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Abstract: The marine and estuarine eastern Pacific Syngnathidae comprises 17 extant and 3 extinct species.

Diagnostic characters for species and genera, including meristic and morphometric characters, and osteological

features, are given. All species both living and fossil are diagnosed and described.

The recognized species and their ranges are: Hippocampus ingens Girard [=//. hildebrandi] (San Francisco

Bay, California, south to Pucusana, Peru, including the Gulf of California); Doryrhamphus melanopleura (Bleek-

er) (Indo-Pacific; in the eastern Pacific from Bahia Magdalena, Baja California, south to Isia la Plata, Ecuador,

including the Gulf of California, Galapagos Islands, and Clipperton Island); Doryrhamphus paulus n.sp. (Islas

Revillagigedo, Mexico); Leptonotus blainvilleanus (Eydoux and Gervais) [=S. acicularis] (Hornitos, Chile, to

Golfo Nuevo, Argentina); Bryx arctus (Jenkins and Evermann) (Tomales Bay, California, south to Mazatlan,

Mexico, including the Gulf of California); Bryx heraldi n.sp. (Islas Juan Fernandez and Isia San Felix, Chile);

Bryx coccineus (Herald) (Bahia Banderas, Mexico, south to Punta Aguja, Peru, and the Galapagos Islands);

Bryx veleronis Herald (Galapagos Islands; Islas Revillagigedo; Isia Murcielago and Isia del Cano, Costa Rica;

and Islas San Jose and Canal de Afuera, Panama); Bryx clarionensis n.sp. (Isia Clarion, Mexico); Syngnathus

auliscus (Swain) (Santa Barbara Channel, California, south to Paita, Peru, including the Gulf of California);

Syngnathus carinatus (Gilbert) (confined to upper Gulf of California); Syngnathus exilis (Osburn and Nichols)

(Half Moon Bay, California, to Bahia Magdalena, Baja California, and Isia Guadalupe, Mexico); Syngnathus

calif orniensis Storer (Bodega Bay, California, south to Bahia Santa Maria, Baja California); Syngnathus ma-

crobrachium n.sp. (Tumbes, Peru, south to Puerto Montt, Chile); Syngnathus euchrous n.sp. (Redondo Beach,

California, to Punta Eugenia, Baja California); Syngnathus leptorhynchus Girard [=S. griseolineatus , S. bar-

barae] (southeastern Alaska south to Bahia Santa Maria, Baja California); Syngnathus insulae n.sp. (Isia

Guadalupe, Mexico).

Studies of growth and variation show that S. leptorhynchus is highly variable viith each population distinct.

Marked seasonal variation, when combined with growth data, indicates that individuals probably live for one

year or less.

The fossil pipefishes of Southern California are all only known from the Miocene. Hipposyngnathus imporcitor

n.sp. from the upper Modelo Formation is most closely related to two species from the Oligocene of Europe.

Syngnathus emeritus n.sp. is known only from the Puente Formation. Syngnathus avus Jordan and Gilbert is

known from the lower Modelo Formation.

A comparison between inferred relationships of the various species and their geographical distribution sug-

gests that the evolution of the eastern Pacific Syngnathus is a result of at least two separate invasions. Doryr-

hamphus melanopleura invaded the eastern Pacific by crossing the East Pacific Barrier and gave rise to Doryr-

hamphus paulus. Leptonotus blainvilleanus is related to other species oi Leptonotus in New Zealand and southern

Australia and was probably derived from an ancestor in these areas via waif dispersal.

The reduction and loss of elements of the branchial skeleton is useful in characterizing urophorine genera

and may be of general use when relationships within the family Syngnathidae are studied in more detail.
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Introduction

Pipefishes of the family Syngnathidae inhabit

most temperate and tropical seas. In the eastern

Pacific, pipefishes occur from southeastern

Alaska to Tierra del Fuego. They are primarily

marine or euryhaline, but some species are con-

fined to fresh water.

Even though the family Syngnathidae con-

tains the seahorses, of general interest to aquar-

ists, the family has, in general, been poorly stud-

ied. There are a number of undescribed species

and the intrafamilial relationships are poorly

understood, due, in part, to the great variability

in meristic and morphometric characters.

A revision of the Syngnathidae was published

by Duncker (1915), but the American species

were not included. Ginsburg (1937) and Herald

(1940-1965) have been the major contributors to

the taxonomy of the American syngnathids. To
date, a definitive treatment of the eastern Pacific

syngnathids has not appeared.

Detailed osteological work on adult syngnath-

ids is limited to that of Jungersen (1910), Rauther

(1925), and Banister (1967). Jungersen's study

included the genera Hippocampus, Syngnathus,

and Nerophis, two of which occur in the eastern

Pacific. Rauther also studied the osteology of

Syngnathus, as did Banister. The osteology of

the other four genera of eastern Pacific syng-

nathids has not been treated. It is generally rec-

ognized that for the study of higher taxa, osteo-

logical characters are a good indicator of

phylogeny because of their conservative nature.

The goal of this study has been to characterize

the eastern Pacific genera and species of Syng-

nathidae, both fossil and recent, and to examine

intraspecific variation. In addition, a preliminary

examination of the osteology of a few of the

syngnathid genera was made to help in under-

standing the relationships between at least a few

of the genera, and as a test of the relationships

proposed by Herald (1959) based on the method
of brood-pouch closure.

Materials and Methods

Specimens that have contributed to the data

are listed in the Material Examined section for

each species. In those lists, the number of spec-

imens is given, followed by the size range (SL
in mm) enclosed in parentheses. If the size range

was not determined or the specimens are dam-

aged, the range of standard length is not given.

Abbreviations for listed collections arej AMS,
the Australian Museum, Sydney; BC, Univer-

sity of British Columbia: BMNH, British Mu-
seum (Natural History); BOC, Bingham Ocean-

ographic Collection, Yale University; CAS,
California Academy of Sciences; EMBCh, Es-

tacion de Biologia Marina, Chile; GCRL, Gulf

Coast Research Laboratory Museum; HSU,
Humboldt State University; IMARPE, Instituto

del Mar, Peru; LACM, Natural History Museum
of Los Angeles County; MCZ, Museumof Com-
parative Zoology, Harvard University; MNHN,
Museum National d'Histoire Naturelle, Paris;

MNMHP, Museo Nacional de Historia Natural,

Santiago, Chile; SCCWRP,Southern California

Coastal Water Research Project; SIO, Scripps

Institution of Oceanography Marine Vertebrates

Collection; SU, Stanford University (now
housed at CAS); UCLA, Department of Zoolo-

gy, University of California, Los Angeles;

UMMZ,University of Michigan Museumof Zo-

ology, USNM, National Museum of Natural

History, Smithsonian Institution; UW, Univer-

sity of Washington.

Measurements were made with dial calipers

to the nearest 0.1 mmfor lengths less than 17

cm; an ocular micrometer was used for mea-

surements less than 2 mm. Measurements great-

er than 17 cm were made to the nearest mmwith

a centimeter rule.

The principle characters used in identifying

syngnathids are illustrated in Figures 1 and 2

(based on a generalized syngnathid). The ter-

minology used for the various ridges on the body

is that of Herald (1943).

The condition of the lateral trunk ridge (Fig.

2) is important in characterizing syngnathid gen-

era. It is subcontinuous with the superior tail

ridge in Bryx and Syngnathus, but continuous

in Leptonotus. In Hippocampus and Doryrham-

phus the lateral trunk ridge is continuous with

the inferior tail ridge. Clausen (1956) has shown

that these ridge patterns are not wholly consis-

tent within species, however, they are of value

when used with other characters.

Scutella (Fig. 1), small oval plates interpolated

between the larger dermal plates, may be pres-

ent or absent. Their size is important in species

determinations and is therefore included in the

species descriptions. Size is given as a compar-

ison of an individual scutellum with an adjacent

plate.
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Figure 1. Characters used in syngnathid identification

(modified after Herald 1943). {A) Characters in the region of

the head: a. snout ridge; h. supraorbital ridge; c. supraocci-

pital, nuchal, and prenuchal ridges; cL opercular ridge: e. pec-

toral cover plate ridges;/, ventral trunk ridge. (B) Characters

in the region of the dorsal fin; t;. superior trunk ridge; /;.

superior tail ridge; /. lateral trunk ridge; 7. inferior trunk ridge;

k. anus; /. anal fin; m. inferior tail ridge; n. scutellum.

A ring is defined as one unit in the series of

dermal plates which form definite bands around

the body.

Pouch protecting plates are not illustrated.

They are merely ventral extensions of the infe-

rior trunk or tail ridge which support the brood

pouch and protect the eggs.

The pectoral cover plate is defined as the plate

covering the base of the pectoral fin.

The methods of making counts and measure-

ments are those of Hubbs and Lagler (1958),

with the following exceptions:

Number of trunk and tail rings: The ring bearing

the pectoral fins is counted as the first trunk

ring; the ring bearing the anus is the last trunk

ring. The ring bearing the anal fin is the first

tail ring. If the anus and the anal fin are borne

on the same ring, then that ring is the first tail

ring and the preceeding ring is the last trunk

ring.

Number of dorsal and anal fin rays: last two rays

are counted as two.

Number of rings covered by dorsal fin: fractions
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Statistical procedures follow the text of Dixon

and Massey (1957) except that the regression

analyses are based on the Bartlett regression

analysis as given by Hoese (1971). Unless oth-

erwise specified, differences are considered sig-

nificant at P ^ .05.

Cleared and Stained Material Examined. —Heraldia

nocturna, SIO 75-54, 1, Sydney, Australia; Marouhra perser-

rata. SIO 75-53, 1, Sydney, Australia; Choeroichthys hrachy-

soma SIO 73-196, I, Timor Sea; Doryrhamphus melanopleu-

ra, SIO 65-343, 1, Gulf of California; Diinckerocampus

dactylophorus, CAS uncat., 1, unknown; Dentirostriim jans-

si, CAS 14148, 3 paratypes, Thailand; Syngnathoides biacu-

leatus, SIO 61-693, 1, 10°N, 103°50'E; Leptonotus blainvil-

leaniis, USNM176569, 1, Isla Chiloe, Chile; Leptonotus

blainvilleaniis, USNM176564, 1, Bahia Lin, Chile; Parasyng-

nathiis elucens, CAS 13696, 1, Virgin Islands; Ichthyocampus

belcheri, CAS uncat., 2, Philippine Is.; Micrognathiis brevi-

rostris, SIO 73-196, 4, Timor Sea; Penetopteryx taenio-

cephalus, SIO 66-587, 1, Great Tulear Reef; Syngnathus cari-

natus. S. Guevarra pers coll., 1, Gulf of California; S. aciis,

SIO 73-310, 1, Yugoslavia; 5. flM//5c;M. SIO 68-168, l,Sonora,

Mexico; S. californiensis, SIO H47-180, 1, Santa Cruz Island;

S. leptorhynchus, E. B. Brothers pers. coll., 1, Mission Bay;

S. pelagicus. SIO 65-358, 1, western Atlantic; Bryx veleronis,

SIO 71-52, 1, Panama; B. clarionensis. SIO 74-116, 1, para-

type. Clarion Is.; B. dunckeri. SIO 70-376, 1, Panama; B.

arctiis, SIO H52-218, 1, Baja California; B. coccineiis, USNM
220972, 1, Galapagos Is.; Cosmocampiis brachycephalus.

CAS 24025, 2, Panama; Corythoichthys flavofasciatiis, R.

Nolan pers. coll., 1, Eniwetak; Corythoichythys sp., SIO 73-

206, 1, Timor Sea, Pseudophallus starksi, USNM208371, 2,

Panama; P. elcapilanensis. USNM208369, 1, Panama; Hip-

pocampus kuda, SIO-60-250, 1, Hawaii; //. ingens, NMFS
uncat., 1, eastern Pacific; Phyllopteryx foliatus, SIO 73-361,

1, Australia.

Systematics

Family Syngnathidae Bonaparte, 1838

Type-Genus: Syngnathus Linnaeus, 1758.

Diagnosis. —Syngnathiforms with body en-

cased in armor formed of dermal plates arranged

in rings; pelvic and spinous dorsal fins absent;

dorsal and pectoral fins moderately developed

to absent; caudal and anal fins weakly developed

to absent (tail often prehensile when caudal fin

absent); opercular slit reduced to a small open-

ing at dorsoposterior margin of opercle, four

complete gill arches bearing lobate gills; pseu-

dobranchiae present; supracleithra and post-

cleithra absent; ribs absent; teeth lacking on

jaws, but premaxillae and dentaries may bear

odontoid processes (Dawson and Fritzsche

1975); pharyngobranchial tooth plates present or

absent; upper part of cleithrum forms part of

the external armor; posttemporals suturally

united to neurocranium; 1-3 branchiostegals; no

basisphenoid; no metapterygoid; eggs incubated

by males in a special area under the trunk or

tail, which may or may not be developed into a

pouch; no pyloric sphincter; no distinct stom-

ach; right kidney only present, aglomerular; pre-

dorsals reduced to 2-3 nuchal plates.

The family is usually divided into two groups:

Gastrophori —those which develop the brood

pouch under the abdomen; Urophori —those

with the brood pouch under the tail.

Key to Genera of Eastern Pacific

Syngnathidae

la. Caudal fin absent; tail prehensile; head at

right angle to main body axis

Hippocampus Rafinesque

lb. Caudal fin present; tail never prehensile;

head in line with main body axis 2

2a. Brood pouch under abdomen 3

2b. Brood pouch under tail 4

3a Trunk rings more numerous than tail

rings Doryrhamphus Kaup
3b. Trunk rings fewer than tail rings

Oostethus Hubbs

4a. Lateral trunk ridge continuous with su-

perior tail ridge; brood pouch without

protecting plates; mature females with

deep, compressed trunk

Leptonotus Kaup
4b. Lateral trunk ridge subcontinuous with

superior tail ridge; brood pouch with pro-

tecting plates; mature females with sub-

cylindrical trunk 5

5a. Dorsal rays 23 or fewer; snout short, con-

tained 2.3-4.0 times in head; anal fin pres-

ent or absent; small, never longer than

124 mmSL Bryx Herald

5b. Dorsal rays 26 or more; snout longer, con-

tained 1.6-2.8 times in head; anal fin pres-

ent; larger, most species reach 200 mmor

more SL Syngnathus Linnaeus

Records of Doubtful Validity

Regan (1908) included Oostethus hrachyurus

(Bleeker) and Syngnathus spicifer Riippell in his

list of the fishes occurring at Tehuantepec, Mex-

ico. Herald (1940) repeated these records but

doubted their validity. Herald (1943) indicated

that there was considerable doubt that these two

species were collected at Tehuantepec, because

he had been able to confirm that Regan's spec-

imens had come from an animal dealer. Duncker

(1915) had also realized that the specimens had
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come from an animal dealer, but the records

have persisted. The animal dealer had received

specimens from both Mexico and the Philip-

pines. O. brachyurus and S. spicifer occur in

the Philippines, and it seems most probable that

the specimens were collected there.

There is, however, a valid record of Oostethus

from the eastern Pacific. McCosker and Dawson
(1975) reported a single individual of the eury-

haline Atlantic Oostethus lineatus collected on

the Pacific side of Panama in 1971 and concluded

that the specimen represents a transit of the Pan-

ama Canal.

Dermatostethus punctipinnis Gill (1863) was

described from four specimens collected at San

Diego. Presently there are three type-specimens

at the USNM(lectotype, here designated as

USNM8128; paralectotypes here designated as

USNM214484). Much confusion has been gen-

erated by these specimens. The types are quite

large (302-344 mmSL), have a very flexible

"neck," and dark spotting on the dorsal fin.

Herald (1940, 1941) referred D. punctipinnis to

the synonymy of Syngnathus californiensis be-

cause the latter is a large species with counts

like that of the type material of D. punctipinnis.

Miller and Lea (1972:212) suggested that D.

punctipinnis might be a valid species, but did

not include it in their key to California species.

I have examined the types of D. punctipinnis

and have compared them to specimens of S.

acus from Europe and have been unable to find

significant differences. I therefore relegate D.

punctipinnis to the synonymy of 5. acus.

Syngnathus acus has been recorded from the

Indo- Pacific (Weber and De Beaufort 1922), and

my examination of a specimen from that region

(Pakoi, China) suggests the existence of a dis-

tinct acus-Wko, species. But the putative Califor-

nia material is typical of acus and could not rep-

resent trans-Pacific migration.

Dumeril (1870) described Syngnathus bairdi-

anus from a locality given as "Cote du Mexique,

voisine de la Californie." The locality as listed

in the catalog of the MNHNis "Mexique pres

la Californie, Lucas 1867." I examined the two

types (lectotype, here designated as MNHN
6112; paralectotype, here designated as MNHN
2756) and found them to be indistinguishable

from 5. pelagicus Linnaeus. I therefore relegate

S. bairdianus to the synonymy of S. pelagicus.

S. pelagicus inhabits the Sargasso Sea and ap-

parently can be transported over long distances.

It has been recorded from Tierra del Fuego
(Fowler 1944) and from New Zealand (Weber
and De Beaufort 1922). Histrio histro, another

inhabitant of the Sargasso Sea, is widely distrib-

uted and has been recorded from the Galapagos

Islands (Schultz 1957). It is therefore remotely

possible that S. pelagicus could have been col-

lected near the coast of Mexico.

None of the above species will be treated fur-

ther because of their doubtful standing as mem-
bers of the eastern Pacific fauna.

Hippocampus Rafinesque

Hippocampus Rafinesque, 1810:18 (type-species by mono-

typy, H. heptagonus Rafinesque [=Syngnathus hippocam-

pus Linnaeus]): Duncker 1912:237 (diagnosis); 1915:115

(diagnosis): Ginsburg 1937:525 (diagnosis; discussion).

Farlapiscus Whitley, 1931:313 (type-species by original des-

ignation, Hippocampus breviceps Peters).

Hippohystrix Whitley, 1940:44 (type-species by original des-

ignation. Hippocampus spinosissimus Weber).

Diagnosis. —Urophori characterized by a

prehensile tail; absence of caudal fin, scutella,

brood pouch protecting plates, and basibranchi-

als; head at right angle to trunk; brood pouch

sealed along midline except for small anterior

opening; occiput raised to form coronet; dorsal

fin base raised.

Distribution. —Marine; world-wide in trop-

ical and subtropical seas.

Hippocampus ingens Girard

(Figures 3 & 7C)

Hippocampus ingens Girard, 1859:342 (original description;

San Diego, California) (lectotype here designated as USNM
982); Jordan and Gilbert 1880:23 (San Diego); 1881:453

(San Diego): Jordan and Jouy 1881:1 (California); Jor-

dan and Gilbert 1882:69 (San Diego); 1883:386 (descrip-

tion; range); Evermann and Jenkins 1891: 127, 135 (Guay-

mas, Mexico); Gilbert 1891:450 (Albatross sta. 2795);

Eigenmann and Eigenmann 1892: 144 (San Diego); Vail-

LANT 1894: 70 (Gulf of California); Jordan 1895:417 (de-

scription: Mazatlan, Mexico); Jordan and Evermann
1896:776 (synonymy: description); Gilbert and Starks

1904:57 (Panama Bay): Gill 1905:807 (range); Starks and
Morris 1907: 186 (range): Osburn and Nichols 1916:155

(Concepcion Bay); Nichols and Murphy 1922:506 (Peru);

Meek and Hildebrand 1923:256 (description: synony-

my): Breder 1928:23 (Cape San Lucas, Concepcion Bay);

Ulrey and Greeley 1928:41 (synonymy; range); Ulrey

1929:6 (Lower California, Gulf of California); 1932:77 (Baja

California); Ginsburg 1937:534 (range; synonymy; descrip-

tion); Atz 1937:62 (size); Fowler 1944:496 (range);

Koepcke 1962:200 (references; range); Clemens and
Nowell 1963:262 (off Mexico; in stomachs offish); Hubbs

and Hinton 1963:12 (California record: range); Chiri-

chigno-F. 1963:8, 34 (Peru; range); Castro-Aguirre et

AL. 1970:132 (common in Gulf of California); Miller and
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Figure 3. Hippocampus ingens, MCZ35292, collected in

1860 at San Francisco, California, by Alexander Agassiz (not

examined).

Lea 1972:89 (description: range): Chirichigno-F. 1974: 86,

337 (Peru: in key: range).

Hippocampus gracilis Gill, 1863:282 (original description:

Cape San Lucas, Baja California).

Hippocampus ecuadorensis Fowler, 1921:446 (original de-

scription: Bahia, Ecuador).

Hippocampus hildehrandi Ginsburg, 1933:562 (original de-

scription; Chame Point, Panama): holotype USNM82063);

1937:579 (description: range).

Diagnosis. —A Hippocampus with 17-22(19)

dorsal rays; 15-17 pectoral rays; 4-5 anal rays;

1 1-12 (11) trunk rings; 37-41 (39) tail rings; dor-

sal fin on 1.2-2 + 1.5-4 rings; total rings cov-

ered by dorsal fin 3-4; brood pouch on 5-8 rings;

head 4.2-5.8 in SL; dorsal fin base 1.8-2.9 in

head; snout 1.8-2.5 in head; maximum size ex-

amined 247 mmSL; smallest mature male 54

mm, said to attain 12" (297 mm) (Miller and Lea

1972), which is approximately the size of my
largest specimen if the head is included in the

measurement.

Description. —Body ridges typically well de-

veloped with a blunt recurved tubercle at center

of each plate. First, fourth, seventh, and tenth

trunk rings usually with larger and better devel-

oped tubercles. Sixth, tenth, fourteenth, and

eighteenth tail rings may have strongly devel-

oped tubercles, but are usually more obsoles-

cent than trunk tubercles. Coronet with five ra-

dially arranged tubercles. Males with the more

weakly developed tubercles. Tubercles in both

sexes generally become obsolete with growth.

Strong nuchal ridge, without spines. Opercle

with faint radiating striae. No prominent snout

ridge. Internasal spine blunt. Prominent broad-

based supraopercular spine directed laterally.

Lateral trunk ridge and superior tail ridges over-

lap for one ring. Trunk rings octangular under

dorsal fin, heptangular anteriorly. Trunk mod-

erately compressed. First tail ring heptangular,

remainder quadrangular. Superior trunk and tail

ridges overlap for two to three rings. Dermal

flaps, when present, on enlarged tubercles and

head ridges, consisting of a stout base with nu-

merous filamentous outgrowths.

Coloration in life. Red, yellow, or green. One
specimen captured at La Paz, Baja California,

had undersides and tips of tubercles yellowish,

most of body mottled with dark brown to black,

and covered with many small dark spots as well

as smaller white ones. The white spots tend to

coalesce into longitudinal streaks; yellowish col-

oration more pronounced on underside of tail.

White bands around body every six or seven

rings. Dorsal fin with distinct dark submarginal

band. Pectoral fins hyaline.

Coloration in alcohol. Enlarged tubercles usu-

ally whitish, often with white ring around body

at that point. Ground color dark brown with

small white papillae often forming streaks and

reticulations, and radiating lines around orbit.

Ventral surface of tail without white markings.

Dorsal fin with a dark band near margin. Median

abdominal ridge often dark brown in males.

However, color variable; some specimens may
be uniform light tan.

Habitat. —Collections of H. ini^ens are un-

common. Some have been made in shallow
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water, but most specimens have been captured

at depth with dredges or trawls, or at the surface

in the open ocean. Dredge and trawl collections

have usually been made at depths of 10 m or

more. Juveniles (ca. 40 mm) and larger individ-

uals (115 mm) are not uncommonly taken at the

surface. Alverson (1963) studied the food items

in stomachs of eastern Pacific yellowfin tuna,

Thiinniis albacares, and found H. ingens in 18

stomachs out of the 2846 he examined. Judging

from the small displacement volumes of these

fish, they were all juveniles. One 34-mm indi-

vidual (SIO 71-186) was taken from the gut of a

bluefin tuna, Thunnus thynnus. The habitat is

not yet precisely known. H. ingens appears to

spend much of its life in the open sea.

Comparisons. —Ginsburg (1933) described

H. hildebrandi from Chame Point, Panama, as

differing from H. ingens in having lower, broad-

er tubercles. My examination of 38 specimens

from the eastern Pacific has shown that all spec-

imens are referrable to H. ingens. I have ex-

amined the types of H. ingens and H. hilde-

brandi and conclude that the types of H.

hildebrandi are juveniles of//, ingens.

Since H. ingens is the only species of sea-

horse in the eastern Pacific, it is easily identifi-

able. The closest relative of //. ingens is pos-

sibly //. reidi Ginsburg from the western

Atlantic, from which it differs in number of dor-

sal rays (17-22 vs 15-19) and in number of tail

rings (36-41 vs 34-37). The relationship of //.

ingens to seahorses of the Indo-Pacific is im-

possible to determine because knowledge of the

genus Hippocampus is very incomplete.

Range. —San Francisco Bay, California,

south to Pucusana, Peru, including the Gulf of

California. Infrequently taken north of central

Baja California. During periods of unusually

warm water, //. ingens may enter California

waters.

Material Examined. —California: San Diego, USNM
982, 1(167), lectotype; USNM214485, 2(125-146), paralecto-

types: Point Loma, SIO 63-1085, 1(195).

Baja California: Laguna Guerrero Negro, SIO 61-10, 3(155-

185). Bahia Sebastian Vizcaino, SIO 63-1046, 1(29). Bahi'a

Magdalena. SIO 62-713, 1(108): SIO 64-73, 1(27): SIO 60-305,

1(55). Punta Hughes, SIO 64-45, 1(109).

Gulf of California: La Paz, SIO 74-81, 1(200). Punta Man-

gles, SIO 65-335, 1(122). Isia Santa Inez, SIO 65-306, 1(99).

San Felipe, SIO 67-1, 1(168).

Mazatlan South: Boca Teacapan, SIO 60-90, 1(118). Nay-

arit, SIO 60-89, 1(92). Bahi'a de Banderas, SIO 62-29, 1(148).

Acapuico, UCLAW52-II9, 1(70). Golfo de Tehuantepec, SIO

73-258, 5(116-136): SIO 68-16, 1(47): SIO 63-1031, 1(115): SIO
72-123, 1(80). Guatemala, SIO 63-623, 1(70): UCLAW56-273,

1(120). Costa Rica, UCLA W54-I39, 1(114). Panama, SIO 71-

260, 1(115): SIO 71-186, 1(36): USNM82063, 1(66), holotype

of H. hildebrandi: USNM82037, 1(44), paratype of H. hil-

debrandi: USNM82039, 1(47), paratype of H. hildebrandi.

Galapagos Islands: BC 56-440, 2(238-247): SIO 54-174,

1(128). Isia Santa Cruz, SIO H5 1-388, 1(89).

Doryrhamphus Kaup

Doryrhamphus Kaup, 1853:233 (nomen nudum): 1856:54

(type-species by monotypy, D. excisus Kaup: Red Sea):

DuMERiL 1870:585 (description): Jordan and Evermann
1896:773 (in part: description): Duncker 1912:231 (descrip-

tion: synonymy): 1915:244 (description: synonymy): Jor-

dan, Evermann, and Clark 1930:243 (synonymy): Her-

ald 1953:244 (description: synonymy).

Pristidoryrhainphus Fowler, 1944:158 (type-species by orig-

inal designation, P. jacksoni Fowler = Doryrhamphus ne-

grosensis Herre).

Diagnosis. —Gastrophori with lateral trunk

ridge continuous with inferior tail ridge; inferior

trunk and tail ridges discontinuous; superior

trunk and tail ridges discontinuous; trunk rings

more numerous than tail rings; snout ridge

strongly serrate, markedly so in mature males;

each dermal plate armed with strong retrorse

spine; no pouch-protecting plates; caudal fin

large and brightly colored; branchial skeleton

with all elements present; scutella present; two

nuchal plates; three infraorbitals; strongly de-

veloped opercular ridge; 14-19 trunk rings; 10-

17 tail rings; 21-29 dorsal rays; 4 anal rays; 10

caudal rays.

Range. —Four or five species ranging

throughout the tropical Indc-Pacific among coral

and rocky reefs.

Discussion. —Kaup first published the name

Doryrhamphus in 1853, but his reference to D.

excisus Hemprich and Ehrenberg cannot be tak-

en to be an indication as defined by the Inter-

national Code of Zoological Nomenclature Art.

16a(v). The species D. excisus was an unpub-

lished manuscript name in 1853. The require-

ments of the Code were not fulfilled until Kaup

(1856) published descriptions of Doryrhamphus

and D. excisus.

Key to Eastern Pacific Species of

Doryrhamphus

la. Trunk rings 16-18 (usually 17) tail rings

14-17 (usually 15); head 4.0-4.4 in SL ..

melanopleura (Bleeker)

Tropical Indo-Pacific

lb. Trunk rings 16-17 (usually 16); tail rings
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Figure 4. Anterior part of body of four species of eastern Pacific Syngnathidae. (A) Leptonotiis hlainvilleaniis, a I68-mm-

SL female, SIO 72-168. (5) Doryrhompliiis pcuilus, holotype, SIO 72-67. (C) Doryrluimphiis meliinopletira, a 52-mm-SL male,

SIO 65-343. (/)) Syn,i;iui!lu(s aiilisciis. a IlO-mm-SL female, SIO 65-181.

13-15 (usually 14); head 3.4-4.0 in SL
paiiliis n.sp.

Islas Revillagigedo, Mexico

Doryrhamphus melanopleura (Bleeker)

(Figure 4C)

Syngnatlius mela/iopleurci Bleeker. 1858:464 (original de-

scription: "Kokos-eilanden").

Doryrluimphiis californiensis GiLL, 1863:284 (original descrip-

tion: Cabo San Lucas: holotype SU 19255): Jord.^n .\nd

EvERMANN1896:773 (description: range): Duncker 1915:62

(as "species dubia""): Ulrey 1929: 6 (Cape San Lucas);

Jordan, Evermann, and Clark 1930:243 (range): Ulrey
1932:77 (Caho San Lucas): Nichols and Murphy 1944:239

(Panama): Fowler 1944:496 (range).

Doryichlliys ciiUforniensis: Gunther 1870:186 (neu combi-

nation: description; range).
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Microphis exlensiis Snyder 1911:525 (original description:

Naha, Okinawa: holotype USNM98266).

Doryrhamphus melanopleunr. Herald 1940:59 (in key: syn-

onymy; range): 1953:246 (description: subspecies; range).

Diagnosis. —A Doryrhamphus with 22-27

(24-25) dorsal rays; 19-23 pectoral rays; 16-18

(17) trunk rings; 14-17 (15) tail rings; dorsal cov-

ering 3-5 + 2-4 rings; total rings covered by

dorsal fin 6-7.5; brood pouch covering 17-19

rings; head 4.0-4.4 in SL; dorsal fin base 1.6-

1.9 in head; snout 2.0-2.5 in head; maximum
known size 69 mmSL; smallest mature male 31

mmSL.

Description. —A sharply ridged and strongly

spined fish. Head with prominent prenuchal, nu-

chal, and occipital crests. Snout ridge strongly

serrated, markedly so in mature males. Pectoral

cover plate with well-developed superior and in-

ferior ridges. Strong spination on maxillae and

along dorsal edge of infraorbitals. Ventral edge

of quadrate occasionally with strong serrations.

Each ring bears a single posteriorly directed

spine on each ridge, becoming obsolete along

ventral ridges. Scutella large. No dermal flaps.

Brood pouch abdominal, without protecting

plates. Eggs about 0.5 mmin greatest diameter,

arranged in three layers, four across. Males with

eggs and young collected from March through

August.

Fins all large and well developed. Caudal a

little longer than snout. Dorsal base about equal

to snout and orbit combined. Anal conspicuous,

its length about half orbital diameter. Pectoral

fins broad based.

Coloration in life. Essentially the same as col-

oration in alcohol except that caudal has a white

border, two yellowish spots near base, and an

oval orange area in middle part of fin.

Coloration in alcohol. Uniform dusky with

darker streak from tip of snout to pectoral base.

Fins colorless except for caudal, which is dis-

tinctively marked with two light basal spots and

one larger median spot. Individual fin rays often

lined with melanophores on each side. Young
less than 20 mmSL have a banded color pattern

with eight brown bands on a lighter background.

Habitat. —In crevices in rocks, under over-

hangs, and among coral heads.

Range. —In eastern Pacific from Bahia Mag-

dalena, Baja California, south to Isla la Plata,

Ecuador (UMML), and at the Galapagos Islands

and Clipperton Island. In the Gulf of California

north to Isla Angel de la Guarda (UCLA W60-

6, not examined) in the west to Punta Guillermo,

Sonora (UCLA W51-11 not examined), in the

east. Widely distributed throughout Indo-Pacif-

ic.

Comparisons. —D. melanopleura is an inter-

esting and complex species. It has been divided

into several subspecies (Herald 1953) that are

probably not valid. A detailed study of the pop-

ulations is needed before much can be said about

possible relationships. It is related to D. paulus

from which it can be distinguished by the char-

acters given in the description of that species.

Material Examined. —Mexico: Bahia Magdaiena, SIO 64-

54. 3(55-62). Cabo San Lucas. SIO 61-227, 10(18-56). Los

Frailes, SIO 61-249, 14(32-64). Bahia de los Muertos, SIO 74-

90, 3(32-46). Isla San Jose, SIO 65-265. 5(48-55). Isla Santa

Cruz, SIO 65-343, 6(19-61). Isla Carmen, SIO 65-302, 15(45-

62). Isla San Ignacio de Farallon, SIO 59-228, 3(40^2). Lobos

Rock, SIO 61-280, 20(16-53). Bahia de Banderas, SIO 62-29,

2(29-45).

Costa Rica: Isla del Cano, LACM32548, 36(33-55).

Panama: Taboguilla Island, SIO 67-34, 21(16-48).

Galapagos Islands: Plaza Island, SIO 64-1015, 3(53-63): BC
54-392, 1(64).

Comparative material from Indo-West Pacific: Hawaii, CAS
20402, 1(54). Eniwetak, R. S. Nolan personal collection, 3(39-

45). Guam, CAS 15835, 2(44-44). Australia, AMS IA-2713,

1(38): AMS110740, 2(31-39). Japan, CAS 14512, 2(68-69).

Doryrhamphus paulus n.sp.

(Figure 4B)

Doryrhamphus melanopleura pleurotaenia: (in part) Herald

1953:248 (size: meristic data).

Doryrhamphus melanopleura: Ricker 1959:2 (Socorro Island).

Diagnosis. —A dwarf species of Doryrham-

phus with 23-26 dorsal rays; 20-21 pectoral

rays; 16-17(16) trunk rings; 13-15 (14) tail rings;

29-31 (30) total rings; dorsal on 3-4.2 + 2,5-4

rings; total rings covered by dorsal fin 6.5-7.5;

brood pouch on 14-17 rings; head 3.4-4.0 in SL;

dorsal fin base 1.7-2.2 in head; snout 2.1-2.7 in

head; smallest mature male 24.5 mmSL; maxi-

mumknown size 38.9 mmSL.

Description. —Strongly ridged and spined.

Occipital, nuchal, and prenuchal ridges low but

sharply defined. Snout ridge serrate in males,

with 4-5 spines on anterior tip and three or so

larger isolated spines further posterior; females

and juveniles with or without obvious snout-

ridge serrations. Pectoral cover plate with su-

perior and inferior ridges. Each body plate with

a sharp retrorse spine. No dermal flaps.

Only one brooding male known, collected in

March.

Fins well developed. Caudal shorter than
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snout. Dorsal fin base equal to combined snout

and orbit. Pectoral fins broad based but short,

only extending posteriorly to junction of first

and second trunk rings.

Coloration. Essentially same as that given for

eastern Pacific populations of D. melanopleura.

Habitat and Range. —Three to 17 m,

among rock reefs in Islas Revillagigedo, Baja

California.

Comparisons. —D. pauliis is most closely re-

lated to, and was probably derived from, D.

melanopleura, which is widespread in the Indo-

Pacific but is not represented at the Islas Revil-

lagigedo. Although D. melanopleura ranges

throughout the Indo-Pacific and is quite vari-

able, the number of trunk rings is fairly stable

at 18. Some populations have modal counts of

17 or 19 rings; however, 16 trunk rings have nev-

er been found in D. melanopleura.

Doryrhamphus paulus can be distinguished

from D. melanopleura by the characters given

in the key.

D. excisus from the Red Sea also has 16 trunk

rings, but differs from D. paulus in having 10-

11 tail rings rather than 13-15, and 18-20 dorsal

rays rather than 23-26.

Etymology. —From the Latin paulus, little.

Material Examined. —Holotype: SIO 72-67, a 32.7-mm-

SL mature male collected at a depth of 6-12 mwith Chemfish.

ca. 100 m SE of "Humpback Cove,'" Isla Socorro, Islas Re-

villagigedo, Mexico, 19 Feb. 1972, by D. Diener and party.

Paratypes. Mexico. Islas Revillagigedo: SU 67255, 24.5 mm
SL, mature male, 8 m, rotenone, "Grayson's Cove," Isla So-

corro, 11 Mar. 1940, by Vernon Brock. SU 36442, 1(31), same

data as SU 67255. CAS 13699, 9(20-34) and LACM31781-2,

3(22-32), "Grayson's Cove," ca. 200 m n of "Old Man of the

Rocks," Isla Socorro, R/V Searcher sta. 52, 8-12 m, rote-

none, 14 Feb. 1971. LACM317821-12, 5(26-32), s of Cape

Henslow, Isla Socorro, R/ViSearcher sta. 53, 13-17 m, ro-

tenone, 15 Feb. 1971. GCRL- 15753, 1(27), Braithwaite Bay,

Isla Socorro, 3 m, rotenone, 13 Feb. 1956, by George Lindsay.

SIO 72-67, ,6(16-26), collected with holotype. SIO 74-155,

2(29-39), Sulfur Bay, Isla Clarion, 10-17 m, rotenone, 1 1 Dec.

1974, by Robert Kiwala.

Leptonotus Kaup
I

Leptonotus Kaup, 1853:232 (type-species by .'monotypy,

Syriu'idthiis hiainvilleanus Eydoux and Gervais. 1837):

1856:46; Duncker 1912:235; 1915:88.

Acnionolus Phillipi, 1896:382 (type-species by original des-

ignation, Acmonotiis ciulensis Philippi [=S. hiainvilleanus

Eydoux and Gervais]).

Novacampiis Whitiey, 1955:110 [type-species by original

designation, Synunathiis norae (Waitc)|.

Diagnosis. —Urophori without pouch-pro-

tecting plates; trunk compressed and much ex-

panded in females; lateral ridge system of the

ascending pattern (Fig. 26); all elements of bran-

chial skeleton present, none reduced; dorsal fin

usually located on two or more trunk rings; 10

caudal rays; opercular ridge weak or absent;

most body ridges smooth and reduced; two

branchiostegals.

Distribution. —Approximately five species

known only from south temperate seas; South

America, South Australia, Tasmania, and New
Zealand.

Leptonotus hiainvilleanus (Eydoux and Gervais)

( Figure AA

)

Syngnathus hiainvilleanus Eydoux and Gervais, 1837:79

(original description; "Mare Indicum"; holotype MNHN
6050); GuiCHENOT 1848:348 (description).

Syngnathus acicularis Jenyns. 1842:147 (original description;

Valaparaiso, Chile; holotype BMNH1917.7.14.28).

Leptonotus Blainvillei: Kaup 1853:232 (range); 1856:16 (de-

scription: range).

Syngnathus hiainvillianus: Gunther 1870:162 (description;

range); Steindachner 1898:331 (Chile); Thompson 1816:423

(Patagonia).

Hemithylacus Petersi Dumeril, 1870:600 (original descrip-

tion; Puerto Montt, Chile).

Acmonotus ciulensis Philippi, 1896:382 (original description;

Pelluhue, Chile).

Leptonotus hiainvillianus: Abbott 1899:338 (references;

range); Duncker 1915:88 (synonymy; description; range);

Norman 1937:40 (Patagonia); Herald 1940:59 (synony-

my; range); 1942:132 (diagnosed in key); Fowler 1944:496

(range); Mann 1954:189 (description; range); De Buen
1%3:89 (synonymy; description); Koepcke 1%2:200 (range);

Chirichigno-F. 1974:339 (in keys; range).

Syngnathus hiainvillei: Delfin 1901:43.

Siphostoma hiainvilliana: Evermann and Radcliffe
1917:53.

Leptonotus hiaenvillianus: Siccardi 1954:211-242 (brood

pouch; variation).

Leptonotus hiainvilleanus: Dumeril 1870(2):581 (description;

habitat); Vaillant 1888:16 (Orange Bay, Patagonia; col-

oration); Herald 1965:364 (common name).

Diagnosis. —A Leptonotus with 34-41 (35-

37) dorsal rays; 12-14 pectoral rays; 2-3 anal

rays; 18-20 (19) trunk rings; 48-52 (50) tail rings;

67-70 total rings; dorsal on 0.5-2 + 7-8.2 rings;

total rings covered by dorsal fin 7.3-10; brood

pouch on 10-14 rings; head 7.0-9.0 in SL; dorsal

fin base 1.0-1.6 in head; snout 1.8-2.2 in head;

maximum known size 217 mmSL (Duncker

1915); smallest mature male 108 mmSL. See

Table 1 for meristic variation.

Description. —Ridges on head and body

mostly obsolete. Nuchal and prenuchal ridges

low and smooth. Opercles strongly convex;

opercular ridge reduced to basal one-fourth of
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Table 1. Meristic Variation in Leptonotus blainvilleanus.
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in females was attained by a standard length of

140-150 mm. This was correlated with reaching

sexual maturity. The trunk in males became rel-

atively shorter and the tail longer with growth,

whereas relative lengths of the trunk and tail in

females remained constant with growth.

Comparisons. —Because the genus Lepton-

otus has not received systematic treatment, it

can only be said that L. blainvilleanus seems to

be most closely related to the southern Austra-

lian species L. semistriatus. L. blainvilleanus

can be distinguished from L. semistriatus by the

snout length (1.8-2.2 in head rather than 1.6-

1.7) and by the dorsal fin placement (on 0.5-2

-I- 7-8.2 rings rather than 3-4 + 7).

Leptonotus blainvilleanus has long been con-

sidered to be a member of the NewZealand fau-

na (Waite 1909). However, a comparison of the

holotype of L. blainvilleanus with specimens of

Leptonotus from New Zealand reveals that L.

blainvilleanus and examined New Zealand
species of Leptonotus are distinct. The New
Zealand specimens of Leptonotus are referable

to L. elevatus (Hutton) and L. norae (Waite).

Mr. A. Wheeler (BMNH) examined the ho-

lotype of Syngnathus acicularis Jenyns at my
request. His counts and description of lateral

ridge pattern confirm the fact that the holotype

of S. acicularis is conspecific with L. blainvil-

leanus.

Range. —Hornitos, Chile, to Golfo Nuevo,
Argentina.

Material Examined.— "Mare Indicum," MNHN6050,

holotype.

Chile: Hornitos, SIO 72-168, 1(168). Antofagasta, EBMCh
1520-28, 9(86-207): GCRL 12466, 4(117-215). Coquimbo,

MNMHP5302, 1(169); MNMHP5305, 1(246): Valparaiso,

EBMCh222, 1(190). Concepcion, MNMHP5574, 1(126). Ba-

hi'a Lin, USNM 176564, 4(75-121). Puerto Montt. USNM
205179, 3(104-129). Isla de Chiloe, USNM176569, 4(108-

142): MNMHP5304, 3(84-173): MNMHP5303, 5(141-162).

No collection data, CAS (Indiana label), 1(184).

Argentina: Patagonia, CAS 36440, i(130).

Bryx Herald

Bryx Herald, 1940:52 (type-species by original designation

Bryx veleronis Herald); 1959:468 (subgenus of Syni>nathus).

Microsyngnathus Herald, 1959:468 (subgenus of Syngna-

thus, type-species by original designation Syngnathus
dunckeri Metzelaar).

Diagnosis. —Urophori characterized by a

very short snout; small size (generally less than

100 mm); first epibranchial reduced or not; sec-

ond hypobranchials and epibranchials reduced;

frontals not reaching anteriorly past middle of

lateral ethmoids; ossified epaxialis tendons pres-

ent or absent; one infraorbital; two nuchal

plates; pouch protecting plates present; dermal

flaps present or absent; 14-17 trunk rings; 27-40

tail rings; 19-31 dorsal rays; 10-14 pectoral rays;

anal fin present or absent; 10 caudal rays; 10-19

rings covered by brood pouch; 0-2 -I- 3-7 rings

covered by dorsal fin.

Distribution. —Ten tropical species, and

one species at Islas Juan Fernandez and Isla San

Felix.

Discussion. —Bryx is closely related to Cos-

mocampus , and the two were probably derived

from a common ancestor.

Bryx was erected by Herald in 1940 for the

sole reception of B. veleronis. Later, Herald

(1959) transferred B. veleronis to Syngnathus

and retained Bryx as a subgenus. In the same

paper Microsyngnathus was erected as a sub-

genus, with Syngnathus dunckeri as type-spe-

cies, and S. arctus and 5. coccineus included

therein. S. hildebrandi Herald, 1965, S. ran-

dalli Herald, 1965, and S. banneri Herald and

Randall, 1972, were described as being related

to, or tentatively referred to, the subgenus Mi-

crosyngnathus species in Herald (1965) and Her-

ald and Randall, 1972. The species oi Bryx and

Microsyngnathus (and Micrognathus balli Fow-

ler, 1925, and Syngnathus darrosanus Dawson
and Randall, 1975) are separated from other

syngnathids and united by shared characters

given in the diagnosis above. This combination

of characters defines a related lineage of syng-

nathids worthy of generic recognition. The type-

species of Microsyngnathus further agrees with

Bryx veleronis in lacking an anal fin. Micro-

syngnathus Herald, 1959, thus becomes a junior

synonym of Bryx Herald, 1940. The subgenus

Simocampus is proposed for those species of

Bryx possessing an anal fin.

Key to Eastern Pacific Species of Bryx

la. Anal fin present (subgenus Simocampus)

2

lb. Anal fin absent (subgenus Bryx) 4

2a. Head shorter than length of dorsal fin

base heraldi n.sp.

Islas Juan Fernandez and Isla

San Felix

2b. Head longer than length of dorsal fin

base 3

3a. Dorsal fin usually entirely on tail rings,
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Table 2. Frequency Distributions of Trunk and Tail Rings, and Dorsal Fin Rays in Eastern Pacific Species

OF Brxx.

Trunk

rings Tail rings Dorsal fin rays

14 15 16 33 34 35 36 37 38 39 40 41 18 19 20 21 22 23 24 25 26 27 28

heraldi — 18* — —
arctus 1 31* 20 —
cocci neus 1 11* 1

—
veleronis 1 16* — 2

clarionensis — 9* — —

_2 10 6*— ____ _
- 3 5 10 18* 19 1 4 19 10*

- 1 3 2 5* 2 — — 8* 4

19* 5— — — — — _ _

— 10*

10 9

13 4 4-12 4*

Primary type.

except in some southern California spec-

imens with the dorsal on a fraction of a

trunk ring; 18-23 dorsal rays; double row
of dark spots on trunk

arctus (Jenkins and Evermann)

Tomales Bay, California, and

San Felipe, Gulf of California,

to Mazatlan, Mexico

3b. Dorsal fin always on at least a fraction of

last trunk ring; 18-20 dorsal rays; no dou-

ble row of dark spots on trunk

coccineus (Herald)

Banderas Bay, Mexico, to

Punta Aguja, Peru, and Gala-

pagos Islands

4a. Snout longer than postorbital length

clarionensis n.sp.

Clarion Island. Revillagigedo

Islands, Mexico

4b. Snout shorter than postorbital length ____

veleronis Herald

Galapagos and Revillagigedo

Islands, and coasts of Panama
and Costa Rica

Simocampus n.subgen.

Type-species. —Siphostomn arctiim Jenkins and Evermann.

Diagnosis. —A Brwx with anal fin.

Included Species. —B. arctus (Jenkins and

Evermann); B. coccineus (Herald); B. halli

(Fowler); B. hanneri (Herald and Randall); B.

hildebrandi (Herald); and B. darrosanus (Daw-

son and Randall).

Etymology. —From the Greek simos, pug-

nosed, and campos, sea-creature.

Bryx (Simocampus) heraldi n.sp.

(Figure 5C)

Diagnosis. —A Bryx with 22-23 (22) dorsal

rays; 11 pectoral rays; 3 anal rays; 15 trunk

rings; 36-38 (37) tail rings; 52-54 total rings; dor-

sal on 0-1 + 5.2-6 rings; 17-18 rings covered

by brood pouch; head 10.3-12.3 in SL; dorsal

fin base 0.8-1.0 in head; snout 2.4-2.8 in head;

maximum known size 99.8 mmSL; smallest

mature male 70 mmSL. See Tables 2 and 3 for

additional counts and measurements.

Description. —All ridges of head and body

moderately developed and smooth. Prenuchal

and nuchal ridges elevated and easily discern-

ible. Opercular ridge extends posteriorly about

half length of opercle. Snout ridge moderately

developed, extending posteriorly to interorbit.

Ridges of pectoral cover plate obsolete. Trunk

and tail ridges low but easily visible. Superior

Table 3. Number of Specimens (N) and Standard Length Range, Together with Range and Mean U) of Se-

lected Characters Expressed in Thousandths of Standard Length in Bn.x.
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B

Figure 5. Anterior part of body of three species of eastern Pacific Syngnathidae. (A) Bryx arctus, an 88-mm-SL female,

SIO H46-65. {B) Bryx coccineus. a 116-mm-SL female, USNM220970. (C) Bryx heraldi. holotype, SIO 65-626.

tail ridge and lateral trunk ridge overlap on one

plate. Scutella indistinct and about one-fourth as

deep as adjoining plates. Lateral line consisting

of 2-4 papillae per plate. No dermal flaps.

Protecting plates of brood pouch weakly de-

veloped; pouch folds lightly scalloped. Eggs 0.5

mmin greatest diameter, arranged in two layers

four across. Males with eggs and young have

been taken in early to mid-December.

Caudal fin short, as long as last two tail rings.

Coloration in alcohol. Background a light tan

with few to many dark blotches on body, which,

in some individuals, may make the fish appear

darker brown. The dark blotches may be lighter

centrally, and they may appear as dark bands 2-

4 rings wide, or as thin bands between light tan

areas. Brown freckling may also occur dorsally.

All fins are colorless. The head coloration is es-

sentially like that of the rest of the body. Pig-

mented part of cornea a darkish tan ring with

radially arranged light blotches.

Habitat. —Rocky reefs and sandy bottoms at

depths of 6-23 m.

Comparisons. —B. heraldi is most closely re-

lated to B. coccineus and B. arctus of the east-

ern Pacific. It differs from coccineus is having

a shorter head (10-13 rather than 8.6-11.1 in

SL), 22-23 rather than 19-20 dorsal rays, and a

longer dorsal fin base (0.8-1.0 rather than 1.1-

1.4 in head length); and from arctus in lacking

the double row of dark spots on the trunk and

dermal flaps, and in having fewer tail rings (36-

38 rather than 36-41).

Range. —Islas Juan Fernandez and Isia San

Felix.

Etymology. —Named in honor of the late

Earl S. Herald in recognition of his life-long in-

terest in pipefish.

Material Examined. —Holotype: SIO 65-626, a 99.8-mm-

SL mature male collected from a rock ledge at Isia San Felix.

Chile, from a depth of 9-12 m, with emulsified rotenone and

SCUBAon 6 Dec. I%5 by Wayne Baldwin and party.
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Paratypes: SIO 65-626, 2(79-82) taken with the holotype.

SIO 65-624, 1(85); Isla San Felix, 9 m. SIO 65-634, 1(77);

Cumberland Bay, Isla Juan Fernandez, 6-11 m. GCRL15755,

1(70); Isla Juan Fernandez, 20-23 m. SIO 65-655, 1(72); Car-

vajal Bay, Isla Juan Fernandez, 9-12 m. All taken 5-15 Dec.

1965 with emulsified rotenone and SCUBAby Wayne Baldwin

and party.

Bryx (Simocampus) arctus (Jenkins and Ever-

mann)

(Figures 5A, 6, 16B)

Siphostoma arctum Jenkins and Evermann, 1888:137 (orig-

inal description; Guaymas, Sonora, Mexico; holotype

USNM39369); Jordan and Evermann 1896:771 (descrip-

tion).

Syngnathus arctus: Ulrey and Greeley 1928:42 (synony-

my; range); Ulrey 1929:6 (Lower California; Gulf of Cali-

fornia); Jordan, Evermann, and Clark 1930:242 (range);

Starks and Morris 1907:185 (range); Hubbs 1916:160

(eelgrass: San Diego, California); Ulrey 1932:77 ("costa

occidental y Golfo de California""); Herald 1940:60 (syn-

onymy); 1959:468 (placed in subgenus Microsyngnathus):

Feder, Turner, and Limbaugh 1974:128 (in coralline al-

gae under kelp beds); Miller and Lea 1972:89 (descrip-

tion; range).

Syngnathus arcta: Berry and Perkins 1965:668 (larvae in

California Current).

Diagnosis. —A Simocampus with 18-23 (19)

dorsal rays; 3 anal rays; 9-11 pectoral rays; 14-

16 (15) trunk rings; 36-41 (39-40) tail rings; dor-

sal on 0-0.8 + 5-5.3 rings; 17-23 rings covered

by brood pouch; head 10.1-13.2 in SL; dorsal

fin base 1.0-1.2 in head; snout 2.4-4.0 in head;

maximum known size 121 mmSL; smallest sex-

ually mature male 59 mmSL. See Tables 2 and

3 for additional counts and measurements.

Description. —Ridges of trunk and tail dis-

tinct and smooth. Prenuchal and nuchal ridges

smooth, not separated by an indentation. Oper-

cular ridge distinct and about half length of oper-

cle. Snout ridge elevated and smooth from in-

terorbital to tip of vomer. Supraorbital ridge

extends posteriorly to center of opercle. Pector-

al cover-plate ridges joined to form an anteriorly

directed semicircle. Dermal flaps often present

at junction of plates along ridges.

Protecting plates of brood pouch moderately

developed; edges of pouch folds slightly scal-

loped. Eggs 0.5 mmin greatest diameter, ar-

ranged in two layers four across. Males with

eggs and young taken from May to July.

Coloration in alcohol. Variable light tan to

dark brown. May be uniformly colored or var-

iously mottled with light and dark. Usually a

double row of dark spots on sides of trunk.

When patterned, background color is usually

CC SC BC MB LP SF
LOCALITY

N 6

N 6-

Figure 6. Clinal variation oi Bryx (Simocampus) arctus.

(A) Mean number of dorsal rays plus total rings plotted against

locality. CC = central California: SC = southern California;

BC = Baja California south of Bahia Sebastian Vizcaino;

MB= Bahia Magdalena; LP = La Paz to Bahia de Los An-

geles; SF = San Felipe. (B) Number of dorsal rays plus total

rings; northern Gulf of California specimens included with

southern specimens. (C) Number of dorsal rays plus total

rings; northern Gulf of California specimens included with

southern specimens. Dotted line indicates specimens from the

north; solid line indicates specimens from the south.

light, with dark bands on about every fourth

ring. Northern fish usually darker and not mot-

tled (Starks and Morris 1907).

Habitat. —Shallow water, 0-10 m, in bays in

eelgrass, and on reefs in clumps of algae, often

coralline.

Variation. —Meristic features: There are

significant differences (P < .001) in mean num-

bers of trunk rings, tail rings, and dorsal rays

between populations from the Gulf of California
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and central California. The differences are pro-

duced by the clinal decrease in number of rings

and dorsal rays from north to south (Fig. 6). It

seems reasonable to attribute this cline to the

direct effect of the environmental temperature.

Comparisons. —B. arctus is most closely re-

lated to B. coccineus and B. heraldi in the east-

ern Pacific and B. hildebrandi in the western

Atlantic. B. arctus can be distinguished from B.

coccineus and B. heraldi by the characters given

in the key and in the descriptions of these

species. B. arctus can be distinguished from B.

hildebrandi by the lower number of trunk rings

(14-16 rather than 17), the higher number of tail

rings (36-41 rather than 33-34), and the smaller

head (10.1-13.7 rather than 9.5-10.7 in SL) in

the former.

Range. —Tomales Bay, California, south to

Mazatlan, Mexico, and throughout the Gulf of

California.

Material Examined. —California: Tomales Bay, SU
36445. 1(74); Elkhorn Slough. CAS45064. 1(84); SIO H45-53,

1(52). Santa Monica, UCLA W49-112, 1(60). San Pedro, SIO

74-120, 1(85): Santa Catalina Island, SIO 53-185, 2(58-79).

Newport Bay, SIO H45-70. 7(70-84). San Clemente. SIO

55-73A, 2(90-94). La Jolla, SIO 58-504, 1(73): SIO H45-32,

1(85).

Outer Coa,st of Baja California: Bahi'a de Todos Santos, SIO

62-475, 1(111). Bahi'a San Quintm, SIO 63-1055. 3(119-121).

Bahi'a Playa Maria, SIO 52-168, 1(96). Punta San Rosarito.

SIO 52-162, 3(76-88). Laguna San Ignacio, SIO H50-71, 2(59-

60). Bahi'a Santa Maria, SIO 62-734, 1(102). Bahi'a Magdalena,

SIO 62-726, 7(54-91): SIO 58-61. 1(97).

Gulf of California: Isla San Jose, SIO 65-265, 1(62). Bahi'a

San Carlos, CAS 48976, 4(71-84). Isla Santa Cruz, SIO 74-

124, 1(59): Isla lldefonso. SIO 65-330, 1(68). Bahi'a de los An-

geles, SIO 61-185, 2(90-98). San Felipe, SIO 72-79, 4(66-81).

Isla Tiburon, UCLA W56-26, 2(60-67).

Sonora: Bahi'a, Bocochibampo, SIO 70-84, 1(79). Guaymas,

USNM39639, 1(88). holotype.

Bryx (Simocampus) coccineus (Herald)

(Figure 5B)

Syn^natlius coccineus Herald, 1940:57 (original description:

Charles Island, Galapagos Islands: holotype, USNM
101688): Fowler 1944:496 (Galapagos Islands).

Syngnatlui.s iiuiepenclencia Hildebrand, 1946:153 (original

description: Bahi'a Independencia, Peru: holotype, USNM
127853): Koepcke 1962:200 (range): Chirichigno-F.
1974:89. 351 (diagnosed in key: range).

Diagnosis. —A Simocampus with 19-20(19)

dorsal rays; 2-3 anal rays; 10-11 pectoral rays;

14-16 (15) trunk rings; 36-40 (39) tail rings; 51-

54 total rings; dorsal on 0-1 + 4.5-5 rings; 14-

16 rings covered by brood pouch; head 8.6-1 1.

1

in SL; dorsal fin base 1. 1-1.4 in head; snout 2.3-

3.0 in head; maximum known size 124 mmSL;

smallest sexually mature male 78 mmSL. See

Tables 2 and 3 for additional counts and mea-

surements.

Description. —All ridges of trunk and tail

moderately developed. Prenuchal, nuchal, su-

praorbital, and snout ridges well developed.

Opercular ridge one-half length of opercle on

smaller specimens, becoming one-third length of

opercle with growth. Two horizontal ridges on

pectoral cover plate, becoming obsolete with

growth. Superior tail ridge and lateral trunk

ridge overlap for 0-1 plate. Lateral line with 3-

6 papillae per plate. Dermal flaps may be pres-

ent.

J*rotecting plates of brood pouch weakly de-

veloped and no deeper than one-half depth of

adjacent tail; edges of pouch folds smooth to

weakly scalloped. Eggs 0.6 mmin greatest di-

ameter, arranged in one layer two or three

across. Males with young have been taken at the

Galapagos Islands in January. Brooding males

have been collected in July in Panama.

Caudal fin as long as last four tail rings.

Coloration in alcohol. Coloration in B. coc-

cineus is very variable. Background color varies

from a light tan to dark brown. Specimens may
be a uniform light tan to dark brown, or more

usually, light with darker markings. Light tan

specimens may have darker spots at the bases

of the dorsal rays and pectoral rays. The spec-

imens with tan background and darker blotches

do not have any unifying color pattern. One
specimen has the venter dark brown and dorsum

light tan, with dark bands extending over the

dorsum on every three or four rings. Many spec-

imens, however, have a whitish blotch on the

pectoral cover plate and immediately posterior

to the orbit. Hyoid region may be dark with a

series of whitish spots.

Habitat. —Beds of red algae and coral heads

at depths from 0-18 m.

Comparisons. —B. coccineus is most closely

related to its eastern Pacific congeners B. her-

aldi and B. arctus. B. coccineus differs from the

former by the characters discussed in the de-

scription of B. heraldi, and from the latter in

lacking the double row of dark spots on the

trunk and in having a longer head (8.6-1 1.1 rath-

er than 10.1-13.2 in SL). Examined type mate-

rial of S. independencia agrees in all respects

with the holotype of B. coccineus. It is likely

that the exceptional occurrence of B. coccineus
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in Independencia Bay, Peru, in 1941 was the re-

sult of transport of individuals southward during

the extreme El Nino of that year (Lobell 1942).

Range. —Bahia Banderas, Mexico, to Punta

Aguja, Peru (occasionally to Bahia Independen-

cia), and the Galpagos Islands.

Material Examined. —Mexico: Bahia de Banderas, SIO

62-42, 1(116).

Costa Rica: Puerto Culebra, USNM101690, 1(57). Puerto

Jimenez, USNM92120, 1(50). Both paratypes of S. cocci-

neiis.

Panama: Isia Canal de Afuera, SIO 71-52. 1(65).

Peru: 6°55'S, 80°42'W, USNM220970. 1(116). Bahia Inde-

pendencia, USNM127853, 1(124), holotype of S. indepen-

dencia: USNM127854, 2(88-108), paratypes of S. indepen-

dencia.

Galapagos Islands: Isia Santa Maria, USNM101688, 1(87),

holotype of 5. coccinetis. Isia Fernandina, USNM220971,

6(62-98): USNM220972, 1(77).

Subgenus Bryx Herald

Type-species. —Bry.x veleronis Herald.

Diagnosis. —A Bryx without an anal fin.

Included Species. —B. veleronis Herald; B.

clarionensis n.sp.; B. dunckeri (Metzelaar); B.

randalli (Herald).

Bryx (Bryx) veleronis Herald

(Figures IB & 8)

Bryx veleronis Herald, 1940:55 (original description: Albe-

marle Island, Galapagos Islands: holotype LACM20012).

Diagnosis. —A Bryx with 22-28 dorsal rays;

11-13 pectoral rays; 14-15 trunk rings; 33-37

tail rings; 48-52 total rings; dorsal on 0-0.5 +
5.5-7.0 rings; 11.5-15 rings covered by brood

pouch; head 8.3-10.3 in SL; dorsal fin base 0.8-

1.0 in head; snout 1.2-1.5 in postorbital; maxi-

mumknown size 60 mmSL; smallest sexually

mature male 45 mmSL. See Figure 8, and Ta-

bles 2 and 3 for additional counts and measure-

ments.

Description. —Ridges of trunk and tail mod-
erately developed, serrate and with an indenta-

tion at plate junctions. Prenuchal and nuchal

plates with sharply defined serrate ridge. Snout

ridge well developed, wholly on mesethmoid.

Opercular ridge three-fourths length of opercle.

Supraorbital ridge weak. Two parallel horizontal

ridges on pectoral cover plate. Superior tail and

median trunk ridges overlap for one ring. Scu-

tella indistinct and half as deep as adjoining

plates. Lateral line consisting of 1-2 papillae per

plate. Dermal flaps may be present, especially

on upper surface of head.

B

Figure 7. Anterior part of body ot three species of eastern

Pacific Syngnathidae. (A) Bryx clarionensis. holotype, SIO

74-116. (B) Bryx veleronis, a 34-mm-SL female, SIO 67-40.

(C) Hippocampus ingens, in life.
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Protecting plates of brood pouch weakly de-

veloped and no deeper than half depth of adja-

cent plate; edges of pouch folds smooth. Eggs

0.5-0.75 mmin greatest diameter, arranged in

one layer two across. Males with young taken

in July.

Coloration in alcohol. Body a light to dark tan,

with various amounts of mottling, but no definite

pattern. Opercular membrane and hyoid region

may be brownish, with white spots and bars al-

most serially arranged. Pectoral and dorsal fins

clear, caudal colored the same as rest of body.

Body may have sprinkling of punctate melano-

phores ventrally. One or two brownish streaks

may extend posteriorly from orbit.

Habitat. —In red-algae beds and coral heads

at depths of 3-18 m.

Comparisons. —Most closely related to B.

clarionenesis. For further comparisons see dis-

cussion under that species.

Range. —Taken only at islands, including the

Galapagos Islands; Islas Revillagigedo; Isla

Murcielago and Isla del Cafio, Costa Rica; and

Islas San Jose and Canal de Afuera, Panama.

Material Examined. —Islas Revillagigedo: Isla Clarion,

LACM20013 (formerly AHFVelero sta. 305-34). 13(45-49),

paratypes. Isla Socorro, UCLA W55-124, 1(41).

Costa Rica: Isla del Cano, LACM31579-15, 6(37-48).

Panama: Archipielago de las Perlas, SIO 67-38, 1(37): SIO
67-40, 1(34). Isla Canal de Afuera, SIO 71-52, 1(46).

Galapagos Islands: Isla Santa Maria, USNM101689, 1(48),

paratype.

Bryx (Bryx) clarionensis n.sp.

(Figures 7/1 & 8)

Diagnosis. —A Bryx with 25-28 dorsal rays;

11-13 pectoral rays; 15 trunk rings; 35-36 tail

rings; 50-51 total rings; dorsal on 0-1 -I- 6-7

rings; head 7.6-8.4 in SL; dorsal fin base 0.9-

1.1 in head; snout 0.8-0.9 in postorbital; maxi-

mumknown size 47 mmSL; males unknown.
See Figure 8, and Tables 2 and 3 for additional

counts and measurements.

Description. —All ridges of head and body
distinct and moderately serrate. Prenuchal and
nuchal ridges slightly elevated. Opercular ridge

extends posteriorly for entire length of opercle.

Snout ridge extends from interorbital region to

anterior end of mesethmoid. Pectoral cover

plate with two obsolete horizontal ridges. Trunk
and tail ridges not markedly indented between
rings. Superior tail and lateral trunk ridges do
not overlap. Scutella small, indistinct. Lateral

line not visible. Many cirruslike dermal flaps on

dorsal surface of head in a few specimens.

Coloration in alcohol. Background color or-

angish tan, with a series of light and dark bands

in a few specimens, each about two rings in

width around tail. Brown frecklelike spots may
appear on dorsal surface of head and along sides

of snout. Abdominal region slightly darker than

rest of body. Dorsal and pectoral fins colorless,

caudal rays orangish brown.

Habitat. —Known only from the types taken

at the surface near Isla Clarion, Mexico.

Comparisons. —B. clarionenesis differs from

the closely related species B. veleronis in having

a longer snout (0.8-0.9 rather than 1.4-1.5 in

postorbital) and the snout ridge not quite so el-

evated and serrate. Figure 8 provides a compar-

ison of the snout length versus standard length

for each species. Both species have been col-

lected at Isla Clarion.

Range. —Isla Clarion, Islas Revillagigedo,

Mexico.

Etymology. —Named for the type-locality.

Material Examined. —Holotype: SIO 74-116, formerly

UCLAW55-136, a 47-mm-SL mature female dip-netted under

a night light over 15 fathoms (27 m) at the se anchorage, Isla

Clarion, 20 Apr. 1955. by John Fitch. Wayne Baldwin, and B.

Craig.

Paratypes: SIO 74-116, 7(38-50), and GCRL 15754. 1(41),

same data as holotype.

Syngnathus Linnaeus

SyngnatliKs Linnaeus, 1758:336 (type-species by Int. Comm.
Zool. Nom. Opinions 45 and 77: Syngnathus aciis Lin-

naeus); Duncker 1912:236 (description): 1915:78 (descrip-

tion: subgenera): Jordan, Evermann, and Clark
1930:240 (North American species: synonymy): Herald
1943:141 (in part; description; subgenera).

Siphostoma Rafinesque, 1810:18 (type-species by mono-

typy, Syngnathus pelagicus Linnaeus); Jordan and Ev-

ermann 1896:761 (description; synonymy).

Siphonostoma Kaup, 1853:233 (emmendation of Siphosto-

ma): 1856:48 (description).

Dennatostethus Gill, 1863:283 (type-species by monotypy,

Dermatostethus punctipinnis Gill [=Syngnathus acus Lin-

naeus]); Jordan, Evermann, and Clark 1930:240

(range).

Syrictes Jordan and Evermann, 1927:504 (type-species by

original designation, Syngnathus fuscus Storer).

Diagnosis. —Syngnathids with subcaudal

brood pouch protected by plates; nuchal and

prenuchal plates and scutella present; superior

ridges of trunk and tail discontinuous; lateral

ridge of trunk and superior ridge of tail contin-

uous or subcontinuous; inferior trunk and tail

ridges continuous; opercular ridge present or re-
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42 44 46 48 50

Figure 8. Comparison of snout length plotted against

standard length for Bryx veleronis (closed circles) and Bryx

clahonensis (closed squares).

duced to only basal part; pectoral, dorsal, anal,

and caudal fins developed; dorsal fin base not

raised; first hypobranchial reduced to absent;

remainder of branchial skeleton present, without

tooth plates; jugular plates well developed, sep-

arated by a median plate; body ridges generally

smooth to finely serrate, both neither strongly

toothed nor serrate; 2-3 infraorbitals; 25-47 dor-

sal rays; 2-4 anal rays; 11-14 pectoral rays; 10

caudal rays; 14-23 trunk rings; 33-50 tail rings.

This genus contains some of the largest species

in the family; S. californiensis reaches a length

of 533 mmSL. Marine and fresh water, cos-

mopolitan, but most abundant in temperate seas.

Discussion. —Herald (1943, 1959), following

the preliminary analysis of Duncker (1915), di-

vided the genus into four subgenera differen-

tiated on the basis of brood-pouch closure. On
osteological grounds, I conclude that two of

these subgenera {Bry.x and Microsyngnathiis)

together constitute a distinct genus (Bryx).

Syngnathus is the most speciose pipefish genus,

with perhaps 40 species.

Key to Eastern Pacific Species of

Syngnathus

la. Trunk rings 14-16 {x = 15)

auliscus (Swain)

Santa Barbara Channel, Cali-

fornia, to northern Peru: in eel-

grass of bays and sloughs

lb. Trunk rings 17 or more (6 of 914 speci-

mens of S. leptorhynchus have 16) 2

2a. Snout long, compressed, usually con-

tained less than 1.8 in head length 3

2b. Snout shorter, round, usually contained

more than 1.8 times in head length 5

3a. Total rings fewer than 63; all ridges of

trunk and tail distinctly keeled

carinatus (Gilbert)

Northern Gulf of California

3b. Total rings more than 63; all ridges of

trunk and tail rounded 4

4a. Total rings 63 or more, usually 64-66;

35-41 dorsal rays, usually 37-40 (see Fig.

11), dark bar extending diagonally from

orbit across opercle

exilis (Osburn and Nichols)

Halfmoon Bay, California, to

Bahia Magdalena, Baja Cali-

fornia: on sand bottoms

4b. Total rings 67-72, usually 68-70; 39-48

dorsal rays, usually 42-46 (see Fig. 11),

no dark bar across opercle

- californiensis Storer

Bodega Bay, California, to Ba-

hia Santa Man'a, Baja Califor-

nia: associated with kelp beds,

often epipelagic

5a. Pectoral fins long, extending posteriorly

across two full trunk rings

macrobrachium n.sp.

Tumbes, Peru, to Puerto Montt,

Chile

5b. Pectoral fins short, never extending pos-

teriorly across two full rings 6

6a. Total rings more than 60 7

6b. Total rings 60 or fewer 8

7a. Trunk length 1.5 or more in tail length;

total rings 60-68; dorsal rays 33-45

euchroiis n.sp.

Redondo Beach. California, to

Bahi'a de Ballenas, Baja Cali-

fornia: near bottom off rocky

shores

7b. Trunk length 1 .5 or less in tail length; total

rings 53-64; dorsal rays 28-43

leptorhynchus Girard (in part)

8a. Interorbital 3 in postorbital; head usually

more than 8.6 in SL._ leptorhynchus Girard

Southeastern Alaska to Bahia

Santa Maria, Baja California:

in eelgrass of bays

8b. Interorbital more than 3 in postorbital;

head usually less than 8.6 in SL
insulae n.sp.

Isla Guadalupe, Mexico, in al-

gae and eelgrass, 20-34 m

Syngnathus auliscus (Swain)

(Figures 4D & 9)

SIphostoma iitilisciis Swain, 1882:547 (original description:

Santa Barbara and San Diego, California: types lost): Jor-

dan AND Gilbert 1883:905 (description: range): Swain

AND Meek 1884:238 (diagnosed in key): Jordan and Ev-

ermann 1896:767 (description: range): Eigenmann and

Eigenmann 1892:144 (San Diego).

Syni;natlius auliscus: Starks and Morris 1907:184 (range):

HuBBS 1916:160 (description); Ulrey and Greeley
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Table 5. Number of Specimens (N) and Standard Length Range, Together with Range and Mean (.x) of Se-

lected Characters Expressed in Thousandths of Standard Length in Syngnathiis.

Species

Head

length

Snout

length

Snout

depth

Body

depth

Dorsal-base

length

SL Range Range x Range x Range x Range

Pectoral-fin

length

Range x N

auliscus

carinatus

exilis

californiensis

macrobrachium

euchroHS eiichrous

e. ollotropis

leptorhynchiis

insiilae

46-134

1 16-230

75-238

78-382

92-190

1 1 1-249

1 16-244

57-245

88-180

98-136

113-141

102-148

111-143

112-144

100-132

93-108

104-148

107-117

113

128

121

120

137

114

103

122

111

44-56

65-89

50-88

55-93

60-82

47-78

44-57

48-87

46-57

48

76

68

69

72

55

49

65

52

10-19

8-10

7-13

6-12

10-14

8-14

10-12

8-15

10-14

18-46

16-26

20-44

15-41

26-35

22-40

22-30

20-55

19-30

31

22

29

24

30

29

26

27

24

98-124

114-138

95-120

100-128

121-140

111-128

96-127

97-141

105-114

112

127

107

115

130

118

112

118

109

13-21

15-26

13-21

9-18

21-34

10-23

10-15

10-20

13-19

18

21

16

14

29

17

13

16

16

9

17

37

33

15

20

10

92

7

1928:42 (synonymy; range); Ulrey 1929:6 (Lower Califor-

nia); Jordan, Evermann, and Clark 1930:240 (range);

Ulrey 1932:77 (Golfo de California); Barnhart 1936:34

(description; range); Herald 1940:60, 63 (key; synonymy;

range); Castro- Aguirre et al. 1970:131 (not common in

Gulf of California); Miller and Lea 1972:89 (description;

range); Chirichigno-F. 1974:351 (range),

Singnathiis auliscus: Vaillant 1894:70 (Gulf of California).

Siphostoma sinaloae Jordan and Starks 1896:268 (original

description; Mazatlan; holotype SU 2945).

Syngnathus tweedlei Meek and Hildebrand, 1923:259 (orig-

inal description; Chame Point, Panama; holotype USNM
82088).

Diagnosis. —A Syngnathus with 26-33 (27-

30) dorsal rays: 10-14 pectoral rays; 2-3 anal

rays; 14-16 (15) trunk rings; 34-39 (36-37) tail

rings; 0.2-1.5 + 5-7.2 rings covered by dorsal

fin; total rings covered by dorsal fin 6-7.9; 15-

21 pouch rings; head 7.1-10.1 in SL; dorsal fin

base 0.8-1.6 in head; snout 2.0-2.8 in head;

maximum known size 178 mmSL; smallest sex-

ually mature male 71 mmSL. See Tables 4 and

5 for additional counts and measurements.

Description. —All ridges of body smooth,

rounded, low but distinct. Prenuchal and nuchal

ridges low but distinct. Opercles strongly con-

vex, with median ridge reaching half the length.

Snout ridge running full length of snout to inter-

orbital. Head not raised at orbit, so that snout

ridge almost horizontal. Supraorbital ridge orig-

inating just anterior to nostrils and ending above

anterior edge of opercle. Pectoral cover plate

with one obsolete ridge. Lateral trunk and su-

perior tail ridges overlap for one ring. Slightly

acute ventral trunk ridge. Three lateral line pa-

pillae per plate. Dermal flaps rarely present.

Plates protecting brood pouch well developed,

often as deep as overlying tail rings. Eggs 0.6-

0.7 mmin greatest diameter, arranged in two

layers four across. Brooding males collected in

April through August.

Fins of moderate size, caudal as long as last

three tail rings. Pectoral base about 1.5 in its

length.

Juveniles less than 25 mmSL (Fig. 9) are

much spinier than adults. Large broad-based

spine on each frontal; opercle has a broad-based

lateral projection, and each ring has a well-de-

veloped spine on each ridge. Dorsal fin high.

Mouth large and upturned. Body whitish with

light brown pigmented spots forming a band dor-

sal to gut anteriorly and continuing posteriorly

along ventral surface of tail. Occasionally with

sprinkling of pigment spots on body, concen-

trated on ventral surface of gut and along dorsal

base.

Coloration in life. Variations of brown or

green, never red.

Coloration in alcohol. Usually light tan to

brown, lighter ventrally. Median caudal rays

brown; outer two rays light tan; all other fins

colorless. Usually a dusky blotch below nostrils.

Sometimes a brownish streak at lower-posterior

corner of orbit. Often there is on the body much
darker mottling, which may alternate with light

areas, especially posteriorly, giving a dark-light

banded appearance. Lighter bands usually nar-

rower and separated by five to six rings.

Habitat. —Eelgrass of bays and sloughs. Oc-

casionally in floating Sargassum.

Comparisons. —Although S. auliscus is a

chiefly tropical species, it occurs rather fre-

quently in the southern part of San Diego Bay,

where the temperature is raised by a thermal
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Figure 9. Juvenile Syngnathiis aidiscus from San Diego Bay, California. {A) 9.2 mmSL. {B) 16.3 mmSL.

effluent; this is the only place in California

where this species has been found in larger num-
bers than other pipefishes. It may be confused

in this region with the similar 5. leptorhynchiis.

S. aidiscus differs from S. leptorhynchus in hav-

ing 14-16 trunk rings rather than 17 or more; in

having a deeper and more robust trunk; and in

reaching a much smaller size as adults.

Range. —Santa Barbara Channel, California,

to Paita, Peru, and throughout the Gulf of Cal-

ifornia.

Material Examined. —California: Newport Bay, LACM
W55-257, 1(162). Penasquitos Lagoon. SIO 73-411, 1(178). San

Diego, SIO H46-94, 2(127-134): G. McGowen personal col-

lection, 89(7.4-31.8).

Mexico: Bahia de Tortugas, SIO H48-53, 1(92). Bahia Al-

mejas, SIO 65-181, 2(98-111). Choila Bay. CAS 45071, 2(91-

99). Puerto Penasco, GCRLV73: 10729, 2(65-82). Guaymas,
R. Behrstock, personal collection, 38(29-1 12). Sinaloa. GCRL
V71:6572, 1(123); GCRL V68:2639, 1(81): GCRLV71:6565,

2(46-52). Mazatlan, SU 2945. 1(87), holotype of 5. sinakme.

Nicaragua: Corinto, CAS 6346, 1(74).

Costa Rica: Puntarenas. GCRLV69:3526, 3(44-83).

Panama: Chame Point, USNM82088, 1(71), holotype of S.

tweedU'i.

Peru: Tumbes, IMARPE uncat., 2(7-100). Paita, IMARPE
uncat., 1(87).

Syngnathus carinatus (Gilbert)

(Figure lOB)

Siphosloma curinatum Gilbert, 1892:547 (original descrip-

tion; 3r3r45"N, 114°19'W; lectotype here designated as

SU 240); Jordan and Evermann 1896:763 (description).

Synfinathiis carinatum: Breder 1928:24 (Isla Tihuron, Bahia

Adair, San Felipe).

Syngnathus cdiinutiis: Ulrey 1929:6 (Gulf of California): Jor-

dan, Evermann, and Clark 1930:240 (range): Ui ri v

1932:77 (Golfo de California); Fowler 1944:496 (range).

Syngnathus acus; (not of Linnaeus) Herald 1940:60 (diag-

nosed in key; range).

Syngnathus griseoUneatus leptorhynchus: (not of Girard) Cas-

tro-Aguirre et al. 1970: 132 (Gulf of California).

Diagnosis. —A Syngnathus with 40-46 (41-

45) dorsal rays; 13-15 pectoral rays; 3-4 anal

rays; 16-18 (17) trunk rings; 39-43 (41-42) tail

rings; 56-60 total rings; dorsal on 0.1-1.8 -I- 7.5-

11.1 rings; total rings covered by dorsal 9-

12.1; 21.5-22 rings covered by brood pouch;

head 7.1-8.6 in SL; dorsal fin base 0.9-1.2 in

head; snout 1.6-1.8 in head; maximum known
size 230 mmSL; smallest sexually mature male

182 mmSL. See Tables 4 and 5 for additional

counts and measurements.

Description. —All ridges on body usually

well developed and serrate. Supraoccipital, nu-

chal, and prenuchal ridges low and finely ser-

rate. Opercular and supraorbital ridges low.

Snout ridge slightly elevated and serrate, ex-

tending posteriorly to region above anterior edge

of orbit. Pectoral cover plate with only superior

ridge. Superior trunk ridge extending forward

dorsally to gill opening and ending just below

nuchal plate. Lateral trunk and superior tail

ridges usually not overlapping, but may overlap

for half width of last trunk ring. Scutella easily

discernible, about half as deep as median trunk

plate. Lateral line consisting of 6-7 papillae per

plate. No dermal flaps.

Protecting plates of brood pouch well devel-

oped, more than half as high as adjacent tail; mar-

gin of folds of brood pouch smooth. Eggs 0.9-

1.0 mmin greatest diameter, arranged in two

layers six across. Males with eggs have been

collected in November.
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B

Figure 10. Anterior part of body of four species of eastern Pacific Syngnathidae. (A) Syngnathits macrohrachium, holotype,

USNM176501. (B) Syngnathus carinatiis. a 200-mm-SL female, SIO 72-60. (C) Syngiuitluis e.xllis. a 238-mm-SL female, SIO

75-661. (D) Syngnathus californiensis, a 285-mm-SL female, SIO 62-552.

Fins all well developed. Pectoral fin extends

posteriorly to edge of first trunk ring or middle

of second trunk ring.

Coloration in alcohol. Older specimens a uni-

form light tan to dark brown, with caudal dusky

and dark spots at bases of dorsal rays. Fresh

specimens with immaculate white undersides

becoming silvery on opercle and pectoral cover

plate. Dorsum light green-brown with white

areas around scutella, which may be connected

by white streaks to adjacent scutella. Thus, a

chainlike pattern often evident dorsolaterally.

Caudal fin green-brown centrally with light

edges. Snout with the same green-brown color

dorsally. Other fins colorless.

Meristic Variation. —The number of trunk

rings in S. carinatus is relatively stable, usually

17, except that three of the four specimens from

Bahi'a Kino had 16. The same trend is shown by

the number of tail rings. The normal range is

from 41-42, but two of the four specimens from

Bahi'a Kino had 40 tail rings.

Comparisons. —As indicated in the account

of S. macrobrachium, S. carinatus is closely

related to macrobrachium, schlegeli, and follet-

ti. It seems to be most closely related to the
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Japanese 5. schlegeli. It differs from schlegeli

in coloration (light coloration with chainlike pat-

tern rather than dark brown), longer snout, and

in that the superior trunk ridge is continued an-

teriorly above the gill opening. The relationship

of S. carinatus to a Japanese fish parallels the

distribution indicated by Dawson (1944) for

some algae.

Range. —Northern part of Gulf of California,

from head of Gulf and from Bahia San Luis Gon-

zaga in the west to Bahia Kino in the east.

Material Examined. —Gulf of California: Mouth of Rio

Colorado. SIO 63-484. 2(132-139). Between El Golfo and San

Felipe. S. Guevara personal collection. 20{ 161-216). Off Bahia

Adair. BOC 1184. 11(86-148). 31°32'30"N. 114°20'W. USNM
48250. 3(185-287): USNM127139. 2(187-189): USNM125028.

2(178-183). paralectotypes. 3r3r45"N. I14°19'W. SU 240.

1(198). lectotype: SU 67670. 3(186-201). paralectotypes. San

Felipe. SIO 72-60. 2(203-209): SIO 58-164. 1(127): SIO H47-

53, 47(132-165): SIO 74-118. 3(182-230): BOC 1017. 5(81-

156). Punta Diggs. UCLA W62-61. 5(131-152). Isia Willard.

LACM22298. 1(210). Isia Tiburon. BOC 1010. 1(123). Bahia

Kino, SIO 60-113, 4(115-133).

Syngnathus exilis (Osburn and Nichols)

(Figures IOC & 11)

Siphostoma exile Osburn and Nichols, 1916:153 (original

description: west San Benito Island, Baja California: holo-

type USNM87543, formerly AMNH5203).

Syrictes exilis; Jordan, Evermann, and Clark 1930:243

(range).

Syngnathus californiensis californiensis: Herald 1940:60 (in

part): 1941:62 (in part).

Syngnathus exilis: Ulrey 1929:6 (listed): Miller and Lea

1972:212 (range).

Diagnosis. —A Syngnathus with 36-41 (rare-

ly 35, 42 or 43) (37-40) dorsal rays; 11-14 pec-

toral rays; 3 anal rays; 17-21 (18) trunk rings;

43-49 (rarely 50) (45-47) tail rings; 63-68 (64-

66) total rings; dorsal on 0-1.9 + 7-9.5 rings;

brood pouch covering 19-26 rings; head 6.8-9.8

in SL; dorsal fin base 0.9-1.4 in head; snout 1.6-

2.0 in head; eggs 1.0-1.2 mmin greatest diam-

eter, arranged in two layers four across. Maxi-

mumknown size 253 mmSL; smallest sexually

mature male 125 mmSL. See Tables 4 and 5 for

additional counts and measurements.

Description. —Ridges of trunk and tail

smooth and rounded. Nuchal and prenuchal

ridges obsolete to absent, smooth. Opercular

ridge distinct, reduced to basal third of opercle.

Snout ridge low, smooth to slightly serrate,

reaching from vomer to anterior part of inter-

orbital; slightly elevated posteriorly. Superior

ridge of pectoral cover plate absent, inferior

ridge obsolete. Lateral trunk and superior tail

ridges overlap on first tail ring. Trunk and tail

ridges smooth to slightly rugose. Scutella small,

about one-third as deep as adjoining plates.

Snout moderately compressed. Abdomen typi-

cally and rather distinctly with posterior swell-

ing, especially in juveniles and females. Lateral

line consisting of 4-5 papillae per plate. Often

with a pair of stitches on first trunk ring and

nuchal plates. No dermal flaps.

Pouch protecting plates well developed, about

as high as adjacent tail. Eggs 1.0-1.2 mmin

greatest diameter, arranged in two layers four

across. Brooding males found throughout year.

Pectoral fins reach posteriorly to just past

junction of first and second trunk rings. Caudal

fin as long as last three tail rings.

Coloration in life. From C. L. Hubbs's field

notes for SIO H47-43.

The specimens become sooty toward the caudal. Of the half

grown, one is blackish green the other tan. much variegated

with lighter and darker. All are much speckled with light on

top of head. The female varies from greenish brown ante-

riorly to reddish brown posteriorly. The male is brown, be-

coming orange toward the brood pouch. The lower part of

the opercle of all is silvery with a more or less distinct dark

stripe behind the lower part of the eye. Dark markings on

lower part of opercle are incipient. All but the adult male

have a diffuse dark streak on belly. The adults show the

half crescents on the body just above the ventrolateral keel.

The adult male is rather conspicuously banded with light.

The others indefinitely so.

Coloration in alcohol. The most striking fea-

ture of alcoholic specimens is the dusky stripe

on the snout extending from the nostrils ante-

riorly on the greater part of the snout, and the

bar that courses diagonally from the postero-

ventral margin of the orbit to the opercle. These

markings may be wanting in older specimens.

The general body color is typical for most

species of Syngnathus [ i.e., a ground color tan

to dark brown, with various mottlings of darker

brown.

Habitat. —On the bottom off sandy beaches,

often associated with pieces of detached algae.

Occasionally, juveniles are taken in the plank-

ton, sometimes associated with flotsam. Two
specimens (SIO H5 1-203 and CAS 32983) were

taken from the guts of albacore (Thunnns alal-

nnga).

Comparisons. —5. exihs is a long-snouted

pipefish of the outer coast, resembling 5. cali-

forniensis in general appearance. It can be dis-

tinguished from that species by its smaller size
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at maturity, generally fewer trunk rings (x =

18.3 vs x = 20.8), coloration (especially the

presence of the dark oblique bar at the posterior

corner of the orbit), the abdomen usually with

a posterior swelling, and the sand-bottom vs

kelp-bed habitat. Figure 11 provides information

for easy separation of 5. exilis from S. califor-

niensis.

Range. —Half Moon Bay, California, to Ba-

hia Magdalena, Baja California, including the

channel islands of California and Isla Guada-

lupe, Mexico.

Material Examined. —California: Half Moon Bay, SIO

54-106, 1(217). Guide Seamount, CAS32983, 1(97). Del Monte

Beach, SIO 74-195, 2(92-196). Monterey. CAS 27950, 1(89).

San Luis Obispo, SIO 55-35, 1( 164): SIO H50-195, 2(217-227).

Los Angeles, SCCWRPsta. T,-75, 4(176-199): SCCWRPsta.

T-0, 4(132-203). Long Beach, UCLA W50-128, 2(228-235).

Newport Beach, SIO H45-70, 17(120-239). Dana Point,

SCCWRPsta. Fv. 3, 5(105-190). Torrey Pines Lagoon,

UCLA W63-49, 2(170-175). La Jolla, SIO H47-43, 4(96-163):

SIO H47-106, 48(107-242): SIO H51-153, 13(136-227): SIO

H46-63, large series: SIO H47-158, 34(96-225): SIO H47-134,

1(170): SIO H48-163, large series. Santa Cruz Island, SIO

H5 1-259, 1(115). Santa Catalina Island, LACM30510-9, 1(85):

LACM30865-3, 1(42). Mission Bay, SIO 61-412, 1(113): San

Diego Bay. SIO H50-112, 1(219).

Baja California: Islas Coronados, SIO H46-125, 1( 145). Pun-

ta Banda and Isla de Todos Santos, SIO 61-284, 1(120): SIO

68-302, 1(160): SIO H51-24, 2(102-118). Punta Santo Tomas,

SIO 65-440, 1(103). Cabo Colnett, SIO H51-303. 1(181): CAS
3295,8(114-161). Bahia San Quintin, SIO H50-25, 1(239): SIO

60-453, 1(135). Bahi'a San Carios, SIO H52-210, 4(114-247).

Bahia Blanca, SIO 60-327, 3(158-250). Bahia Playa Maria,

SIO H52-169, 2(120-224). Isla Guadalupe, SIO 65-72, 1(130).

Bahia Santa Rosalia, SIO 62-282, 1(164). Bahia Sebastian Viz-

caino, SIO H52-135. 9(131-228). Islas San Benitos, USNM
87534, 1(166), holotype. Isla Cedros, SIO 68-345, 1(175):

UCLAW60-126, 1( 123): SU 67915, 1(117): SIO 65-591, 1(220):

SIO 62-756, 1(145): SIO H53-110, 1(193). Punta Eugenia, SIO

61-398, 1(70). Cabo Tortolo, SIO H48-55, 1(180). Bahia Tor-

tugas. SIO H48-51, 1(98): SIO 63-806, 1(141): SIO 59-25.

1(155): SIO H48-33, 3(192-238): SU 2488, 1(123): AMNH
5588, 5(99-118), paratypes. Bahia San Roque, SIO 63-16,

1(84): SIO 64-185, 1(152). Bahia Asuncion, SIO 68-303, 1(161):

SIO 62-535. 2(100-110): SIO 68-301, 2(96-151): SIO H51-96,

1(174): SIO H48-92, 1(115): SIO 66-147, 1(190): SIO 64-68,

3(161-226). Bahia San Hippolito, SIO 64-750, 14(70-253). Ba-

hia de Ballenas, SIO 64-405, 1(173): SIO 64-765, 1(180): SU
767, 1(147). Bahia Santa Maria, SIO H50-149, 1(136). Bahia

Magdalena, SIO H50-96, 1(67).

Syngnathus californiensis Storer

(Figures lOD, 11, 160

Syngnathus californiensis Storer. 1848:73 (original descrip-

tion: California: holotype lost): Starks and Morris

1907:183 (meristic features): Starks 1911:177 (not included

in Puget Sound fauna): Hubbs 1916:158 (description):

1921:4 (range: counts); Ulrey and Greeley 1928:42 (syn-

onymy: range): Ulrey 1929:6 (included in list); Jordan,

Evermann, and Clark 1930:240 (range); Barnhart
1936:34 (description): Herald 1940:64 (in part: diagnosed

in key); 1941:62 (description: range: synonymy); Miller
AND Lea 1972:89 (description: range).

Siphostoma californiense: Jordan and Gilbert 1881:453

(synonymy): Jordan and Jouy 1881:1 (Santa Barbara,

Monterey, and San Francisco); Jordan and Gilbert

1882:69 (in part; S. griseolineatus included); Swain
1882:308 (description: synonymy); Jordan and Gilbert
1883:384 (description; synonymy: range): Swain and
Meek 1884:238 (diagnosed in key): Jordan and Ever-

mann 1896:764 (description; synonymy: range).

Siphostoma californiensis: Evermann and Latimer 1910:136

(San Pablo Bay. California, probably S. leptorhynchus).

Diagnosis. —A Syngnathus with 40-48 (42-

46) dorsal rays; 12-14 pectoral rays; 3 anal rays;

19-22 (21) trunk rings; 46-52 (48-49) tail rings;

66-71 total rings; dorsal on 0.2-1.9 + 7.5-9.5

rings; total rings covered by dorsal 8.5-10.5;

19.5-25 rings covered by brood pouch; head

6.2-8.9 in SL; dorsal fin base 0.9-1.2 in head;

snout 1.5-2.0 in head; maximum known size 533

mmSL; smallest mature male 191 mmSL. See

Tables 4 and 5 for additional counts and mea-

surements.

Description. —All ridges on body distinct,

smooth, and rounded. Supraoccipital, nuchal,

and prenuchal ridges absent. Opercular ridge re-

duced to absent. Snout ridge low, not elevated,

and smooth, extending posteriorly to interorbit.

Supraorbital ridge absent. Pectoral cover-plate

ridges absent. Superior trunk ridge indistinct an-

terior to pectoral fin. Lateral trunk ridge and

superior tail ridge overlap on first tail ring. Scu-

tella small, about one-third depth of adjoining

plates. Lateral line consisting of 7-8 papillae per

plate. No dermal flaps.

Protecting plates of brood pouch well devel-

oped, about as high as half adjacent tail; margin

of brood pouch folds smooth. Eggs 1.1-1.3 in

greatest diameter, arranged in 2 layers 3-4

across. Males with young or eggs have been col-

lected in July-October.

The fins are normally developed. Pectoral fin

reaching posteriorly just past junction of first

and second trunk rings. Caudal fin as long as last

three tail rings.

Coloration in life. From C. L. Hubbs's field

notes for SIO H45-69.

Belly generally yellow-green, sometimes pale blue or even

pale brownish. Especially conspicuous are the small dark

speckles, occasionally weak or absent, along the carinae of

the trunk between the plates. These provide an almost in-

variable distinction. The streak along the mid-line of the

belly is lacking or very weakly developed. In almost all
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Figure 11. Comparison of meristic characters between Syngnathus exilis and Syngnathus californiensis. (A) Frequency

of dorsal ray counts. 5. exilis vertical lines, 5. californiensis diagonal lines. (B) Frequency of total ring number. S. exilis

vertical lines, S. californiensis diagonal lines. (C) Number of dorsal rays plotted against total number of rings. S. exilis open

squares, 5. californiensis dots.

specimens the light streakings in the upper and lateral as-

pects of the head and body form more or less definite and

extensive wavy lengthwise lines, typically forming a ring on

the first nuchal plate. When light markings are developed

along the ventral carina of trunk (in about one-third of spec-

imens) there tend to be more definite elliptical or oval marks

more or less separated from the light color of the belly, and

when they are developed similar marks are usually evident

along the median and dorsal carinae.

Coloration in alcohol. The young, which are

associated with drifting kelp, often are light gray

to tan with a dark streak alongside the snout.

Adults vary from tan to brown, often with in-

distinct darker blotches and wavy lines about

the head and opercle; especially pronounced

along the sides of the trunk. The dark snout

stripe most often remains as a dark area around

and below the nostrils. The caudal has the same

color as the body. The remaining fins are col-

orless except for melanophores along the rays.

Habitat. —Offshore kelp (Macrocystis) beds,

and frequently associated with drifting kelp.

Comparisons. —S. californiensis is a very

distinctive fish as an adult. The combination of

large size and high number of rings and dorsal

rays serves to distinguish 5. californiensis from

all other California pipefishes. S. euchrous most

closely approaches 5. californiensis in size and

number of rings, but its short round snout easily

distinguishes it from the longer compressed

snout of 5. californiensis. S. californiensis ju-

veniles are easily confused with adults of 5. ex-

ilis (see comparison in account of 5. exilis).



FRITZSCHE: REVISION OF EASTERNPACIFIC SYNGNATHIDAE 207

Range. —Bodega Bay, California, south to

Bahia Santa Maria, Baja California, and includ-

ing the offshore islands (essentially the same

distribution as that of the giant kelps Macrocys-

tis pyrifera and M. angustifolia).

Material Examined. ^California: Bodega Bay. CAS
32933, 1(162). San Francisco, CAS60233, 2(154-171): USNM
27199, 1(401). Moss Landing, SIO 62-510, 1(284); SIO 53-194,

3(131-192). Monterey Bay, SU 19261, 1( 128): SU 36465, 6(94-

325): SU 5327, 3(157-184): CAS 13409, 1(177); SU 58461,

3(57-84). Guide Sea Mount, CAS 32983, 1(98). 36°N, 123°W.

LACM30458-1. 1(212). W. R. Hearst State Park. SIO 73-301,

13(174-254). Morro Bay, UCLAW50-196, 2(162-185). Diablo

Cove, LACM31.300-24, 2(160-203). Avila Bay, SIO H50-195.

Santa Barbara, SIO 61-426, 30(119-362): SIO H44-12, 1(173);

SIO H5 1-128, 3(119-327). Santa Rosa Island, UCLAW50-99.

2(161-171). Santa Cruz Island, UCLAW50-87, 1(247); UCLA
W50-97, 1(183). San Pedro, SIO H44-38. Long Beach, CAS
31512, 1(241). Del Mar, SIO 58-107, 2(400-410). Catalina Ba-

sin, S. Imsand personal collection, 16(78-100). La Jolla, SIO

H52-181, l(115):SIOH50-7, 1(437): SIO H47-153, 1(172). Bird

Rock, SIO 75-427, 1(533). Mission Beach, SIO 67-29. 1(530).

Mission Bay, SIO H45-8, 5(121-184); CAS 11428, 1(122): SIO

H44-28, 1(125): SIO H46-75, 2(168-180). Point Loma, SIO

H51-347. 7(151-387).

Mexico: Bahi'a de Todos Santos, SIO H53-229, 2(223-269);

SIO 61-284, 13(111-323): SIO 64-806, 5(125-.349). Punta Ban-

da, SIO 59-302, 1(194). Cabo Colnett. SIO H50-62. 1(222). Isia

San Martin. SIO H52-219, 1(89): SIO H52-218, 3(104-162).

Bahia San Quintin. SIO H51-108, 1(141). Punta Baja, SIO

H51-401, 1(198). Isia San Geronimo, SIO H52-159, 2(190-

252). Bahia San Carlos, SIO H52-210, 16(175-282). Punta Eu-

genia, SIO H52-118, 1(125). Isia Cedros, CAS 32952, 1(224).

Bahia Thurloe, CAS 15424, 1. Bahia Santa Maria, LACM
W51-264, 1(234).

Syngnathus macrobrachium n.sp.

(Figure lOA)

Syngnathus acicularis (not of Jenyns): Delfin 1901:42

(range); Hildebrand 1946:155 (in part: description: syn-

onymy: range): Mann 1954:190 (description; range);

KoEPCKE 1962:200 (range); DeBuen 1963:91 (synonymy:

description): Morrow 1957:228 (Peru); Clemens and
Nowell 1963:262 (night light off Peru): Chirichigno-F.

1974:189, 351 (diagnosed in key: range).

Sipfiostoma aciculare (not of Jenyns): Evermann and Rad-

CLiFFE 1917:53 (synonymy: description); Nichols and
Murphy 1922:506 (Chincha Island).

Syngnathus acus (in part, not of Linnaeus): Herald 1940:60

(diagnosed in key); Fowler 1944:496 (range).

Diagnosis. —A Syngnathus with 36-44 (39-

42) dorsal rays; 12-15 pectoral rays; 2-4 anal

rays; 16-18 (17-18) trunk rings; 40-43 (41-42)

tail rings; 57-62 total rings; dorsal on 0.5-2.3

+ 7-9 rings; total rings covered by dorsal fin 9-

10.3; 17-21 pouch rings; head 6.6-8.2 in SL;

dorsal fin base 0.9-1.2 in head; snout 1.8-2.0 in

head; maximum known size 255 mmSL; small-

est mature male 84 mmSL. See Tables 4 and 5

for additional counts and measurements.

Description. —All ridges of body rounded
and smooth. Nuchal and prenuchal ridges low,

smooth. Opercular ridge extending posteriorly

about one-fourth length of opercle. Supraor-

bital and snout ridges low, smooth. Ridges of

pectoral cover plate obsolete. Trunk and tail

ridges smooth, without indentations between

rings. Superior trunk ridge does not extend an-

teriorly past gill opening. Scutella moderately

developed, about equal in depth to adjacent

plate. Lateral line consisting of 4-5 papillae per

plate. No dermal flaps.

Protecting plates of brood pouch about as high

as adjacent tail; margin of brood pouch folds

smooth. Egg size unknown. Males with embryos

and with recently emptied pouches have been

taken from October through April.

The fins are well developed. The pectoral is

particularly large, extending posteriorly over

two full rings.

Coloration in alcohol. Generally a light brown
to dusky with caudal fin darker. A dark streak

on mid-ventral snout, another just anterior to

orbit. Dorsal and pectoral fins colorless, with

chromatophores present along sides of individ-

ual rays.

Meristic Variation. —There is little varia-

tion in the number of trunk rings. There is some

indication that the Chilean population is char-

acterized by having 18 trunk rings and the Pe-

ruvian by 17.

There is a greater variation in the number of

tail rings. The range for Peruvian fish is usually

40-42, whereas the counts of the Chilean fish

are fairly stable at 42.

The increase in number of rings with higher

latitudes is not found in the count of dorsal rays.

The Peruvian fish have 40-42 dorsal rays,

whereas those from Chile have 39-40, if the fish

from Hornitos and Valparaiso, Chile, are exlud-

ed.

Comparisons. —S. macrobrachium is very

close to 5. carinatus and S.foUetti of the west-

ern Atlantic. It differs from S. carinatus in hav-

ing a longer snout (1.6-1.8 rather than 1.8-2.0

in head), coloration dark rather than lighter

gray, and a longer pectoral fin (extending pos-

terioriy over two full rings rather than one to

one and one-half)- It differs from S. folletti in

having longer pectoral fins, 36-44 dorsal rays
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rather than 37-38, and in having a longer head

(6.6-8.2 in SL rather than 8.2-9.9).

Range. —Tumbes, Peru, south to Puerto

Montt, Chile.

Etymology. —From the Greek mokros —
long, and brachion —arm, in reference to the

long pectoral fin.

Material Examined.— Holotype: USNMI7650I, 1(225),

a mature male collected at Huasco, Chile (28°28'S, 7ri4'W),

on 9-10 Oct. 1844, by M. J. Lobell.

Paratypes: UCLA W59-49, 1(153), night light off Punta Be-

rejo, Peru (10°34'S, 77°56'W), 16 Sep. 1959, by J. Seapin. SIO

72-168, 2(177-190), off Hornitos. Chile. 5 m, otter trawl, 27

Apr. 1972, by local fishermen aboard the Luz IIL USNM
213485, 4(193-255), collected with holotype. UCLAW58-116,

3(92-103), bait net off Ilo, Peru (17°38'S, 7ri8'W), 15 Dec.

1957, by J. Seapin. IMARPE uncat., 2(122-186), Zona de

Lima, Peru, July 1973, by K. Freyman. IMARPE uncat.,

10(123-161), Cantolao la Punta, Peru, 27 Apr. 1964, by B. M.

Vildoso. EBMCh 10108-10109, 2(96-111), Iquique, Chile,

Dec. 1957.

Additional Material: Peru: Cabo Blanco, UCLA W59-

46, 3(52-60). Callao, UCLA W59-48, 7(74-89). Lima, CAS
45073, 4(116-176). Bahi'a Chilca. USNM127856, 3(89-175):

USNM127855, 1(107).

Chile: Valparaiso, CAS 12017, 1(126).

Syngnathus euchrous n.sp.

Syngnathus californiensis californiensis (in part, not of Sto-

rer); Herald 1940:64: 1941:62.

Diagnosis. —A Syngnathus with 33-45 dor-

sal rays; 11-14 pectoral rays; 3 anal rays; 18-20

trunk rings; 41-49 tail rings; 60-68 total rings;

dorsal on 0.2-1.5 + 6-9 rings; brood pouch cov-

ering 20-23 rings; head 8.3-11.2 in SL; dorsal

fin base 0.8-1.3 in head; snout 1.8-2.5 in head.

Description. —All ridges of body smooth to

slightly rugose. Nuchal and prenuchal ridges low

to obsolete. Opercle strongly convex, with weak
ridge restricted to anterior fourth of opercle.

Snout ridge development different in the two
subspecies. Supraorbital ridge reduced. Inter-

orbital flat to slightly concave. Pectoral cover

plate with superior ridge obsolete to absent. Lat-

eral trunk ridge ending on last trunk or first tail

ring. Lateral line papillae 5-8 per plate. No der-

mal flaps.

Protecting plates of brood pouch varying from
about one-third as high to about as high as ad-

jacent tail. Eggs 1.2 mmin greatest diameter,

arranged in 2-4 layers 4-6 across. Males with

eggs and young collected from February through

August.

Comparisons. —S. euchrous is most closely

related to S. leptorhynchus from which it can be

distinguished by the characters given in the key.

Etymology. —From the Greek eu —well,

and chroa —the color of the skin, in reference

to the well-marked coloration.

Key to the Subspecies of

Syngnathus euchrous

la. Dorsal rays usually 39-42; tail rings usu-

ally 45-46; 21-23 rings covered by brood

pouch euchrous

Redondo Beach, California to

Punta Eugenia, Baja California

lb. Dorsal rays usually 36-38; tail rings usu-

ally 42-44; 20-21 rings covered by brood

pouch. ollotropis n.subsp.

Bahfa Tortugas to Bahfa de

Ballenas, Baja California

Syngnathus euchrous euchrous

(Figure 12/1)

Diagnosis. —An 5. euchrous with 38-45 (39-

42) dorsal rays; 1 1-14 pectoral rays; 3 anal rays;

18-20 (19) trunk rings; 42-49 (45-46) tail rings;

61-68 total rings; snout ridge concave in outline,

smooth; maximum known size 296 mmSL;

smallest sexually mature male 128 mmSL. See

Tables 4, 5, and 6 for additional counts and mea-

surements.

Coloration in life. From C. L. Hubbs's field

notes for SIO H47-43:

Four are rich brown, grading from greenish brown to red-

dish brown with very conspicuous pearly cross-blotching.

There are a variable number of blue-white specks. The

crown and nape regions are more or less completely cov-

ered with fine to coarse speckles. Along the ventrolateral

keel there are single to compound specks on the plates

.... The opercles are flecked with silver-blue and a more

or less distinct wedge of the same color extends downward

and backward from eye. The dorsal fin is entirely or almost

entirely immaculate.

Coloration in alcohol. As is true with most

species of Syngnathus, excessive variability

precludes using color patterns as diagnostic fea-

tures. A dusky patch or streak below the nares.

A series of small whitish spots over the entire

dorsal surface of head and body, often extending

onto sides. Protecting plates of brood pouch

chocolate-brown. Caudal brownish with white

on tips of outermost rays. Dorsal and pectoral

fins translucent, with some pigmentation along

rays.

Habitat. —Near bottom off rocky shores.

Range. —Redondo Beach, California, south

to Punta Eugenia, Baja California.
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B

Figure 12. Anterior part of body of four species of eastern Pacific Syngnathidae. (A) Syn^nathus eiichrutis, hoiotype, SIO

H47-68. (B) Syngnathiis eiichrous ollotropis. hoiotype, SIO H48-53. (C) Syngnathiis leptorhynchus, a 166-mm-SL male, SIO

63-1053. (D) Syngnathiis insulae. hoiotype. SIO 63-169.

Material Examined.— Hoiotype: SIO H47-68, a 232-mm-

SL mature male collected at Bahia Todos Santos, Baja Cali-

fornia (31°52'N, 116°38'W), with a 25-ft (7.6-m) beach seine

at a depth of 0.3-1.5 mon 22 May 1947, by Carl L. and Laura

C. Hubbs.

Paratypes: SIO H47-68, 86(83-228), same data as hoiotype.

SIO H48-319, 16(95-204), e side of southern Isla Coronado,

Baja California, dredge, 11 m, 22 Dec. 1948, by Clark Hubbs

and party aboard M/V Orca. GCRL 15757, 22(96-175),

Scripps Pier, La Jolia, California, dip net under night light, 17

Aug. 1947, by J. L. McHugh. CAS27405, 11(39-186), Estero

de Punta Banda, Baja California, 8 Sep. 1949, by Chaffy,

Scott, and Mead.

Additional Material. ^California: Redondo Pier. SIO

H48-204, 1(225). Scripps Pier, SIO H46-63, 20(54-179). La

Jolla Shores, SIO H50-214, 2(175-249); SIO H50-227, 5(119-

139).

Baja California: Islas Coronados, SIO H49-217, 17(142-

224): SIO H49-19, 15(152-223): SIO H46-I25, 4(86-118): SIO

H46-II9, 11(132-222): SIO H48-2I7, 14(107-238). Bahi'a de

Todos Santos, SIO H45-223a, 4(111-213): SIO H51-48, 5(99-

130). Bahia Blanca, SIO 60-327, 5(162-203). Isla Cedros, SIO

53-110, 6(123-186): SIO 68-280, 1(113).

Intergrades with S. e. ollotropis: Punta Malarrimo,

UCLA W51-223, 6(61-223): UCLA W51-221, 12(76-149).

Syngnathus euchrous ollotropis n.subsp.

(Figure 125)

Diagnosis. —An 5. euchrous with 33-40 (36-

38) dorsal rays; 11-13 pectoral rays; 3 anal rays;

18-20 (19) trunk rings; 41-45 (43) tail rings; 60-

65 total rings; snout ridge well developed from

vomer to anterior third of orbit, rugose, typically

without distinct rise anterior to orbit; maximum
known size 224 mmSL; smallest sexually ma-
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ture male 102 mmSL. See Tables 5 and 6 for

additional counts and measurements.

Description. —Young. 14-16 mmSL at

birth. All fins developed and with rays. Rings

without prominent spines but distinct triangular

ridges. Uniform orange-tan with middle rays of

caudal fin more darkly pigmented than outer.

Dorsal and pectoral fins colorless. Anal fin dark-

ly pigmented.

Coloration in life. From C. L. Hubbs's field

notes for SIO H48-53:

The lower part of opercles dark and mottled .... Streaked

color phase frequent and light bars usually faint and seldom

well developed . . . the lower parts are almost always

marked with dark and usually variegated rather than being

clear. In general the color pattern is more longitudinal and

less transverse. In some specimens the lower keel carries

a series of light blotches one per segment or may be largely

clear. The general color varies from light tan to very deep

purple-brown, almost black. The prominent marking of the

lower surface is perhaps the most outstanding color feature.

Coloration in alcohol. Typically brownish

above and light below, becoming entirely

brownish on posterior third of body. Dorsal fin

hyaline. Anal and pectoral rays bordered by

melanophores. Often a dark midventral stripe on

trunk. A chocolate-brown band on trunk be-

tween lateral trunk ridge and superior tail ridge.

Caudal with light and dark reticulations. A re-

ticulated area around orbit and on snout. Most

often an orange-brown body with longitudinal

lighter streaks.

Habitat. —Eelgrass beds and drifting algae.

Comparisons. —S. e. euchrous is easily dis-

tinguishable from S. e. ollotropis by the char-

acters given in the key. There is, however, a

zone of intergradation along the coast near Pun-

ta Malarrimo. The specimens examined from

there are intermediate in meristic characters be-

tween the two subspecies (Table 6). Although

these intergrades are closer to 5. e. euchrous in

the ranges of these meristic characters, they

have the distinctive straight snout ridge char-

acteristic of 5. e. ollotropis.

The semi-isolation of S. e. ollotropis in Turtle

Bay has produced a distinctive morphology
which would have to be considered specifically

distinct had not the intergrades been collected.

The existence of definite intergrades between

S. e. euchrous and S. e. ollotropis is concrete

indication that subspecific recognition is war-

ranted.

Range. —Bahi'a Tortugas south to Bahia de

Ballenas, and Isla Cedros, Baja California.

Material Examined. —Holotype: SIO H48-53, a 224-mm-

SL mature male collected %mile [1.2 km] e of Cabo Tortolo,

Bahia Tortugas, Baja California (27°38'53"N, 1 14*'5r46"W),

from eelgrass at a depth of 1 m, with an 8-ft [2.4-m] minnow
seine, 8 Feb. 1948, by Clark and Earl L. Hubbs.

Paratypes: All collected in Baja California. SIO H48-53,

35(43-220), same data as holotype. SIO H48-55, 47(66-216),

same locality as holotype, 1.5 m, 25-ft [7.6-m] bag seine, 9

Feb. 1948, by Clark and Earl Hubbs. GCRL 15758, 15(61-

158), same locality, 1 m, 25-ft [7.6 m] bag seine, 7 Feb. 1948,

by Clark and Earl Hubbs. SIO H47-112, 1(207), Bahia Tor-

tugas, from drifting brown algae, 23 May 1947, by Robert S.

Arthur. SIO 54-131, 1(139), se part of Bahia Tortugas, shell

dredge, R/V Orca, 18 July 1954, by J. W. Sefton, Jr. SU
19260, 1(144), off Isla Cedros, 27 Mar. 1952, by James E.

Bohike and party, Sefton-Stanford Orca Expedition.

Additional Material. —Bahi'a Tortugas, CAS5438-5440,

3(104-112). Bahi'a de Ballenas, SIO 64-847, 1(135).

Syngnathus leptorhynchus Girard

(Figures 12C. 13, 14)

Syngnathus hrevirostris GiRARD, 1854: 156 (original descrip-

tion: San Diego, California; cotypes USNM969: nee 5.

hrevirostris Ruppell, 1840).

Syngnathus leptorhynchus Girard, 1854 (Oct. 6): 156 (original

description: San Diego, California: holotype USNM970,

lost): Jordan and Evermann 1896:764 (description;

range; synonymy); Jordan and Gilbert 1880:23 (synon-

ymy); Starks and Morris 1907: 184 (habits: range); Hubbs
1916: 158 (description): 1921: 1 (synonymy; description); Ul-

REY AND Greeley 1928:42 (synonymy; range); Ulrey
1929:6 (listed); Jordan, Evermann, and Clark 1930:240

(synonymy: range): Barnhart 1936:34 (description); Mil-

ler and Lea 1972:87 (description; range).

Syngnathus californiensis leptorhynchus: Herald 1940:64

(new combination: diagnosed in key): 1941:66 (description;

range: synonymy).

Siphostoma leptorhynchus; Jordan and Gilbert 1881:453

(synonymy); Jordan and Jouy 1881:1 (S. dimidiatus as

synonym); Jordan and Gilbert 1882:69 (range); Swain
ANDMeek 1884:238 (key); Jordan and Gilbert 1883:384

(description; range: synonymy).

Siphostoma leptorhynchum: Swain 1882:311 (synonymy; de-

scription).

Syngnathus griseolineatus Ayres, 1854 (Oct. 27): 14 (original

description: probably near San Francisco, California; ho-

lotype ANSP 835): Starks 1911:177 (breeding habits);

Hubbs 1916:159 (measurements: compared with S. harbar-

ae): 1921:1 (counts and measurements); Jordan, Ever-

mann, ANDClark 1930:240 (range).

Syngnathus californiensis griseolineatus: Herald 1940:64

(diagnosed in key): 1941:65 (description; range; synonymy).

Siphostoma griseolineatum: Swain 1882:308, 310, 315 (key;

synonymy; description); Swain and Meek 1884:238 (key);

Kermode 1909:83 (British Columbia): Evermann and La-

timer 1910:136 (Tomales Bay, California); Kermode
1929:24 (Victoria, British Columbia): 1930:22 (Longborough

Inlet, British Columbia): Jordan and Evermann 1896:764

(description; range; synonymy).
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Syngnathus abhotti Girard, 1859:346 (original description:

San Francisco, California: holotype USNM971).

Syngnathus arundinaceus Girard, 1859:346 (original descrip-

tion: coast of California; holotype USNM972): Jordan,

EvERMANN,ANDClark, 1930:240 (range).

Syngnathus dimidiatus Gill, 1863:284 (replacement name for

Syngnathus brevirostris Girard, preoccupied).

Siphostoma bairdianum (not of Dumeril) Swain, 1882:311

(description: Santa Barbara, California).

Siphostoma harharae Swain in Swain and Meek, 1884:238

(based on specimen described by Swain (1882) as 5. bair-

dianum: holotype USNM31253): Jordan and Evermann
1896:765 (description: synonymy: range).

Syngnathus barharae: Starks and Morris 1907:185 (Santa

Barbara): Hubbs 1916: 159 (description): Ulrey and Gree-

ley 1928:42 (synonymy: range): Jordan, Evermann, and

Clark 1930:240 (range).

Syngnathus californiensis (in part, not of Storer): Fowler
1921:443 (description): Starks 1911:177 (Puget Sound).

Diagnosis. —A Syngnathus with 28-43 dor-

sal rays; 11-13 pectoral rays; 2-3 anal rays; 16-

21 trunk rings; 36-46 tail rings; 53-63 total rings;

dorsal on 0-1.5 + 6-9 rings; brood pouch cov-

ering 18-26 rings; head 5.6-9.3 in SL; dorsal fin

base 0.9-1.3 in head; snout 1.6-2.4 in head;

maximum known size 299 mmSL; smallest ma-

ture male 80 mmSL. See Tables 4, 5, 7, and 8

for additional counts and measurements.

Description. —All ridges of head and body

moderately developed, rounded, and rather

smooth to slightly rugose. Nuchal and prenuchal

ridges low. Supraoccipital ridge obsolete and not

continuous with nuchal ridge. Opercular ridge

extends posteriorly about one-third length of

opercle. Snout ridge smooth, low, with small

hump over nares. Superior ridge of pectoral cov-

er plate smooth, curved; inferior ridge obsoles-

cent to absent. Supraorbital ridges smooth.

Northern populations tend to have more obso-

lescent ridges. Trunk and tail ridges slightly ru-

gose. Superior tail and lateral trunk ridges usu-

ally not overlapping; when overlapping, only for

length of last trunk ring. Scutella of medium
size, subequal to half depth of adjoining plates.

Lateral line consisting of 6-9 papillae per plate.

No dermal flaps.

Protecting plates of brood pouch moderately

developed and as much as two-thirds as deep as

attached tail ring; edges of brood pouch folds

entire. Eggs 1.3-1.5 mmin greatest diameter,

arranged in 1-2 layers 4 across. Males with eggs

and young collected year round.

Fins moderately developed. Caudal as long as

last three tail rings. Pectoral fin extends poste-

riorly over about IVs rings.
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Table 7. Meristic Variation in Syngnai/ms leptorhynchiis.

Locality

Trunk rings Tail rings

19 20 21 36 37 38 39 40 41 42 43 44 45 46

Vancouver Is.

Puget Sound

Coos Bay

Humboldt Bay

Tomales Bay

San Francisco Bay

Morro Bay

Pt. Mugu Lagoon

Santa Barbara

Newport Bay

Mission Bay

San Diego Bay

Estero de Punta Banda

Bahia San Quintin

Scammon Lagoon

Total

3 91

1 14*

2 12

- 10

3 3

9 146

11

21

51

64

31

10

35

14

It

17

144

9**

5

29

1

443

17

4

9

19

4

190*

3

18.2 ± 0.8

52 1

1 — 1 1

12

12

28

16

32*

4

7

14

28

3

109

— — 4 19

1

61

12

8

15

I

74

4

3

1

7

64

11 3

3 —

— 1 1 — —

267 55 1 11 41 109 IL 104 75 123

: = 41.2 ± 2.3

107 20 1

157 29

Locality

Dorsal rays

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

Vancouver Is.

Puget Sound

Coos Bay

Humboldt Bay

Tomales Bay

San Francisco Bay

Morro Bay

Pt. Mugu Lagoon

Santa Barbara

Newport Bay

Mission Bay

San Diego Bay

Estero de Punta Banda

Bahia San Quintin

Scammon Lagoon

Total

10

4

7

4

9

9

55

5

7

4

16

12

11

61*

14

17

3

60

10

14

4

25

26

5

7

38

3

5

- 4

1 —

3

53

8

3

14

1

5

51

6

— 3

39 50 87 76 73

3

1

58

—
1

85

35.8 ± 3.3

98 113 99 56 30 14

* Holotype of S. harbarae.

t Holotype of 5. abbotti.

** Syntypes of 5. hrevirostris.

Coloration in life. Mostly browns, purples,

and greens, with varying amounts of mottling,

spots, etc.

Coloration in alcohol. Coloration highly vari-

able, mainly shades of brown. Great inter- and

intra-population variability. Highly mottled,

blotched, and striped. Dorsal fin always with

some brownish spots at base and fin rays bor-

dered with melanophores.

Habitat. —Ordinarily inhabiting eelgrass in

bays and occasionally near shore outside.

Variation and Growth. —Variation: Syng-

nathus leptorhynchus shows extreme variation

in meristic characters (see Table 7) approaching

the North Atlantic species S. typhle in this re-

gard. Duncker (1908) statistically analyzed sev-

eral meristic characters of S. typhle populations

from the Baltic Sea, Plymouth, and Naples and
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showed a definite clinal pattern in the variation

of numbers of trunk rings and pectoral rays.

Other meristic features showed populational dif-

ferences, but in a mosaic pattern of different se-

quences.

Meristic variation in S. leptorhynchus is mo-

saic, and no single character allows or justifies

recognition of more than one species or subspe-

cies. Herald (1940, 1941) and others have used

the same meristic characters herein analyzed in

support of recognizing northern and southern

species or subspecies. A mosaic pattern of vari-

ation is not limited to Syngnathiis species, e.g.,

Rosenblatt (1963) reported a similar pattern for

populations of the Central American tripterygiid

Enneonectes sexmaculatus.

Each bay along the west coast of North Amer-

ica appears, on the basis of available evidence,

to support a distinctive population of 5. lepto-

rhynchus. Meristic features of each population

are not stable, but do fluctuate with changes in

environmental temperature.

To underscore this point, C. L. Hubbs ana-

lyzed three collections from the northwest cor-

ner of Mission Bay on 22-24 April 1923. All

three collections were made with exactly the

same method (seine) and at the same location in

the bay. For analysis, all specimens 97 mmSL
or less are considered to be winter reared, and

in view of the demonstrated growth (see below)

it may be presumed that all specimens longer

than 97 mmSL were at least mostly reared in

warmer water. The summary of meristic data

(Table 8) compiled for these collections indi-

cates that the winter-reared young have higher

means in all meristic characters studied than do

the larger (adult) fish. The means for these two

size groups are all significantly different {P <
.005).

Although Mission Bay has been highly modi-

fied in recent years, the data are indicative of

changes in meristic characters as a result of en-

vironmental temperature. Similar seasonal me-

ristic variation has been documented by Broth-

ers (1975) for the goby Quietida y-caiida —using

samples taken throughout the year, he deter-

mined that the mean vertebral number of the

postlarvae is inversely correlated with seasonal

changes in environmental temperature.

Each local population of Syngnathus lepto-

rhynchus is therefore distinctive and also highly

modified by local environmental conditions. 5.
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Figure 13. Syngnathus leptorhynchus at time of emergence from brood pouch. 16.3 mmSL.

leptorhynchus may be a useful indicator species

for the effects of pollution.

Growth: On 16 June 1974, a male S. lepto-

rhynchus (165 mmSL) gave birth to 85 young

in the laboratory of the National Marine Fish-

eries Service, La Jolla. The young were imme-

diately separated from their father and kept alive

until a failure in the seawater system on 6 Sep.

The young were fed Artemia nauplii and fresh-

caught plankton. An overabundance of food was

always present. Samples of the young were re-

moved frequently during the period from 16 June

to 6 Sep. and preserved in 10% formalin for later

analysis.

Figure 14 represents the measured growth of

the young for the period. The data have been

analyzed and fitted to a Laird-Gompertz equa-

tion (Laird, Barton, and Tyler 1968) calculated

after the methods of Zweifel and Lasker ( 1976).

The Laird-Gompertz equation is preferred when
analyzing growth for periods less than one year.

On 16 Aug. development of the brood pouch

had already begun in a 76-mm-SL individual.

Four males (80-93 mmSL), each with a fully

developed brood pouch, were found on 24 Aug.

By the termination of the experiment on 6 Sep.,

the largest specimen was a fully-mature, 1 14-mm
male.

That the ranges of meristic variation for the

adults do not completely subtend the ranges for

the young together with rapid growth to sexual

maturity strongly indicate that individuals of S.

leptorhynchus (at least from Mission Bay) prob-

ably live for only one year. This is in agreement

with the data presented by Brown (1972) for 5.

louisianae , S. scovelli, S. floridae, and Micro-

gnathus crinigerus for Cedar Key, Florida. Based

on length-frequency analyses. Brown estimated

a life span of perhaps one year.

Comparisons. —A highly variable species

that is similar to the Japanese 5. schlegeli. In

fact, it is rather difficult to separate members of

northern populations of leptorhynchus from

those of schlegeli. However, S. schlegeli has a

longer snout and longer fins, and the ridges of

the body are better developed. S. insulae, also

closely related to 5. leptorhynchus, may be dis-

tinguished by the characters given in the account

of that species.

Range. —Southeastern Alaska south to Bahia

Santa Maria, southern Baja California.

Material Examined.— Alaska: UW14486, 1(179): UW
1610, 1(212).

British Columbia: Vancouver, BC 53-253a, 28(60-206): SIO

62-206. 2(137-192).

Washington: Puget Sound, CAS 10935, 3(125-140): UW
4927, 3(136-151): UW5296, 2(146-245): UW4258, 3(86-130):

UW4918, 4(139-167): SIO 74-73, 19(73-215).

Oregon: Tillamook, UMMZ93951, 33(49-235). Coos Bay,

UMMZ93956, 63(35-235).

California: Klamath Lagoon, CAS45070, 1(216). Humboldt

Bay, HSUOT62-7, 44(136-207): HSUOT61-18, 14(121-218)

HSU OT64-5, 12(110-210). Mendocino County, SU 20515

5(165-214). Tomales Bay, SIO 75-459, 37(54-234): UCLA
W55-198, 35(61-207): CAS 19860, 2(211-293): CAS 26207

2(104-252). Drakes Bay, CAS 7518, 1(130). San Pablo Bay

CAS45072, 33(59-272). San Francisco Bay, SU 4190, 24( 1 15-

159): USNM971, 1(228), holotype of 5. anindinaceiis

UMMZ64416, 1(215); UMMZ6044, 1(151): CAS Albatross

Biological Survey of San Francisco Bay*, D5826, 1(131)

H5159, 2(139-165): D5816, 1(129): H5311, 1(119): H5013

4(111-184): D5847. 1(92): H5003. 1(87-121): H5318, 2(110-

128): H5185, 1(61): D5848, 2(101-118): H5312, 2(66-94)

H5004, 2(77-110): H5308, 1(67): H5230, 1(62): H5248, 1(64)

H5259, 1(61): H5310, 1(80): H5316, 2(69-98): H5309, 2(106-

120): H5250, 7(51-123): H5009, 9(33-109): H5257. 1(86)

H5261, 2(41-43): H5345, 13(25-133): H5313, 6(69-93): H5251

6(73-125): H5010, 2(33-66): H5005, 3(44-69): H5275. 3(38-

70): H5315, 5(63-113): H5252. 5(62-95): H53I7, 4(76-103)

H5311. 8(75-90): H5274, 8(67-77): H5007, 11(28-108): H5314

13(67-105): H5272, 17(64-146): H5276, 25(49-130): H5006

76(27-116). Elkhorn Slough, SIO 62-510, 3(77-103). Del

Monte, SIO 48-372, 2(92-196). Morro Bay, SIO H50-191

1(243): UCLA W50-196, 50(98-236): SU 48888, 10(162-217)

Point Mugu, CAS 45076, from E. S. Herald personal collec-

tion. 4(151-181). Santa Barbara, USNM31253, type of S.

hurhame. San Pedro. SIO H48-180. 1(257). Newport Bay,

UCLA W50-171, 50(99-278): UCLA W50-172, 3(101-132):

SIO H46-33, 5(215-280). San Juan Capistrano, SIO H52-109,

1(101). Mission Bay, SIO H45-8, .50(72-198): SIO H46-10.

* Station data may be found in Anonymous 1921.
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Figure 14. Growth of Syn^ntirhus leptorhynchus. Standard length plotted against time in days. The Laird-Gompertz Equa-

tion fitted to these data is included.

3(116-125). San Diego Bay, USNM969, 3. types of S. hre-

virostris: SIO 64-337. 25(100-158).

Baja California: Estero de Punta Banda. SIO H45-15,

19(104-158). Bahia San Quintin, SIO 60-453, 128(69-245): SIO

60-450, 6: SU 15251, 10(123-299). Laguna Scammon, SIO

H52-140. 1(95). Bahfa Santa Maria. SIO H50-149: SIO 60-294,

1(94).

Syngnathus insulae n.sp.

(Figure 12D)

Diagnosis. —A Syngnathus with 31-34 (32-

33) dorsal rays; 10-12 pectoral rays; 2-4 anal

rays; 17-19 (18) trunk rings; 40-42 (41-42) tail

rings; 58-60 total rings; dorsal on 0.2-1.2 + 6.5-

8 rings; 19 rings covered by brood pouch; head

8.6-9.3 in SL; dorsal fin base 1.0 in head; snout

1.7-2.3 in head; maximum known size 204 mm
SL; smallest sexually mature male 125 mmSL.

See Tables 4 and 5 for additional measurements.

Description. —All ridges of head and body

poorly developed, smooth. Prenuchal and nu-

chal crests obsolete. Opercular ridge reduced to

short basal portion. Ridges of pectoral cover

plate low. Trunk and tail ridges low, rounded

but distinguishable. Superior tail ridge not

reaching beyond first tail ring, only overlapping

lateral trunk ridge for one-half ring. Scutella

quite distinct and about half as deep as adjoining

plate. Lateral line consisting of 5-6 papillae per

plate. No dermal flaps.

Protecting plates of brood pouch well devel-

oped, each about as deep as adjacent tail ring;

edges of brood pouch folds entire. Eggs 1.2-1.3

mmin greatest diameter, arranged in one layer

two across. Males with eggs and young have

been collected in April.

Fins normally developed. Caudal fin as long

as last three tail rings. Pectoral fin reaches pos-

terioriy to end of first trunk ring.

Young. About 12 mmSL at birth. About five

dark bands posterior to vent. Body sprinkled

with small round melanophores, especially in

the area of the bands. Snout short, mouth dis-

tinctly upturned.

Coloration in life. From C. L. Hubbs's field

notes for SIO H46- 143:

The greener specimen has a dark streak running downward

and backward from eye. In this specimen the streak ex-

tending upward and backward from eye is less distinct. The

streak running forward from eye to chin is conspicuous pos-

teriorly but interrupted anteriorly. The redder specimen has

a dark spot just behind and below eye, but no definite

streaks radiating from eye.

Coloration in alcohol. A light tan to tan fish

without any distinguishing pattern. The caudal

fin may be lighter at its border. Darker speci-

mens may have a sprinkling of small melano-

phores bordering rays.

Habitat. —Occasionally in floating Sargas-
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sum, but much more often taken at depths of

20-34 m in beds of Sargassum and algae.

Comparisons. —Appears most closely related

to S. leptorhynchiis. The two are very close in

meristic characters. S. leptorhynchus has the

longer snout and postorbital. S. insulae differs

from leptorhynchus in the broader interorbital,

smaller orbit, and less robust body.

Range. —Endemic to Isla Guadalupe, an

oceanic island well off the coast of Baja Cali-

fornia.

Etymology. —From the Latin insulae, gen-

itive of insula (island).

Material Examined. —Holotype: SIO 63-169, a 160-mm-

SL mature male collected at Caleta Malpomene, a cove at the

south end of Isla Guadalupe. Mexico, from a depth of 22-50

m using a try-net on 22 Apr. 1963, by C. L. Hubbs and party

aboard the R/V Horizon.

Paratypes: All taken from Isla Guadalupe. SIO 63-169,

32(77-204), same data as holotype. SIO H46-143, 2(98-98.4),

Caleta Melpomene, under nightlight, 6 Dec. 1946, by C. L.

Hubbs aboard R/V E. W. Scripps. SIO H46-144, 1(118). Cal-

eta Melpomene, 3-6 m, dredge, 7 Dec. 1946, by C. L. Hubbs

aboard R/V E. W. Scripps. GCRL 15756, 2(93-117), Caleta

Melpomene, under nightlight, 27 Jan. 1950, by C. L. Hubbs

and party aboard R/V Orca. SIO H50-3I, 1(99). Caleta Mel-

pomene, 3-7 m, dredge, 29 Jan. 1950, by C. L. Hubbs and

party aboard R/V Orca. SIO 54-214, 2(51-87), '/» mile 1200 m]

"off Barracks" (Northeast Anchorage), under nightlight, 13

Nov. 1964, by C. L. Hubbs and party. SIO 63-188, 1(1 16), just

inside s side Punta Amarillo on rocky bottom, 15 m, Chemfish

and SCUBA, 26 Apr. 1963, by J. R. Stewart and party.

Fossil Syngnathidae of Southern
California

The following discussion of the fossil pipe-

fishes of southern California is based on a large

collection in the Section of Vertebrate Paleon-

tology at the Natural History Museum of Los

Angeles County (LACM), including the collec-

tions formerly housed at the California Institute

of Technology (CIT).

The fossil syngnathids from southern Califor-

nia are all of Miocene to possibly Pliocene age.

Most specimens have been collected in diato-

mites and diatomaceous siltstones of the upper

Modelo and Puente formations, although a num-
ber have been collected from argillaceous diat-

omites of the lower Modelo Formation. Locali-

ties are given by number, and more precise data

can be obtained by referring to the Locality

Catalogue in the Vertebrate Paleontology Sec-

tion (LACM).
These formations have provided the bulk of

material used in the descriptions of California

fossil fish (Jordan and Gilbert 1919; David 1943).

Since most of the fishes contained in these de-

posits are pelagic to bathypelagic, previous au-

thors have inferred that during the Miocene this

area was a large basin with depths ranging from

200-500 m(David 1943) to 1000 m(Crane 1966).

Materials and Methods

The anal and pectoral fins of fossil pipefishes

are usually not visible. Since the anal fin marks

the first tail ring, it is impossible to make precise

counts of trunk and tail rings. However, the

number of plates in a ring around the trunk is

usually seven and there are four around the tail.

When these plates could be seen, accurate

counts were made. When such counts were not

determinable, the trunk rings were counted as

ending at the first ring under the dorsal fin or the

posterior end of the median ventral ridge (in

Hipposyngnathus )

.

The count of dorsal fin rays in fossil pipefishes

is difficult because of frequent splitting of the

two ray-halves. However, with proper precau-

tion, a fairly accurate count is often possible.

Accurate counts of the rings and dorsal rays

are of particular importance in syngnathid tax-

onomy, as these counts provide the primary ba-

sis for classification of living forms.

Correct generic allotment of fossil syngnathid

species is based primarily on the author's

knowledge of the general appearance of syng-

nathid genera. The characters often used for

placement of syngnathids into a genus (i.e., lat-

eral ridge pattern, placement and position of

brood pouch) are very rarely preserved in fos-

silized pipefishes.

This section on fossil pipefishes is intended

only to describe those forms known to occur in

deposits along the eastern Pacific and is not

meant to be a critical review or stratigraphic

analysis of them.

Subfamily Hipposyngnathinae nom. nov.

Eogastrophinae Jerzmanska 1968:436 ("genre typique: Hip-

p(>.\yiii;n(itliiis DaniTchenko 1960").

Since the subfamily name was incorrectly pro-

posed as Eogastrophinae (the sole-included ge-

nus is Hipposyngnathus), and since subfamilial

ranking is obviously called for, 1 propose the

name Hipposyngnathinae, with Hipposyngna-

thus as the type-genus.

Jerzmanka diagnosed the subfamily adequate-
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Figure 15. Holotypes of three species of California fossil syngnathids. iA) Hipposyngnatluis imporcitor.

(B) Syniyimthiis ariis. CASGeology Dept. No. 58372. (C) Syngnathiis emeritus. LACM27445.

s^

c
LACM 12055.

ly except that she incorrectly stated that scutella

are absent.

Hipposyngnathus DaniFchenko

Hipposyngnatluis Danil'chenko, 1960:87 (type-species by

original designation H. convexiis Danil'chenko): Jerzman-

SKA 1968:436.

Diagnosis. —Lateral protecting plates of

brood pouch absent, however, a very pro-

nounced median ventral trunk ridge probably in-

dicates position of brood area. Dorsal, pectoral,

and caudal fins present. Dorsal mainly on the

tail. Ridges of body generally moderately de-

veloped and rugose, but without spines or ser-

rations. Three described species from the Oli-

gocene and Miocene.

Distribution. —Oligocene of the Caucasus

and Carpathian Mountains of southeastern Eu-

rope. Miocene of southern California.

Hipposyngnathus imporcitor n.sp.

(Figure 15A)

Syngnathiis aviis (in part, not of Jordan and Gilbert, 1919):

David 1943:70 (description).

Holotype: LACM12055, an almost-complete specimen from

the upper Modelo Formation of the northeast slope of Santa

Monica Mountains, Los Angeles County, California (Locality

LACM(CIT) 326).

Referred Material (all from California).— Upper Modelo

Formation, ne slope Santa Monica Mountains, Los Angeles

County, 24 identifiable specimens, 33 fragments, LACMloc.

no. (C1T)326: LACM cat. nos. 10060-10061, 10063, 10114,

10134, 10143, 10145, 12054, 25341-25351: and LACMloc. no.

1267: LACM cat. nos. 13362-13373. 13451-13465, 13469-

13473, 13475, 13477-13478, 25789-25791. Near Lompoc,

LACMloc. no. 6589, 10 fragmentary specimens: LACMcat.

nos. 12160-12169. Near Emery Park. Alhambra, Los Angeles

County, LACMloc. nos. 1031, 1033. 14 specimens: LACM
cat. nos. 1056-1058. 1349, 12459-12464, 25668. Dixie Canyon,

Santa Barbara County, LACM loc. no. (C1T)329, 6 speci-

mens: LACMcat. nos. 25357-25359, 25363-25365.

Diagnosis. —A Hipposyngnathus from the

upper Modelo Formation of southern California

with about 22 dorsal rays; 20-22 trunk rings; 42-

44 tail rings; snout 1.5-1.9 in head; orbit 7.8-

12.0 in head; pouch rings equal to trunk rings;

pectoral fin present but rays not countable;

pouch ridge as long as adjacent trunk. Maximum

size known 242 mmSL.
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Description. —Body ridges moderately de-

veloped and rugose. Plates rhomboid-ovate with

10-13 ridgelets on either side of median ridge,

large; each trunk plate about as wide as orbit.

Opercular ridge smooth, about half as long as

opercle. Snout without distinct ridge. Scutella

small. Two infraorbitals. Vertebrae as in Syng-

nathiis. Dorsal high, about 1.5 times higher than

adjacent tail. Caudal normally developed.

Discussion. —H. imporcitor is the most com-

mon syngnathid in the upper Modelo Formation.

The extinct Hipposyngnathus was previously

known from two European Oligocene species.

Hipposyngnathus imporcitor can be easily dis-

tinguished from its congeners H. neriticus and

H. conve.xus by the characters given in the di-

agnosis.

The genus Hipposyngnathus is unusual in

having a very exaggerated ventral trunk ridge.

Jerzmanska (1968) suggested that the males

alone had this ridge and that it was the site of

egg deposition. She also speculated that pouch

flaps were present on either side of the ridge.

However, the extant genus Maroubra also has

an enlarged ventral trunk ridge, although not so

well developed as in Hipposyngnathus, and its

eggs are not protected by flaps. It seems im-

probable that Hipposyngnathus had brood-

pouch flaps.

The Gastrophori are typically spiny with the

exception of Nerophis and Entehirus. Hippo-

syngnathus is most like Nerophis in general

body form.

Paleoecology. —Crane (1966) has discussed

the paleoecology of ChauHodus eximius, a chau-

liodontid from the diatomite of the upper Mo-
delo. Most of his specimens were from the same
localities as those where Hipposyngnathus was
collected. The upper Modelo is approximately

15 million years old (Crane 1966).

David (1943) discussed the paleoecology and

climate of the upper Sisquoc Formation and the

deposits at Lompoc. She concluded that the

Lompoc deposits were younger and that the

fishes found there were neritic and pelagic, and

those of the upper Modelo more bathypelagic.

Her conclusion that the fish fauna of the upper

Modelo indicated a basin depth of 200-500 m is

probably in error. Recent evidence (Crane 1966)

supports the view that the basin was probably

at least 1000 m in depth.

With the above evidence in mind, it seems

most probable that H. imporcitor was a pelagic

species, which may have accompanied floating

algae, much as do the Recent species Syngna-

thus pelagicus and S. caUforniensis. This con-

clusion is supported by the evidence presented

by DaniKchenko (1960) for the fishes of the Mai-

kop basin. He showed that this basin was anoxic

below a depth of 300 m, therefore H. convexus

may be assumed to be a pelagic species.

Etymology. —From the Latin Imporcitor —
"a diety that presides over the drawing of fur-

rows," in reference to the greatly expanded

trunk ridge. To be treated as a noun in apposi-

tion and as of masculine gender.

Syngnathus Linnaeus

Syngnathus emeritus n.sp.

(Figure ISC)

Holotype: LACM27445, an almost complete specimen from

the Puente Formation near San Dimas, Los Angeles County,

California (Locality LACM7153).

Referred Material. —Puente Formation near San Dimas,

Los Angeles County, California, LACMloc. nos. 5153, 7046,

14 specimens and fragments: LACM 26146-26148, 27431-

27434, 27437-27440. 27446-27448.

Diagnosis. —A Syngnathus with 43-47 dor-

sal rays; 10 caudal rays; pectoral rays not de-

tectable; 14-15 trunk rings; 51 tail rings; snout

1.5-1.8 in head; orbit 5.8-8.7 in head; brood

pouch not seen; largest specimen examined 181

mmSL.

Description. —Ridges of body smooth and

generally not accentuated. Osteology basically

the same as in extant species of Syngnathus.

Plates small, width of trunk plate less than orbit

diameter. Dorsal about as high as depth of ad-

jacent body.

Comparisons. —S. emeritus is unusual in

having 15 trunk rings combined with 51 tail

rings. These characters and the number of dorsal

rays distinguish it from S. avus.

The relationships of S. emeritus perhaps lie

with the extant species S. leptorhynchus and 5.

auliscus. It is possible that S. emeritus was on

the ancestral line leading to one or both of these

species.

Etymology. —From the Latin emeritus —
honorably retired.

Paleoecology. —S. emeritus is found in the

diatomaceous shale of the Puente Formation. Its

habits probably were much like those of 5. ovus,

i.e., living in relatively shallow water among
marine vegetation.

i
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Syngnathus avus (Jordan and Gilbert)

(Figure 15fi)

Syngnathus avus Jordan and Gilbert, 1919:34 (Miocene

chalk near Titus Avenue, Bairdstown, California, U.C. loc.

no. 3525; type-specimen by original designation, SU XLIV,

B of original description): Jordan 1921:259 (reconstruc-

tion): David 1943:70 (in part; description; synonymy).

Syngnathus californiensis avus: Herald 1941:69 (description;

discussion).

Holotype: CAS Geology Dept. no. 58372 (SU no. XLIV, B

of original description), all fossil fish types and other Jordan

paleoichthyological material is now in the Geology Depart-

ment, California Academy of Sciences.

Paratypes: CAS Geology Dept. no. 58373 (SU no. V, also

marked 115, A of original description); CAS Geology Dept.

no. 58374 (SU no. 115A, C of original description).

Referred Material. —Lower Modelo Formation, Santa

Monica Mountains, Los Angeles County, California, LACM
loc. no. 1681, 15 specimens: LACMcat. nos. 11598-11605,

26438-26444.

Diagnosis. —A Syngnathus with 36 dorsal

rays; 10 caudal rays; 18 trunk rings; 43 tail rings;

dorsal on 0.5 + 7.5 rings; pouch covering 22

rings; head 6.4-7.0 in SL; snout 1 .7-1.8 in head;

dorsal fin base 1 .3 in head; maximum known size

225 mmSL.

Description. —Generally as given by Jordan

and Gilbert (1919). Osteology of neurocranium

same as that described for extant species of

Syngnathus (Jungersen 1910). Opercles without

median ridge.

Discussion. —The type material is now in

such poor condition that the characters as given

by Jordan and Gilbert (1919) cannot accurately

be determined. However, specimen No. 58373

(paratype) does have a brood pouch with pro-

tecting plates developed; they are not missing as

stated by Herald (1941).

Syngnathus avus is a rather common member
of the fossil fauna of the argillaceous diatomites

of the lower Modelo Formation. The original

field notes indicate that one slab measuring 4 by

4 ft [1.2 X 1.2 m] contained 42 specimens.

It must be pointed out that Figure 2 on Plate

XXIX of Jordan and Gilbert (1919) is not of the

type of 5. avus. In fact, Jordan and Gilbert mis-

takenly included a figure of a fossil pipefish from

Austria rather than the correct figure of S. avus.

This mistake was pointed out by Duncker ( 1923)

and was subsequently corrected by Jordan

(1926, 1927).

Distribution and Relationships

The eastern Pacific syngnathids are generally

distributed, with some exceptions, in commonly

recognized zoogeographic provinces. Most of

the pipefishes are found in bays and sloughs

where the water temperature may be higher than

along the adjacent open coast. As a result their

distribution often extends past the higher-lati-

tude, colder- water boundary established for the

open-coast fauna. This kind of distribution is

shown by other bay-dwelling fishes such as the

blennies and gobies (distributions in Miller and

Lea 1972). For example, Hypsoblennius gentihs

ranges from the Gulf of California to Monterey,

Ilypnus gilberti ranges from the Gulf of Califor-

nia to Tomales Bay, Clevelandia ios ranges from

the Gulf of California to British Columbia, and

Quietula y-cauda ranges from the Gulf of Cali-

fornia to Morro Bay. Syngnathus leptorhynchus

ranges from the outer coast of Baja California

to southern Alaska. Thus, these bay-dwelling

fishes cross the Point Conception faunal bound-

ary (Briggs 1974).

There are more species of Syngnathus in the

Northern Hemisphere than in the Southern

Hemisphere. The close similarity of Japanese

Syngnathus schlegeli to generalized members of

two distinct eastern Pacific lineages supports the

hypothesis that the eastern Pacific Syngnathus

are derivable from two separate invasions from

the northwest. An alternative hypothesis is in-

vasion of Japan from the eastern Pacific fol-

lowed by a reinvasion of the eastern Pacific.

However, the first hypothesis appears to be the

most parsimonious. One lineage consists of 5.

carinatus, S. macrobrachium, and S. folletti.

The other consists of S. leptorhynchus, S. eu-

chrous, and 5. insulae. The related 5. califor-

niensis and S. exilis occupy a somewhat isolated

position in the genus and may be the products

of another radiation.

The problem of defining these lineages and

relating them to S. schlegeli is one of not being

able to determine plesiomorphic and apomor-

phic character states at the species level within

the genus Syngnathus. Thus, overall similari-

ties, including meristic characters and strength

of ridge development, become the most impor-

tant criteria used.

The carinatus-macrobrachium-folletti lineage

is characterized by a relatively long snout; large,

well-developed fins; large orbit; and rather well-

developed ridges. The presence of carinatus in

the upper Gulf of California and macrobrachium

and folletti in South America parallels the dis-
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tribution given by Chen (1975) for the exsul-spi-

norbis and capensis complexes of the subgenus

Sebastomus. Chen speculated that these lin-

eages probably shared a common ancestor that

was able to both invade the Gulf and cross the

tropics using the same climatic event. He was,

however, unable to rule out multiple crossings.

The lack of any close relative of S. cahnatiis

along the outer coast of Baja California or Cal-

ifornia is puzzling and quite different from the

Sebastomus example given above. It is possible

that the carinatiis-macrobrachium-folletti lin-

eage may have had a southern origin, although

more evidence is needed in support of this hy-

pothesis.

The leptorhynchus-euchrous-insulae lineage

is characterized by the medium-length snout,

which is round in cross section, and an almost

straight snout ridge which does not rise much
anterior to the orbit. The restriction of this group

essentially to Baja California northward is inter-

preted to mean that, assuming a more northern

origin, this lineage is much more recent than the

preceding one.

It is apparent that 5. leptorhynchus has given

rise to the Guadalupe Island endemic S. insidoe,

probably as a result of waif dispersal via the

California Current.

Syngnathus leptorhynchus and S. euchrous

probably share a common ancestor. The isola-

tion of a population of S. euchrous in Turtle Bay

has produced the subspecies S. e. ollotropis.

Turtle Bay is unusually warm and the Macro-

cystis pyrifera found there has a different growth

form than that along the coast (Neushul 1971).

A zone of intergradation between S. e. euchrous

and S. e. ollotropis exists at Puerto Malarrimo.

Syngnathus exilis and S. californiensis are

characterized by an elongate, compressed
snout, and rounded ridges. It is possible that

they are related to the carinatus-macrobrach-

ium-folletti lineage, but their relationships can-

not be determined at this time.

The relationships of the fossil S. avus and 5.

emeritus are difficult to determine. It seems

highly probable that S. avus is related to the

generalized S. leptorhynchus based mainly on

meristic characters. The low trunk ring and high

tail ring counts of S. emeritus are unlike those

seen in living eastern Pacific Syngnathus spp.

Syngnathus auliscus is the only truly tropical

member of the genus Syngnathus in the eastern

Pacific. The characteristic spination of young S.

auliscus can also be seen in young 5. fuscus

from the northwestern Atlantic. This spination

has also been reported (D'Ancona 1933) for the

Mediterannean S. agassizi and S. phlegon. Spi-

nation in young Syngnathus may be indicative

of a distinct lineage within the genus. A system-

atic study of the juveniles of Syngnathus spp.

is definitely called for.

Syngnathus auliscus is not uncommonly taken

in southern California. It is apparent that this

species is little affected by the tropical-temper-

ate transition between about Sebastian Vizcaino

Bay and Magdalena Bay. This distribution pat-

tern is shown by other fishes such as Paralabrax

maculatofasciatus (distribution in Miller and

Lea 1972). However, in San Diego Bay the

warm-water effluent produced by the San Diego

Gas and Electric power plant provides an ideal

environment for tropical species. As a result

there is a large population of 5. auliscus in San

Diego Bay, and the typical California bay

species 5. leptorhynchus is now less abundant.

The genus Bryx is a circumtropical genus with

only B. arctus and B. heraldi having temperate

populations. There are eight species in the New
World; one, B. balli, is in Hawaii, B. banneri

is in the Indo-West Pacific, and B. darrosanus

is in the Indian Ocean. The two subgenera, Bryx

and Simocampus, were present before the clo-

sure of the Panamanian seaway in the late Plio-

cene to early Pleistocene (Woodring 1966), since

the eastern Pacific and western Atlantic now
have members of both subgenera.

The subgenus Bryx is composed of four

species, two in the Atlantic and two in the Pa-

cific Ocean. This subgenus is presumably de-

rived from the subgenus Simocampus and is dis-

tinguished from it by the absence of the anal fin.

The two species in each ocean are more closely

related to each other than either is to the species

in the other ocean. In fact the radiations in the

two oceans have paralleled each other. The pri-

mary difference between the two species is the

relative length of the snout.

Without a knowledge of the plesiomorphic

condition with regard to meristic characters, it

is impossible to speculate on the relationships

within the subgenus Simocampus. However,

the Juan Fernandez endemic B. heraldi was

probably derived from B. coccineus or their im-

mediate commonancestor. This is unusual since
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the ichthyofauna on the Chilean islands of Juan

Fernandez and San Felix has a strong Indo-Pa-

cific component (McCosker 1970, 1971). The

eastern Pacific B. arctiis and B. coccineiis are

more closely related to each other than either is

to members of the genus in other oceans.

Doryrhamphiis melanopleura is an Indo-Pa-

cific species that has apparently invaded the

eastern Pacific by crossing the East Pacific Bar-

rier, since there are no members of this genus

in the Atlantic, even though suitable habitat

would seem to be available. The eastern Pacific

populations of D. melanopleura differ in color-

ation from their Indo-West Pacific conspecifics.

The Islas Revillagigedo endemic D. paidus has

the same color pattern as the eastern Pacific D.

melanopleura and was probably derived from

mainland populations of D. melanopleura.

The genus Leptonotus is a southern cold-tem-

perate group with species in South Australia

(Munro 1958), New Zealand, and southern

South America. This genus is represented in

South America by L. hlainvilleanus. The mech-

anism by which cold-temperate organisms have

achieved a distribution spanning the South Pa-

cific Ocean is currently under debate. Rosen

(1974) has argued that the distribution of at least

the freshwater galaxiids covers most of the com-

ponents of the original Gondwanaland mass.

Thus, the distribution of southern cold-temper-

ate organisms reflects the break-up of Gon-

dwanaland. However, the possibility of chance

dispersal probably utilizing the eastward-flowing

South Pacific current seems to be more likely

for most marine fishes. This has been docu-

mented by McCosker (1970, 1971) for Paraper-

cis and Muraenichthys. McCosker pointed out

that most of the groups showing this particular

distribution pattern are derived from Indo-West

Pacific groups dispersing southward to southern

Australia and NewZealand, and the subsequent

movement eastward of cold-adapted forms

across the cold-temperate South Pacific Ocean

to Chile. Eschmeyer and Poss (1976) have

shown that with some cooling during the Pleis-

tocene, a number of near-surface sea mounts,

reefs, and islands would have been available to

eastward-moving temperate biota in the south-

em Pacific Ocean. Although they were dealing

with the scorpionfish genus Ma.xillicosta, the

effects of Pleistocene or earlier cooling would

also facilitate dispersal of Leptonotus. The abil-

ity of marine fishes to cross oceanic barriers has

been well documented (Rosenblatt et al. 1972).

Pipefishes (e.g., 5. pelagicus) are known to be

borne great distances by the currents. It is there-

fore likely that the marine L. hlainvilleanus was

derived from an ancestor from the South Aus-

tralia-New Zealand region by chance dispersal

of waifs to South America.

The relationships oi Hippocampus must await

a revisionary study of the genus Hippocampus.

Our knowledge of the genus Hippocampus is so

poor that it is now impossible to determine the

exact relationship of H. ingens to other mem-
bers of the genus. Since the genus is circum-

tropical, it is at least pre-Tethyan in origin.

Hipposyngnathus has become extinct since

the Tertiary. Because of our almost complete

ignorance of the relationships between genera of

living syngnathids, it is impossible to relate Hip-

posyngnathus to living genera. The reason or

reasons for the extinction of this genus remain

unknown.

Branchial Skeleton

Previous investigators (Duncker 1910, 1912;

and Herald 1959) have used the position and de-

velopment of the male brood pouch as the di-

agnostic character when defining genera and

subfamilies. The method of brood pouch closure

was used by Herald ( 1959) in constructing a phy-

logeny of the Syngnathidae.

The few osteological studies which have in-

cluded the Syngnathidae have generally been

based on only one or a few of the genera (Jun-

gersen 1910; Banister 1967). These studies were

therefore not adequately comparative and pro-

vided little information on intrafamilial relation-

ships.

In order better to characterize the genera and

subfamilies within the Syngnathidae, I have be-

gun a study of the osteology of the syngnathid

genera. This study is also designed to be a test

of the hypotheses of relationships presented by

previous authors who studied the brood pouch.

Although the present investigation is still prelim-

inary, data can be presented at this time.

Because the syngnathids are such highly spe-

cialized fishes, many aspects of their osteology

(e.g., caudal skeleton) are so reduced that they

can provide little phylogenetic information.

However, the branchial skeleton does seem to

provide useful information. All the genera ex-



222 PROCEEDINGSOF THE CALIFORNIA ACADEMYOF SCIENCES, Vol. 42, No. 6

Table 9. Syngnathid Branchial Formulae.

Genus Bl B2 B3 HI H2 El E2 E3 13 Remarks

Gastrophori:
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Figure 16. Dorsal view of the branchial skeleton of several syngnathids with the epihranchiais and infrapharyngobranchials

shown from their ventral aspect. (A) Parasyngimthiis elucens. CAS 13696. (B) Bryx arctiis. SIO H52-218. (C) Syngnathus cali-

forniensis, SIO H47-I80. Abbreviations: B—basibranchial; H—hypobranchial; C—ceratobranchial: E—epibranchial; I —infra-

pharynogobranchial.

crognathus are derivable from Parasyngnathiis

can neither be supported nor refuted on the basis

of their branchial skeletons. Parasyngnathus

has a primitive branchial skeleton (Fig. 16). The

retention of the upper pharyngeal tooth plates

in Micrognathiis is the only major difference

between it and Parasyngnathus.

One interesting point is the extreme reduction

of the branchial skeleton in the gastrophorine

genus Syngnathoides and in the urophorine gen-

era Phyllopteryx and Hippocampus (Fig. 17).

These three genera are presently placed in sep-

arate subfamilies because of differences in the

position and development of the brood pouch.

However, in addition to the reduction of bran-

chial elements, all three genera have the head at

an angle to the main body axis and a prehensile

tail without a caudal fin. This evidence may in-

dicate that the three genera are much more

closely related than has previously been recog-

nized.

The amount of variation in the branchial skel-

eton is much greater in the Urophori than in the

Gastrophori. The Gastrophorine genus Heraldia

is the only syngnathid genus with three basi-

branchials, and it might well be the most prim-

itive of the syngnathid genera.

The genus Nerophis is usually considered to

be the most primitive genus in the family. How-
ever, the species referred to this genus have the

most specialized branchial skeleton, in terms of

reduction, in the Gastrophori (Table 9).

B
I mm Imm

^,

Imm

i
Imm

I »

Figure 17. Branchial skeletons of four syngnathids. {A)

Syngnathoides hiaculeatiis, SIO 60-693. (B) Phyllopteryx fol-

iatiis, SIO 73-361. (C) Cosmocampus brachycephciliis. CAS

24025. (D) Corythoichthys intestinalis, SIO 73-206.
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The evidence as is cited above indicates that

the structure and development of the branchial

skeleton in the Syngnathidae is of great utility

in determining relationships. The fact that rela-

tionships as determined by the branchial skele-

ton transcend recognized subfamilial boundaries

is a strong indication that the within-family re-

lationships of this group are far from being

understood.
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