCAT TAACTTCAYCACARCGATTATT
CAGGTGTCTCATCAATCCTCGGGECGATTAACTTCATCACGACGATTATT
CAGGGGTATCATCTATTCTAGGGGCAATTAATTTTATCACARCCATCATC
CAGGGGTATCATCTATTCTAGGGGCAATTAATTTTATCACARCCATCATC
CAGGTGTATCTTCAATTCTTGGGGCCATTAACTTCATTACAARCCATCATT
CAGGTGTCTCCTCAATTCTTGGAGCAATCAAT TTCATTACAACARTTATT
CAGGTGTCTCCTCAATCCTCGGAGCAATTARCTTCATCACARCARTTATT
CCGGAATTTCATCTATTCTTGGTGCCATTAATTTCATTACCACAATTATT
CTGGAATCTCATCAATTCTTGGTGCAATCAATTTTATTACTACCATTATC
CAGGTGTTTCTTCAAT TTTAGGGGCTATTAACTTTATTACAACCATTCTT

AACATGARACCCCCTGCAATCTCACAATACCAAACCCCTCTGTTTGTCTG
AACATGARACCCCCTGCAATCTCACAATACCAAACCCCTCTGTTTGTCTG
AACATGAAACCCCOTGCAATTTCACAATATCAGACCCCTCTGITTGTCTG
AACATGAAGCCCCCTGCAATTTCACAATATCAAACCCCCCTATTCGTCTG
AACATGARACCCCCTGCTATTTCCCAATACCAGACCCCCTTGTTCGTGTG
AACATAABRACCCCCTGCTATCTCTCAATACCAAACCCCTCTATTCGTTTG
AACATGAAGCCCCCAGCTACCTCCCAGTACCAGACCCCTCTATTTGTTIG
ARMCATGAAGCCCCCCGCTATTTCCCAGTACCAGACCCCCTTATTCGTGTG
AACATARAACCCCCTGCAATCTCCCAATACCAGACCCCTCTTTTCGTCTG
AACATGAAACCCCOTGCCATTTCCCAGTACCAAMACCCCACTATTTGTATG
AATATGAAACCTCCTGCCATCTCCCAGTATCARACCCCCCTATTTGTGTG
ARCATGARACCTCCCGCARTCTCCCAATACCAAACCCCCCTATTTGTGTG
ARCATGAARACCCCCCGCTATCTCACAATATCAAACTCCTCTATTTGTGTG
AACATGARACCCCCCGCTATCTCACAATATCARACTCCTCTATTTIGTGTG
AACATGBAACCTCCTGCCATCTCGCAGTACCARACTCCCCTATTCGTATG
AACATGARACCTCCTGCCATCTCGCAGTACCAARCTCCGCTATTCGTATG
ARTATGAAGCCCCCCGCTATCTLGCAGTACCAAACCCCATTATTTGTATG
AACATGAAACCTCCCGCTATCTCCCAGTATCARACCCCCCTATTLGTATG
AATATGAAGCCTCCCGCTATCTCACAATATCAAARCCCCCCTGTTCGTATG
AACATGAAACCTCCCGCTATCTCGCAGTACCAAACTCCCCTGTTCGTATG
AACATGAAACCTCCCGCCATCTCCCAATACCAARCCCCTCTGTTCGTATG
AACATGAAGCCCCCAGCCATCTCTCAGTACCAGRCCCCTCTGTTTGTATG
ARCATGAAGCCCCCAGCCATCTCTCAGTACCAGACCCCTCTGTTTGTATG
AACATGRAGCCCCCTGCCATCTCCCAGTACCAAACTCCCCTATTIGTTTG
AATATGAAGCCTCCTGCCATTTCCCAATATCAGACTCCCCTGTTTGTATG
AARCATGARACCTCCCGCTATTTCCCAATATCAGACCCCCCTATTCGTCTG
AATATGAAACCTCCAGCTATTTCACAATATCAGACGCCATTATTTGTATG
ARCATGAAACCCCCTGCTATTTCCCAGTATCAGACCCCACTEGTTCGTCTG
ARCATGAAACCTCCTGUTATCTCGCAGTATCAGACACCTCTCTTTGTITTG

ATCAGTACTAGTAACTGCTGTCCTYCCYTCYCCYTTCCCYCCCAGTCCTTG
ATCAGTACTAGTAACTGCTGTCCTCCTTCTCCTTTCCCTCCCAGTCCTTG
ATCAGTACTAGTAACCGCTGTTCTCCTACTCCTTTCCCTTCCGGTCCTYG
ATCAGTCCTAGTGACCGCTGTCCTTCTGCTCCTCTCCCTCCCAGTCCTTG
GTCCGTCCTGETAACTGCCGTCCTTCTCCTTCTCTCCCTTCCCGTTCTCG
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Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elengatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulon aurolineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodoncides
Anisotremus dovili
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri
Haemulcon aurclineatum
Haemulon plumierii
Haemulon sciurus
Haemulen scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macrolepis

Plectorhinchus lessonii
Plectorhinchus vittatus
Diagramma pictum
Plectorhinchus chaetodeonoides
Anisotremus dovii
Pomadasys argyreus
Brachydeuterus auritus
Xenichthys xanti
Pomadasys maculatus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Haemulopsis elongatus
Haemulopsis leuciscus
Haemulon flaviguttatum
Haemulon steindachneri

ATCCGTCCTAGTGACCGCCGTCCTOCCTCCTGCTTTCCCTCCCAGTTCTGE
ATCAGTACTAGTCACTGCAGTCCTGCTCCTTCTCTCTCTCCCAGTACTTG
GTCTGTTCTAGTAACCGCAGTGCTCCTCCTTCTCTLGCTCCCAGTCCTEG
ATCTGTACTAGTAACTGCCGTCTTACTACTTCTTTCCCTCCCAGTLCTAG
ATCAGTCCTGETTACGGCCGTTCTTICTCCTACTTTCCCTTCCGGTTCTTG
GTCCGTTCTGETTACGGCCGTTCTTCTTCTGCTETCCCTTCCAGTCCTTG
GPCCGTTCTGETAACTGCTGTCCTTCTTTTACTCTCCCTTCCAGTCCTCG
ATCCGTTCTCETGACTECTGTCCTTCTTCTACTCTCCCTTCCAGTCCTCG
ATCCGTTCTCGTGACTGCTGTCCTTCTTCTACTCTCCCTTCCAGTCCTCG
ATCAGTTCTCGTTACTGCCGTCCTECTTCTCCTGTCTCTCCCAGTACTLG
ATCAGTCCTCGTCACTGCCGTCCTTCTTCTCCTGTCCCTCCCAGTACTCG
ATCAGTCCTCGTCACTGCCGTACTCCTTCTTCTGTCCCTCCCAGTCCTTG
GTCAGTCCTCGTTACTGCTGTGCTCCTTCTTCTCTCCCTTCCAGTACTCG
GTCAGTCCTCGTTACTGCCETACTYCTTCTTCTCTCCCTCCCAGTGLTCG
ATCGGTCCTCGTAACTGCCGTACTCCTCCTTCTGTCCCTCCCAGTACTCG
ATCAGTTCTCGTCACTGCCGTCCTTCTTCTTCTATCCCTCCCAGTACTCG
ATCCGTTTTAATTACCGCCGTCCTGCTACTGCTCTCTCTTCCAGTCCTTG
ATCCGTTTTAATTACCGCCGTCCTGCTACTGCTCTCTCTTCCAGTCCTTG
ATCCGTCCTAGTARCGGCCGTTCTTCTGCTGCTTTCCCTCCCAGTCCTTG
ATCTGTTTTAGTAACCGCCGTCCTACTCCTECTCTCTCTGCCCGTCLTTG
ATCAGTCTTAGTARCCGCCGTTCTCCTCCTACTATCCCTCCCAGTTCTTG
AGCCGTCTTAATTACCGCCGTACTTCTTCTCTTATCTCTCCCAGTTCTTG
AGCTGTTCTTATTACCGCTGTTCTTCICCTICTGTCCCTGCCAGTCCTTG
GGCCETTCTAATTACTGCCGTTCTCCTTCTCTTATCTCTCCCAGTTCTAG

CTGCTGGAATTACAATGCTCCTCACGGATCGRAAACCTCAACRCTACTTTC
CTGCTGGAATTACAATGCTCCTCACGGATCGAARCCTCAACACTACTTTC
CTGCTGGGATTACTATGCTCCTCACAGATCGRAACCTCAACACCACTTTC
CTGCCGGAATTACRATGCTCCTCACAGATCGARACCTTAACACTACCTTC
CCGCCGGTATTACAATGCTTCYTACAGACCGRAATCTTAATACCACTTTC
CCGCGGGCATTACAATACTGCTTACCGACCGTAATTTARATACCACCTTC
CCGCCGGCATTACGATGCTCCTTACAGACCGAAATCTCAACACCACTTTC
CCGCTGGCATCACTATGCTTCTGACGGACCGARACCTGAACACCACCTTC
CCGCTGGCATTACAATGCTTCTGACAGACCGARACCTAAATACTACCTTC
CAGCCGGCATTACAATGCTTCTCACGGACCGARATCTAARTACCACTTTC
CGGCTGGTATTACAATGCTTCTCACAGACCGARATCTGARTACCACCTTC
CTGCCGGTATTACAATGCTCCTCACAGACCGGAATTTAARCACCACCTTC
CTGCTGGCATCACAATGCTCCTCACAGACCGARACCTCARCACCACCTETC
CTGCTGGCATCACAATGCTCCTCACAGACCGAAACCTCARCACCACCTTC
CAGCTGGCATTACAATGCTCCTTACAGACCGAAACCTAAARTACCACTTTC
CGGCTGGETATCACAATGCTCCTCACAGACCGARACCTGAACACCACTETC
CGGCTGGCATCACAATGCTCCTCACAGACCGAAACCTAARCACCACATTC
CGGCAGGCATTACGATGCTCCTTACAGACCGAAACCTAAMCACCACCTTC
CGGCTGGTATTACGATGCTTCTCACAGACCGARACCTAAATACCACTTTC
CAGCTGGCATTACGATGCTGCTTACGGACCGAAACCTAARCACCACTTTC
CAGCTGGCATCACRATGCTCCTARCAGACCGAAATCTAARCACCACTTTC
CGGCCGGCATCACCATGCTCCTCACCGATCGTRACCTAAATACTACCTTC
CGGCCGGCATCACCATGCTCCTCACCGATCGTAACCTARATACTACCTTC
CAGCCGGCATCACAATGCTTCTTACGGACCGCAACCTGAATACTACCTTC
CCGCCGGTATTACRATGCTCCTCACAGACCGARACCTTARCACCACCTTC
CCGCCGGCATTACAATGCTTCTTACAGATCGARACCTAAATACCACCTTC
CTGCCGGAATTACARATGCTCCTAACAGATCGAARCCTAARCACCACTTTC
CCGCAGGAATTACARTGCTCCTCACAGACCGTARTCTAAACACTACTTIC
CCGCTGGCATCACTATGCTCCTARCAGACCGAAATTTAARTACTTCCTTC

TTTGACCCAGCAGGGGGAGGGGATCCARTTCTCTA
TTTGACCCAGCAGGGGGAGGGEGATCCAATTCTCTA
TTTGATCCTGCGEGGEGAGGAGACCCAATTCTTTA
TTTGATCCTGCAGGAGGAGGAGACCCAATTCTCTA
TTTGACCCCGCCOGAGGAGGCGACCCCATCCTCTA
TPCGACCCTGECCGGAGGGEGCCGACCCAATCCTATA
TTTGACCCTGCTGGAGGAGGTGACCCGATTCTTTA
TTTGACCCTGCCGGAGGAGGGGACCCGATCCTCTA
TTTGACCCCECCGGAGGAGGAGACCCARTCCTGTA
TTCGACCCTGCCGGAGGAGGTGATCCCATTCTCTA
TTCGACCCCGCTGGAGGAGGGGACCCCATCCTCTA
TTTGACCCTGCCGGAGGAGGGGATCCCATTCTCTA
TTTGACCCCGCTCGAGGAGGAGACCCTATCCTGTA
TTTGACCCCGCTGGAGGAGGAGACCCTATCCTGTA
TTCGACCCCGCCGGAGGAGGTGACCCTATTCTTTA
TTCGACCCCGCCGGAGGAGGCGACCCCATTCTTTA

72



Haemulon aurclineatum
Haemulon plumierii
Haemulon sciurus
Haemulon scudderii
Xenistius californiensis
Haemulopsis axillaris
Haemulopsis nitidus
Anisotremus pacifici
Orthopristis chalceus
Pomadasys kaakan
Diplodus bermudensis
Pagrus pagrus
Plectorhinchus macreliepis

TTCGRCCCGGCCGGAGGAGGTGACCCCATTCTTTA
TTTGACCCCGCCEGAGGGEGTGACCCTATTCTTTA
TTTGACCCLGCCGGAGGGGGCGACCCTATTLTTTA
TTCGACCCCGCUGGAGGAGGTGATCCCATTCTTTA
TTCGACCCCGCCGEAGGAGGTGACCCCATTCTCTA
TTTGACCCAGCAGGAGGGGGTGACCCAATTCTGTA
TTTGACCCAGCAGGAGGGGGTGACCCGATTCTGTA
TTTGATCCCGCTGGAGGAGGAGACCCTATTCTATA
TTTGACCCCGCTGGAGGAGGTGACCCCATTCTTTA
TTCGACCCCGCTGGAGGGGGETGACCCAATCCTGTA
TTCGACCCTGCAGGGGGAGGAGACCCGATTCTTTA
TTCGACCCGGCAGGAGGAGGGGACCCAATTCTCTA
TTTGACCCTGCAGGAGGAGGGGACCCAATTCTGTA
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APPENDIX 3
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RAG1-COYI CONCATENATED SEQUENCES OF HAEMULIDS, INCLUDING

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsia leuciscus
Anisotremus interruptus
Anisctremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anigotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulen sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistivs californiensis
Plectorhinchus lessonii
Piplodus bermudensis
Pagrus pagrus

Diggramma pictum
Plectorhinchus vitratus
Plectorhinchus chaetodonoides
Plectorhinchus macrclepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisctremus interruptus
Anisctremups virginicus
Pomadasys branickii
Anisotremus dovii
Raemulopsis axillaris
Haemulopsis nitidus
Crthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulen scudderii
Haemulon aurclineatum
Xenistius califerniensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

OUTGROUPS

GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCAAGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCARAGARTG
GUTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCARGARTG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCAAGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGUTTTCACAARTT TGAGTGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGAATG
ACTTCTCGCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAATGGCAGCCAGCTCTCACGAATG
ACTTCTCCCTGGCTTTCACAARATTTGAGTGGCAGCCAGCICTCACGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGRATG
GCTTCTCCCTGGC T TTCACAARTY TGAGTGGCAGCCAGCTCTCACGAATS
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATS
ACTTCCCCCLCGGLTTTCGCEGETTTGAATGGCCGCCARCTCTCACGAAGS
GCTGACCCCTGGLTTTCACAAATTTGAGTGGCAGCCAGCTATAAGAMATS
GETTCTCCCTGGCTTTCACARM T TTGARTGGCAGCCAGCTCTCATGARTS
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCATGAATS
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCATGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCYGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGAATS
GCTTCTCCCTGGCTTTCACARAT TTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCT TTCACARATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCAGCCCTCACNAATG
GCTTCTCCCTGGCTTTCACABATTTGAGTGGCAGCCAGCTCTCACGAATG
GCTTCTCCCTGGCTTTCACARATTTGAGTGGCCGCCAGCTCTCACGAATG
GCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCAGCTCTCAAGAATG
GCTTCACCCTGGCTTTCACCGGTTTGAGTGGCAGCCTGCTCTCAAGAATG

TGTCGACATCTTGCAATGTTGGCATTATTAATGGRACTCGCTGGATGGGLT
TGTCGACATCTTGCARTGTTGGCATTATTAATGGGCTCGCTGGATGGEGET
TGETCGACATCTTGCAATGTTGGCATTAT TAATGGGCTCGCTGGATGGEIT
TGTCGACATCTTGCARTGTTGGCATTATTAATGGGCTCGCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCARTGTTGGCATTAT TAATGGGCTCTCTGGATGGGLT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCARTGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCARATGTTGGCATTATTARATGGGCTCTCTGGATGGGET
TGTCGACATCTIGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGET
TGTCGACATCTTGCAATGATGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCARTGTTGGCATTATTARTGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGGCGACATCTTGCAATGTTGGCATTATTARTGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCARTGTTGGCATTATTARTGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAARTGTTGGCATTATTAATGGGCTCTCTGGATGGECT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCAT TATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTAT TAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACATCTTGCAATGTTGGCATTATTAATGEGCTCTCTGGATGGGCT
TETCGACATCTTGCAATGTTGGCATTAT TAATGGGCTCTCTGGATGGGCT
TGTCGACGTCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGGGCT
TGTCGACGTCTTGCGACGTCGGCATTATTAATGGGCTCTCTGGATGGGCT



Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhingchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus Interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovil
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemuilon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon surolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisoctremus interruptus
Anigotremus virginicus
Pomadasys branickii
Anisotremns dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolinestum
Xenistius californiensis
Plectorhinchus lessonii
Dipledus bermudensis
Pagrus pagrus

Diagramma pictum
FPlectorhinchus wvittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisctremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris

TCCTCAGTEGATGACTCCCCAGCTGACACCATCACTCGGCOGTTTCGCTA
TCCTCAGTGGACGACTCCUCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGUTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCOTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGAGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGTTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGECTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGAGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGAGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGLGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCECTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTEGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTSACACCATCACTCGGCGGTTTCGCTA
TCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGLCGGTTTCGCTA
TCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGUGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCGGTGGATGAATCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTA
TCCTCAGTGGATGAGACCCCGGECTGACACCATCACTCGGLGCTTTCGCTA
TCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTA

TGATGTGGCGCTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGE
TGATGTGGCGCTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCGCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCGCTGGTGTCAGCAT TAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAARGCGATC TGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGECACTGGTGTCAGCATTAAMRGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGETGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTAARGGATC TGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACCTCCTGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCAT TAARGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCAT TAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCAT TAAAGGATCTGGAGGAGGACATCATGG
TGATCTGGCACTGGTGTCAGCATTAARGEATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGS
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATTTGCGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGSG
TGATGTGGCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGE
TGATGTGGCACTGGTGTCAGCATTAARGGATCTGGAGGAGGACATCATGG
TGATCTGGECGCTGETGTCAGUATTAAAGGATCTGGAGGAGGACATCATGS

AGGGGUTGAGGGAGATCGGEGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGGGAGATCGGGATGGAAGACAGTGCTTGTACCTCAGGCTETC
AGGGGCTGAGGGAGATTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTAAGGGAGATCGGGATGGAAGACAGTGCTTGTACCTCAGGLTTC
AGGGATTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGATTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTCAGAGAGAGTEGCATGEGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGATTGAGAGAGAGCGGGATGGAAGACAGTGCTTGTACCTCAGGLTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAAAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
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Haemulopsis nitidus
Orthopristis chalceus
Aniscotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyrens
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchos macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haepulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydenterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon pilumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anigsctremus interruptus
Anisctremus virginicus
Pomadasys branickii
Anisotremus dovili
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulen sciurus
Haemulon steindachneri

AGGGACTGARAGAGAGTGGGATGGARGACAGTGCTTGTACCTCAGGLTTC
AGGGACTGARAAAGAGTGGGATGGAMMMCAGTGCATGTACCTCACGCTTC
AGGGACTGAGAGAGAGTGGGCTGGAAGACAGTGCTTGTACCTCAGGLTTC
AGGGACTGAGAGAGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGGGGEATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGGGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGAGAGGGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGRGAGGGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGACTGAGAGGGAGTGGGCTGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGAGAGGGAGTGGGATGGAAGACAGTGCTTGTACCTCAGGCTTC
AGGGGCTGCGAGGGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGCCTGAGAGGGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
AGGGGUTGAGAGGGAGTGGGATGGARGACAGTGCTTGTACCTCAGGCTTC
ACGGGCTGRAGAGAGAATGGGATGGARGACAGCECTTGCACCTCAGGCTTC
ACGGGCTGAGAGAGAATGGCGATGGARGACAGCGCTTGCACCTCGGGCTTC

AGTGTCATGATCAAGGARATCCTGTGATGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCCTGTGATGGCATGGETGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCCTGTGATGGCATCGCETGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCGTGTGATGCGCATGGGTGATGTCAGCGAGRA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGCCATGGGCGATEGTCAGCGAGAA
AGTGTCATGATCARGGAATCTIGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGCCATGCGCGATGTCAGCGAGAR
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGRA
AGTGTCATGATCAAGGAATCTTGCTGATGGCATGGETGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCGYGTGATGGCATGGCTGATGTCAGTGAGAA
AGTGTCATGATCAAGGAATCGTGTGATGGUATGGGETGATGTCAGTGAGARA
AGTGTTATGATAAAGGAATCTTGCEGATGGCATGGETGACGTCAGCCAGAA
AGTGTCATGATCAAARGAATCTTGTGATGGCATGGGCGATGTCAGCGAGRA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATETCAGTGAGAA
AGTGTCATGATCAAGGAGTCTTGTGACGGCATGGGTGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGACGGUATGGGCGATGTCAGCGAGRA
AATGTCATGATCAAGGAATCTTGTGATGGCATGGGCGAT GTCAGCGAGRA
AGTGTCATGATCAAGGAATCTTGTGATGCGCATGEGTGATSTCAGCGAGAA
AGTGTCATGATCAAGGARATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAAYCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGTGATGTCAGCGAGRA
AGTGTCATGATCARGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGCCATGGGCGATGTCAGCGAGAA
AGTGTCATGATCAAGGAATCTTGTGATGGCATGEGCEAT GTCAGCGAGAR
AGAGTCATGATCAAGGAATCCTGTGACGGCATGGGCGATGTCAGCGAGAR
AGRGTCATGATCAAGGAGTCTTGCGACGGCATGGGCGATGTCAGCGAGAA

GCATGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTGCGTTTCTCTTTCA
GCATGGCGGAGGACCAGC TGTTCCTGAGAAGGCTGTGCGTTTCTCTTTCA
GCATGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTGCGTTTCTCTTTCA
GCACGGCGGAGGACCAGCTGTTCCTGAGARGGCTGTGCEGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGTTTCTCTTECA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCTTGATARGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGECTGTACGTTTCTCTTTCA
GCATGGTGEAGGACCACTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCATGGTGGAGGACCAGTTGTTCCTGRAGAAGGCTGTACGTTTCTCTTTCA
GCAAGGTGGAGGACCATTTGTTCCGGARAAGCCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGT TGTTCCGGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGUTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTYCTCTTTCA
GCACGGTGGAGGACCAGT TGTTCCTGAGARGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGCTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGCTTCTCTTTICA
GCATGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
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Haemulon flaviguttatum
Haemulon scudderii
Haemulon aunrolineatum
Xeniatins californiensis
Plectorhinchus lessonii
piplodus bermudensis
Pagrus pagrus

biagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Flectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plecterhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovil
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistios califerniensis
Plectorhinchus lessonii
Diplodus bermuodensis
Pagrus pagrus

piagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides

GCACGGTGGAGGACCAGTTGTTCCGGAGARGGCTGTACGTTTCTCTTTCA
GCATGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGARGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTACGTTTCTCTTTCA
GCACGGTGGAGGACCAGTTETTCCTGATAAGGC TGTACGTTTCTCTTTCA
GCACGGCGGAGGACCAGCTETTCCCGAGRRAGGUTGTACGCTTCTCTTTCA
GCACGGCGGAGGACCAGCTGTTCCCGAGRAGGCGGTGLGCTTCTCTTTCA

CTGTTATGTCCGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTCACC
CTGTTATGTCCATCTCTGTCCTGGCAGAT GAGGAGGAGGARGAGGTCACC
CTGTTATGTCCATCTCTGTCOCTGGCAGAT GAGGAGGAGGAAGAGGTCACC
CTGTTATGTCCATCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTCACT
CTGTTATGTCTGTCTCTGTCTTGGCAGATGAGGAGGGGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCTTGECAGATGAGGAGGGGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGARGAGGAAGAGGTTALG
CTGTCATGTCTGTCTCTGTCTTGGCAGACGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTATCTCTGTTCTGGCAGACGAGGCGGAGGAGGAGGTTACG
CTGTTATGTCTATCTCTGTTCTGGCAGACGAGGCGGAGGAGGAGGTTACG
CTATTATCTCTGTCTCTGTCCGGGCARACAAGGAGGTGARAGAGGTRACT
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGAAGCAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACG
CPGTTATGTICTGTCTCTGTCCTGGCAGACGAGCAGGAAGRAGAGGTTACS
CTATTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACG
CTATTATGTCTGTCTCTGTCOTGGCAGACGAGGAGGAGGAAGAGGTTACG
CTATTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACC
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGETCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGRAGGAAGAGGTTACG
CITGTTATGTCTGTCTCTGTCCTGGCAGACGAGCGAGGAGGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGLAGACGAGGAGGAAGAAGAGGTTACA
CTGTTATGTCTGTCTCTGTCCTGGCAGATGAGGAGGAGGAAGAGGTTACG
CTGTTATGTCTGTCTCTGTCCTGGCAGACGAGGAGGAGGAAGAGGTTACA
CCATTATGTCTGTTTCTGTCCTGGCAGACAGCGAGGAGACAGAGGTGACT
CCGTTATGTCTGTTTCTGTCCTGGCAGACGGCGAGGAGARAGAGGTTACC

GTCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTG
ATCTTCAGGGAGTCARAGCCARACTCAGARCTGTCCTGTAAGCCCCTTTG
ATCTTCAGGGAGT CAAAGCCAAACTCAGARCTGTCCTGTAAGCCCCTTTG
ATCTTCAGGGAATCAAGGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTG
ATCTTCACAGAGTCAARGCCAARCTCAGARCTGTCCTGTAAGCCCCTCTG
ATCTTCACAGAGTCARAGCCAAACTCAGAACTGTCCTGTAAGCCLCTCTG
ATCTTCACGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATATTCACGGAGTCARAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGTCGAAGCCRARCTCAGARATGTCCTGTRAGCCCCTGTG
ATCTTCACGGAGTCARAGCCARACTCAGAGCTGTCCTGTAAGCCCCTETG
ATCTTCACGGAGTCAAAGCCRAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGTCAAAGCCAAACTCAGRACTGTCCTGTAAGCCCCTCTG
ATCTTCACGGACTCAAAGCCAAACTCAGATATGTCCTGTAAGCCCCTCTG
ATCTTCACAGAGTCARAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACTGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCACAGAGTCAAAGCCCAACTCAGAACTGTCCTGTRAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTCTG
ATCTTCACGGAGGCAAAGCCARACTCAGAGCTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGCCAAAGCCAMACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAARCTCAGAACTGTCCTGTAAGCCOCTCTG
ATCTTCAGGGAGTCAAAGCCARACTCAGAACTGTCCTGTAAGCCCLICTG
ATCTTCACGGAGTCAAAGCCARAATTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCARACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTG
ATCTTCAGGGAGTCAAAGCCARACTCAGAACTGTCCTGTAAGCCCCTICTG
ATCTTTACGGAGCCARAGCCGAGCTCTGAACTGTCCTGTGAGCCCCTTTG
ATCTTCACGGAGCCAAAGLCGAACTCAGARRTGTCCTGTAAGCCCCTGTG

CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCAGTCCTGT
CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCAGTCCTGT
CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCAGTCCTGT
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Plectorhinchus macrolepis
Hagemulapsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Crthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistivs californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciuruns
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistivg califerniensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diggramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici

CCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCCGTCCTAT
TCTGATGTTCGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
TCTGATGTTCGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGATGAGTCGGACCATGAAACACTCACAGCCETCLTGT
CCTGATGTTTGTGGATGAGCT CGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGCGGACGAGTCAGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGT CGGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTAGATGAGTCAGACCATGRARCACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARARCACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAGACACTCACAGCCGTCCTGT
CCTCATGTTTGTGGACGAATCAGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGACGTCAGACCACGAGACCCTCACAGCCGTCCTGT
CCTGATGTTTGTAGACGAGTCAGACCATGAGACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARRCACTCACAGCCGTCCTGT
CCTGATGTTTGTGGATGAGTCGGACCATGARACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARACACTCACAGCTGTCCTET
CCTGATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARACACTCACAGCCGTCCTGT
CCTGATGTTTGTGGACGAGTCGGACCATGARACACTCACAGCCGTCCTGT
CCTGATGGTTGTGGAGGAGTCAGACCACCAGACGCTCACAGCCATGCTGE
CCTGATGTTCGTGGACGAGTCAGACCATGAGACGCTCACGGCCATCCTGT

CGCCTATAGTCGCAGAGCGCGACGCARTGAAAGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCGACGCAATGAAAGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCARCGCARTGAAAGAGAGCAGGCTCATCCTA
CGCCTATAGTCGCAGAGCGCAACGCAATGAAAGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGAACGCRATGCAATGAAGGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGAACGCARATGCARTGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAACGCARCGCARTGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCRACGCARTGAAGGAGRAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGARCGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGARCGCAATGCCATGAAGGAGAGCAGGCTCATCCTA
CACCTATAGTTGCAGAACGCAATGCCATGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAAAACGCAGTGCAGTGAAGGAGAGCACACTCCTCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAAAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAATGCCATGAAGGARAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCTATCGTTGCAGAACGCAACGCGATGAAGGAGAGCAGGCTCATCCTA
CGCCTATCGTTGCAGAACGCAACGCAATGARGGAGAGCAGGCTCATCCTA
CGCCTATCGTTGCAGAACGCAACGCAATGAAGGARAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAGCGCGACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAGCGCGACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAACGCGACGCARTGAAGGAGAGCAGGCTCATCCTA
CGCCTATAGTTGCAGAACGCAACGCAATGARGGAGAGCCGGCTCATCCTA
CGCCCATAGTTGCAGAGCGCAACGCAATGARGGAAAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTA
CGCCCATAGTCGCAGAACGCAACGCAATGARAGAGAGCAGGCTCATCCTA
CGCCCATAGTTGCAGAACGCGACGCAATGAAGGAGAGCAGGCTCATCCTA
GGCCTGTAGTAGCAGAGCGTATAGCAATGARAGAGAGCAGGCTGATCCTA
GGCCTGTAGTTGCAGAGCGCAAGGCAATGAAAGAGAGCAGGCTGATCCTA

TCCATCGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGSG
TCCATCGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
TCCATTGGTGGACTGCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
TCCATTGGCGGACTGCCCLGCTCCTTCOGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGCGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGS
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGEE
CCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGTACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCCGAGGCACGEE
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTCCACTTCAGAGGCACGEG
TCCATCGETGGACTACGTCGCTCCTTCCGCTTCCACTTCAGAGGCACAGG
TCARTCGGTGGACTGAATCGCTCTTTCCGCTTTCACTTCAGAGGCACAGS
TCCATCGETGGATTACGTCGCTCCTYCCGCTT TCACTTCAGAGGCACALG
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Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flavigubttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictuom
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisctremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplocius bermudensis
Pagrus pagrus

Diagramma plctum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyrens
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon surolineatum

TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACCGG
TCCATCGGCGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGE
TCCATCGGTGGACTACGTCGCTCCTTCCGUTT TCACTTCAGAGGCACGEG
TCCATCGGTGGACTACGTCGCTCCTTCCGOTTTCACTTCAGRAGGCALGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGEG
TCCATCOGTGGACTACCTCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
TCCATTGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGG
TCTATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGEG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACRGG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGEG
TCCATCGGTGGACTACGTCGCTCCTTCCGCTTTCACTTCAGAGGCACGGE
TCTATCGGCGGGCTTGCTCGCTCCTTCCGGTTCCACTTCGCAGTCGTGAG
TCCATCGGTGGACTCGCTCGCTCCTTCCGCTTTCACTTCAGAGGCACCGG

ATACGACGAGAAGATGGTGCGCGAGATGGAAGGGCTCGAGGCCTCGGEET
ATACGACGAGAAGATGGTGCGCGAAATGGAAGGGCTCGAGGCOTCGGEET
ATACGACGAGAAGATGETGCGCGAGATGGAAGGGCTCGAGGLCTCGGGET
ATACGACGAGAAGATGGTGCGCGAGATGGAAGGGCTAGAGGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCEGEET
ATACGATGAGAAGATCGTGCGAGAGATGGAGGGGCTTGAGGCCTCGGLET
ATATGATGAGAAGATGGTGCGAGAGATGGAGGEGECTTGAGGCTTCAGGET
ATATGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCTTCATGET
ATACGATGAGAAGATGETGCGAGAGATGGAGEGGCTTGAGGCCTCGGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGCTTTGAGGCCTCAGGET
ATACGATGAGRAGATGGTGCGAGARATGGAGGGGCTCGAGGCCTCGGGET
ATACGATGAGAAGATGGTGCGAGARATGGAGGGGCTTGAGGCTTCGAGCT
ATATGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAGGCTTCGGEET
ATACGATGAGBAGATGETGCGAGAGATGGAGGGGCTTGAGGCCTCAGGGT
ATATGATGAGRAGATGGTGCGAGAGATGGAGGGGCTTGAGGCCTCGGGET
ATATGATGARAAAGATGGTGCGAGAAATGGAGGGGCTTGAGGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAGGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAGGCCTCGGGET
ATACGATGAGAAGATGGTGCGAGACATGGAGGGGCTCGAAGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAAGCCTCGGEET
ATACGATGAARAGATGGTGCGAGAGATGGAGGGGCTTGAAGCCTCGGGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGECTTGAAGCCTCGGEGT
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAAGCCTCGGGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGEGCTCGARAGCCTCGGGEGET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCHAAGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTCGAGGCCTCGGEET
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGGCTTGAAGCCTCGGGGT
AGGCGATGAGAGARATGATACGTGAGATGGCGGCCCTCGTGGCGTCAGGST
ATACGACGAGARAGATGGTGCGCGAGATGGAGGECCTCGAGGCCTCGGEET

CCACCTACATCTGCACTCTGTGTGACTCCAGCCGGGCAGAGGCCTCCGAA
CCACCTACATCTGCACTCTGTGTGACTCCAGCCGCGCAGAGGCCTCCGAA
CCACCTACATCTGCACTCTGTGTGACTCCAGCCGCGCAGAGGUCTCCGAAR
CCACCTACATCTGCACTCTATGTGACTCCAGCCGTGCAGAGGCCTCTGAG
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCGTCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGECAGAGGCGTCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACGCGGGCAGAGGCATCTCAA
CCACCTATGTTTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGECAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCACRA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGCGCAGAGGCATCTCAA
CGACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCCTTGTGACTCCACCCGGGCAGATGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGGAGACTCTCAA
CCACCTATGTTTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTGAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTGAR
CCACCTATGTTTGCACTCTGTGTGACTCCACCAGGGCAGAGGCATCTGAR
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACTCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGAGTGACTCCACCCGGGCAGAGGCATCTCAA
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAG
CCACCTATGTCTGCACTCTGTGT GATTCCACCCGEGCAGAGGCATCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACTCGGGCAGAGGCATCTCAR
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Xenistius californiensis
Plectorhinchus lessonil
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides
Plectorhinchus macrolepis
Haemunlopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
QOrthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Maemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulcpsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovili
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulen plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurcolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetedonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus

CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCATCTCAR
CCACCTATGCTTGCATTCTATGCGACTCCAGTCGAGCGGACTCGTCTCAA
CCACCTACGTCTGCACTCTCTGCGACTCCAGTCGGGCGGAGGCGTCTCAR

AACATGGTGCTCCACTCTGTCACACGCAGCCAT GAAGAGARACCTGGACCC
ALCATGGTGCTCCACTCTGTCACACGCAGCCATGAAGAGARCCTGGACCG
AACATGGTGTTCCACTCTGTTACACGCAGCCATGAAGAGARCCTGGACCG
AACATGGTGCTCCACTCTGTCACGCGCAGCCATGRAGAGARCCTGGACCG
AACATGGTGCTACACTCCATCACACGCAGCCATGAAGAGAATCTGGACCG
AACATGGTGCTACACTCCATCACACGCAGCCATGAAGAGAATCTGGACCG
AACATGGTGCTGCACTCTGTCCCACGCACCCACGGAGAGARCCTGGACCG
AACATGGTGCTGCACTCTGTCACACGCAGCCACGAAGAGANCCTGGALCG
AACATGGTGCTGCACTCTGTCACACGCARCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCATTCTGTCACACGCAGCCACGARGAGARCGTGGACCG
AACATGGTGCTTCACTCTGTCACACGTAGCCACGAAGAGAACCTGGACCG
AACATGGTGCTTCACTCTGTCACACGTAGCCACGAAGAGARACTGAACTG
AACATGGTGCTGCACTCTGTCACACGTAACCACGAGGAGAACCTGGACCG
RARCATGGTGCTGCACTCTGTCACACGCAGCCACGAAGAGAACCTGGALCG
AACATGGTGCTGCACTCTGTCACACGCACCCACGARGAGARCCTGGACCG
AACATGGTGCTGCACTCTGTCACACGCAARACACGAAGAGAACCTGEGACCG
AACATGGTGCTGCACTCCATCTCACGCAGCCAGGAAGAGGACCTGLACCG
AACATGGTGCTGCACTCTATCACACGCAGCCACGAGGAGAACCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGAAGAGAACTTGGACCG
AACATGGTGCTGCACTCCATCACACGCAACCATGAAGAGARCCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAACCACGAGGAGARCCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGARGAGARCCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGAAGAGARCCTGGALCCG
AACATGGTGCTGCACTCTATCACACGCAACCACGAAGAGARCCTGGACTG
AACATGGTGCTGCACTCTGTCACACGCAACCACGAAGAGARCCTGGACCG
AACATGGTGCTGCACTCTATCACACGCGGCCACGAAGAGAACCTGGACCG
AACATGGTGCTGCACTCCATCACACGCAGCCACGAAGAGARCCTGGACCG
AACATGGTCCTCCACTCCGTCACCCGCARTCAGGACGAGAACAGGGATCG
AACATGGTGCTGCACTCCGTCACCCGCAATCACGACGAGARCCTGGAACG

TTACGAARATATGGAGAACCAACCCTTTTTCTGAGTCTGCAGATGAGUTGL
TTACGAAATATCGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGC
TTACGARATATGGAGGACCAACCCTTTTTICTGAGTCTGTAGATGAGCTGC
TTACGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGAGGAGCTTA
TTATGARATATGGAGRACCARCCCCTTTTCTGAGTCCGTAGAGGAGCTTA
TTATGAAATATGGAGAACCAACCCCTTTTCTGARTCTGTAGAGGAGCTAC
TTATGAAATATGGAGRACCAACCCCTTTTCTGAATCTGTAGAGGAGCTAC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGEAGCTGL
TTATGARATATGGAGARACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGAARATATGGAGAACCAACCCCTTTTCTGAGTCTGTGGAGGAGCTGC
TTATAAARTATGGAGRACCAACCCCTTTTCTGAGTCTGTGGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGAGGAGCTAC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGL
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGT
TTATGAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAARTATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGARACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTGC
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGARATATGGAGAARCCAACCCTTTTTCTGAGTCCGTAGAGGAGCTAL
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTAC
TTATGARATATGGAGRACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGGTAC
TTATGARATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTAC
TTATGAARTATGGAGARCCAACCCCTTTTCTGAGTCTGTAGACGAGCTAC
TTATGARATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTAC
TTACGARATCTGGAGCCCCCACCCTTTTTCCGAGTCTGTAGATGAGCTGE
TTACGAAATCTGGAGGACCAACCCCTTTTCTGAGTCCGCAGATGAGCTGC

GAGACAGAGTCAAAGGGGTCTTTGACAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCARAGGGGTCTCTACCAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCARAGGGGTCTCTGACAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCAAAGGTGTCTCTGCCAAGCCCTTCCTGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARCCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
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Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalcens
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flavignttatum
Haemulon scudderii
Haemulon aurcolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulcopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulecn steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemuleon aurclineatum
Xenistius califcrniensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus

GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCCGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARRGGAGTCTCTGCCARACCCTTCATGGAGACLCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCARGCCCTTCTTGGAGACCCATCCT
GAGACAGAGTCAAAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCARAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTTTCTGCCARACCCTTCATGGAGACTCATCCC
GAGACAGAGTCARAGGAGTTTCTGCCAAACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAARAGGAGTTTCTGCCAAACCCTTCATGGAGACTCATCCC
GAGACAGAGTCARAGGAGTTTCTGCCAAACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAMRAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTCTCTGCCARACCCTTCATGGAGACCCATCCC
GAGACAGAGTCAAAGGAGTTTCTGCCARACCCTTCATGGAGACTCATCCC
GAGACAGAGTCAAAGGAGTGTCGAACAAGCCCTTCATGGAGACCCATCAC
GAGACAGAGTCARAGGESTCTCGGCCAAGCCCTTCATCGAGACCCATCCT

ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGGARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGAAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATCGGLAATGCCACTGAGTTCTATAA
TCGCTGGATGCATTACACTGTGACATCGGCAATGCCACTGAGTTCTATAR
ACGCTGGATGCATTACACTGTGACATAGGCARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCARTGCTACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTGCACTGTGACATAGGCARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTGCACTGTGACATAGGCARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAR
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACRAA
ACGCTGGATGCATTRCACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCARTGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACRA
ACGCTGGATGCATTACACTGTGACATAGGCAATGCCACTGAGTTCTACAA
ACGCTGGACGCGCTGCACTGTGACATCGGCARCGCCACCGAGTTCTACRAA
ACGCTGGACGCGCTGCACTGCGACATCGGCAACGCCACCGAGTTCTACAA

AATCTTCCAGGATGAGATCGGGGAGGTGCACCAAMGAGTCARCCCTAGCC
AATCTTCCAGGATGAGATCGGGGAGGTGCACCAAAAAGTCARCCCTAGCC
AATCTTCCAGGATGAGATCGGGGAGGTGCACCARARAGTCAACCCTAGCC
AATCTTCCAGGATGAGAT TGGGGAGGTGTACCARARAGTGAACCCTAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARAMACCCARCCCAAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARARACCCAARCCCARGCC
AATCTTCCAGGATGAGATCGGTGAAGTGTACCARARACCCAACCCGAGLC
AATCTTCCAGGATGAGATCGGGGARGTGTACCAAGAACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGARGTGTACCARAARCCCAACCCGAGLC
AATTTTCCAGGATGAGATCGGGGAATTGTACCAAAAACCCAACCCAGGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAARRRAAACAACCCAAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAAAAAACARCCCARGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAAAACCCAACCCGAGCC
AATTTTCCAGGATGAGATCGGGGAATTGTACCARARACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGAGAAGTGTACCAARAACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAGAAACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAARGTGTACCARARACCCARACCCGAGTC
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Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scndderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictnm
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
FPlectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemuleon sciurus
Haemulon steindechner:
Haemulen flaviguttatom
Haemulen scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lesscnii
piplodus bermudensis

AATCTTCCAGGATGAGATCGGGGAAGTGTACCARARACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTETACCARAAACCCAACCCGAGCE
AATCTTCCARGACGAGATCGGGGAAGTGTACCARARACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGARGTGTACCARAAACCCARCCCGAGCC
AATCTTCCAGGATGAGATCGGGGARGTGTACCAAAARCCCARCCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARAAACCCARCCCGAGLC
AATCTTCCAGGATCGAGATCGGGGAAGTGTACCARAAACCCARCCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARAAACCCAACCCGAGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCAAAAACCCARCCLGALGCC
AATCTTCCAGGATGAGATCGGGGAAGTGTACCARAAACCCAACCCGAGCC
AATCTTCCAGGACGAGATCGGGGAGGTGTTCCAGAGGCCCAACCCCAGCC
AATCTTCCAGGACGAGATCGGGGAGGTGTTCCAGAGGGUCAACCCCAGCT

GGGAGGARCGGCGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GGGAGGARCGGCGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GGGAGGAACGGLUGCAGC TGGAGGGCGGCCCTAGATARACAGCTGAGGRAG
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATARRCAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCAACGRCGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCARCGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCRACGRCGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTCGATAAACAGCTARGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGRAG
GAGAGCARCGACGCAGCTGGAGGGCAGCCCTAGATAALCAGCTGAGGAAG
GAGAGAAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAG
GAGAGRAACGGCGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGARAAAGGCGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGCCTTAGATAAALCAGCTGAGGAAG
GAGAGCARACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGARG
GAGAGCAACGACGCAGC TGGAGGGCAGCCCTAGATAAACAGCTGAGGARA
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGANG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGARG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATARACAGCTGAGGAAG
GAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAARCAGCTGAGGAAG
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGACAAACAGCTGAGGRAG
GGGAGGAGCGGCGCAGC TGGAGGGCGGCCCTCGACARACAGCTGCGGAAG

AACATGAAGCTARAAGCCAGTAATGAGGATGAATGGGAACTATGCCCGCCG
AAGATGAAGCTAAAGCCAGTAATGAGGATGAATGGGARCTATGCCCGCLG
AAGATGAAGCTAAAGCCAGTAATGAGGATGAATGGGARCTATGCCCGGLG
AAGATGARAGCTAAAGCCAGTARATGAGGATGAATGGGARCTATGCCCGCAG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCLG
ARGATGAAGCTTARACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
ACGATGAAGCTTAAGCCGGTAATGAGAATGAATGGGAACTATGCTCGCCG
ACGATGAAGCTTAAGCCGGTAATGAGAATGAATGGGARCTATGCTCGCCG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTATGCTCGCLG
AAGATGARGCTTAAACCGATAATGAGGATGAATGGTARCTATGCTCGCCG
AATATGAAGCTTARGCCGGTAATGAGGATGAATGGGARCTATGCTCGCCG
AATATGRAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCTCGCLG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGACG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTATGCTCGCLG
AAGATGAAGCTTAAACCGGTAATGAGGATGARTGGGAACTATGCTCACEG
ARGATGAAGCTTARACCGGTAATGAGGATGARTGGGARCTACGCTCGCCG
ARCATGARAGCTTAAACCGGTAATGAGGATGAATGGGARCTACGCTCGCCG
ARCATGARAGCTTARACCGGTAATGAGGATGAATGGGARACTACGCTCGCLG
AATATGRAGCTTAAACCGGTAATGAGGATGAATGGAARCTACGCTCGGLG
ARGATGAAGCTTARACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGARAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCLG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGAAGCTTRAACCGGTAATGAGGATGAATGGGAACTATGCTCGCLG
AAGATGARAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCLG
AAGATGAAGCTTAARACCGGTAATGAGGATGRATGGCAARCTATGCTCGCCG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCCG
AAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGARCTATGCTCGCLG
ARARTGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAA
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Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemuleon steindachneri
Haemulen flaviguttatum
Haemulon scudderii
Haemuleon aurelineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemunlon plumierid
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
FPlectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii

AARATGAAGCTTARACCGGTCATGCGGATGARCGGGARCTACGCCCGCAR

GCTARTGACAATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCCG
GCTAATGACAATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTHCCCTCCG
GCTAATGACAATGAAGGCTGTGGAGGLAGTGTGTGAGCTGGTGCCCTCLG
GCTAATGACCATGGAGGCTGTGGAAGTGGTCTGTGATCTGGTGCCUTCTS
GCTAATGACCATGGAGGCCETGGAGGTGETGTGTGAGCTGGTACCCTCAG
GCTBATGACCATGGAGGCCGTGGAGGTGGTETGTGAGCTGGCTACCCTCAG
GCTAATGACCATGGAGGCCATGGAGETGETGTGTGAGCTGGTACCCTCGG
GCTAATGACCATGGAAGCCGTGGAGGTGGTGTGTGAGCTGGTACCTTCGG
GCTAATGACCATGGAGGCCATGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGTTGGTACCCTCAG
GCTAATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGACCGAGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTACCCTCGE
GCTAATGACCATGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTACCCTCAG
AATAATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCCATGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTAATGACCAAGGAGGCCGTGEAGGTGETGTGTGAGCTGGTACCCTCAG
GCTAATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCUTCAG
GCTAATGACCATGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTACCCTCAG
GCTRATGACCCTGGAAGCCGTGGAGGTGGTGTGTGAACTGGTACCCTCAG
GATAATGACCCTGGAAGCCGTGGAGGTGGTGTGTGAACTGGTACCCTCAG
ACTAATGACCCTGGARGACATGGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGAAGACATAGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGARGCCATGGAGGTGGTEGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGAAGCCGTGGAGGTGETGTGTGAACTGGTACCCTCAG
GCTAATGACCCTGGAAACCGTGGAGGTGGTGTGTCGAACTSGTACCCTCAG
ACTAATGACCCTGGAAGCCATGGAGGTGGTGTGTGAACTGGTACCCTCAG
GCTAATGACCGAGGAGGCCGTGGAAGTGGTGTETGAGCTGGTGCCCTCAG
GCTAATGACCGAGGAGGCCGTGGAGGTEGTGTGTGAGCTGGTGCCUTCEE

AGGAGAGGAGGGAGGCCLCTCGAGCGAGCTTATGAGGCTCTATCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGRGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGAGAGGCCCTAAGGGAGCTTGTGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGAGAGC TTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGAGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGCGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCLCCTGAGGGAGC TTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATAAGGCTCTACCTCCAGATG
AGGAGAGGGGGGAGGCCCTARGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAAGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATE
AGGAGAGGARGGAGGCCCTGAGCGAGCTTATGAGGLCTCTACCTCCAGATG
BGGAGAGGARGGAGGCCCTGAGCGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGATTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGEGAGGCCCTGAGGGAGATTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCT TATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTCAGCGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGATTATGAGCCTCTACCTCCAGATG
AAGAGAGGAGGGAGGCCCTGAGGGAGCTTATCAGGCTCTACATCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATG
AGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATG

AAGCCTGTGTGGCGCGCCACCTGTCCAGCCAAGGAGTGCCCCGACCAGET
BAGCCTGTGTGGCGCGCCACCTGTCCAGCCAAGGAGTGCCCCGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCAAGGAGTGCCCCGACTAGET
AAGCCTGTGTGGCGCGUCACCTGTCCAGCCAAGGAGTGCCCCGATCAGCT
AAACCTGTGTGGCGCGCCACCTGTCCGTCCAAGGAGTGCCCAGACCAGTT
AARCCTGTGTGGCGEGCCACCTGTCCGTCCARGGAGTGCCCAGACCAGTT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGLT
AAACCTGTGTGGCGCGCCACCTGTCCGHCUARAGAGTGCCCTGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCAAGGAGTGCCCTGACCAGCT
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Anisotremus dovil
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulen plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulcon aurclineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodencides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptuas
Anisotremus virginicus
Pomadasys branickiil
Anisotremus dovii
Haemulopsis axillaris
Haemulepsis nitidus
Orthopristis chalceus
Aniscotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurcliineatum
Xenistius californiensis
Plectorhinchns lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus guritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan

Haemulon plumierii

ARGCCTGTGTGECGCGCCACCTGTCCAGCCAAGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGECGCGCCACCTGTCCGGCCARGGAGTGCLCTGACCAGET
AAGCCTGTGETGGCECELCACCTGTCCGGCCARGGAGTGCCCTGACCAGET
AAGCCTGTGTGGCEGCCCCACCTETCCLGCCAAGGAGTGCCCTGACCAGET
ARGCCTGTGTGGCGTGCCACUTETCCAGCCARGGAGTGCCCTGACCAGCT
ARGCCTGYGTGGCGTGCCTCCTETCCAGCCAAGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGECGCGCCACCTGTCCGGCCARGGAGTGTCCTGACCAGCT
AAGCCTGTGTGGCGCGCCACCTGTCCGGCCAAGGAGTGCCCTGACCAGCT
AAGCCTGTGTGGLGCGUCACCTGTCCGGCCAAGGAGTGCCCTGACCAGTT
ARAGCCTGTGTGGCGCGCCACCTGTCCGGCCARGGAGTGCCCTGACCAGCT
AAGCCTGTGTGEGCECGUCTCCTGTCCAGCCARGGAGTGCCCCGACCAGLT
AAGCCTGTIGTGGCGCGUCACCTGTCCAGCCAAGGAGTGCCCCGACCAGCT
AAGCCTETGTGGCGCGCCACCTGTCCAGLCARGGAGTGCCCCGACCAGLT
AAGCCTGTGTGGLGCGCCACCTGTCCAGCCARGGAGTGCCCCGACCAGET
AAGCCTGTGTGGCGCGLCACCTGTCCAGCCARGGAGTGCCCTGACCAGET
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCAAGGAGTGCCCCGACCAGLET
AAGCCTGTGTGGCGCGCCACCTGTCCAGCCARAGAGTGCCCCGACCAGCT
AAGCCTGTGTGGCGCGLCACCTGTCCAGCCARGGAGTGCCCCGACCAGLT
AAGCCCGTGTGGCGAGCCAGUTGCCCAGCTARAGAGTGCCCCGACCAGCT
AAGCCCGTGTGGCGAGCCAGCTGCCCGGCCAMGGAGTGCCCCGACCAGCT

GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GIGCCGCTACAGCTTTARCTCCCAGCGCTTTGCCGACCTCCTUTCOTCTA
GTGUCGCTACAGCTTTAACTCCCAGCGCTTTGCTGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTITARTTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCT T TAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCECTTTGCCGACCTCCTLCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GIGCCGCTACAGCTTTRATTCGCAGCGCTTTGCTGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCAGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTRACTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCGGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCCGACCTCCTCTCETCTA
GTGCCGCTACAGCTPTAATTCCCAGCGCTTTGCCGACCTCCTCTCGTCTA
GTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCCGACCTCCTCTCCTCTA
GTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCTGACCTCCTCTCCTCCA
GTGCCGCTACAGCTTCAACTCCCAGCGGTTCGCCGACCTCCTCTCCTCCA

CCTTCAMGTATAGGTACAACGGAAAGATAACCAATTACCTGCACAAGACC
CCTTCAAATATAGGTACAARCGGAAAGATAACCAATTACCTGCACARGACC
CCTTCARATATAGGTACAACGGAAAGATAACCAATTACCTGCACAAGACC
CCTTCAAATATAGATACAACGGAAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGCTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTARATATAGGTACAATGGAAARGATAACCAATTACCTGCACARGACC
CCTTTAAATATAGGTACAATGGAARGATAACCAATTACCTGCACRAGACC
CCTTTAAATATAGGTACAATGCGGAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGAAGATGACCAATTACCTGCACAAGACC
CATTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CATTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACARGACC
CCTTTARATATAGGTACAATGCGAAGATAACCAATTACCTGCACAAGACT
CCTTTAAATATAGGTACAACGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGATACAATGGGAAGATAACCAATTATCTGCACRAGACC
CCTTTAAATATAGGTACAATGGAAAAATAACCAATTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCACAAAACC
CCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCACAAGACC
CCTTCAAATATAGGTACAATGGAAAGATAACCARTTACCTGCACAAGACC
CCTTTAAATATAGGTACAATGGGAAGATAACCARTTACCTGCACAAGACT
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Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon augrcelineatum
Xenistius californiensis
Plectorhinchus lessonii
Dipledus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
OQrthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulcon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulen aurelineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Hazemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axilliaris
Haemulopsis nitidus
Orthopristis chalceus
Anisctremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haepulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictun

CCTTTARATATAGGTACAATGGGARGATARCCAATTACCTGCACARGACC
CCTTTARATATAGGTACAATGGGARAGATAACCAATTACCTGCACARGACC
CCTTTABATATAGGTACAATGGGARGATARCCAATTACCTGCACAAGALC
CCTTTAARTATAGGTACAATGGGAAGATAACCARTTACCTGCACAAGACT
CCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTARATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACC
CCTTTARATATAGGTACAATGGGAAGATAACCAATTACCTGCACAAGACT
CCTTCAMRATATAGGTACAACGGAAARGATAACCAATTACCTGCACARGACC
CCTTCAAGTACAGGTACAACGGAARAGATAACCAACTACCTGCGCAARACG

CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTCAAATCATAGAGAGAGATGGATCCATAGGRGCCTG
CTGGUCCACGTGCOTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAMATCATAGAGAGAGATGGCTCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCAAGTACCTGAARTCATCAAGARAGATGGATCCATAGGRGCGTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCAAGTACCTGAAATCATAGAGAGAGATGGATCCATAGGAGCGTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCETG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCATG
CTGGCCCATGTGCCTGARATCATAGAGAGAGATGGATCCATAGGAGCATG
TTGGCTCATGTACCTGARATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCAAGTACCTGAAATCATAGAGAGAGATGGATGCATAGGAGCGTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAARTAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTG
CTGGCCCATGTGCCTGARATCATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTG
CTGGCCCACGTCCCCGAARTCATAGAGAGAGACGGATCCATCGGAGCCTE
CTGGCCCACGTCCCCGARATCATAGAGAGAGACGGATCCATCGGCGCCTG

GGCCAGTGAGGGGAACGAGTCGGCAAACAAACTGTTCATCCGGGLAGAGT
GGCCAGTGAGGGGAATGAGTCGGCAAACARACTGTTTATCCGAGCAGAAT
GGCCAGTGAGEGGAACGAGTCGGCAMACARACTGTTCATCCGGGCAGRAAT
GGCCAGTGAGGGGARCGAGTCGGECAAACARACTGTTTATCCGGGCTGAAC
GGCCAGCGAGGGGRACGAGTCAGCAAACAAACTGTTCATCCGAGCGGAAC
GGCCAGCGAGGGGAACGAGTCAGCAAACAAACTGTTCATCCGAGCGGAAC
GGCCAGCGAGGGGARCGAGTCAGCAAACAAACTGTTCATCCGAGCAGAAC
GGCCAGCGAGGGGAATGAGTCAGCAAACAAACTGTTTATTCGAGCAGAGC
GGCCAGCGAGGGGAAGGAGTCAGCARACAAACTCTTCATCCGGGCAGAGC
GGCCATTGATGGGCAGGCATCAGCARACGAACTGTTCATCCGAGCAGAGC
GGCCAGCGAGGGGAAGGAGTCAGCAAACARACTGTTTATCCGAGCAGAAC
GACCATTGATGGGRAGGAATCAGCAAACGAAGTATTTATCCGAGCAGAAC
GGCCAGCGAGGGARACGAGTCAGCAAACAAACTGTTAATTCGAGCAGAAC
GGLCAGTGAGGGARACGAGTCAGCAAATARACTGTTGATCCGAGCTGAAC
GGCCAGCGAGGGGAACGAGTCAGCAAACARACTETTTATCCGAGCAGAGE
GGCCAGCGAGGGGAACGAGTCAGCAAACAANCTGTTTATCCGAGCAGAAC
GGCCATTGATGGGAAGGAATCAGCAAACGARGTCTTCATCCGAGCAGARL
GGCCTTCGATGGGAAGGAGTCAGCAAACARACTGTTTATCCGAGCAGAAC
GGCCAGCGAGGGGAATGAGTCAGCAAACAAACTGTTTATCCGAGCCGAAC
GGCCAGCGAGGGGAACGAGTCAGCAAACAARCTGTTTATCCGGGCAGAAC
GGCCAGCGAGGGGAACGAGTCAGCAAACARACTGETTCATCCGGGCAGAAL
GGCCAGCGAGGGGAACGAGTCAGCAARACARACTGTTTATCCGGGCAGAAC
GGCCAGCGAGGGGAARCGAGTCAGCAAACAARCTGTTTAT CCGGGCAGAAC
GGCCAGCGAGGGGAACGAGTCAGCAARCAMRACTGTTAATCCGAGCAGAAC
GGCCAGTGAGGGGAACGAGTCAGCARACAARCTATTTATCCGGGCAGARC
GGCCAGCGAGGGGAACGAGTCAGCAARCARACTGTTCATCCGGGCAGARC
GGCCAGCGAGGGGAACGAGGAGGCAAACARAGTGTTTATCCGAGCAGAAT
GGCCAGCGAGEGGAACGAGTCGGCAARCARGCTGTTCAT TCGAGCCGARC
GGCCAGCGAGGGGAATGAGTCGCCGARCAAARCTATTTATTCGAGCTGAGC

TAAGCCBACCCGGCGCGCTCCTAGGAGACGACCAGATTTACAATGTTATC
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Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickiil
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemuleon scudderii
Haemulon aurclineatum
Xenistius califerniensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisctremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistius californiensis
Plectorhinchus lessonili
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsig axillaris
Haemulopsis nitidus

TAAGCCARCCCGGCGCTCTCCTGGGAGACGACCAGATTTATAATGTTATT
TAAGCCAACCCGGCGCTCTCCTAGGAGACGACCAGATTTACAATGTTATT
TAAGCCARCCTGGCEGCTCTTTTAGGGCGACGACCAGAT CTACAATGTAATC
TCAGCCARCCGGGCGCTCTCCTCGGGGACGACCAAAT TTACAATGTTATT
TCAGCCAACCGGGCGCTCTCCTCGGGGACGACCAAATTTACAATGTTATT
TCAGCCAACCGGGCGCCCTCCTCGGAGACGACCAGATTTATAATGTAATT
TCAGTCAGCCGGGCGCCCTCCTCGGAGACGACCAGAT TTATAATGTAATT
TTAGCCAACCGGGCGCTCTCCTAGGGGACGACCAGATTTATAATGTTATT
TCAGCCAACCAGGCGCCCTCCTTGGGGATGACCAAATTTACARTGTCATC
TTAGCCAGCCCGGCGCCCTCCTCGGGGACGATCAGATTTACARTGTAATC
TTAGCCAGCCCGGCGCCCTCCTCGHGGACGATCAGATTTACAATGTAATC
TCAGCCAGCCTGGAGCTCTCCTCGGAGACGACCAAATTTACAATGTCATT
TCAGTCRACCCGGCGCTCTCCTTGGGGACGATCAGATTTACAATGTGATC
TCAGCCAACCAGGCGCTCTCCTCGGAGACGACCAAATTTACAACGTAATC
TCAGCCAACCAGGCGCCCTCCTCGGGGATGACCAAATCTATAACGTAATC
TCAGCCAACCGGGTGCACTCCTCGGGGACGACCAGATTTATARCGTAATC
TTAGCCAGCCAGGCGCCCTCCTGGGAGATGACCAGATTTATAATGTAATC
TCAGCCAACCGGGCGCTCTCCTCGGGGACGACCARATTTATAATGTAATC
TAAGCCAGCCAGGCGCACTCCTCGGGGACGACCAGATCTATAACGTAATT
TGAGCCAACCAGGCGCACTCCTGGGAGACGACCAGATCTATAACGTAATT
TAAGCCARCCGGETGCACTCCTCGGGGACGATCAAATCTATAACGTAATT
TAAGCCARCCAGGCGCACTCCTTGGGGACGACCAGATTTATARCGTAATT
TAAGCCAACCAGGCGCACTCCTAGGGGACGACCARATTTATARCGTAATT
TGAGCCAACCAGGCGCACTCCTGGGAGACGACCAGATCTATAACGTARTT
TTAGCCAACCAGGCGCTCTCCTTGGAGACGACCAAATCTATAATGTCATT
TAAGCCAACCCGGCGCTCTCCTGGGAGACGACCAGATTTATAATGTTATT
TARGCCAGCCTGGCGCCCTCCTTGGCGACGACCAGATTTATAATGTAATT
TTAGCCAGCCCGGGGCTCTCCTAGGCGACGACCAGATTTATAATGTTATT

GITACGGCGCATGCGTTCGTAATAATCTTCTTTATAGTTATACCCATCCT
GTTACGGCACRTGCATTCGTAATAATCTTTTTTATGGTTATACCTATCCY
GTTACGGCGCACGCGTTCGTAATAATCTTCTTTATGGTAATACCAATCCT
GTTACAGCCCACGCTTTCGTAATAATTTTCTTTATAGTGATGCCTATCAT
GTTACCGCCCACGCGTTCGTGATAARTTTTCTTCATAGTCATACCAATCCT
GTTACCGCCCACGCGTTCGTGATAATTTTCTTCATAGTCATACCAATCCT
GTTACGGCACACGCGTTCGTAATAATTTTCTTTATAGTAATACCAATCCT
GTTACCGCACATGCGTTCGTAATAATTTTCTTTATAGTAATACCAATTCT
GTTACTGCACATGCGTTTGTAATAATCTTCTTTATAGTAATACCAATTTT
GTTACCGCCCACGCATTCGTAATAATTTTTTT TATAGTARTACCGATCCT
GTAACCGCACACGCATTCGTAATAATCTTCTTTATAGTCATGCCAATTCT
GTAACCGCACACGCATTCGTAATAATCTTCTTTATAGTCATGCCARTTCT
GTAACTGCACATGCATTTGTAATAATCTTTTTTATAGTTATGCCAATTTT
GTTACCGCCCACGCATTTGTAATARTCTTCTTTATAGTTATACCCATTCT
GTTACGGCACATGCATTCGTAATAATCTTCTTTATAGTAATACCAATCCT
GTTACTGCACATGCATTCGTAATAATTTTCTTTATGGTTATACCAATTCT
GTTACTGCACATGCCTTCGTAATAATTTTCTTTATAGTAATACCTATTCT
GTCACTGCCCATGCTTTCGTAATAATTTTCTTCATAGTTATGCCTATCCT
GTCACTGCACACGCCTTTGTAATAATTTTCTTTATAGTARTGCCTATTTT
GTTACTGCGCATGCGTTCGTAATAATTT TCTTTATAGTAATGCCAATCCT
GTTACTGCGCATGCATTCGTAATAATTTTCTTTATAGTAARTGCCAATCCT
GTTACTGCGCATGCGTTCGTGATAATTTTCTT TATAGTAATGCCAATTCT
GITACTGCGCATGUGTTCGTARTAATTTTCTTTATAGTAATGCCAATTLT
GITACTGCGCATGCGTTCGTAATAATTTTCTTTATAGTAATCGCCAATTCT
GITACTGCGCATGCGTTCGTGATAATY TTCTTTATAGTAATGCCAATTCT
GITACTGCGCATGCGTTCGTAATAATTTTCTTTATAGTAATGCCAATTCT
GTTACGGCACATGCATTCGTAATAATCTTTTTTATGGTTATACCTATCCT
GTTACAGCACATGCGTITGTARTAATTTTCTTTATAGTAATACCAATCAT
GTTACAGCACACGCGTTTGTAATAATTTTCTTTATAGTTATACCAATTAT

AATTGGAGGGTTCGGARACTGACTAGTCCCGCTAATAATCGGAGCACCTG
AATTGGAGGATTCGGAAACTGACTGGETCCCATTAATAATCGGEGGCACCTG
GATCGGAGGGTTCGGAAACTGACTGGTCCCACTAATAATCGGAGCGCCTG
ARTCGGGGGCTTCGGAAACTGACTAGTTCCCTTAATGATTGGGGCACCTG
AATCGGAGGGTTCGGGAACTGACTTGTCCCCCTAATGATTGGGGCCCCCG
AATCGGAGGATTCGGGAACTGACTTGTCCCCCTAATGATTGGGGCCCCCG
ARTCGGAGGATTCGGAAACTGACTTGTTCCTCTAATGATCGGAGCCCCCG
AATCGGAGGGTTCGGAAACTGACTTGTCCCCTTAATGATCGGAGCCCCCG
AATTGGTGGCTTCGGCAACTGACTTGTCCCCCTAATGATCGGGGCCCCCG
CATCGGAGGGETTTGGGAACTGACTTGTCCCCCTAATGATCGGAGCCCCCE
TATTGGCGGETTTGGTAACTGACTAGTCCCACTAATGATTGGGGCCCCTG
TATTGGCGGGTTTGGTAACTGACTAGTCCCACTAATGAT TGGGGCCOCTG
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Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auriftus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemuleon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetedonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscls
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickili
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Crtheopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurplineatum
Xenistius californiensis
Plectorhinchus lesscnii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Flectorhinchus chaetedonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisctremus interruptus
Anisctremus virginicus
Pomadasys branickii
Anisctremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Crthopristis chalceus
Anisotremus pacifici
Xanichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum

AATTGGCGGATTTGGAARCTGACTTGTCCCCCTGATGAT TGGGGCCCCTG
CATCGGCGGCTTTGGCARCTGGCTTGTGCCCCTGATGATCGGGGCCCCTG
ARTTGGAGGGTTTGGCAACTGACTTGTCCCCCTCATGATTGGTGCCCCCG
CATCGGGGGTTTCGGCAACTGACTTGTTCCCCTTATGAT TGEGGLCOCTG
AATTGGTGGTTTCGGAARCTGACTCGTGCCCCTAATGATTGGAGCGCCTG
AATTGGGGGTTTTGGETAACTGACTGGTCCCCCTAATAATTGGGGCCCCLG
AATCGGCGGCTTTGGAARCTGACTCGTGCCCCTAATGATCGGGGCCCCTG
CATTGGAGGATTTGGAAACTGACTCGTTCCCCTAATGATTGGGGCGCCCG
CATTGGAGGGTTTGGAAACTGACTCGTCCCCCTAATGATTGGGGCACCCG
CATCGGAGGATTTGGAAACTGACTCGTTCCCCTAATGATCGGGGCGLCCG
CATTGGAGGATTTGGAARCTGACTTGTTCCCCTAATGATCGGAGCGLCCG
CATTGGAGGATTCGGAARCTGACTCGTCCCCCTAATGATTGGAGCGCCCG
CATTGGAGGATTTGGAAACTGACTTGTCCCCCTAATGATCGGGGCGCCTG
CATTGGAGGGTTTGGAAACTGACTTATCCCCCTTATGATCGGGGCGCCCG
ARTTGGAGGATTCGGAAACTGACTGGTCCCATTAATAATCGGGGCACCTG
GATTGGAGGCTTTGGAAACTGACTAATCCCACTTATGATCGETGCCCCTG
GATTGGAGGCTTTGGGAACTGATTAATTCCACTTATGATTGGTGCCCCTG

ACATGGCATTCCCCCGAATGAACAATATGAGTTTCTGACTTCTCCCTCCG
ACATGGCATTCCCTCGAATGARACAATATGAGCTTCTGACTTCTCCCACCA
ACATGGCATTCCCCCGAATARACAATATGAGCTTCTGACTTCTCCCACCA
ACATAGCATTCCCTCGAATARACARCATGAGCTTCTGACTTCTACCCCCC
ACATGGCATTCCCACGGATARACAACATGAGTTTCTGACTCCTTCCCCCT
ACATGGCATTCCCACGGATAAACAACATGAGTT'TCTGACTCCTTCCCCCT
ACATGGCATTCCCCCGAATAAACRACATGAGCTTCTGGCTCCTCCCACCT
ATATGGCATTCCCCCGAATARACAATATGAGCTTCTGGCTCCTCCCACCT
ACATGGCATTCCCCCGGATARACARCATGAGCTTCTGGCTCCTTCCTCCC
ACATAGCATTCCCTCGAATGAACAACATGAGTTTCTGGCTCCTTCCTCCC
ACATAGCATTCCCTCGGATAAATAATATGAGCTTCTGACTCCTCCCTCLC
ACATAGCATTCCCTCGGATAMATAATATGAGCTTCTGACTCCTCCLTCCC
ACATAGCATTCCCACGAATGAACAACATGAGCTTCTGACTACTCCCTCCC
ACATGGCTTTCCCTCGAATGAACAACATGAGCTTTTGGCTGCTCCCCCLT
ACATGGCATTCCCCCGARATAAATAACATGAGCTTTTGGCTGCTTCCGCCT
ACATAGCATTCCCTCGAATAAATAATATGAGCTTTTGACTTCTACCTCCT
ATATGECATTCCCTCGGATGAACAACATGAGT TTTTGACTACTTCCCCCC
ACATGGCCTTCCCTCGRATARATAATATAAGCTTCTGACTCCTTCCACCC
ACATAGCATTCCCTCGGATGAACAACATGAGCTTCTGACTCCTCCCTCCC
ACATGGCATTCCCCCGAATGAATARCATGAGCTTTTGACTCCTCCCTCET
ATATGGCATTCCCCCGRATGAATARCATGAGCTTTTGACTCCTCCCTCCC
ATATGGCATTCCCGCGRATGAATAACATGAGCTTTTGACTCCTCCCTCCT
ACATGGCATTCCCCCGAATGAACARTATGAGCTTTTGACTCCTCCCTCCT
ACATGGCATTCCCCCGGATGAATAACATGAGCTTTTGACTCCTCCCCCCT
ATATGGCATTCCCACGAATGAACAATATGAGCTTTTGACTCCTTCCTCCA
ATATGGCATTCCCCCGAATGAACAACATGAGCTTCTGACTCCTTCCCCLT
ACATGGCATTCCCTCGAATGAACAATATGAGCTTCTGACTTCTCCCACCA
ACATAGCATTCCCCCGARATARATAACATGAGCTTCTGACTTCTGCCTCCC
ACATAGCATTCCCCCGAATGAACAACATGAGTTTCTGACTGCTCCCTCCC

TCCTTLCTTCTCCTCCTTGCCTCOTCAGGCGTAGAAGCCGGGGCAGGGAC
TCCTTCCTCCTCCTCCTTGCCTCCTCAGGCGTAGAAGC TGGAGCAGGGAC
TCCTTCCTTCTCCTCCTTGCCTCCTCAGGCGTAGAAGCCGGAGCAGGAAC
TCATTCCTTCTCCTCCTAGCCTCTTCAGGAGTTGAGGCGGGAGCTGGGAC
TCCTTCCTCCTCCTCCTCGCCTCTTCAGGGGTGGAGGCCGGTGCCGGTAC
TCCTTCCTCCTCCTCCTCGCCTCTTCAGGEGTGGAGGCCGGTGCCGETAC
TCCTTCCTCCTCCTCCTTGCCTCCTCAGGCGTAGAAGCCGGAGCCGGTAC
TCCTTCCTTCTCCTCCTTGCCTCCTCAGGCGTAGAAGCTGGGGCCGGCAC
TCTTTCCTTCTCCTCCTCGCCTCCTCEGGEGTAGRAGCCGGGGCTGGTAL
TCTTTCCTTCTCCTCCTCGCCTCTTCAGGGGTAGAAGCAGGGGCTGGTAC
TCCTTCCTCCTACTTCTGGCCTCTTCCGGGGTCGAAGCCGGLGCCGGCAC
TCCTTCCTCCTACTTCTGGCCTCTTCCGGGGTCGAAGCCGGCGCCGGCAC
TCCTTCCTCCTCCTCCTGGCCTCTTCAGGTGTCGAAGCCGGAGCTGGTAC
TCTTTCCTCCTTCTTCTTGCCTCTTCAGGGGTCGAAGCAGGAGCTGGGAC
TCTTTCCTCCTGCTCCTCGCCTCTTCOGGLGT TGAAGCCGGGGCAGGAAC
TCATTCCTCCTACTTCTTGCCTCATCAGGCGTAGAAGCAGGGGCTGGCAC
TCTTTCCTCCTTCTACTTGCCTCTTCAGGEGTTGAGGCTGGGGCCGGAAC
TCTTTCCTTCTTCTCCTTGCCTCATCAGGTGTTGRAGCTGGGGCAGGGAC
TCTTTCCTTCTCCTCCTTGCCTCCTCAGGGGTCGAGGCUGGGGCTGGAAC
TCTTTCCTTCTCCTTCTCGCTTCTTCAGGTGTAGAAGCTGGGGCCGGAAT
TCTTTCCTTCTCCTTCTCGCCTCTTCAGGCGTAGAGGCTGGGGCCGGGAC
TCTTTCCTCCTCCTTCTCGCTTCTTCAGGSGTAGAGGCTGGAGCTGGRAC
TCTTTCCTTCTCCTTCTCGCCTCTTCAGGGETAGAGGCTGGGGCTGGARC
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Haemulon scudderii
Haemulon aureclineatum
Xenistivs californiensis
Plectorhinchus lessonii
biplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodoncides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Crthopristis chalceus
Anigsotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus Interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Crthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus anritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachreri
Haemulon flaviguttatum
Haemulon scudderili
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lesscnii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Flectorhinchus vittatus
Plectorhinchus chaetodeonoides
Plectorhinchus macrolepis

TCTTTCCTTCTCCTTCTCGCCTCTTCAGGAGTAGAGGCCGGGECTGGGAC
TCTTTCCTTCTCCTTCTTGCCTCTTCAGGCGTAGAAGCTGGGGCTGGGAC
TCTTTCCTTCTCCTTCTCGCCTCCTCAGGAGTAGAGGCCGGGGCCGGAAC
TCCTTCCTCCTCCTCCTTGCCTCCTCAGGCGTAGAAGCTGGAGCAGGGAC
TCATTCCTCCTCCTGCTAGCCTCGTCCGGAGTTGAGGCTGGGGTCGGTAC
TCATTCCTTCTCCTACTTGCCTCCTCAGGAGTTGAAGCCGGAGCTGGCAC

TGETTGAACAGTCTACCCCCCGTTGECCGGARATTTAGCGCACGCAGGTG
TGGTTGAACAGTCTACCCCCCACTAGCCGGCAATTTAGCGCACGCAGGAG
TGGTTGAACAGTTTACCCCCCATTGGCCGGTAATCTGGCGCACGCAGGTG
AGGATGAACTGTATATCCACCACTGECTGGCAACCTAGCCCACGCTGEGG
TGGETGGACAGTCTACCCGCCCCTGECCGGGARCCTCGCCCATGUAGGAG
TGGGTGGACAGTCTACCCGCCCCTGGCCGGARACCTCGUCCATGCAGGAG
CGGGTGGACAGTCTACCCTCCCTTAGCCGGGAACCTAGCTCACGCCGGAG
CGGATGAACAGTTTACCCTCCCTTAGCCGGARATCTAGCGLATGCCGGESE
GGGGTGGACAGTTTACCCTCCTTTAGCCGGARACCTAGCCCACGCGGGEG
CGGATGGACAGTCTATCCCCCTCTAGCTGGGARCCTAGCTCATGLLGGEEG
AGGATGAACAGTGTACCCTCCTTTGGCTGGARACTTAGCCCACGCGGGAG
AGGATGAACAGTGTACCCTCCTTTGGCTGGAARCTTAGCCCACGCGGGAG
AGGGTGGACAGTTTACCCCCCTCTGGCCGGAAACTTGGCCCATGCGGGAG
AGGGTGGACCGTATACCCGLCTTTGECCGGAAACCTGGCACACGCCGGAG
CGGATGARACAGTTTACCCTLCTCTGGCGGEGAACCTGGCCCACGCAGGTG
CGGATGAACCGTGTACCCCCCTCTTGCCGGCAATCTAGCCCATGCAGGGG
CGGATGAACAGTTTACCCACCTTTAGCCGGCAACCTCGCCCACGCAGGAG
CGGATGAACAGTCTACCCCCCTCTAGCT GGAAACCTAGCCCACGCAGGGE
TGGGTGGACAGTATACCCCCCTCTGGCCEGAAACCTGGUTCACGCAGGAG
TGGGTGGACTGTTTACCCCCCTCTAGCCGGAAATCTAGCACATGCTGGGG
GGGGTGAACTGTTTACCCCCCTCTAGCGGGTARCCTAGCACACGCTGGGEG
GGGGTGAACTGTCTACCCCCCTCTGGCCGGARATCTGGCACACGCCGGEE
GGGGTGAACTGTCTACCCCCCTCTAGCTGGGAATCTAGCACATGCCGGGE
TGGGTGAACTGTCTACCCTCCCTTAGCTGGTAACCTAGCGCACGCCGGAG
TGCGATGAACTGTTTATCCCCCTCTAGCTGGGAATCTGECACACGCCGGGGE
TGGGTGAACTGTTTACCCCCCTTTAGCCGGGAATL TGGCACACGCCGGGE
TGGTTGAACAGTCTACCCCCCACTAGCCGGCAATTTAGCGCACGCAGGRAG
TGGATGAACTGTTTACCCGCCCCTGGCAGGTAACCTCGCTCACGCAGGTG
CGGATGAACGGTTTATCCGCCACTAGCTGGGAATCTTGCCCACGCAGGAG

CATCTGTAGACCTCACGATCTTCTCCCTACATCTGGCCGGTATCTCATCA
CATCTGTTGACCTAACAATCTTCTCTCTTCATCTGGCCGGTATCTCCTCA
CATCTGTTGACCTAACAATCTTTTCCCTTCATCTGGCCGGTATCTCCTCA
CATCTGTTGACCTCACCATCTTCTCCCTACACCTAGCAGGTGTTTCTTCA
CATCTGTCGACCTGACCATCTTCTCCCTCCACTTAGCTGGTGTCTCCTCA
CATCTGTCGACCTGACCATCTTCTCCCTCCACTTAGCTGGCGTCTCCTCA
CATCTGTCGATCTAACAATTEITCTCCCTTCACCTAGCAGGTGTTTCCTCA
CATCCGTTGACCTAACAATTTTCTCCCTCCACTTAGCAGGTGTTTCCTCA
CATCCGTTGACCTAACAATTTTCTCCCTTCACTTGGCAGGTGTGTCCTCA
CATCCGTCGACTTGACAATTTTCTCCCTCCACCTAGCAGGGGTCTCTTCT
CATCTGTTGACCTGACAATCTT T TCACTTCACCTAGCAGGGGTATCATCT
CATCTGTTGACCTGACAATCTTTTCACTTCACCTAGCAGGGGTATCATCT
CATCCGTCGATCTAACAATTTTCTCTCTTCACCTAGCAGGTGTCTCCTCA
CTTCCGTTGARCTTAARCCATCTTCTCCCTTCATCTTGCAGGTGTATCTTCA
CATCAGTGGACCTAACAATCTTTTCTCTCCACTTAGCAGGGGTCTCCTCA
CCTCGGTAGACCTGACCATCTTTTCTCTGCATCTAGCAGGTGTTTCCTCA
CATCAGTTGACCTAACCATTTTCTCCCTTCACTTGGCGGGTGTTTCCTCA
CATCAGTCGARCCTGACAATTTTCTCACTTCACCTCGCAGGTGTTTCCTCA
CTTCCGTCGATCTAACAATCTTCTCCCTTCACCTGGCAGGTGTCTCCTCA
CATCAGTTGACCTTACAATTTTCTCCCTTCACTTAGCAGGTGTCTCATCA
CATCAGTTGACCTTACAATCTTTTCCCTTCACTTAGCAGGTGTCTCGTCA
CATCGGTTGATCTTACAATCTTCTCCCTTCACTTAGCAGGTGTCTCATCA
CGTCGGTTGACCT TACAATCTTCTCCCTCCACTTAGCAGGTGTCTCATCG
CATCAGTTGATCTTACAATTTTCTCCCTCCACCTAGCAGGGETCTCATCC
CATCAGTTGATCTTACAATCTTCTCCLTCCACCTAGCAGGTGTTTCATCA
CATCAGTTGACCTCACAATTTTCTCTCTCCACCTAGCAGGTGTCTCATCA
CATCTGTTGACCTAACAATCTTCTCTCTTCATCTGGCCGGTATCTCCTCA
CATCAGTTGACTTAACTATCTTTTCTCTTCACCTGGCCGGAATTTCATCT
CATCAGTAGACCTAACCATCTTTTCTCTCCACCTAGCTGGAATCTCATCA

ATTCTCGGGGCGATTAAT T TTATTACAACAATCATTARCATGAARCCCCC
ATTCTCGGGGCAATTAATTTCATTACAACAATCATCAACATGAARCCCCC
ATTCTTGGAGCAATCAATTTTATTACAACAATTATTARCATGAAGCCCCL
ATTTTAGGGGCTATTAACTTTATTACAACCATTCTTARCATGAAACCTCC
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Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus Iinterruptus
Anisotremus virginicus
Pomadasys branickili
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plecteorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemilon steindachneri
Haemuelon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti

ATTCTTGGCGCAATTAACTTCATCACAACAATTATCARCATGRAACCCCC
ATTCTTGGCGCAATTARCTTCATCACAACAATTATCARCATGAARCCCCC
ATTCTTGGAGCAATTAACTTCATCACAACAATTATTARCATGAAACCCCC
ATTCTTGGAGCAATTAACTTCATCACAACAATTATCAATATGAARCCTCC
ATTCTTGGGGCAATTAACTTCATCACCACAATTAT TARCATGAARCCTCC
ATCCTTGGAGCCATTAATTTTATTACAACAATTATTAACATGARACCCCC
ATTCTAGGGGCAATTAATTTTATCACARCCATCATCAACATGAAGCCCCC
ATTCTAGGGGCAATTAATTTTATCACAACCATCATCAACATGAAGCCCCC
ATTCTTGGAGCAATCAATTTCATTACAACAATTATTAATATGAAGCCTCC
ATTCTTGGGGCCATTAACTTCATTACAACCATCATTARCATGAAGCCCCC
ATTTTAGGGGCCATTAACTTCATTACAACAATTATTAACATGAAGCCCLC
ATTCTTGGGGCAATTAACTTTATTACTACAATTATTAACATGAAGCCCCC
ATCCTCGGGGCAATTAACTTCATTACAACAATTATCARCATAAAMCCCCC
ATCCTTGGAGCTATTAACTTTATCACAACAATTATTAARCATARARCCCCC
ATCCTCGGAGCAATTAACTTCATCACAACAATTATTARCATGAARCCTCC
ATCCTCGGGGCTATTAACTTCATCACARACAATTATTAACATGAARCCTCC
ATCCTCGGGGCCATCAACTTCATCACAACAATTATTAATATGAAGCCTCC
ATCCTTGGGGCTATCAACTTCATTACAACAATCATTAACATGARRCCTCC
ATCCTTGGAGCCATCAACTTCATTACAACAATTATTAARCATGAANCCTCC
ATCCTCGGGGCCATTARCTTCATCACAACGATTAT TAACATGRAACCTCC
ATCCTTGGGGCCATCAACTTCATTACAACAATCATTAATATGAAGCCCCC
ATCCTCGGGGCGATTAACTTCATCACGACGATTATTAACATGAAACCTCC
ATTCTCGGGGCAATTAATTTCATTACAACAATCATCAACATGAAACCCCC
ATTCTTGGTGCCATTAATTTCATTACCACAATTATTAATATGAAACCTCC
ATTCTTGGTGCAATCAATTTTATTACTACCATTATCAACATGAARCCCCC

TGCAATTTCACAATATCAGACCCCTCTGTTTGTCTGATCAGTACTAGTAA
TGCAATCTCACAATACCAAACCCCTCTGTTTGTCTGATCAGTACTAGTAA
TGCAATTTCACAATATCAARACCCCCCTATTCGTUTCGATCAGTCCTAGTGA
TGCTATCTCGCAGTATCAGACACCTCTCTTTGTTTGGGCCGTTCTAATTA
CGCTATCTCACAATATCAARACTCCTCTATTTGTGTGATCCGTTCTCGTGA
CGCTATCTCACRATATCARACTCCTCTATTTGTGTGATCCGTTCTCGTGA
TGCCATTTCCCAGTACCAAACCCCACTATTTGTATGATCAGTCCTGGTTA
TGCCATCTCCCAGTATCARACCCCCCTATTTGTGTGGTCCGTTCTGGTTA
CGCAATCTCCCAATACCARACCCCCCTATTTIGTGTGGTCCGTTCTGGTAA
TGCTATTTCCCAATACCAGACCCCCTTGTTCGTGTGGTCCGTCCTGGTAA
AGCCATCTCTCAGTACCAGACCCCTCTGTTTGTATGATCCGTTTTAATTA
AGCCATCTCTCAGTACCAGACCCCTCTGTTTGTATGATCCGTTTTAATTA
TGCCATTTCCCAATATCAGACTCCCCTGTTTGTATGATCTGTTTTAGTAA
TGCCATCTCCCAGTACCAAACTCCCCTATTTGTTTGATCCGTCCTAGTAA
CGCTATTTCCCAGTACCAGACCCCCTTATTCGTGTGGTCTGTTCTAGTAA
AGCTACCTCCCAGTACCAGACCCCTCTATTTGTTTGATCAGTACTAGTCA
TGCAATCTCCCARATACCAGACCCCTCTTTTCGTCTGATCTGTACTAGTAA
TGCTATCTCTCAATACCARACCCCTCTATTCGTTTGATCCGTCCTAGTGA
CGCTATTTCCCAATATCAGACCCCCCTATTCGTCTGATCAGTCTTAGTAA
CGCTATCTCCCAGTATCARACCCCCCTATTCGTATGETCAGTCCTCGTTA
CGCTATCTCACAATATCARACCCCCCTGTTCGTATGGTCAGTCCTCGTTA
TGCCATCTCGCAGTACCAAACTCCGCTATTCGTATGATCAGTCCTCGTCA
TGCCATCTCGCAGTACCARACTCCCCTATTCGTATGATCAGTTCTCGTTA
CGCTATCTCGCAGTACCARACTCCCCTGTTCGTATGATCGGTCCTCGTAA
CGCTATCTCGCAGTACCARACCCCATTATTTGTATGATCAGTCCTCGTCA
CGCCATCTCCCAATACCAAACCCCTCTGTTCGTATGATCAGTTCTCGTCA
TGCAATCTCACAATACCARACCCCTCTGTTTGTCTGATCAGTACTAGTAA
AGCTATTTCACAATATCAGACGCCATTATTTGTATGAGCCGTCTTAATTA
TGCTATTTCCCAGTATCAGACCCCACTGTTCGTCTGAGCTGTTCTTATTA

CCGCTGTTCTCCTACTCCTTTCCCTTCCGETCCTTGCTGCTGGGATTACT
CTGCTGTCCTCCTTCTCCTTTCCCTCCCAGTCCTTGCTGCTGGAATTACA
CCGCTGTCCTTCTGCTCCTCTCCCTCCCAGTCCTTGCTGCCGGAAT TACA
CTGCCGTTCTCCTTCTCTTATCTCTCCCAGTTCTAGCCGCTGGCATCACT
CTGCTGTCCTTCTTCTACTCTCCCTTCCAGTCCTCGCTGCTGGCATCACA
CTGCTGTCCTTCTTCTACTCTCCCTTCCAGTCCTCGCTGCTGGCATCACA
CGGCCGTTCTTCTCCTACTTTCCCTTCCGGTTCTTGCAGCCGGCATTACA
CGGCCGTTCTTCTTCTGCTTTCCCTTCCAGTCCTTGCGGCTGGTATTACA
CTGCTGTCCTTCTTTTACTCTCCCTTCCAGTCCTCGCTGCCGGTATTACA
CTGCCGTCCTTCTCCTTCTCTCCCTTCCCGTTCTCGCCGCCGGTATTACA
CCGCCGTCCTGCTACTGCTCTCTCTTCCAGTCCTTGCGGCCGGCATCACC
CCGCCGTCCTGCTACTGCTCTCTCTTCCAGTCCTTGCGGCCGGCATCACT
CCGCCGTCCTACTCCTTCTCTCTCTGCCCGTCCTTGCCGCCGGTATTACA
CGGCCGTTCTTCTGCTGCTTTCCCTCCCAGTCCTTGCAGCCGGCATCACA
CCGCAGTGCTCCTCCTTCTCTCGCTCCCAGTCCTTGCCGLTGGCATCACT
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Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon qurolineatum
Xenistivs californiensis
Plectorhinchus lessonii
Dipleodus bhermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaetodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemulopsis leuciscus
Anisotremus Interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovii
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulen sciurus
Hasmulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurolineatum
Xenistius californiensis
Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

Diagramma pictum
Plectorhinchus vittatus
Plectorhinchus chaerodonoides
Plectorhinchus macrolepis
Haemulopsis elongatus
Haemuleopsis leuciscus
Anisotremus interruptus
Anisotremus virginicus
Pomadasys branickii
Anisotremus dovil
Haemulopsis axillaris
Haemulopsis nitidus
Orthopristis chalceus
Anisotremus pacifici
Xenichthys xanti
Brachydeuterus auritus
Pomadasys maculatus
Pomadasys argyreus
Pomadasys kaakan
Haemulon plumierii
Haemulon sciurus
Haemulon steindachneri
Haemulon flaviguttatum
Haemulon scudderii
Haemulon aurclineatum
Xenistius californiensis

CTGCAGTCCTGCTCCTTCTCTCTCTCCCAGTACTTGCCGCCGGCATTACG
CTGCCGTCTTACTACTTCTTTCCCTCCCAGTCCTAGCCGCTGGCATTACA
CCGCCGTCCTCCTCCTGCTTTCCCTCCCAGTTCTGGCCGCGGGCATTACA
CCGCCGTTCTCCTCCTACTATCCCTCCCAGTTCTTGCCGCCGGCATTACA
CTGCTGTGCTCCTTCTTCTCTCCCTTCCAGTACTCGUGGCAGGCATTACG
CTGCCGTACTTCTTCTTCTCTCCCTCCCAGTGCTCGCGGCTGGTATTACG
CTGCCGTCCTTCTTCTCCTGTCCCTCCCAGTACTCGLGGCTGGTATCACA
CTGCCGTCCTTCTTCTCCTGTCTCTCCCAGTACTCGCAGCTGGCATTACA
CTGCCGTACTCCTCCTTCTGTCCCTCCCAGTACTCGCAGCTGGCATTACG
CTGCCGTACTCCTTCTTCTGTCCCTCCCAGTCCTTGCGEGCTGGCATCACA
CTGCCGTCCTTCTTCTTCTATCCCTCCCAGTACTCGCAGCTGGCATCACA
CTGCTGTCCTCCTTCTCCTTTCCCTCCCAGTCCTTGCTGCTGGAATTACA
CCGCCGTACTTCTTCTCTTATCTCTCCCAGTTCTTGCTGCCGGAATTACA
CCGCTGTTCTTCTCCTTCTGTCCCTGCCAGTCCTEGCCGCAGGAATTACA

ATGCTCCTCACAGATCGAAACCTCAACACCACTTTCTTTGATCCTGCGGG
ATGCTCCTCACGGATCGARACCTCAACACTACTTTCTETGACCCAGCAGG
ATGCTCCTCACAGATCGAMACCTTAACACTACCTTCTTTGATCCTGCAGG
ATGCTCCTARCAGACCGAAATTTARATACTTCCTTCTTTGACCCTGCAGG
ATGCTCCTCACAGACCGARACCTCAACACCACCTICTTTGACCCCGUTGG
ATGCTCCTCACAGACCGAAACCTCAACACCACCTTCTTTGACCCCGCTGG
ATGCTTCTCACGGACCGARATCTAAATACCACTTTCTTCGACCCTGCCGG
ATGCTTCTCACAGACCGAAATCTGAATACCACCTTCTTCGACCCCGCTGG
ATGCTCCTCACAGACCGGAATTTAAACACCACCTTCTTTGACCCTGCCGG
ATGCTTCTTACAGACCGAAATCTTAATACCACTTTCTETGACCCCGCCGG
ATGCTCCTCACCGATCGTAACCTAAATACTACCTTCTTTGACCCAGCAGG
ATGCTCCTCACCGATCGTARACCTARATACTACCTTCTTTGACCCAGCAGG
ATGCTCCTCACAGACCGAAACCTTAACACCACCTTCTTTGACCCCGLTGG
ATGCTTCTTACGGACCGCAACCTGAATACTACCTTCTTTGATCCCGCTGG
ATGCTTCTGACGGACCGARACCTGRACACCACCTTCTTTGACCCTGCCGG
ARTGCTCCTTACAGACCGAAATCTCAACACCACTTTCTTTGACCCTGCTGG
ATGCTTCTGACAGACCGAAACCTAAATACTACCTTCTTTGACCCCGCCGG
ATACTGCTTACCGACCGTAATTTAAATACCACCTTCTTCGACCCTGCCGE
ATGCTTCTTACAGATCGARACCTAAATACCACCTTCTTCGACCCCGLTGG
ATGCTCCTTACAGACCGARACCTARACACCACCTTCTTTGACCCCGCCGG
ATGCTTCTCACAGACCGARACCTABATACCACTTTCTTTGACCCCGCCGG
ATGCTCCTCACAGACCGARACCTGRACACCACTTTCTTCGACCCCGCCGG
ATGCTCCTTACAGACCGAAACCTAAATACCACTTTCTTCGACCCCGCCGE
ATGCTGCTTACGGACCGARACCTAAACACCACTTTCTTCGACCCCGCCGG
ATGCTCCTCACAGACCGAMACCTARACACCACATTCTTCGACCCGGCCGG
ATGCTCCTAACAGACCGARATCTABACACCACTTTCTTCGACCCCGCCGG
ATGCTCCTCACGGATCGARACCTCAACACTACTTTCTTTGACCCAGCAGS
ATGCTCCTAACAGATCGARACCTARACACCACTTTCTTCGACCCTGCAGG
ATGCTCCTCACAGACCGTAATCTARACACTACTTTCTTCGACCCGGCAGS

GGGAGGAGACCCAATTCTTTA
GGGAGGGGATCCAATTCTCTA
AGGAGGAGACCCAATTCTCTA
AGGAGGGGACCCAATTCTGTA
AGGAGGAGACCCTATCCTGTA
AGGAGGAGACCCTATCCTGTA
AGGAGGTGATCCCATTCTCTA
AGGAGGGGACCCCATCCTCTA
AGGAGGGGATCCCATTCTCTA
AGGAGGCGACCCCATCCTCTA
AGGGGGTGACCCAATTCTGTA
AGGGGGETGACCCGATTCTGTA
AGGAGGTGACCCCATTCTTTA
AGGAGGAGACCCTATTCTATA
AGGAGGGGACCCGATCCTCTA
AGGAGGTGACCCGATTCTTTA
AGGAGGAGACCCAATCCTGTA
AGGGGGCGACCCAATCCTATA
AGGGGGTGACCCAATCCTGTA
AGGGGGETGACCCTATTCTTTA
AGGGGGCGACCCTATTCTTTA
AGGAGGCGACCCCATTCTTTA
AGGAGGTGACCCTATTCTTTA
AGGAGGTGATCCCATTCTTTA
AGGAGGTGACCCCATTCTTTA
AGGAGGTGACCCCATTCTCTA
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Plectorhinchus lessonii
Diplodus bermudensis
Pagrus pagrus

GGGAGGGGATCCAATTCTCTA
GGGAGGAGACCCGATTCTTTA
AGGAGGGGACCCAATTCTCTA
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