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ABSTRACT 

This study presents the first partial systematic 

revision of the speciose American seven-spined gobiid fish 

genus Chriolepis, which occurs in sublittoral reef-rock and 

rubble cryptobenthic habitats in tropical-subtropical, pri

marily insular, waters of the eastern Pacific and western 

Atlantic oceans. Although a few of the (more poorly known) 

western Atlantic species are briefly discussed or mentioned, 

this study focuses on eight eastern Pacific species, repre

senting the majority of the known forms. These populations 

are disjunctively distributed in the Panamic Province from 

the Gulf of California, Mexico, southward to Costa Rican 

(Coco)-Colombian (Malpelo)-Ecuadorian (Galapagos) oceanic 

islands lying near or on the equator. 

This study offers a key to the species, diagnoses 

of the genus and two subgenera (Chriolepis and Eleotriculus), 

and diagnoses and descriptions of each species, including 

the type species and four new forms. The diagnoses and 

descriptions are based on external morphological study of 

all known specimens (including statistical analyses of sev

eral morphometric characters) and include data derived 

from recently collected material for the majority of the 

species. Also provided are illustrations of each species, 

their geographical and bathymetric distributions, 

xv 



xvi 

discussions of their zoogeography and postulated evolution

ary relationships, and notes on what little 1S known of 

their ecology. 

The highly sedentary behavior of these secretive 

fishes, coupled to habitat selection with small body size 

permitting tight-crevice and rock-interspace inhabitation, 

has favored morphological adaptation (e.g., loss of pelvic

fin fusion and head canal pores) as well as spatial isola

tion and genetic divergence within the sublittoral crypto

benthic ecotopes inhabited by these gobies in the eastern 

Pacific. Exploitation of such ecotopes evidently has pro

duced a remarkable degree of convergent evolution between 

the American seven-spined genus Chriolepis (and its close 

allies) and several forms of six-spined gobiids found in 

similar habitats in the Old World. 



CHAPTER 1 

INTRODUCTION 

Among those groups of te1eostean fishes that have 

proven most evolutionarily successful, not only in terms of 

numbers of species and diversity of aquatic habitats occu

pied but also in physiological and behavioral adaptations, 

none are more diverse than the members of the suborder 

Gobioidei. This is especially true of the very speciosa 

family Gobiidae (gobies). 

In sheer numbers of species gobies are perhaps only 

rivalled--some would say surpassed--by the cyprini~s (min

nows and their kin), that great family of fishes dominating 

the world's temperate and tropical Asian freshwater ich

thyofaunas. 

Estimations of between 270 and 330 gobioid genera 

and approximately 1,300 to 1,700 species (Hoese, 1971), or 

even as many as approximately 2,000 species (Birdsong, 

1975) of the gobioids (constituting roughly 10% of all liv

ing fishes) recently have been made. However, estimates 

such as these remain approximate because ~he literature is 

voluminous and scattered, synonymies are complex and con

fused, and general knowledge of the group is sparse (Hoese, 

1971). 

1 
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Although many gobies live in freshwater streams and 

lakes, and many others occupy brackish estuaries and even 

hypersaline coastal lagoons, they are primarily a tropical 

marine group, being especially speciose in the tropical 

Indo-West Pacific. 

New species of gobies are being discovered, recog

nized, and described today on a regular basis. The varied 

aquatic habitats from which these new forms are being 

found demonstrate the evolutionary versatility of this 

group of fishes in adapting to the waters of this planet. 

The origin of the gobioids among the acanthoptery

gian teleosts remains relatively obscure, primarily due to 

the necessarily limited (in terms of representative forms 

that can be studied by one worker) comparative studies that 

have so far been undertaken. It seems to be generally 

agreed that they find their closest relatives among other 

fishes of the order Perciformes. This is primarily sup

ported by osteological analyses that have been recently 

undertaken and/or summarized and evaluated by Hoese (1967), 

Birdsong (1975), and particularly, Miller (1973). 

The history of attempts to classify gobioids has 

been discussed at length by Hoese (1971) and by Miller 

(1973) and will be only briefly reiterated here. Gobioids, 

as a group, have variously been classified as a separate 

order of percomorph acanthopterygian fishes, or most usu

ally as a suborder of the order Perciformes (or equivalent 



named II category" ) . Most recent workers have followed this 

latter approach by recognizing the suborder Gobioidei. 

3 

At the familial and subfamilial levels there often 

has been little agreement among taxonomists on how to ade

quately group the relatively vast numbers of gobioid gen

era. Discussions of this (including historical works) may 

be found in Hoese (1971), and especially Miller (1973) and 

Birdsong (1975), the three most recent authors who have 

attempted evaluations at these hierarchical levels. 

Hoese (1971; 1969, pers. comm.), based on his own 

work and of others (especially Prince Akihito, 1963, 1967), 

divided the suborder into eight families as follows (the 

first named extinct; the rest living): Pirskeniidae 

(Oligocene), Rhyacichthyidae, Eleotridae, Gobiidae, Peri

ophthalmidae, Gobioididae, Microdesmidae, and Kraemeriidae. 

In contrast, after a meticulous analysis of the osteology 

of the primitive Rhyacichth~ aspro and its relationships 

with other gobioids studied, Miller (1973) proposed limit

ing the suborder to only two families, the monotypic 

Rhyacichthyidae and the very speciose Gobiidae, in which 

seven subfamilies were recognized (all living, except the 

first): Pirskeninae, Eleotrinae, Xenisthminae, Gobionel

linae, Tridentigerinae, Gobiinae, and Kraemeriinae. 

Birdsong (1975), after his own meticulous osteolog

ical study of the gobiid Microgobius signatus and its rela

tionships, has discussed his disagreement with Millerls 
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classification. His analysis will not be dealt with here 

except to note his proposal of a new tribe, the Gobiosomini, 

to include those American gobiid genera with seven spines 

in the first dorsal fin (see below). Miller (1978), in 

turn, has briefly refuted the validity of Birdsong's 

Gobiosomini, but has left detailed discussion and analysis 

to a future paper. 

At this point, it is instructive to note the words 

of the late J. L. B. Smith (1958), who had tried to make 

some taxonomic sense out of the multitudinous genera and 

species of gobioids in the western Indian Ocean. Although 

some would say that Smith largely failed in his taxonomic 

endeavor 9 none can argue with the correctness of the fol-

lowing: 

The gobioid fishes are one of the major trials 
of ichthyologists, and when general regional col
lections are worked up, these fishes tend to be 
pushed aside, and are apparently often identified 
with some impatience by those not especially inter
ested. . . . Not only are there numerous species, 
but alm~st all are small to minute, so that accu
rate des~ription and especially illustration are no 
light undertaking. In addition, they are generally 
covered with mucus, so that two exactly similar 
living specimens, preserved in different media, 
e.g., alcohol and formalin, can emerge looking so 
completely different, that the purely museum work
er may be forgiven for considering them different 
species. 

Being in most parts of little or no economic 
significance, although normally abundant, espe
cially in tropical areas, these fishes are virtu
ally unknown to any but the expert seeking them. 
Most species are difficult to distinguish and 
identify, many exhiDiting bewildering variation 
in form and markinGs, in some cases even scale 



counts vary, increasing variably with age .... 
In addition to the existing confusion of species 
and genera, hardly any two of even those most 
expert agree about the definition and limits of 
the higher categories of classification of these 
fishes. Most give tacit recognition to the divi
sion of the major elements into the families 
Gobiidae and Eleotridae, according to whether the 
pelvics are united or separate. While this is 
broadly convenient, experience soon reveals that 
it is purely arbitrary, for not only are there a 
number of forms that carry complete transition 
from one condition to the other, but there is 
apparently no other really constant confirmatory 
typical feature in either group (1958:137). 

As noted by Smith, the condition of the pelvic 

fins being united or separate as a character used to place 

most gobioids in either the Eleotridae or the Gobiidae 

has, indeed, proven to be artificial. Reviews of the older 

literature (in which the majority of early gobioid taxono

mists relied upon this character for familial placement) 

and presentations of new, primarily osteological, data pro-

viding a firmer basis for recognition of eleotrids and 

gobiids as separate, diagnosable lineages are found in 

Miller (1973) and Haese (1967, 1971). 

The genus Chriolepis Gilbert, 1892 (whose Pacific 

species are herein revised), along with several related 

genera, has divided pelvic fins. Although the inner bases 

of the fins are closely approximated (Fig. 1, far right) 

and somewhat connected by a very low, fleshy ridge, they 

are, to all intent and purpose, separate fins. For this 

reason, Chriolepis has, at times, been placed in the 

Eleotridae rather than among the Gobiidae. Typical members 

5 



Figure 1. Pelvic (ventral) fins of four genera of 
gobiids. -- This morphologic series shows (left to right) 
degree of union of pelvic fins, from completely united to 
completely divided (fins slightly torn in first two speci
mens), and represents two "suprageneric lineages" and two 
"lines" (Haese, 1971) of American gobiids (see text). 
Left to right: Quietula guaymasiae (6-spined, "Lepido
gobius lineage"), UA 74-51, Estero Morua, Puerto Penasco, 
Sonora; Gobiosoma chiquita (7-spined, "Gobiosomini," 
"Gobiosoma line"), UA 67-30, Cabo Tepoca (Puerto Lobos), 
Sonora; Gobulus crescentalis (7-spined, "Gobiosomini," 
"Chriolepis line"), UA 74-46, Punta Los Frailes, Baja 
California Sur; Chriolepis walkeri (7-spined, "Gobio
somini," "Chriolepis line"), paratype, LACM 32254, Isla 
del Coco, Costa Rica. 
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of the latter family have their pelvic fins broadly united 

by a membrane joining the inner pelvic rays, as well as a 

membranous or fleshy frenum connecting the outer pelvic 

spines, forming a functional ventral adhesive or sucking 

disc (Fig. 1, far left and left center). The fact that 

Chriolepis (and several of its allies with separate pelvic 

fins) resembles many species of typical gobiids in features 

other than external pelvic-fin morphology, probably led a 

few earlier workers to at least correctly list the genus 

under the Gobiidae (e.g., Jordan, 1923), and thereby to 

tacitly recognize the condition of separate pelvic fins as 

being of secondary origin. 

Also, the existence of "transitional" forms for 

this character among gobioids (e.g., as noted above by 

Smith) undoubtedly eventually led to the informal accep

tance of Chriolepis and several of its allies (with sep

arate pelvic fins) among the Gobiidae. As an example of 

a "transi tional" form, the American genus Gobul us Ginsburg 

(1933) shows reduction in pelvic-fin fusion. In species 

of this genus (which appears to be closely related to 

Chriolepis) the interspinal membrane anteriorly connecting 

the two pelvic fins is reduced to a low frenum in one spe

cies and is completely lacking in the others, while the 

interradial membrane (median frenum) joining the two fins 

posteriorly along their medial axes varies (within and 

7 
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among the species) from shallowly to deeply indented (Fig. 

1, right center). In remarking on his definition of 

Gobulus, Ginsburg (1933) noted the transitory nature of its 

pelvic fin structure by comparing Gobulus to the related 

genera Gobiosoma Girard, 1858, with completely united pel

vic fins (Fig. 1, left center), and Eleotrica Ginsburg, 

1933, with separate pelvic fins. Although noting the 

" gradated transition" of this pelvic-fin character in the 

three genera and the artificiality of its use in familial 

placement of gobioids, and properly placing Gobulus in the 

Gobiidae, Ginsburg (1933) nevertheless placed his new genus 

Eleotrica (a gobiid) in the Eleotridae. Likely, this was 

done (as it had been in the past) for the sake of typologi

cal convenience and due to over-reliance on the so-called 

"family" character of pelvic-fin separation, as well as the 

lack of comparative studies on a broad range of related 

gobies (including Chriolepis). 

Indeed, some recent studies have shown that the 

degree of pelvic-fin separation as a familial character is 

not only unwarranted at this level, but at the generic 

level as well. For example, in their revision of the Amer

ican gobiid genus Coryphopterus (distantly related to the 

gobiids mentioned above), Bohlke and Robins (1960) united 

species exhibiting the range from completely united to 

essentially separated pelvic fins. Additionally, 



in a redescription of a species allocated by Bohlke and 

Robins (1960) to Coryphopterus, Smith and Tyler (1977) 
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noted ontogenetic changes in its pelvic-fin morphology. 

Their smallest specimens showed complete union of the pel

vic fins, whereas adults almost completely lacked the inter

radial membrane joining these fins. 

As previously mentioned, some recent workers 

(Gosline, 1955; Akihito, 1963, 1967; Hoese, 1967; Miller, 

1973) have satisfactorily elucidated the basic features of 

the eleotrid and gobiid lineages based primarily on suites 

of osteological characters. These, and other recent stud

ies dealing with various generic groupings of gobiids, both 

with and without united pelvic fins (e.g., BBhlke and 

Robins, 1968; Hoese, 1971; Birdsong, 1975; Miller, 1972, 

1973, 1978; Miller and Tortonese, 1968; Akihito and Meguro, 

1981), adequately demonstrate that the separate nature of 

the pelvic fins in several groups of gobiids is of second

ary origin. Among these gobiids is the genus Chriolepis. 

Chriolepis belongs to a group of New World gobiids 

typically having seven spines in the first dorsal fin. The 

group includes a few genera possessing variant numbers of dor

sal spines (3-7 in Evermannichthys [BBhlke and Robins, 1969], 

and 8 in Pariah [BBhlke, 1969] and Ophiogobius Oioese, 1976]), 

but these genera have been considered to be derivatives 
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of the typical seven-spined condition (e.g., Birdsong, 1975, 

omitting QEhiDgobius, not studied by him). Most other 

genera of gobiids have six (occasionally fewer) dorsal 

spines. This seven-spined complex of gobiids is restricted 

in distribution to the Americas and has been recently 

treated (in whole or in part) in some degree by a few 

authors (Bohlke and Robins, 1968; Hoese, 1971; Miller, 1972, 

1978; Birdsong, 1975). In the most recent comprehensive 

review of the group, Birdsong (1975) stressed the "natu

ralness" of the group based mainly on shared vertebral 

number and vertical fin support (pterygiophore) pattern 

and proposed formal recognition of it as the tribe Gobi

osomini. The 20 genera allocated to this new tribe by 

Birdsong (1975) are: 

1. Gobiosoma Girard, 1858 

2. Nes Ginsburg, 1933 

3. Aruma Ginsburg, 1933 

4. Eleotrica Ginsburg, 1933 

5. Pycnomma Rutter, 1904 

6. Gymne1eotris Bleeker, 1874 

7. Enypnias Jordan and Evermann, 1898 

8. Barbulifer Eigenmann and Eigenmann, 1888 

9. Gobulus Ginsburg, 1933 

10. Psilotris Ginsburg, 1953 

11. Varicus Robins and Bohlke, 1961 
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12. Chrio1epis Gilbert, 1892 (Pacific species revised 

in the present study) 

13. Risor Ginsburg, 1933 

14. Evermannichthys Metzelaar, 1919 

15. Pariah Bohlke, 1969 

16. Ginsburgellus Bohlke and Robins, 1968 

17. Microgobius Poey, 1876 

18. Parella Ginsburg, 1939 

19. Bollmannia Jordan, 1890 

20. Palatogobius Gilbert, 1971 

As mentioned earlier, Miller (1978) has briefly ques

tioned the "naturalness" of Birdsong's Gobiosomini, mainly 

based on observations of basic cephalic papillae (epipore) 

patterns of some New World seven-spined and Old World six

spined gobiid genera. However, Miller deferred detailed 

discussion of its validity to a future paper. 

Earlier on, Bohlke and Robins (1968) presented the 

first comprehensive review of this group of "American 

seven-spined gobies." Although they necessarily concen

trated on western Atlantic representatives (especially the 

stem genus Gobiosoma), comments on several Pacific genera 

and species were included, and a key and generalized phy

logenetic scheme were presented (subsequently slightly more 

clarified [Bohlke and Robins, 1969]). Birdsong's (1975) 

review and discussion of the group are essentially based 



on the works of BBhlke and Robins, augmented by his valu

able osteological investigations. 
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In his detailed revision of Pacific species of 

Gobiosoma and the relationships of this genus, Hoese (1971) 

presented a key to the genera of New World seven-spined 

gobiids and their relatives and, based mainly on osteologi

cal characters, divided them into two major groups (one 

group with three "lines" or lineages) which were not for

mally designated taxonomically. Hoese's recognition of 

genera is essentially that found in Birdsong (1975) (see 

list above), with the addition of Ophiogobius and generic 

ranking of Elacatinus (referred to subgeneric rank by 

BBhlke and Robins [1968] and followed by Birdsong [1975]). 

In Table 1, Hoese's (1971) placement of genera is reproduced 

with a few emendations provided (including generic name 

authors not given in Birdsong's list). Of particular inter

est to the present study is his placement of Chriolepis in 

a "line" informally named for this genus. 

There have been few recent attempts at further 

"higher classification" or elucidation of relationships of 

this group of American seven-spined gobies (= Gobiosomini 

of Birdsong [1975]). Based mainly on patterns of cephalic 

sensory papillae (epipore) and canal pore patterns, Miller 

(1972, 1978) and Miller and 10rtonese (1968) have called 

attention to the similarity of certain New World seven

spined genera with some Old World genera of gobiids (see 
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Table 1. New World seven-spined gobiid genera and deriva
tives. -- As given by Hoese (1971, Table 2) (with 
some emendations denoted by superscript letters). 
A = New World Atlantic; P = New World Pacific. 

Bollmannia 
Microgobius 

Gobiosoma line 

Gobiosoma 
Enypnias b 
Elacatinus 

Ophiogobius line 

Ophiogobius C 

Aruma 

Chriolepis line 

Varicus 
Nes 
GoDulus 

Microgobius and Relatives 

A, P 
A, P 

Parrella 
Palatog6bius a 

Gobiosoma and Relatives 

A, P 
P 
A, P 

P 
P 

A 
A 
A, P 

Ginsburgellus 
RTsor 
Pariah 
Evermannichthys 

Barbulifer 
Psilotris 

Eleotrica 
Gymneleotris 
Pycnomma 
Chriolepis 

A, P 
A 

A 
A 
A 
A 

A, Pd A, P 

P 
P 
A, P 
A, P 

a. Palatogobius Gilbert, 1971 (= "Genus 3" in 
original table). 

b. Elacatinus Jordan, 1904 

c. Ophiogobius Gill, 1863 

d. A single specimen (UA 77-41) from Manzanillo, 
Colima, Mexico, discovered recently by P. Hastings in the 
University of Arizona collections, appears to represent 
the first record of this genus in Pacific waters. 
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especially Miller, 1972, Figs. 15-22; Miller, 1978, Fig. 4; 

and Akihito and Meguro, 1981, Fig. 3). The similarities 

are, indeed, impressive and, perhaps, may be used in a 

future suprageneric revision and classification of the two 

groups (by Miller?). A realignment of genera such as this 

would, to a large extent, destroy the "naturalness" of the 

Gobiosomini as defined by Birdsong (1975). To date, how

ever, this has not been formally proposed, undoubtedly due 

to the several related genera yet to be investigated for 

cephalic papillae and pore characters, and to the possible 

uncertainty of these characters on a suprageneric level 

(especially when compared to the difference in numbers of 

dorsal spines--a character still regarded by most gobicid 

taxonomists as being highly conservative). 

Cephalic sensory papillae and canal pore patterns 

have been employed (usually along with other characters) 

by several workers in defining genera and subgenera of 

gobiids (e.8., Bohlke and Robins, 1968; Hoese, 1971; 

Miller, 1963, 1972, 1978; Miller and Tortonese, 1968). 

During the course of the present study, in hope of utiliz

ing papillae characters to elucidate relationships of the 

genus Chriolepis, several genera allied to Chriolepis, and 

several species within Chriolepis, were examined for their 

cephalic papillae patterns (cephalic canal pores are 

absent in Chriolepis). This is no easy task as papillae 

are often covered by a mucous coat that must be carefully 
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scraped away in order to visualize them under the micro

scope, and then they are often found to be variable in 

their expression due to preservation and/or individual 

variation, requiring examination of several specimens in 

order to determine the exact pattern for the species. In 

general, the papillae pattern shown by Chriolepis (Fig. 2) 

appears to be a rather basic one shared by several New World 

and Old World gobiids that are not, at present, considered 

to be closely related. This will be reported upon in more 

detail elsewhere. 

No adequate formal diagnosis of the genus Chriolepis 

has appeared in the literature. Gilbert's (1892) generic 

diagnosis and description of the type species C. minutillus 

are brief and inadequate as judged by today's standards. 

Ginsburg's (1938, 1953) and Herre's (1942) allocations of 

a sum of four new species to Chriolepis evidently were 

based on direct comparisons to the type species. Hoese 

(1971) presented osteological and external characters to 

distinguish his "Chriolepis line" (Table 1), but did not 

diagnose Chriolepis per see In their keys to the genera of 

American seven-spined gobies, Bohlke and Robins (1968) and 

Hoese (1971) presented characters to distinguish Chriolepis, 

but did not formally diagnose the genus. Apart from the 

characters discussed above (seven dorsal fin spines and 

separate pelvic fins), these latter authors utilized only 

the additional characters of absence of head pores and 
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Figure 2. Cephalic sensory papillae of Chriolepis 
zebra. -- Each small circle represents a raised papilla 
(epipore; neuromast organ) of the sensory lateralis system 
on the head; they are not open canal pores (absent in Chrio
lepis). Although reduced in number of papillae per row in 
comparison with some other Chriolepis species (e.g., see 
Fig. 14), this illustration represents a "typical" species 
of the genus in basic pattern of papillae locations. How
ever, slight variations are to be expected in various spe
cies of Chriolepis and, at times, in various individuals 
within each species. The pattern appears to be a rather 
basic one shared by some other New World and Old World 
genera (see text). The illustration is a composite from 
several specimens. 



presence of scales on the posterior part of the body (in

cluding specialized basicaudal scales) to distinguish 

Chriolepis from all related genera in the group, except 

Varicus Robins and Bohlke (1961). 
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In his generic key, Hoese (1971), in essential 

agreement with Bohlke and Robins (1968), distinguished 

Chriolepis from Varicus primarily by the former having the 

pelvic rays branched and without expanded tips and, second

arily, by Chriolepis having the fifth pelvic ray being 

well developed (not rudimentary), the tongue tip rounded 

to emarginate (not bilobed), and the scales under the first 

dorsal fin (if present) h8ing cycloid (not ctenoid) and 

embedded. The majority of these "generic" characters have 

been employed by subsequent authors in allocating new spe

cies to one or the other of these two closely related nomi

nal genera. (Table 2 presents a list of all known species 

in this "generic complex, II including species treated in 

the present study and undescribed forms.) However, recent 

examination of several undescribed species (Tables 2 and 3) 

in this "Chriolepis-Varicus complex" by Philip Hastings 

(1982, pers. comm.), me, and others have shown gradations 

in some characters heretofore utilized to distinguish the 

genera [e.g., degree of branching and lengths of pelvic rays 

(see Hastings and Bortone, 1981, for C. vespa), form of 

tongue tip, etc.]. With further study, these findings may 

warrant future combination of these two nominal genera 
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Table 2. Species currently recognized in the "Chriolepis-
Varicus generic complex." P = Eastern Pacific; 
A = Western Atlantic. 

Chriolepis rninutillus Gilbert, 1892 

C. zebra Ginsburg, 1938 

c. fisheri Herre, 1942 

c. tagus Ginsburg, 1953 

c. benthonis Ginsburg, 1953 

c. lepidotus Findley, 1975 

c. vespa Hastings and Bortone, 1981 

C. walkeria 

C. hoeseia 

a C. sonnae 

C. depressus a 

C. new species #lb 

C. new species #2b 

C . ~~3c · new specl.es 1t 

C. new species #4d 

C. new species #5
d 

Varicus bucca Robins and B~hlke, 1961 

V. marilynae Gilmore, 1979 

V. imswe Greenfield, 1981 

V . ~~le · new specl.es 1t 

V . ~~2e · new specl.es 1t 

a. New species described in the present study. 

b. New species descriptions in preparation by 
Hastings and Findley. 

P 

P 

A 

P 

A 

P 

A 

P 

P 

P 

P 

A 

A 

A 

P 

P 

A 

A 

A 

A 

A 

c. A possible new species under study by Hastings 
(University of Arizona). 

d. Possible new species represented by a few speci
mens from the Islas Revillagigedo, Hexico, under study by 
Findley. 

e. New species under study by Hastings. 



Table 3. Material examined of Atlantic species of Chriolepis 

Museum 
Species Number 

C. fisheri ANSP 98549 
ANSP 126177 
ANSP 113005 

C. benthonis 

C. n. sp. #1 

C. n. sp. #2 

C. n. sp. #3 

C. sp. 

USNM 47641 
(holotype) 

USNM 199058 

USNM uncat. 
(formerly: Univ. 
So. Alabama Ichthy. 
Coll. 05362) 

SAl1 775-8 c 

USNM 214492 

USNM 2l4493 d 

USNM 43554 

Number and 
Size (mm)a 

1 (16)b 
3 
1 

1 (30.7) 

1 (32.4) 

1 (23.0) 

1 (20.1) 

1 (23.5) 

1 (29.9) 

1 (25.4) 

Locality 

Grand Bahama Is. 
St. Barthelemy 
Martinique 

N. Yucatan 

Little Bahama Bank 

NW Florida 

NW Florida 

Tobago Is. 

NE Colombia 

S. Florida 

a. Measurements are standard lengths, except ANSP 98549 which is total 
length. 

b. Specimen illustrated in Boblke and Chaplin (1968: 599). 

c. Probably represents this species, specimen subse1uently lost. 

d. May represent another species. 
i---' 
\D 
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(with Chriolepis having priority). However, at the present 

"state of the art" of gobiid systematics as it concerns 

these (and other related) genera, what is most needed are 

detailed studies in search of more "stable" taxonomic char

acters in order to elucidate relationships among the seven

spined gobiids as a whole. For example, the characters 

heretofore used to "define" Chriolepis as a "natural" genus 

or lineage may be questionable. Extent and type of squama

tion, although generally consistent at the specific level, 

have been found to be unreliable in setting generic limits 

in several groups of gobiids (Bohlke and Robins, 1968). 

Specialized basicaudal scales have been reported for 

gobiids other than the American seven-spined group (e.g., 

Odondebuenia, Miller and Tortonese (1968, Fig. 3)]. At a 

more basic level, Chriolepis is currently recognized, in 

part, by the absence (rather than the presence) of two gen

erally fundamental characters which have been utilized in 

defining closely related seven-spined genera. These "nega

tive" characters are absence of united pelvic fins (dis

cussed above) and absence of head pores. I believe that 

both loss of pelvic-fin union and loss of head pores could 

have evolved as ecological adaptations in unrelated 

lineages of gobiids, and that Chriolepis may represent a 

"catch-all" genus. Further work, especially of an osteolog

ical nature, is needed to resolve this possibility, but a 

firm understanding of the species pertinent to this 



question should be a primary goal. The present work 

attempts this for the majority of the known species of 

Chriolepis. 
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This study focuses on a systematic revision of 

eight species of Chriolepis found in tropical-subtropical 

eastern Pacific waters from the Gulf of California, Mexico, 

to Colombia (Malpelo Island) and the Galapagos Islands. 

The work offers a key to the species; diagnoses of the 

genus and two subgenera; and diagnoses and descriptions of 

each species, including the type species and four new forms. 

The diagnoses and descriptions are based on an external mor

phological study of all known specimens (including statis

tical analyses of morphometrics of most) and include data 

derived from recently collected material for the majority of 

the species. Also provided are illustrations of the species 

and their geographical and bathymetric distributions, dis

cussions of their zoogeography and postulated evolutionary 

relationships and notes on what little is known of their 

ecology. the majority of the species are represented in 

the Gulf of California, the primary study area for this 

revision. Geographic place names for this region used in 

"Material Examined" sections and for the various species 

distribution maps are found in Figure 3. 



~ EI GOIIO,"",. A R I Z. 
• do SID. wiarD ., ) & 

Rro Colorrido 

• B A JAB. Adair \, 
Son Felipe !/-\. 

A LlFORNI - . 
. Rocn Consog /J. \. 

on Luis Gonzaga 

'~ 
Cobo'Topoco 

,PIO. Rol~o 

!'J-,S. Angol '\I.e 10 Gunrda 

0-15. Pori Ida 

A 
obo Lobos 
-Plo. Llberlod 

~PI~~, 
~36 

B. Ag u a Ve rd e --::1hl9-~----'" 

Pia. San Telmo --":----I'----.::....,----J 

Cobl'zn de 

B. de La Poz -+-~ .. 

Is. Son 
Pedro Nolosco, 
SID. Rosolio ... 

D-". ... Is. TOrIU{la 

Is. Son Marcos 
-Is. SIO. Inez 

/116 
/ 

Guaymas / 
/ 

~o.L 

·25-
~------------------~~~~~~~------------~~--~----~ 

22 

Figure 3. Geographic place names in the Gulf of Cali
fornia. Localities of specimens from this sea used in this 
study (see Material Examined sections) are found on this map. 



CHAPTER 2 

MATERIALS AND METHODS 

The following acronyms are used in reference to 

repositories of material examined: 

1. AHF: Allan Hancock Foundation (University of 

Southern California) specimens now housed in LACM. 

2. ANSP: Academy of Natural Sciences of Philadelphia. 

3. CAS: California Academy of Sciences (San 

Francisco). 

4. CAS-SU: Stanford University specimens now housed 

in CAS. 

5. LACM: Natural History Museum of Los Angeles County. 

6. SIO: Scripps Institution of Oceanography (Univer-

sity of California, San Diego). 

7. UA: University of Arizona (Tucson). 

~. UCLA: University of California, Los Angeles. 

9. UCR: Universidad de Costa Rica (San Jose). 

10. USNM: National Museum of Natural History (Smith

sonian Institution, Washington, DC). 

During the course of this investigation, a success

ful attempt was made to locate and study all known museum 

specimens of Pacific (and several Atlantic) species of 

Chriolepis, as well as collection of fresh material of a 

23 
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few of the species from the Gulf of California and Oaxaca, 

Mexico. 

In "synonymy'l sections of the taxa included herein, 

the few literature items mentioning only the name of the 

taxon in (usually) compiled faunal lists have not been in

cluded. 

In Material Examined lists the total number of speci

mens, their size range, and (usually) sexes are given first, 

followed by individual enumeration of specimens by type 

status, geographical provenance, museum catalog number, and 

other collection data of depth, date, and collector(s). In 

each of these, the number of specimens and their size range 

<standard lengths in mm) are enclosed in parentheses. 

In diagnoses and descriptions of taxa, size ranges 

(as percentages) of pertinent morphometric features are fol

lowed by the mean value and one standard error of the mean. 

These various morphometric features are graphically pre

sented in figures in Appendix B, along with data on the spe

cies, numbers of specimens per species, and where pertinent, 

numbers of specimens of each sex analyzed. Meristic counts 

utilized in diagnoses and descriptions are presented in 

tables in Appendix A. 

For specimens of the eight species of Chriolepis 

focused on in this study, a minima of 1,733 meristic counts 

and 1,992 morphometric measurements were done. These num

bers do not include the many counts and measurements that 
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were repeated on the same specimen in order to enhance accu

racy, nor the measurements that subsequ21!tly were not uti

lized in statistical analyses. 

All measu~ements are straight-line, point-to-point 

measurements taken (under magnification) to the nearest 

0.1 mm with Helios needlepoint dial calipers. Counts were 

made under Wild-M5 stereomicroscopes. The majority of 

methods of counting and measuring are standard; those 

requiring explanacion are: 

1. Body depth: At anal fin origin; least distance 

between base of anal spine and dors~l fin base. 

2. Head depth: At the vertical, posterior margin of 

preoperculum. 

3. Head length: Distance from anterior margin of 

upper lip to upper attachment of opercular mem

brane. 

4. Head width: Maximum width between cheeks. 

5. Mouth len~th: Distance from anterior margin of 

upper lip (= external to anterior tip of premaxilla) 

to posterior corner of mouth (= ext2rnal to poste

tips of maxilla and mandible). 

6. Postorbital distance: From posterior rim of eye to 

upper attachment of opercular IJembrane. 

7. Longitudinal scale rows: Number of scale rows 

(often irregular) along lateral midline of body 

from hypural to anteriormost (usually embedded) 
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scale. The vertical row of (usually) four enlarged 

basicaudal scales (with strong ctenii) not included 

in this count. 

S. Transverse scale rows: Number of scale rows (often 

irregular), counted upward and forward, between 

base of last anal ray and dorsal fin base. 

Care was taken in searching out the anterior scales 

which are often minute, embedded, and covered by mucus. 

In all species, the bases of the first five spines 

in the first dorsal fin are evenly spaced; the last two 

spines are widely separated from the first five, their 

bases widely spaced. The first element of the second dorsal 

and anal fins is a flexible spine; remaining elements are 

subequal, segmented, branched rays, with the last branched 

to their extreme bases (but counted as one ray). Ray 

counts of these fins found in Table A-I and the text are 

total ray counts including the spine. An attempt was made 

to count all pectoral rays, in both left and right pectoral 

fins of all specimens utilized (Table A-2). Pelvic-ray 

counts invariably are I, 5; at least the first four, and 

often the fifth, rays are branched. Procurrent caudal-ray 

counts include all rudiments (visible under transmitted 

light) above and below the segmented rays (Table A-4). 

Gill-raker counts in Table A-9 and the key are total 

rakers on the outer face of the first gill arch, whereas in 
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species descriptions the number of rakers on the upper limb of 

the arch is separated from the number of rakers on the lower 

limb of the arch by a plus sign, these counts are then sep

arated from the range of total counts by an equal sign. 

When possible (due to maturity and state of preser

vation), specimens were sexed by noting the shape of the 

urogenital papilla; broad and rounded in females, and 

slender and attenuate in males. 

The following measurements were made on most speci-

mens: 

1. Standard length 

2. Head length 

3. Head depth 

4. Head width 

5. Body depth 

6. Pectoral fin length 

7. Pelvic fin length 

~. Caudal fin length 

9. Caudal peduncle length 

10. Caudal peduncle depth 

11. Length of bc:se of second dorsal fin 

12. Postorbital distance 

13. Eye length 

14. Mouth length 

15. Width between mandible tips 

16. Snout length 
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17. Interorbital width 

18. Width between posterior nostrils 

19. Length between anterior and posterior nostrils. 

For statistical analyses of morphometrics, measure

ment numbers 2 through 12, above, for each specimen were 

converted to percentages of standard length, and measure

ment numbers 13 through 19 were converted to percentages of 

head length. From these morphometric values \vere computed 

the statistics of sample size, maximum and minimum sizes, 

mean, variance, standard deviation, standard ezror of the 

mean) mean deviation, median, and mode for males, females, 

and combined sexes of samples of the six species of Pacific 

Chriolepis where adequate sample sizes were available 

(excluded: C. lepidotus, only two known specimens; f. tagus, 

only one known specimen). A search for sexually dimorphic 

morphometric characters within each species was then car

ried out by computed comparisons of the means of the two 

samples (male vs. females) with a standard t test. Statis

tically significant results are graphically presented (Figs. 

B-4 through B-9), as are graphical comparisons of the more 

significant morphometrics (combined sexes) between species 

(Figs. B-1 through B-3). 

Comparisons of the 19 morphometric mean values 

(combined sexes) for samples of the majority of the species 

were carried out by computation of one-way analysis of 
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variance (ANOVA) with paired comparisons donr:: using Scheffe's 

Multiple Contrasts Procedure (Zar, 1974). All tests were 

two-tailed with the level of significance set at 0.05. 

Resultant "F-values" in decreasing order of diagnostic 

importance for the 19 morphometric characters and the spe

cies compared are presented in Table B-1 in Appendix B. 

All computational printout sheets can be found in 

my files. 



CHAPTER 3 

SYSTEMATICS 

For the following higher classification through 

suborder, see the list (and sources for its adoption) by 

Findley in Thomson, Findley, and Kerstitch (1979:259-261, 

265). Below suborder, see notes behind each named taxon 

(the two taxa in brackets are in controversy): 

Class Osteichthyes (Teleostomi, "Pisces") 

Subclass Actinopterygii 

Infraclass Neopterygii 

Division Teleostei 

Cohort Euteleostei 

Superorder Acanthopterygii 

Order Perciformes (Percomorphi) 

Suborder Gobioidei 

Superfamily Gobioidea (see Hoese, 1971:22-23) 

Family Gobiidae (see Miller, 1973:425; Hoese, 1971, 

23-24; and notes in Introduction) 

[Subfamily Gobiinae, of Miller (1973:427-428)] 

(also see Birdsong, 1975:182; and notes in 

Introduction) 

[Tribe Gobiosomini, of Bird30ng (1975:182)] 

(also see Miller, 1978:35; and notes and 

list in Introduction) 

30 
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("Chriolepis-line," of Hoese, 1971, Tables 2-4, 

Fig. 2) (also see Table 1 and notes in 

Introduction) 

Chriolepis Gilbert 

Chriolepis Gilbert, 1892:557-558 (type species Chriolepis 

minutillus Gilbert, lB92:558, by monotypy and original 

designation). 

The following diagnosis is based on eight (possibly 

10; see Table 2, footnote d) Pacific species and six (pos

sibly 7; see Table 3, footnote d) Atlantic species (Tables 

2 and 3) (C. vespa Hastings and Bortone, 1981, studied by 

reference to original description; not included in Table 3). 

Pacific species were studied in greater detail. Osteologi

cal characters are taken from Hoese (1971) and Birdsong 

(975) (see below). 

Diagnosis 

First dorsal fin with seven spines. Spinous dorsal 

fin pterygiophore pattern 3(221110) (for explanation, see 

Birdsong, 1975:137). Vertebrae: 11 precaudal and 16 

caudal = 17 total. [The following from Hoese (1971, Table 

3, in part): Sphenotic not prolonged; metapterygoid 

reduced, without a process extending over quadrate; pre

opercular process present, connecting to posterior flange 

of hyomandibular; third and following dorsal ribs free from 
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ventral ribs.] [The following from Birdsong (1975:180): 

Scapula unossified; insertion of first two anal pterygio

phores anterior to first haemal spine (except f. vespa, 

Hastings, 1982, pers. comm.). Also, see Birdsong's note on 

p. 180 as it concerns characters on his Table 2.] Origin of 

pelvic fins under, or slightly in advance of, pectoral fin 

origin. Pelvic fins separate: inner rays not connected, 

except by an inconspicuous low fleshy ridge between their 

bases; interspinous membrane (frenum) absent. Pelvic rays 

broadly joined by membranes. First four pelvic rays 

branched in adult, usually the fourth the longest; fifth 

ray branched or unbranched (one-fifth to three-fourths 

length of fourth ~ay) and sometimes splinted to the fourth; 

tips of rays little (if any) expanded. Pectoral base 

broad; gill opening. narrow, usually not much exceeding pec

toral base. Pseudobranchiae three to seven tufts. Barbels 

absent. Body compressed. Head rounded (may appear slightly 

compressed) to depressed, with wide cheeks. Eyes superior, 

sometimes slightly elevated; interorbital narrow, less 

than one-half eye diameter. Anterior (and often posterior) 

nostril tubular. Teeth in rows in both jaws, caniniform, 

usually outer and inner row teeth elongated, often with one 

to three enlarged canines laterally in inner row of lower 

jaw. No e~larged canines at tip of lower jaw. Tongue tip 

rounded or truncate or indented or slightly bilobed. Head 

pores absent. Sensory papillae (epipores) on head usually 
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reduced in number (but larger in size) compared to several 

related genera (Figs. 2 and 14). Scales absent from head, 

nape, and chest. Scales present on body (except in one 

naked-bodied species, ~. fisheri, which has only two basi

caudal ctenoid scales), somewhat caducous, variable in 

extent: from a small triangular patch on posterior caudal 

peduncle to extensively scaled (with midlateral scales 

approaching axil, below to slightly in advance of first 

dorsal fin origin) (Fig. 4). Row of enlarged ctenoid 

scales at base of caudal fin, usually four in number (two 

only in~. fisheri and~. vespa), usually outer two (always 

present) larger and with enlarged ctenii (spinules) in com

parison to inner two (sometimes absent). Posterior body 

scales (when present) usually large and ctenoid, becoming 

progressively smaller, thinner, more embedded, and with 

fewer and shorter ctenii, until (usually) cycloid anteri

orly; anteriormost scales often minute, embedded, covered 

by mucus and thus difficult to discern. Caudal fin rounded 

to lanceolate (truncate in C. vespa). Color pattern (when 

known) drab or consisting of transverse, wavy, light lines 

or regular to irregular dark bands or bars (of variable 

widths) which are often incompletely developed. Some spe

cies sexually dimorphic. 
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a. Chriolepis sonnae 

b. Chriolepis minutillus 

c. Chriolepis lepidotus 

d. Chriolepis zebra 

e. Chriolepis walkeri 

f. Chriolepis depressus 

g. Chriolepis hoesei 
h. Chriolepis tagus 

Figure 4. Diagrammatic sketches illustrating extent 
of squamation in Pacific species of Chriolepis. -- Shaded 
areas show maximum extent of squamation in adult. Anterior
most scales often difficult to observe (see Materials and 
Methods). Pectoral fin not shown. f. tagus based on orig
inal description, which is partially incomplete for this 
character. 
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Discussion 

The genus Chriolepis was erected by Gilbert (1892) 

for C. minutillus which was briefly described by him (on 

the bas is of a single "1- inch long 11 specimen) following his 

very brief diagnosis of the genus. Although the specimen 

was noted to have separate ventral fins, Gilbert correctly 

placed his new genus in the Gobiidae (subsequently altered 

by several workers, see Introduction), but he evidently 

erred in an important observation--he described the body as 

being scaleless. Jordan and Evermann (1898:2205) repeated 

Gilbert 1 s diagnosis and description of the genus and type 

species (evidently without examination of the type specimen) 

and added the putative derivation of the generic and spe

cific names (",hich was not given by Gilbert): Chrio- "xpda 

want"; lepis- "AEnis, scale" ... "minutillus, very small." 

(As an aside, these authors erred in giving the date of 

original publication as 1891--it was not actually published 

until 1892--and in giving an erroneous depth of capture, 

see "synonymy" of ~. minutillus below.) However,~. 

minutillus does, indeed, have a few scales. After exam

ining the type specimen (which was captured by dredge haul), 

Ginsburg (1933:10) noted Gilbert 1 s original omission by 

reporting that the right side of this specimen had a row 

of four strongly ctenoid basicaudal scales and two large 

scales on the caudal peduncle, while the left side had a 

single remaining scale. In subsequent publications, 
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Ginsburg (1938:111; 1953:21) again mentioned the presence 

of these scales. At my request, R. J. Lavenberg (LACM) 

examined the type specimen during a visit to the National 

Museum of Natural History (USNM), Smithsonian Institution, 

in 1968. Lavenberg (1968, pers. comm.) reported the pres

ence of a single scale. His examination was brief. In 

1969, D. F. Hoese (then at Scripps Institution of Oceanog

raphy, pers. comm.) examined the type specimen and reported 

one basicaudal scale, and two or three scales on the cau

dal peduncle (with scale pockets present anteriorly). I 

examined the type specimen at the USNM in 1975. As noted 

by Ginsburg (1933), there were two scales on the right side 

of the caudal peduncle (and a few scale pockets discernible); 

but only a single basicaudal scale (with well-developed 

spinules) remained, and it was dislocated and hanging on 

the caudal rays. 

The finding of scales on the type specimen of C. 

minutillus takes on importance as this species is the type 

of the genus, and presence of scales has been utilized by 

several recent authors as a character to (partially) dis

tinguish Chriolepis from related genera. Among contempo

rary systematic ichthyologists, Charles Henry Gilbert (the 

author of the genus) was known for his usually painstaking 

and detailed observations of fish specimens. His failure 

to see the few small scales on the type specimen is, per

haps, due to the (probably) small amount of time that he 
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could devote to detctiled examinations during a period when 

he was describing a huge volume of new species (e.g., 33 

other new species were described in the same paper as f. 

minutillus). Also, perhaps, the optical quality of his 

microscope could not resolve detail as finely as later mod

els. He also erred by reporting 10 anal rays for the type 

of C. minuti11us (there are 11), but obtaining accurate 

fin-ray counts of tiny gobiids can be a tedious and time

consuming endeavor and, without extreme care, miscounts 

are possible, especially of the last rays in the second 

dorsal and anal fins (see Materials and Methods). 

Regarding the overlooked (?) scales, a (perhaps) 

not-so-trival point of nomenclature can be made. Reference 

to recent lexicons dealing with Greek and Latin sterns of 

words as used in scientific nomenclature can lead to a 

quite appropriate rendition of the meaning of "Chriolepis"; 

because "wanting scales" is only one of the possible trans

lations for this generic name. Of interest here is the 

stern Chrio-. Brown (1956:317), under the heading "fat," 

gave: "Gr. chrio, anoint; christos, anointed; . " 

Woods (1947:40) gave: "chri'o (xpiw). To touch lightly: 

to anoint; to color; to prick, to sting." Jaeger (1955:56) 

gave: "chri- -1. Gr. chri6, to bedaub, to besmear; to touch 

lightly, wound on the surface, to puncture. See also 

chreo 2: 2. Gr. chreia, want, use, advantage. Ex: Chrio

lepis (Pisc.)." For the stem chreo-, Jaeger (1956:56) gave: 
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"1. Gr. chreo, to want, need; . . . " Thus, according to 

these lexicographers, the generic name Chrio-lepis can be 

taken to mean: to be anointed with scales; to be touched 

lightly with scales; to be bedaubed with scales; all being 

very appropriate descriptions of the extent of squamation 

in the type species, Chriolepis minutillus. In fact, it 

would seem that the translatiou of the generic name as 

"wanting (or lacking) scales," as first "explained" by 

Jordan and Evermann (1898) [etymology not given by Gilbert 

(1892)] would, more properly, take as its basis the Greek 

stern chreo, or perhaps chreia, but not chrio. 

At this point, one may begin to ponder the intriguing 

possibility that Gilbert originally applied the correct 

Greek stern, chrio, to form his new generic name because he 

did see the scales on the type specimen of Chriolepis 

minutillus. Then later, for some unknown reason (e.g., 

editorial confusion with the scaleless Gobiosoma [= Gobulus] 

crescentalis, described as new by Gilbert in the same pub

lication, and immediately preceding his diagnosis of Chrio

lepis?; editorial advice of others, such as Jordan?) he 

included the words "Body scaleless" in his published generic 

diagnosis (he did not repeat this in his description of the 

type species). Later on, Jordan and Evermann (1898) could 

have construed the putative "proper" translation of Chrio

lepis to mean "wanting scales." If extant, it would be 



of interest to examine Gilbert's original notes and/or 

manuscript concerning the description of f. minutillus, 

as well as to know which lexicon(s) he was using at that 

time. 
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The above discussion is, perhaps, a moot nomencla

tural point. But it should be remembered that in system

atic works treating subsequently discovered species allo-

-cated to Chriolepis, the presence of scales has been taken 

as a character to partially delimit and distinguish this 

genus from closely related genera (e.g., Psilotris, Gobulus, 

and, at one time, Eleotrica). 

Chriolepis appears to be most closely related to 

Varicus (see Introduction and Table 2) and is similar to 

Pycnomma, Eleotrica, Gymneleotris, Gobulus, and Nes (see 

Hoese, 1971, Table 52 and Fig. 2; Miller, 1972, Figs. 15-

19; personal observation) and Psilotris, Barbulifer, 

Enypnias, and Aruma (Bohlke and Robins, 1968, Fig. 21). 

Based principally on Pacific material, two sub

genera of Chriolepis are tentatively recognized, diagnosed, 

and discussed below. 

The eight known Pacific species of Chriolepis are 

distinguished in the key given below. Because several spe

cies are known only from relatively few specimens collected 

in moderately-deep to deep sublittoral rocky habitats that 

are often difficult to sample (see Materials and Methods, 
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and Ecology), future specialized collecting efforts likely 

will produce other new species, as well as a better under

standing of those currently recognized. Two (possibly 

three) problematic, tentatively recognized "species, II known 

from scant material collected at the Islas Revillagigedo 

(Clarion and Socorro Islands) (see Table 2), await further 

study and are not included here. 

Features useful in identifying specimens are color 

pattern, extent of squamation, size of adults, and, for 

certain species, body, head, and caudal peduncle depths, 

and mouth length (especially when comparative material is 

available). Also useful for certain species are numbers 

of dorsal and pectoral rays, lengths of pectoral and pel

vic fins, and geographical provenance. Due to individual 

(and geographic?) variation and/or the difficulty of obser

vation, meristic features such as numbers of gill rakers, 

pseudobranchiae, procurrent caudal rays, and length and 

degree of branching of the fifth pelvic ray are of less 

utility. Meristics of the eight Pacific species are given 

in tables in Appendix A. 

Appendix B contains analyses of morphometric 

features. Table B-1 lists IIF-va1ues ll derived from a sta

tistical analysis of variance (ANOVA) (see Materials and 

Methods) of 19 morphometric features of the 8 species, and 

Figures B-1 through B-3 show graphical analysis comparisons 

of the 3 most important morphometric characters. Secondary 
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sexual characters (e.g., Figures B-4 through B-9) and/or 

color pattern are useful in distinguishing some species. 

For example, the fleshy gular ridge and the prolonged first 

two dorsal spines of males of Chriolepis ~inutillus, and 

the distinctive color pattern of females of C. sonnae, 

readily distinguish those species. 

With careful examination of specimens, most species 

can be distinguished by extent of squamation (Fig. 4) or a 

combination of this character and color pattern. In deter

mining maximum extent of squamation, care must be taken in 

searching under the microscope for the anteriormost scales, 

for often they are minute, embedded, and covered with mucus. 

Also, some species show considerable range of variation in 

numbers of longitudinal and transverse scale rows, and 

probable identifications based on maximum extent of squa

mation (Fig. 4) should be checked by reference to the spe

cies descriptions. Meristics of longitudinal scale rows 

(excluding ~. tagus) are given in Tables A-5, A-6, and 

A-7, and meristics of transverse scale rows (excluding 

~. tagus and C. minutillus) are given in Table A-8, but 

due to considerable variation in some species, these counts 

are not as valuable as general extent of squamation in spe

cies identification. 
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Key to Pacific Species of Chriolepis l 

lAo Body scales restricted to a small triangular 

patch on caudal peduncle (Fig. 4b); color pat-

tern on body (if evident) of several trans-

verse, thin, irregular, usually interrupted, 

light lines on a darker background (Figs. 5-

8); first two dorsal spines of male variably 

prolonged (Figs. 5 and 7) to filamentous, the 

first reaching a space between bases of sec-

ond to last rays in second dorsal fin when 

depressed; male with a longitudinal low 

fleshy "gular ridge" between mandibles (Figs. 

5 and 7); adults small (max.: 25.6 rom SL); 

Gulf of California, Mexico 

.C. minutillus 

lB. Body scales on lateral midline extending for-

ward at least to below origin of second dor-

sal fin (Fig. 4a,-c--h); color pattern on body 

(if evident) not as above, of dark markings 

on a lighter background when present; first 

two dorsal spines not prolonged or filamen-

tous; "gular ridge" absent; adul ts small 

1. Excluding two possible "species" from the Islas 
Revillagigedo (Table 2, footnote d). 
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(max.: 18.8 mm SL, C. sonnae) to large 

( max . : 4 0 . 0 mm S L , C . z e b r a ) . . . . . . . . . . 2 

2A. Body scales on lateral midline extending 

forward to below, or slightly in advance 

of origin of first dorsal fin, approaching 

or touching axil (Fig. 4a, -c); no naked 

area near dorsal midline at bases of last 

two dorsal spines, scales present in this 

area . . . . . . . . 3 

2B. Body scales on lateral midline extending 

forward at most to below base of second 

or third dorsal spine, usually posterior 

to this point, not approaching axil (ex

cept in rare variants of ~· walkeri) (Fig. 

4d-h); a naked area near dorsal midline 

below posterior dorsal spines . 

3A. Tips of longest pelvic rays reaching anus 

or slightly beyond when adpressed; mouth 

reaching to below mid-pupil at most; 10 

(rarely 11) total elements in second dor

sal fin; 15-17 pectoral rays; 8-9 gill 

rakers on outer face of first arch; 24-29 

longitudinal scale rows; 7-9 transverse 

scale rows; body of female with 6-8 dark 

. . . 4 



bands with pigment concentrated at outer 

edges which usually appear "wavy" (Figs. 

10 and 11) and extend onto dorsal fins; 

bands not interrupted or offset at lateral 

midline and lacking spots at this area; no 

prominent dark spots on head of either sex; 

caudal fin of female with 6-9 thin dark 

bands (lines) (Figs. 10 and 11); body and 

fins of male without bands, drab (Figs. 10 

and 12); adults small (max.: 18.8 mm SL); 
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Gulf of California, Mexico C. sonnae 

3B. Tips of longest pelvic rays not reaching 

anus when adpressed; mouth reaching to 

below posterior margin of pupil or slightly 

beyond; 11 total elements in second dorsal 

fin; 20 pectoral rays; 11 gill rakers on 

outer face of first arch; 34-35 longitu

dinal scale rows; 14 transverse scale rows; 

color pattern of female unknown (but, 

almost surely not as above); body of male 

with 5 solid, straight-edged dark bands 

which are often interrupted and offset at 

lateral midline, especially prominent as 

dorsal saddles (Figs. 14, 15, and 16); 1 or 

2 p'rominent dark spots on bands at lateral 
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midline, and several dark spots on 

lateral and ventral surfaces of head 

(Figs. 14, 15, and 17); a dark bar at 

base of caudal fin, rest of fin essen-

tially unmarked; adults large (max.: 

30.0 mm SL); Isla Malpelo, Colombia 

C. lepidotus 

4A. Twelve total elements in second dorsal 

fin (holotype only); eleven total ele-

ments in anal fin; Islas Galapagos 

C. tagus 

4B. Ten or eleven total elements in 

second dorsal fin (rare variants of 

two species have fewer, but only rare 

variants of C. walkeri, which is re--
stricted to Isla del Coco, have twelve 

rays) . . . . . . . . . . . . . . . . . . 5 

SA. Body distinctly banded with narrow 

dark bands; a distinct dark crescentic 

band at base of caudal fin; caudal fin 

lanceolate; total elements in second 

dorsal fin modally 10 . 6 

5B. Body mottled (appearing blotched), drab, 

or inoistinctly banded with wide, 



irregular, interrupted or offset dark 

bands; indistinct band (if present) at 

base of caudal fin not crescentic; 

caudal fin rounded or elongate (but not 

lanceolate); total elements in second 

dorsal fin modally 11 . . . 

6A. Body with seven or eight bands; cres

centic band at base of caudal fin nar

row, its width equal to or less than 

eye length; caudal fin with three to 

five thin, wavy dark bands (Figs. 28 

and 29); Gulf of California, Mexico. 

6B. Body with five or six bands; crescen

tic band at base of caudal fin wide, 

exceeding eye length; caudal fin with

out bands (Figs. 32 and 33); Gulf of 

California, Mexico to Costa Rica 
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. . . . 7 

C. zebra 

C. depressus 

7A. Mouth extending to below posterior edge 

of eye, its length 41.8 to 51.2 (X, 46.1 

± 0.5) percent of head length; fourth 

pelvic ray longer than the fifth; gill 

rakers on outer face of first arch 9 to 

10 (rarely 7, 8, or 11); pectoral rays 



17 to 18 (rarely 19); caudal fin long, 

its length 24.3 to 31.7 (X, 29.0 ± 0.5) 

percent of standard length; body drab or 

with color pattern appearing mottled or 

blotched (blotches with light centers), 

especially prominent below lateral mid

line (Figs. 23 and 24); Gulf of Cali-

fornia, Mexico 

7B. Mouth extending only to below posterior 

edge of pupil, its length 33.9 to 43.0 

(X, 39.3± 0.3) percent of head length; 

fourth pelvic ray shorter than the fifth; 

gill rakers on outer face of first arch 

12 tv 13 (rarely 11 or 14); pectoral rays 

19 to 20 (rarely 17 or 21); caudal fin 

short, its length 21.3 to 25.7 (X, 23.9 

± 0.2) percent of standard length; body 

indistinctly banded with wide, irregular, 

interrupted or offset dark bands, espe

cially prominent above lateral midline 

(Figs. 18, 19, 21, and 22); Isla del Coco, 
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C. hoesei 

Costa Rica C. walkeri 



Subgenus Chriolepis 

Chriolepis Gilbert, 1892:557-558 (nominate subgenus; type 

species Chriolepis minutillus Gilbert, 1892:558, by 

monotypy and original designation). 
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Besides Chriolepis minutillus, the type species of 

the genus Chriolepis (and, therefore, type species of the 

nominate subgenus Chriolepis), no species have been formally 

referred to this subgenus. The sole literature reference 

alluding to this subgenus is by Ginsburg (1938:lll). In 

that paper, Ginsburg proposed the subgenus Eleotriculus to 

include his new species, ~. zebra, referred to by him as the 

"genotype" (i.e., type species) of his new subgenus. He 

briefly compared ~. zebra to C. minutillus (referring to 

the latter as being of the "typical subgenus") and briefly 

differentiated the two forms. Subsequent authors of new 

species allocated to Chriolepis have not formally allocated 

them to the subgenus Chriolepis. 

The brief diagnosis given below is principally 

based on five eastern Pacific species treated herein. Be

sides Chriolepis minutillus, the following species are ten

tatively referred to this subgenus: ~. sonnae, ~. lepidotus, 

~. walkeri, and ~. hoesei. It is expected that future stud

ies and newly discovered material will likely warrant pro

posal of new subgeneric groups among these four species. 



Known Atlantic species of Chriolepis are not allocated to 

either subgenus at this time. 

Diagno.3is 
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Color pattern (when present) on body of a few wide, 

irregular, often indistinct, dark bars or bands which are 

usually interrupted at lateral midline forming offset blocks 

of pigment most noticeable as dorsal "saddles;" or of a few 

irregular dark blotches most evident below lateral midline 

giving fish a mottled appearance; or of many thin, trans

verse, mostly interrupted light lines; or of wide, irregu

lar "wavy" dark bands with pigment concentrated at outer 

edges, often giving appearance of many thin dark lines; but 

color pattern on body not that of subgenus Eleotriculus. 

Head more or less rounded, not notably depressed (Fig. B-2). 

Snout not notably elongate. Body relatively deep dorsoven

trally, its depth at anal fin origin 12.9-22.0 percent of 

standard length (Fig. B-1). Fish appearing robust. Mouth 

relatively long, extending from approximately below mid-eye 

to below posterior edge of eye, its length 33.9-51.2 per

cent of head length (Fig. B-3). Tongue tip rounded, or 

truncate, or slightly indented. Two outermost modified 

basicaudal scales enlarged but usually not greatly more so 

than innermost two, usually more rounded in comparison to 

subgenus Eleotriculus. 



Chriolepis minutillus Gilbert 

Rubble Goby 

Figures 5-8 
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Chriolepis minutillus Gilbert, 1892:558 (original descrip

tion; single specimen; type locality: Albatross Sta. 

2825 [see below, holotype]). Jordan and Evermann, 

1898:2205 (repeat of description of type; minutillus 

meaning "very small;" Albatross Sta. 2825 correctly 

listed as in Gulf of California, but erroneously listed 

as in 79 fathoms [correct depth is seven fathoms accord

ing to Townsend, 1901:404]). Ginsburg, 1933:10 (cor

rections and additions to original description based 

on reexamination of type). Ginsburg, 1938:111 (brief 

discussion of certain morphological characters in rela

tion to C. zebra), Ginsburg, 1953:21-22 (brief mention 

of basicaudal squamation and dorsal ray variants in 

relation to ~. tagus). Hoese, 1971:213 (four specimens 

from two lots listed as being examined, but identifica

tio~ is in error as specimens pertain to C. sonnae). 

Findley, 1975:97-98 (brief discussion of certain morpho

logical characters in relation to ~. lepidotus, however, 

characters for extent of squamation and length of pelvic 

fin are in error and pertain to ~. sonnae). Gilmore, 

1979:126 (brief mention of examination of holotype in 

relation to two other species of Chriolepis and two 



species of Varicus). Thomson et al., 1979:212, Pl. 

30c (brief morphological description; sexual dimor

phism; known specimens; habitat; distribution). 

Material Examined 

Nineteen specimens, 13.2-25.6 mm SL, six males and 

thirteen females, including holotype. 
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Holotype. USNM 48261 (female?, 19.5) ("l-inch long" 

in original description), U.S. Fish Commission Steamer Alba

tross Sta. 2825 = Mexico, Golfo de California, Baja Cali

fornia Sur, San Lorenzo Channel (Canal), off S end of Isla 

Espiritu Santo, 24°22'15" N, 110°19'15" H; 7 fms (12.8 m) 

(see above "synonymy" following Jordan and Evermann, 1898), 

30 Apr. 1888. 

Other Material: All from Mexico, Golfo de Califor

nia (arranged south to nor~h): 

A. Baja California Sur 

1. Isla Espiritu Santo: 

a. Off S end of the island, in San Lorenzo 

Channel (Canal) = topotype: LACM 20059 

( forme r 1 y AHF 793) (1, 13. 2), 6 - 13 fms ( 10 . 8-

23.8 m), 14 Feb. 1940, R/V Velero III Sta. 

1111-40. 



b. Off Bahia Ba11ena: LACM 20058 (formerly 

AHF 710) (2, 16.4-19.6), 25 fms (45.7 m), 

8 Mar. 1937, R/V Ve1ero III Sta. 642-37. 

c. Bahia San Gabriel: LACM 20147 (1, 21.6), 

18 fms (32.9 m), 6 Mar. 1937, R/V Velero 

III Sta. 633-37. 

2. Isla San Diego ("Dieguito"), SSW end: CAS 

30966 (2, 20.8-25.6), 50-55 ft (15.2-16.8 

m), 17 June 1974, J. E. McCosker. 

3. Isla Santa Cruz, Wend, 25°16'30" N, 110°44' 

30" W: CAS 30965 (3, 18.8-21.2),45-75 ft 

(13.7-22.9 m), 15 June 1974, J. E. McCosker. 

4. Bahia Agua Verde, off San Marcial reef; 

LACM 20057 (formerly AHF 893) (1, 13.9), 

8 fms (14.6 m), 11 Mar. 1937, R/V Ve1ero 

III Sta. 662-37. 

B. Baja California Norte 
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1. Isla Angel de 1a Guarda, N end, Puerto Refugio: 

LACM 20060 (formerly AHF 892) (1, 21.8), 15 fmE 

(27.4 m), 20 Mar. 1937, R/V Ve1ero III Sta. 705-

37, LACM 20148 (4, 14.0-23.2), 21 fms (38.4 

m), 27 Jan. 1940, R/V Ve1ero III Sta. 1051-40. 

C. Sonora 

1. Isla San Pedro Martir: UA 76-34 (3, 20.7-24.5), 

45 ft (13.7 m), 16 June 1976, A. N. Kerstitch. 
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Diagnosis 

The type species of the genus and subgenus Chriolepis 

with characteristics of the latter as herein defined. Among 

Pacific congeners, ~. minutillus shows the least extent of 

squamation with body scales restricted to a small triangular 

patch on the posterior caudal peduncle (Fig. 4b), scales 

varying in number from about 2 or 3 to 14 usually weakly 

ctenoid scales (sometimes the anteriormost 1 or 2 scales 

cycloid and embedded). The row of four modified basicaudal 

scales (just posterior to the scale patch) with the two 

outermost scales often much elongated and attenuated in com

parison to the innermost two (sometimes only one or none of 

these developed) and bearing greatly elongated ctenii (spin

ules) in comparison to all other scales, about six long ctenii 

on outer edges of these outermost basicaudal scales. Inner

most basicaudal scales about same size as (or smaller than) 

scales on caudal peduncle. Scales caducous. Among Pacific 

congeners, ~. minutillus shows the largest mean head depth, 

16.1-20.3 [X, 18.1 ± 0.28] percent of standard length (Fig. 

B-2). Mouth very oblique; lower jaw slightly projecting; 

snout short. Number of elements in second dorsal fin 11 or 

12, the latter count being high in comparison to Pacific 

congeners (holotype of ~. tagus with 12, also rare speci

mens of C. walkeri) (Table A-I). Number of pectoral rays 

modally the lowest among Pacific congeners, 13-16 (usually 

15) (Table A-2). Pelvic fins long, their tips often 
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reaching anus (or slightly past) in large individuals. 

Color pattern (when evident) appearing to be of light mark

ings on a dark background (vice versa in Pacific congeners), 

especially in males, but preserved specimens often faded. 

Sexually dimorphic in several characters (see Description), 

especially in longer anterior dorsal spines of male (the 

longest, by far, among Pacific congeners; only one known, 

undescribed Atlantic species with these spines prolonged). 

A longitudinal fleshy "gular ridge" well developed in males 

and sometimes indistinctly developed in females. 

Description 

A small (largest known specimen, 25.6 mm SL), but 

robust species. Depth of body 14.9-19.7 (17.5 ± 0.34) per

cent of standard length (Fig. B-1). Head very plump and 

rounded, about as deep as wide, its depth 16.1-20.3 (18.1 

± 0.28) percent of standard length (Fig. B-2). Mouth very 

oblique. Mouth moderately long (36.4-44.7 [39.4 ± 0.6] per

cent of head length; Fig. B-3), its posterior corner reach

ing a point approximately below middle of eye (anterior 

edge of pupil to mid-pupil). Mouth longer in males than 

f2males (Fig. B-4). Eyes not notably elevated. Interor

bital narrow, its width less than eye length, but wider 

than in some other species of Chriolepis. Upper opercular 

membrane attachment at upper pectoral base but below its 

edge, and slightly below insertion of uppermost rays; lower 



opercular membrane attachment at lowermost pectoral base, 

considerably below insertion of lowermost ray (UA 76-34, 

rna 1 e) • 

Gill rakers short; 1-2+5-9=7-11 (usually 8-9) on 

outer face of first arch (Table A-9). Pseudobranchiae in 

three or four tufts (Table A-lO). Nostrils in low wide 

tubes, the anterior slightly longer than the posterior; 

posterior opening usually larger than anterior. Width 

between posterior nostrils greater in males (Fig. B-6). 
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A longitudinal fleshy "gular ridge" or "flap" between man

dibles well developed in males (Figs. 5 and 7; also see 

Pl. 30c in Thomson et al., 1979), sometimes indistinctly 

developed in females (Figs. 6 and 8). 

First two dorsal spines of male usually prolonged 

to filamentous, the first the longest, its length variable 

(due to age?, or, more likely, reproductive condition). 

The first dorsal spine of male reaching a space between 

second to last rays in second dorsal fin when depressed, 

and equal at least to head length (usually greater than 

head length). In one reproductively active male (UA 76-

34) (Figs. 5 and 7; and Pl. 30c in Thomson et al., 1979), 

held in captivity for approximately one month during which 

time it spawned with a female and subsequently guarded egg 

cluster (Pl. 30c in Thomson et al., 1979): First dorsal 

spine, when depressed, extends to level of base of fourth 
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Figure 5. Chriolepis minutillus, male coloration. 
Specimen (in aquarium) UA 76-34, 24.5 ITm SL, Isla San 

Pedro Martir. Males are generally darker than females 
(Fig. 6), especially when in spawning condition, such as 
this one. Photograph by A. Kerstitch. 
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Figure 6. Chriolepis minutillus, female colora
tion. --Specimen (in aquarium) UA 76-34, 29.7 mm SL, Isla 
San Pedro Martir. Females are generally lighter than males 
(Fig. 5). This specimen spawned a mass of eggs while in 
captivity. Photograph by A. Kerstitch. 
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Figure 7. Chriolepis minutillus, male sexual 
dimorphism. -- Same speclmen as in Figure 5. Note height 
of the anterior portion of the first dorsal fin, and the 
"gular ridge" below the mouth. (Compare to Figs. 6 and 8.) 
Photograph by A. Kerstitch. 
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Figure 8. Chriolepis minutillus, female sexual 
dimorphism. -- Same photograph (reversed) as Fig. 6. Note 
height of anterior portion of first dorsal fin, and 
absence of a ''gular ridge~.~ below the mouth. Compare to 
Figures 5 and 7. 
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ray of second dorsal fin, its length equal to head length; 

length of second dorsal spine equal to distance from ante

rior nostril to upper attachment of opercular membrane. 

Specimen CAS 30966, male: First dorsal spine filamentous, 

when depressed, extends to (or slightly beyond) level of 

base of last ray of second dorsal fin; second dorsal spine 

also filamentous, when depressed, extending to level of 

base of sixth ray of second dorsal fin. Third, fourth, 

and fifth dorsal spines, when depressed, extending to base 

of first ray (spine) of second dorsal fin. Sixth and sev

enth dorsal spines reaching bases of second and third rays, 

respectively, of second dorsal fin. Specimen VA 76-34, 

female: No dorsal spines prolonged; the first, when 

depressed, extending to level of base of seventh spine, 

the second spine about equal in length to the first, the 

third spine slightly shorter, the fourth through the sev

enth shorter yet, gradually decreasing in length. Holotype 

is probably a female. 

Dorsal fins closely approximated, usually almost 

touching. Base of membrane behind last spine of first 

dorsal fin sometimes connected to base of first element of 

second dorsal fin. Second dorsal fin with 11 or 12 rays 

(Table A-I). Anal fin with 9-11 (usually 10) rays (10 in 

holytype, not 11 as in original description) (Table A-I). 

Pectoral fin with 13-16 (usually 15) rays, and signifj.cantly 
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longer in females than in males (Fig. B-S). Origin of 

pelvic fin slightly behind insertion of lower pectoral 

base. Pelvic fins relatively long, their tips sometimes 

reaching anus when adpressed. Fourth pelvic ray the long

est. Caudal fin rounded to almost truncate. Segmented 

caudal rays 17 (very rarely 16), and branched rays IS 

(very rarely 14) (Table A-3). Upper procurrent caudal rays 

4-6 (usually S or 6), and lower rays 4-6 (usually S) (Table 

A-4). Squamation very reduced (see Diagnosis): Scales in 

only 2-S irregular, longitudinal rows on caudal peduncle 

(Table A-S); rest of body and head naked. 

Coloration in alcohol: Background color of body 

and dorsal surface of head light tan to dark brown, often 

speckled with small melanophores. Ventral surface of head 

and cheeks yellowish (especially noticeable in dark indi

viduals). Body appearing drab or usually transversed by 

several (variable in number), very thin, irregular, usu

ally interrupted light bands (vertical lines) which are 

often indistinct (especially posteriorly), and may be said 

to represent the narrow interspaces of a few indistinct 

wide body bands. No basicaudal band. Dorsal, pectoral, 

and caudal fins dusky, especially so in mature males (some

times appearing dark). Pelvic fins dusky to dark, darker 

in males. Anal fin dusky to dark, especially distally, a 

narrow dark band near edge of fin, entire fin appearing 

dark in some mature males. 



Coloration in life (captive, spawning male and 

female, UA 76-34, Figs. 5 and 6): Coloration basically 

as above, but background color of male almost purplish. 

A rosy tint to dorsal fins of female, and to the several 

irregularly shaped spots on cheek of male (also see Pl. 

30c in Thomson et al., 1979). Base of pectoral fin dark. 

Relationship 
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Among eastern Pacific congeners, ~. minutillus is 

perhaps closest to C. sonnae in that both exhibit sexual 

dimorphism and dichromatism, small adult size, and low 

pseudobrancial counts. [Before examination of the holo

type and recently collected material of ~. minutillus, 

Findley (1975:97-98) mistook specimens of ~. sonnae for 

that species in his comparisons with~. lepidotus.] 

However, ~. minutillus and ~. sonnae differ greatly in 

extent of squamation, the latter being extensively scaled. 

In this character, ~. minutillus (which was originally 

described as naked, see generic Diagnosis and its Discus

sion) most closely resembles the small western Atlantic 

~. fisheri, whose squamation is even more reduced (only 

the two outermost basicaudal scales present). 

Identification 

The very low number of scales, distinctive color 

pattern, and long anterior dorsal fin spines of the male 
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separate this species from all other eastern Pacific con

geners. The holotype is in only fair condition with sev

eral of the fins partially broken. The shape of the uro

genital papilla, and other characters, indicate that it is 

very probably a female. For squamation of the holotype, 

see Discussion of generic Diagnosis. 

Distribution 

Chriolepis minutillus is known only from a few 

specimens collected in the Gulf of California, mainly from 

its southwestern portion (Fig. 9). Collections range from 

the San Lorenzo Channel (Canal), between Isla Espiritu 

Santo and the mainland of Baja California Sur, northward 

to the northern end of Isla Angel de la Guarda. It has 

been collected once at Isla San Pedro Martir in the north

central Gulf. It appears to be a strongly "insular" species, 

living in moderately-deep to deep shelf waters (about 10.8-

45.7 m; see Material Examined) around islands and coastal 

headlands. 

Etymology 

From the La tin, minutus, meaning "very small, II 

according to Jordan and Evermann (1898:2205). 
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Figure 9. Geographical distribution of Chriolepis 
minutillus. -- Each symbol may represent more than one collec
tion (see Material Examined). See Figure 3 for place names. 



Chriolepis sonnae, new species 

Sonnie's Goby 

Figures 10-12 

Material Examined 
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Fourteen specimens, 13.9-18.8 mm SL, five males and 

nine females, including holotype and allotype. 

Holotype. SIO 65-295 (female, 15.4), Mexico, Golfo 

de California, Baja California Sur, Bahia Agua Verde, 

25°31' N, 111°04' W; 50-70 ft (15.2-21.3 m), 12 July 1965, 

R. H. Rosenblatt & pty. 

Allotype. SIO 65-343 (male, 15.9), Mexico, Golfo 

de California, Baja California Sur, Isla Santa Cruz, NE 

side, 25°18.3' N1 110°41.7' W; 90-105 ft (27.4-32.0 m), 

22 July 1965, R. H. Rosenblatt & pty. 

Paratypes. All from Mexico, Golfo de California, 

Baja California Sur (arranged south to north): 

1. Isla Espiritu Santo, Bahia San Gabriel: LACM 

24344 (1, 18.8), 18 fms (32.9 m), 6 March 1937, 

R/V Velero III Sta. 633-37. 

2. Isla San Jose, SW end, Bahia Amortajada, Isla 

Cayo (S end), 24°52.25' N, 110°37.0' W: SIO 65-

260 (4, 14.7-16.7), 45-70 ft (13.7-21.3 m), 

6 July 1965, R. H. Rosenblatt & pty. 

65 



66 

3. Canal de San Jos~, S cf Punta Nopolo, 24°39.75' N, 

110°46' W: SIO 65-270 (1, 15.4), 45-70 ft (13.7-

21.3 m), 8 July 1965, R. H. Rosenblatt & pty. 

4. Isla Santa Cruz, NE side, 25°18.3' N, 110°41.7' W: 

5. 

6. 

SIO 65-343 0, 13.9), collected with the allotype. 

Isla Santa Catalina, W side, 25°36.8' N, 110°48.2' 

SIO 65-337 0, 14.5), 55-65 ft 06.8-19.8 m) , 21 

July 1965, R. H. Rosenblatt & pty. 

Isla Carmen, E side of island, 25°57.75' N, 

111°05' W: SIO 65-301 (3, 14.5-15.1), 40-55 ft 

(12.2-16.8 m), 13 July 1965, R. H. Rosenblatt & 

pty. N end of island: UA 77-44 (1, 16.7), 50-70 

ft (15.2-21.3 m), 5 July 1977, M. R. Gilligan & 

A. N. Kerstitch. 

Diagnosis 

W: 

The smallest known species of Chriolepis, with char

acteristics of the subgenus Chriolepis as herein defined. 

Squamation extensive, body almost completely scaled (Fig. 

4a). Midlateral scales extending forward usually to below 

origin of first dorsal fin or slightly in advance of this 

point (to below mid-portion of fin, at least) and almost 

touching axil. Scales large, in about 24-29 irregular, 

longitudinal rows (Table A-7) and about 7 to 9 scales in 

transverse rOvJ (Table A-8). Pectoral and pelvic fins long, 

reaching past anus when adpressed; the latter sometimes 
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reaching origin of anal fin, and longer in males. Among 

Pacific congeners, C. sonnae shows the greatest mean body 

depth in relation to standard length (Fig. B-1). Number 

of rays in second dorsal fin modally the lowest (10) among 

Pacific members of the subgenus Chriolepis, and the only 

species in this subgenus usually showing the same ray counts 

in both dorsal and anal fins (Table A-I). Number of pro

current caudal rays modally the lowest (upper rays usually 

4, lower rays usually 4) among Pacific congeners (Table 

A-4). Sexually dimorphic in some features, including 

markedly dichromatic (see below). 

Description 

A small species (largest known specimen 18.8 mm 

SL), but very robust; depth of body 16.2-22.0 (18.6 ± 0.48) 

percent of standard length (Fig. B-1). Head plump and more 

or less rounded, its depth 15.8-18.6 (17.3 ± 0.23) percent 

of standard length (Fig. B-2). Mouth moderately oblique 

and moderately long (35.3-43.1 [38.8 ± 0.6] percent of head 

length) (Fig. B-3), its posterior corner reaching a point 

approximately below middle of eye (anterior edge of pupil 

to mid-pupil). Snout short, less than eye length; shorter 

in females. Eyes elevated. Interorbital narrow, its 

width about equal to pupil diameter. Opercular (gill 

opening) membrane attachments as in C. minutillus. 
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Gill rakers short, 1+7-8=8-9 on outer face of first 

arch (Table A-9). Pseudobranchiae in 3-4 (usually 4) tufts 

(Table A-IO). Anterior nostril in long narrow tube; poste

rior nostril tube considerably lower and wider. Width 

between posterior nostrils significantly greater in males 

(Fig. B-8). "Gular ridge" absent. 

No spines in first dorsal fin prolonged; the second 

or third spine the longest. Dorsal fins closely approxi

mated, separated by a distance more or less equal to one

half eye length or less. Second dorsal fin with 10-11 

(usually 10) rays (Table A-I). Anal fin with 9-10 (usu

ally 10) rays (9 in holotype, 10 in allotype) (Table A-I). 

Pectoral fin long, reaching to or past anus when adpressed, 

with 15-17 (usually 16) rays (Table A-2). Origin of pel

vic fin below origin of lower pectoral base. Pelvic fin 

long, reaching to or past anus (sometimes to origin of anal 

fin) when adpressed, significantly longer in males (Fig. 

B-7). Fourth pelvic ray the longest. Caudal fin rounded 

to almost truncate. Segmented caudal rays 17 (rarely 16), 

and branched rays 15 (rarely 14 or 16) (Table A-3). Pro

current caudal-ray counts very low, upper rays 3-5 (usu

ally 4) and lower rays 3-4 (usually 4) (Table A-4). 

Squamation extensive, body almost completely 

scaled (see Diagnosis and Fig. 4a). Scales often appearing 

"crowded" on caudal peduncle. Posterior scales larger and 

ctenoid, becoming progressively smaller, thinner, more 
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embedded, and with fewer and shorter ctenii, until cycloid 

anteriorly. Ctenii usually lost at about 12th to 15th 

scale row anterior to caudal base, but sometimes cycloid 

scales appearing in ctenoid scale rows. Scales present 

near dorsal midline directly below posterior dorsal spines; 

this area usually not becoming naked until below base of 

fourth dorsal spine; (SIO 65-343, allotype): Naked area 

here (about width of 1 scale) continuing forward to under 

second or third dorsal spine, then sloping abruptly down

ward to axil. From axil, scale line sloping downward and 

backward to near midline of belly and continuing poste

riorly (narrow naked strip around anus and urogenital 

papilla) to base of first element in anal fin. Head, nape, 

and chest naked. The row of four modified basicaudal 

scales with the two outermost scales somewhat larger than 

the two innermost scales. Ctenii (spinules) on basicaudal 

scales well developed and elongate, with ctenii on inner 

sides of outermost scales appearing larger in comparison 

to C. minutillus. 

Coloration in alcohol: Background color of head 

and body light brown to yellowish, with small specks. Sex

ual dichromatism in color pattern remarkable (Figs. 10, 11, 

and 12). Female: Body crossed by six or seven distinct 

more or less regular, dusky bands; width of each about 

equal to eye length. Edges of bands often sinuous, especi

ally posteriorly and along lateral midline. Pigment of 



Figure 10. Chriolepis sonnae, sexual dichromatism. -- Upper: 
female, paratype, SIO 65-337, 14.5 mm SL, Isla Santa Catalina, Baja 
California Sur. Note vertical lines on body, and on dorsal and caudal 
fins. Lower: male, allotype, SIO 65-343, 15.9 mm SL, Isla Santa Cruz, 
Baja California Sur. Note absence of vertical lines. Black bar= 10 
rnm. Photograph by L. Reynolds. 
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Figure 11. Chriolepis sonnae, female, holotype. 
-- SIO 65-295, 15.4 mm SL, Bahia Agua Verde, Baja California 
Sur. Black bar = 10 mm. Photograph by L. Reynolds. 

Figure 12. Chriolepis sonnae, male, allotype. -
SIO 65-343, 15.9 mm SL, Isla Santa Cruz, Baja California 
Sur. Black bar = 10 mm. Photograph by L. Reynolds. 
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bands concentrated at outer edges, producing appearance of 

many, very thin, dark bands (vertical lines) on body which 

extend onto dorsal fins. Edges of narrow band on caudal 

peduncle often joining near lateral midline to produce a 

sinuous "y- shaped" thin band (Figs. 10 and 11). Caudal fin 

with 7-9 distinct, very thin, dark bands (vertical lines), 

similar to edges of body bands, those nearest base of fin 

crescentic. Rear portion of dorsal surface of head trans

versed by two bands similar to those on body, the anterior 

one above opercula and narrower, the posterior and wider 

one across nape, bisected by pectoral fin bases. A thin 

dark vertical line at preopercular margin, continuing 

upward to dorsal surface of head where it is usually broken 

at dorsal midline. Three distinct narrow bands (lines) 

radiating from eye, one obliquely upward from posterior 

eye, one obliquely downward from posterior eye (crossing 

posterior cheek and preoperculum), and one ventrally from 

mid-eye (to posterior corner of mouth); the latter two per

haps representing the dark edges of a very faint, diverging, 

wide band below eye (which may be represented dorsally by a 

faint narrow band between the eyes; difficult to discern in 

preserved material). An extremely faint obI ique 1 ine on 

snout from anterior eye to upper jaw may be indicated. Pec

toral and pelvic fins clear. A thin longitudinal dark band 

usually present at edge of anal fin. Male: Coloration 

drab, lacking all bands and other color pattern as 



73 

described for female, except the thin dark band at edge of 

anal fin (Figs. 10 and 12). 

Relationship 

Among eastern Pacific congeners, ~. sonnae is per

haps closest to C. minutillus in which sexual dimorphism 

and dichromatism, small adult size, and low pseudobranchial 

counts are also evident. However, these species differ 

greatly in extent of squamation, with ~. sonnae similar to 

~. lepidotus in this regard. The female color pattern is 

similar to ~. zebra (of the subgenus Eleotriculus) which 

also possesses low dorsal fin-ray counts, but close rela

tionship is unlikely. In all, ~. sonnae is quite distinct 

from other species in the genus. 

Identification 

The combination of small adult size, extensive 

squamation, long pector~l and pelvic fins, deep body, rela

tively few rays in the second dorsal fin, and the distinc

tive color pattern of the female separate this species from 

all other congeners in the eastern Pacific. 

Distribution 

Chriolepis sonnae is known only from 14 specimens 

from the southwestern portion of the Gulf of California. 

from Isla Espiritu Santo north to Isla Carmen (Fig. 13). 

It appears to be another strongly "insular" species, having 
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Figure 13. Geographical distribution of Chriolepis 
sonnae. --Each symbol represents a single collection (see 
Material Examined). See Figure 3 for place names. 



been collected in moderately-deep to deep shelf waters 

(about 12.2-32.9 m) around islands and coastal headlands. 

It probably inhabits deeper waters as well. 

Etymology 
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I take pleasure in naming this species for my wife, 

Sonnie Hull Findley, whose help, encouragement, and patience 

during my ichthyological studies have been prodigious. 

Chriolepis lepidotus Findley 

Waif Goby 

Figures 14-17 

Chriolepis lepidotus Findley, 1975:94-98 (original descrip

tion; two specimens; type locality: Isla Malpelo, 

Colombia; relationships; comparison with other Pacific 

Chriolepis, some of which is in error [see "synonymy" of 

C. minutillus]). 

Material Examined 

The two known specimens, holotype and paratype, 

30.0 and 29.1 mm SL. 

Holotype. USNM 211456 (male, 30.0), Colombia, Isla 

Malpelo, E side; ca. 10 m (above coral zone), cobble bottom 

with some calcftreous sand and boulders, very sparse algal 

growth, 2-3 March 1972, J. B. Graham, Smithsonian-U.S. Navy 

expedition. 



Figure 14. Chriolepis lepidotus, holotype, lateral aspect. -- USN}1 211456, 
male, 30.0 mm SL, Isla Malpelo, Colombia. Anterior limit of squamation shown by 
dashed line. Host scales not shown. The row of basicaudal scales is a composite 
from holotype and paratype, as are the cephalic sensory papillae (compare to Fig. 
3). From Findley, ·1975, Fig. 1. Illustration by Jeanean Thomson. 



Figure 15. Chriolepis lepidotus, paratype, lateral aspect. -- USNM 
211457, male, 29.1 mm SL, Isla Malpelo, Colombia. 

-......! 
-......! 
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Figure 16. Chriolepis lepidotus, paratype, dorsal 
aspect. -- USNM 211457, male, 29.1 rnm SL, Isla Malpelo, 
Colombia. 

Figure 17. Chriolepis lepidotus, paratype, ventral 
aspect. -- USNM 211457, male, 29.1 mm SL, Isla Malpelo, 
Colombia. 
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Paratype. USNM 211457 (male, 29.1), collected with 

holotype. 

Diagnosis and Description 

This species has been diagnosed and described 

in detail by Findley (1975). Further comments are found 

in the Identification section under C. walkeri. 

Relationship 

Chriolepis lepidotus is closely related to ~. 

walkeri, and only distantly related to other eastern Pacific 

congeners. 

Identification 

See this section under C. walkeri, and characters 

noted in the key. 

Distribution 

Endemic to Isla Malpelo, far off the western coast 

of Colombia (Fig. 34, p. 139). At this writing, this spe

cies is still known from only two well-preserved adult 

specimens collected at a depth of 10 m. 

Etymology 

From the Greek lepidotos (scaly), in reference to 

the extensive squamation (see Fig. 4c). 



Chriolepis walkeri, new species 

Walker's Goby 

Figures 18-22 

Material Examined 

Eighty specimens, 10.4-38.4 mm standard length, 

including holotype. 

Holotype. LACM 32254 (male, 34.1), Costa Rica, 

Isla del Coco, just W of Bahia de Chatham, N of Punta 

Qu i r 0 s, 5 ° 3 3 ' 2 9" N, 8 7 ° 02 ' 48" W; 3 5 - 3 7 f t (1 0 . 7 - 11 . 3 m), 
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31 March 1972, W. A. Bussing & pty., R/V Searcher Sta. 509. 

Paratypes. All from Costa Rica, Isla del Coco: 

Collected with the holotype: LACM 32254 (37, including 

one cleared and stained, 10.7-38.4). 

1. Bahia de Chatham (collected by B. W. Walker, E. S. 

Hobson & pty.): UCLA W64-45 (6, 12.3-19.2), 5-75 

ft (1.5-22.9 m), 8 March 1964. UCLA W64-46 (2, 

14.7-32.7), 6-20 ft (1.8-6.1 m), 9 March 1964. 

2. SSE of Isla Pajara, 5°33'21" N, 87°03'15" W: 

LACM 32260 (5, 10.4-28.4), 0-40 ft (0-12.2 m), 

2 April 1972, W. A. Bussing & pty., R/V Searcher 

Sta. 517. 

3. Isla Iglesias (Cascara), Send, 5°33'07" N, 

87°03'57" W: LACM 32271 (l0, 10.9-34.9), 102 ft 



(31.1 m), 4 April 1972, W. A. Bussing & pty., R/V 

Searcher Sta. 531. 
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4. Bahia Wafer, between Punta Presidio and Isla 

Gissler, 5°32'55" N, 87°03'47" W: LACM 32283 (15, 

20.4-30.8), on and around sunken ship, 15-35 ft 

(4.6-10.7 m), 6 April 1972, W. A. Bussing & pty., 

R/V Searcher Sta. 543. 

5. Wend of Bahia Wafer, tip of Punta Gissler (Eaton 

Head), 5°32'45" N, 87°04'22" W: LACM 32275 (4, 

14.1-30.7), 80 ft (24.4 m), 5 April 1972, W. A. 

Bussing & pty., R/V Searcher Sta. 535. 

Diagnosis 

A species of Chriolepis with characteristics of the 

subgenus as herein defined. Among Pacific congeners, C. 

walkeri shows the highest number of total gill rakers (12 

or 13, rarely 11 or 14) on the outer face of the first arch 

Table A-9). Caudal fin rounded and short, its length 21.3-

25.7 (X, 23.9 ± 0.2) percent of standard length. Squama

tion fairly extensive, body about two-thirds scaled (Fig. 

4e); midlateral scales (variably) extending forward usually 

to below bases of fourth or fifth dorsal spines, often only 

to below base of sixth spine (or slightly posteriad), and 

rarely as far forward as below bases of second or third 

spines; never as far forward as below origin of first dor

sal fin, and rarely approaching axil. A naked area below 
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posterior dorsal spines. Posterior scales moderately to 

weakly ctenoid; anterior scales cycloid; ctenii absent from 

scales about 15th to 17th scale row in advance of caudal 

base. Fifth pelvic ray long, sometimes longer than the 

fourth in large individuals. Origin of pelvic fin below 

to slightly in advance of pectoral base. White spots some

times present on head of adults. Black spots (if present) 

on dorsal surface of head of adult, usually few, faint and 

diffuse. Black spots on ventral surface of head and rear 

margin of preoperculum of adult rarely present. No paired 

black spots along lateral midline of adult; may be present 

in young. Species quite similar to C. lepidotus (see 

Identification). 

Description 

A robust and large species (largest specimen 38.4 

rom SL). Depth of body 12.9-17.7 (16.0 ± 0.18) percent of 

standard length (Fig. B-1). Head plump and rounded, with 

wide cheeks, its depth 12.9-17.1 (15.4 ± 0.14) percent of 

standard length (Fig. B-2). Mouth moderately oblique and 

moderately long, its length 33.9-43.0 (39.3 ± 0.3) percent 

of head length (Fig. B-3), its posterior corner usually 

reaching a point below mid-pupil to slightly past posterior 

edge of pupil, rarely to below posterior edge of eye. Eyes 

somewhat (but not notably) elevated. Interorbital narrow, 

less than pupil diameter. Upper opercular membrane 
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attachment at upper pectoral base, lower membrane attach

ment sligthly below lower pectoral base (in large, 38.4 mm 

SL, male, LACM 32254). 

One to three enlarged canines usually present in a 

cluster at sides of lower jaws. Gill rakers short; rela

tively numerous, 1-3 (usually L) +9-12 (usually 10 or 11) 

=11-14 (usually 12-13) on outer face of first arch (Table 

A-9). Pseudobranchiae in 4-5 tufts (Table A-lO). Nostrils 

in relatively long narrow tubes (especially so in larger 

specimens), height of anterior nostril about equal to pupil 

dianleter, height of posterior nostril about two-thirds to 

three-fourths that of anterior nostril; posterior nostril 

opening larger, about twice that of anterior nostril. 

"Gular ridge" absent. Tongue tip slightly indented, rounded 

or truncate (perhaps more indented in females), usually with 

prominent longitudinal mid-ventral ridge. 

First two dorsal spines of large males may be 

slightly prolonged, but not notably longer than other 

spines; length of spines usually subequal. Dorsal fins 

closely approximated, separated by distance less than eye 

length, frequently almost touching; base of membrane behind 

last spine of first dorsal fin sometimes connected to 

extreme base of first element of first dorsal fin in large 

individuals. Second dorsal fin with 11 (rarely 12) rays 

(Table A-I). Anal fin with 10 rays (Table A-I). Pectoral 



fin with 17-22 (usually 19 or 20, infrequently 21, and 

rarely 17 or 22) rays (Table A-2). Origin of pelvic fin 

below, to slightly in advance of base of pectoral. When 

adpressed, tips of pelvic fins not reaching anus, except 
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in some very young individuals. Fourth pelvic ray usually 

the longest; but fifth ray relatively long, sometimes longer 

than the fourth in large individuals. Caudal fin rounded 

and short (see Diagnosis). Segmented caudal rays 17 

(rarely 16 or 18), and branched rays 14 or 15 (rarely 16) 

(Table A-3). Upper procurrent caudal rays 5-7 (usually 6), 

and lower rays 5-7 (usually 6) (Table A-4). 

Squamation fairly extensive, body about two-thirds 

scaled (see Diagnosis and Fig. 4e). Longitudinal scale 

rows variable in number, in about 24-35 irregular rows 

(Table A-7). Transverse scale row with about 9-13 scales 

(Table A-8). Row of four large modified basicaudal scales 

with well-developed ctenii, ctenii of innermost two scales 

shorter. Posterior scales fairly large and ctenoid, becom

ing progressively smaller, thinner, more embedded, and with 

fewer and shorter ctenii, until cycloid anteriorly (see 

Diagnosis). Scales absent from area below and adjacent to 

posterior dorsal spines. A narrow naked strip, about one

half to one scale width, from about below base of sixth or 

seventh element of second dorsal fin forward about to space 

between the two dorsal fins; (LACM 32254, male, 37.9 mm SL): 

Anteriormost scale line below this point sloping abruptly 
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downward and forward to a point below the space between the 

fifth and sixth dorsal spines, then abruptly sloping down

ward and backward in a concave arc to above urogenital 

papilla; below this point, a narrow naked strip (1 to 3 

scalewidths) continues backward above anal-ray bases to base 

of third element in anal fin (scales posterior to this 

point). Head, nape, chest, and belly naked, more or less 

as in Figure 4e. 

Coloration in alcohol: Background color of head 

and body tan to yellowish. Color pattern variable (Figs. 

21 and 22). Body usually transversed by 5 or 6 (usually 5) 

often indistinct, irregular, wide dark bands, most distinct 

as dorsal saddles (Fig. 19). Bands often diffuse and tend

ing to fade, especially below lateral midline (Figs. 18, 20, 

21, and 22). When distinct, shape of bands usually very 

irregular, frequently offset, and usually partially or com

pletely splitting above or (especially) below lateral mid

line to form "y-shaped" bands with light interspaces 

(appearing as white blotches or spots), these bands fre

quently fusing with adjacent bands in a "chain-like" pa.t

tern (Figs. 18,21, and 22). Band edges sometimes marked 

by two adjacent dark spots at dorsal fin bases in young and 

adults, and at lateral midline in young. Large adults 

often dark overall. Base of caudal usually with a distinct 

narrow dark band (Figs. 21 and 22). Rear portion of dorsal 

surface of head sometimes traversed by two narrow, diffuse, 



Figure 18. Chriolepis walkeri, holotype, lateral aspect. -
LACM 32254, male, 34.1 mm SL, Isla del Coco, Costa Rica. 



Figure 19. Chriolepis walkeri, holotype, dorsal 
aspect. -- LACM 32254, male, 34.1 mm SL, Isla del Coco, 
Costa Rica. 

Figure 20. Chriolepis walkeri, holotype, ventral 
aspect. -- LACM 32254, male, 34.1 mm SL, Isla del Coco, 
Costa Rica. 
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Figure 21. Chriolepis walkeri, five paratypes, 
color pattern variation. -- All from same collection as 
holotype (Fig. 18). Uppermost specimen= 38.4 mm SL. 
Lowermost specimen= 30.2 mm SL. 
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Figure 22. Chriolepis walkeri, six paratypes, 
color pattern variation. -- All from same collection as 
holotype (Fig. 18). Uppermost specimen= 23.4 mm SL. 
Lowermost specimen= 11.0 mm SL. 
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usually indistinct bands, the anterior one over anterior 

portions of opercula, the posterior one across nape (Fig. 

19); these bands sometimes indicated by one or two elongate 

dark spots at predorsal midline. Usually a narrow dark bar 

from below mid-eye to posterior corner of mouth; and a 

fainter, narrower, shorter, oblique bar from below anterior 

eye to upper jaw, this sometimes continuing across jaws to 

area of chin where it joins its counterpart from the other 

side. Small dark spots rarely present on head of adult, 

usually absent (Figs. 19 and 20); sometimes present on head 

of juvenile (Fig. 22, bottom). Sides of body, belly, ven

tral surface of head, opercula, and (especially) cheeks of 

adult sometimes with irregularly spaced, distinct white 

spots. Pectoral fins usually clear or dusky (large individ

uals). Pelvic fins dark, with light tips (Figs. 18 and 20). 

Anal fin dusky to dark, with a thin, longitudinal black 

band distally (Fig. 18), edged with white. Caudal fin clear 

to dusky. Dorsal fins crossed by several oblique thin dark 

bands (lines), most prominent as spots on fin rays (Fig. 

18). Females often with a black ring around anus and uro

genital papilla. 

Relationship 

Chriolepis walkeri is closely related to f. lepidotus 

of Isla Malpelo, Colombia, and only distantly related to 

other eastern Pacific congeners. 
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Identification 

Apart from geographic locality, f. walkeri may be 

distinguished from C. ~idotus by extent of squamation 

(see Diagnosis) which is more extensive in the latter spe

cies (Fig. 4c, -e): Midlateral scales extend forward to 

near the axil and below the origin of the first dorsal fin 

in C. lepidotus, which also shows scales adjacent to the 

bases of the posterior dorsal spines. Although posterior 

body scales are relatively more strongly ctenoid in f. 
lepidotus, ctenii are absent at about the 12th scale row in 

advance of the caudal base (vs. 15th to 17th scale row in 

C. walkeri). The fifth pelvic ray is relatively longer in 

C. walkeri, sometimes longer than the fourth ray (never 

longer in f. lepidotus). Gill rakers on the outer face of 

the first arch are almost always (1 exception out of 31 

specimens counted) more numerous in C. walkeri (usually 

12-14 vs. 11 in C. lepidotus). The caudal fin is relatively 

shorter in C. walkeri. Pelvic fins are relatively longer, 

and their origin not as far forward in C. walkeri (Figs. 

14 and 18). Color patterns are generally similar in the 

two species, but overall lighter and more distinctly and 

regularly banded in f. lepidotus. The characteristic dis

tinct black spots on the sides and ventral surface of the 

head, and along the lateral midline of f. lepidotus (known 

from two adult specimens) (Figs. 14, 15, and 17) are absent 

from adults of C. walkeri (Figs. 18 and 20) (several adults 
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examined), but occasionally present in young (Fig. 22, bot

tom). White spots often occurring in~. walkeri are absent 

from~. lepidotus. Chriolepis walkeri may be distinguished 

from other Pacific congeners by the characters noted in 

the key. 

Distribution 

Chriolepis walkeri is endemic to Isla del Coco, far 

off the southwestern coast of Costa Rica (Fig. 34, p.139). 

Specimens have been taken in shallow to deep waters (about 

1.5-31.1 m) at this island. 

Etymology 

Named in honor of my former professor, Dr. Boyd W. 

Walker, Professor Emeritus of the University of California 

at Los Angeleu, in recognition of his ichthyological con

tributions, for being the first to collect the species, and 

for introducing me to the complexities of gobioid systemat

ics. 

Chriolepis hoesei, new species 

Hoese's Goby 

Figures 23-26 

Material Examined 

Thirty-one specimens, 22.1-38.5 mm SL, 18 males and 

13 females, including holotype. 



Holotype. SIO 65-321 (male, 38.5), M&xico, Golfo 

de California, Baja California Sur, Isla Carmen, N end, 

26°04.6' N, 111°05.1' W; 40-75 ft (12.2-22.9 m), 17 July 

1965, R. H. Rosenblatt & pty. 

Paratypes. All collected from Mexico, Golfo de 

California, by R. H. Rosenblatt & pty. : 

1. Baja California Sur (arranged south to north): 

a. Isla San Jose, SW end, BahIa Amortajada, Isla 

Cayo (S end), 24°52.25' N, 110°37.0' W: SIO 

65-260 (1, 26.8), 45-70 ft (13.7-21.3 m), 6 

July 1965. 
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b. Canal de San Jose, S of Punta Nopo10, 24°59.75' 

N, 110°46' W: SIO 65-270 (6) 30.4-33.9), 45-

70 ft (13.7-21.3 m), 8 July 1965 (also, see 

Other Material). 

c. Isla Santa Catalina, W side, 25°36.8' N, 

110°48.2' W: SIO 65-337 (1, 31.0), 55-65 ft 

(16.8-19.8 m), 21 July 1965. 

d. Bahia Agua Verde, 25°31' N, 111°04' W: SIO 

65-290 (3, 22.1-26.1), 45-85 ft (13.7-25.9 m), 

11 July 1965. 

e. Isla Carmen: E side of island; 25°59.2' N, 

111°05' W: SIO 65-299 (2, 24.4-25.6), 50-75 

ft (15.2-22.9 m), 13 July 1965. N end of island, 



collected with holotype: SIO 65-321 (6, 23.1-

36.0). 

f. N of Punta Mangles, 26°19.2' N, 111°24.0' W: 

SIO 65-335 (3, 26.6-30.0), 60-65 ft (18.3-

19.8 m), 20 July 1965. 

2. Baja California Norte: 
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a. Isla Angel de la Guarda, N end: W of N end 

(Puerto Refugio) of island, 29°31' N, 113°37' 

W: CAS-SU 47847 (3, 30.4-36.1), 14-20 fms 

(25.6-36.6 m), 8 May 1952, J. E. Bohlke & pty. 

Approx. 1-2 mi (1.9-3.7 km) S of W entrance of 

Puerto Refugio: UCLA W53-69 (3, 28.8-36.6), 

30 fms (54.9 m), 20 April 1953, B. W. Walker & 

pty. Off entrance of Puerto Refugio, SE of 

"Sail Rock": UCLA W53-73 (1, 34.4), 150 ft 

(45.7 m), 21 April 1953, B. W. Walker & pty. 

3. Sonora: 

a. Isla San Pedro Nolasco, W side: UA 71-42 (1, 

27.9), 65 ft (19.8 m), 4 July 1971, L. T. 

Findley & pty. 

Other Material. Mexico, Golfo de California, Baja 

California Sur, Canal de San Jose, S of Punta Nopolo, 

24°59.75'N, 110°46' W: S10 65-270 (1, 27.6), cleared and 

stained by D. Hoese (SIO), collected with paratypes listed 

above, not examined in detail. 
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Diagnosis 

A species of Chriolepis with characteristics of the 

subgenus Chriolepis as herein defined. Among Pacific con

geners f. hoesei shows the largest mean mouth length (Fig. 

B-3); posterior corner of mouth usually reaching to below 

rear margin of eye. Body approximately one-half scaled 

(Fig. 4g); midlateral scales extending forward usually to 

below the space between the dorsal fins. Ctenoid scales 

relatively more numerous than in Pacific congeners, with 

very few (if any) of the anteriormost scales cycloid. How

ever, ctenii in general not as greatly developed as in most 

Pacific congeners, appearing very short and "worn" in com

parison (even on the relatively small basicaudal scales). 

Number of pseudobranchiae modally the highest among Pacific 

congeners (unknown in f. tagus), usually 5 (less often 4) 

(Table A-lO). Fourth pelvic ray the longest. Body colora

tion usually appearing mottled or blotched, usually with 

6-7 indistinct, irregular, oblique, interrupted dark bars 

most evident as somewhat circular blotches with light cen

ters below lateral midline (Figs. 23 and 24). Membranes 

between caudal rays dark, darkest on lower one-third of 

fin. 

Description 

A robust species; depth of body 14.8-17.5 (16.1 ± 

0.13) percent of standard length (Fig. B-1). Head plump 
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Figure 23. Chriolepis hoesei, holotype. -- SIO 65-
321, male, 38 .5 mm SL, Isla Carmen, Baja California Sur. 
Photograph by L. Reynolds. 



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

Figure 24. Chriolepis hoesei, paratype. -- UA 71-42, male, 27.9 
mm SL, Isla San Pedro Nolasco, Sonora. Black mark below the anterior edge 
of eye is an artifact of photography. 
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and rounded, its depth 13.9-16.5 (15.3 ± 0.12) percent of 

standard length (Fig. B-2). Mouth moderately oblique. 

Mouth long (41.8-51.2 [46.1 ± 0.5] percent of head length) 

(Fig. B-3), its posterior angle reaching a point varying 

from below posterior one-third of eye (posterior edge of 

pupil) to slightly past (to one-third pupil diameter) rear 

margin of eye. Length of mouth varying with age and sex, 

slightly longer in males (44.6-51.2 [47.3 ± 0.45] percent 

of head length) than in females (41.8-50.6 [44.9 ± 0.75] 

percent of head length) (Fig. B-9). Eyes elevated. Inter

orbital very narrow, about one-third to one-fifth (holo

type) or less of eye length and not exceeding height of 

posterior nostril tube. Upper opercular membrane attach

ment at upper edge of pectoral base in advance of insertion 

of uppermost fin rays; lower opercular Qembrane attachment 

at or (usually) slightly below and anterior to lower pec

toral base, below and in advance (about one-half to two

thirds eye length) of insertion of lowermost ray. 

Gill rakers short; 1-2+6-9=7-11 (usually 1+8-9=9-10) 

on outer face of first arch (Table A-9). Pseudobranchiae 

in 4 or 5 tufts (Table A-lO). Nostrils in long narrow 

tubes, the anterior longer than the posterior. 

No spines in first dorsal fin prolonged, the first 

and second slightly shorter than others. Dorsal fins 

closely approximated, separated by distance less than eye 

length. Base of membrane behind last element of first 
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dorsal fin sometimes connected to base of first element of 

second dorsal fin in older individuals. Second dorsal fin 

with 11 (very rarely 10) rays (Table A-I). Anal fin with 

10 rays (Table A-I). Pectoral fin with 17-18 (rarely 19) 

rays (Table A-2). Origin of pelvic fin below pectoral 

base. Tips of pelvic fins not reaching anus when adpressed. 

Fourth pelvic ray the longest. Caudal fin long (24.3-31.7 

[X, 29.0 ± 0.5] percent of standard length) and somewhat 

tapering, its tip narrowly rounded. Segmented caudal rays 

17 (very rarely 16), and branched rays 15 (occasionally 16, 

very rarely 14 or 17) (Table A-3). Upper procurrent caudal 

rays 5 or 6, and lower rays 5 or 6 (Table A-4). 

Squamation fairly extensive, body approximately 

one-half scaled (Fig. 4g). Midlateral scales extending 

forward usually to a point below the space between the dor

sal fins, but varying from a point slightly in advance of 

base of first element of second dorsal fin to (rarely) 

slightly in advance of base of last element of first dorsal 

fin; in about 17-25 often irregular, longitudinal rows 

(Table A-6); scales decreasing in size anteriorly; anterior

most scale(s) small and embedded. Transverse scale row 

with about 9-14 scales (Table A-8). Majority of scales 

ctenoid, with very few (if any) of anteriormost (embedded) 

scales cycloid; usually at least one minute cteni on ante

riormost scale(s). Several ctenii on posterior scales. 

However, ctenii relatively short on all scales, appearing 
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"worn" in general. Basicaudal scales not notably enlarged 

in comparison to Pacific congeners, in a row of 4-5 scales 

which are not much larger than scales in preceding row on 

caudal peduncle; their ctenii not notably enlarged or 

elongated. Head, nape, chest and anterior portion of body 

naked, more or less as in Figure 4g. 

Coloration in alcohol: Background color of head 

and body light to dark brown. Body appearing drab or (usu

ally) mottled or blotched due to 6 or 7 diffuse, irregular, 

oblique dark bands being interrupted at lateral midline, 

forming indistinct mottling above, and usually distinct, 

somewhat circular blotches with light centers (incomplete 

"annuli") below lateral midline (Figs. 23, 24, 25, and 26). 

Base of caudal often with indistinct, narrow dark band. Rear 

portion of dorsal surface of head usually transversed by 

2 diffuse dark bars, the anterior one above the opercula 

and narrower, the posterior, wider one across nape, bisected 

by pectoral fins. Head often appearing speckled. Usually 

an elongate dark spot on preopercular margin, and a spot at 

dorsal attachment of gill membrane. Sometimes a spot at 

dorsal outer base of pectoral fin. Pectoral fin dusky. 

Pelvic fin usually with diffuse dark spot proximally. Anal 

fin with wide dark longitudinal band, bordered by light 

distally. Dorsal fins with 2-5 thin oblique longitudinal 

bands (lines). Membranes between caudal rays dark, darkest 

on lower one-third of fin. 
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Figure 25. Chriolepis hoesei, two paratypes, color 
pattern variation. -- SIO 65-321, both are males. Upper = 
36.0 mm SL. Lower = 35.6 mm SL. Same collection as halo
type (Fig. 23). 



Figure 26. Chriolepis hoesei, three paratypes, 
color pattern variation. -- SIO 65-335, all three are 
females, Punta Mangles, Baja California Sur. Upper = 
26.6 mm SL. Middle = 28.9 mm SL. Lower = 23.0 mm SL. 
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Coloration of freshly collected specimen (Fig. 24) 

(held overnight in 10% formalin) where differing from above: 

Background color of head and body light tan. Interrupted 

body bands (i.e., dorsal bars and ventral blotches) light 

brown with light centers. Bars traversing head light brown. 

Lower portion of head orangish-red, especially on snout and 

below eye, and with several spots of the same color. Spots 

larger and more regularly spaced on posterior part of upper 

jaw, chin, and lower jaw. Spots smaller and more irregu

larly spaced on lower portion of cheek, preoperculum, and 

base of pectoral fin. Other, less evident, orangish-red 

spots along lateral midside of body. Pectoral fin sligthly 

dusky, its lower base edged with orange. Pelvic fin black 

proximally, with black pigment extending further distally 

on inner rays; rest of fin white. Anal fin widely black 

basally, bordered with white. Dorsal fins translucent, 

with 2 (first dorsal fin) to 3 (second dorsal fin) thin 

oblique longitudinal orange bands (lines), most noticeable 

as prominent orange spots on fin rays. Caudal fin with 

longitudinal black lines on membranes between white rays; 

basally with semicircular area of orangish-yellow, distally 

with tip of fin yellowish. 

Relationship 

In the eastern Pacific Chriolepis hoesei is perhaps 

closer to C. walkeri and C. lepidotus, but its distinctive 



characteristics set it relatively apart from any known 

species. 

Identification 
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The distinctive color pattern, extent and type of 

squamation, and the long mouth serve to separate f. hoesei 

from other known Pacific congeners. Specimens in preserva

tives for several years may be faded, their color patterns 

not discernible. 

Distribution 

Chriolepis hoesei is known only from the Gulf of 

California, from Isla San Jose north to Isla Angel de la 

Guarda on the western side of the Gulf, and from a single 

locality (Isla San Pedro Nolasco) on the eastern side (Fig. 

27). It tends to be an "insular" species, occurring at 

islands or coastal headlands, and living in moderately-deep 

to deep shelf waters. Specimens have been collected from 

depths ranging from about 12.2 to 54.9 m (see Material 

Examined) . 

Etymology 

I take pleasure in naming this species in honor of 

Dr. Douglass F. Hoese, now at the Australian Museum, Syd

ney, for being the first to recognize the species as new, 

and for his contributions to gobioid systematics. 
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Figure 27. Geographic distribution of Chriolepis 
hoesei. -- Each symbol may represent more than one collection 
(see Material Examined). See Figure 3 for place names. 
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Subgenus E1eotriculus 

Eleotriculus Ginsburg, 1938:111 (type species Chriolepis 

zebra Ginsburg, 1938:109-111, by monotypy and original 

designation) . 

The subgenus Eleotriculus was erected by Ginsburg 

(1938:111) to solely include his new species Chriolepis 

zebra Ginsburg (1938:109-111), the chronologically second

named species allocated to the genus Chriolepis. Ginsburg's 

brief proposal of his new subgenus Eleotriculus followed 

his description and brief discussion of "distinctive char

acters and relationship" of his new species, f. zebra, 

which was des igna ted by him as "genotype" (1. e ., type spe

cies) of Eleotriculus. His "diagnosis" of Eleotriculus 

follows: "A definition of the subgenus is included in the 

description of the genotype. How it differs from the typi

cal subgenus [nominate subgenus Chriolepis Gilbert, 1892, 

type species, f. minutillus Gilbert, 1892] is discussed 

above in comparing the two genotypes." From a reading of 

the "above," it is obvious that Ginsburg mainly based 

Eleotriculus on the "widely divergent" color pattern and 

extent and type of squamation of C. zebra as compared to 

C. minutillus (of the nominate subgenus Chriolepis). He 

also briefly compared both species in extent of squamation, 

nature of cephalic sensory ("mucous") pores, and interor

bital widths to Gymneleotris seminudus (Gunther, 1864). 
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He also stated that C. minutillus and C. zebra are diver

gent "to an extent to be placed in distinct subgenera at 

least" [italics mine), then established his new subgenus 

Eleotriculus for C. zebra. 

Indeed, C. zebra differs significantly from ~ 

minutillus (and related species); to a degree that one day 

may warrant elevation of Eleotriculus to generic rank when 

relationships among the various species of Chriolepis and 

closely related genera are better understood. For the 

present, its subgeneric status is maintained. 

Subsequent to Ginsburg's description of C. zebra 

and its allocation to Eleotriculus, no authors (including 

Ginsburg!) of new species allocated to the genus Chriolepis 

have allocated said species to Eleotriculus. 

The brief diagnosis given below is primarily based 

on two eastern Pacific species referred to Eleotriculus: 

C. zebra and f. depressus; and, secondarily, on the holo

type (and only known specimen, in poor condition) of ~. 

tagus, which is tentatively referred to this subgenus. No 

known Atlantic species of the genus Chriolepis fit into the 

diagnosis of Eleotriculus. 

In having a depressed head, thin elongated body, 

lanceolate caudal fin, and cross-banded color pattern, 

Eleotriculus remarkably resembles a pair of Indo-Pacific 

species of the unrelated genus Callogobius (see McKinney 

and Lachner; 1978). 
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Diagnosis 

Body distinctly and markedly banded with regular 

narrow dark bands on straw-colored to whitish background. 

All bands narrower than eye length, except band below ante

rior portion of first dorsal fin which usually is about 

equal to eye length. Pigment of body bands tending to con

centrate at outer edges of each band, in its extreme condi

tion producing a light midportion between dark edges. Body 

bands often appearing "pinched" at lateral midline, and 

wider dorsally. A distinct crescentic band at base of 

caudal fin, varying from narrow to wide. Narrow dark bands 

or bars on head, 2 or 3 of them radiating below eye. Head 

distinctly depressed or flattened (Fig. B-2). Snout some

what elongate. Body narrow dorsoventrally, its depth at 

anal fin origin 10.1-14.0 percent of standard length (Fig. 

B-1). Fish appearing thin and elongate. Mouth relatively 

short, reaching to below mid-eye at most, its length 29.7-

38.0 percent of head length (Fig. B-3). Caudal fin lanceo

late or almost so, its tip pointed (middle caudal rays the 

longest). Tongue tip moderately to deeply indented. Two 

outermost modified basicaudal scales enlarged, much larger 

than innermost two, and perhaps relatively more elongate 

and attenuate in comparison to subgenus Chriolepis. 



Chriolepis zebra Ginsburg 

Gecko Goby 

Figures 2, 28-30 
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Chriolepis zebra Ginsburg, 1938:109-111- (original descrip

tion; single specimen; type locality: San Gabriel Bay, 

Espiritu Santo Island, Gulf of California; placed in 

new subgenus Eleotriculus established for this species). 

Ginsburg, 1953:22 (brief discussion of certain morpho

logical characters in relation to C. benthonis [Atlan

tic]). Hoese, 1971:213 (12 specimens from two lots 

listed as being examined). Miller, 1972:404, Fig. 19 

(illustration of lateral-line sensory papillae of head). 

Findley, 1975:97-98 (brief discussion of certain morpho

logical characters in relation to ~. lepidotus). 

Thomson et al., 1979:211-212 (illustration; brief mor

phological description; distribution; habitat). 

Material Examined 

A total of 935 specimens, 7.5-40.0 mm SL, including 

holotype, was examined. 

Holotype. LACM 20087 (formerly AHF 875) (male, 

20.7 mm SL; 27 mm TL in original description, now 24.5 mm 

TL), Mexico, Golfo de California, Baja California Sur, Isla 

Espiritu Santo, Bahia San Gabriel; shore, 7 March 1937, R/V 

Velero III Sta. 638-37, C. Wade. 
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Other Material. All from M~xico, Golfo de Ca1ifor-

1. Baja California Sur (arranged south to north): 

a. Cabo San Lucas: SID 61-225 (1, 25.3), 0-20 ft 

(0-6.1 m), 12 June 1961, R. H. Rosenblatt & pty. 

SID 61-227 (7, 22.1-28.8), 0-75 ft (0-22.9 m), 

13 June 1961, R. H. Rosenblatt & pty. UA 71-79 

(1, 26.0), 180-220 ft (54.9-67.1 m), 31 July 

1971, A. N. Kerstitch & pty. UA 72-100 (1, 

10.7), 55-75 ft (16.8-22.9 m), 8 Aug. 1972, 

L. T. Findley & pty. UA 73-94 (1), 65-75 ft 

(19.8-22.9 m), 1 Aug. 1973, D. G. Lindquist. 

UA 74-48 (3), 25-45 ft (7.6-13.7 m), 15 Aug. 

1974, D. G. Lindquist. 

b. Off Rancho E1 Tu1e, 220j7.4'N, 109°47.7' W: 

SID 65-185 (1, 26.8), ca. 50 ft (ca. 15.2 m), 

19 June 1965, B. J. Zahuranec & pty. 

c. Bahia San Jose del Cabo, 23°00.75' N, 109°42.25 1 

W: SID 61-237 (3, 28.9-35.0), 0-30 ft (0-9.1 m), 

15 June 1961, R. H. Rosenblatt & pty. 

d. Punta Los Frai1es, 23°24' N, 109°24.5' W: SID 

61-242 (2, 21.0-21.1), 0-65 ft (0-19.8 m), 17 

June 1961, R. H. Rosenblatt & pty. SID 61-2L~9 

(1, 10.2), 0-60 ft (0-18.3 m), 19 June 1961, 

SID pty. UA 74-46 (4), 40-45 ft (12.2-13.7 m), 

2 Aug. 1974, D. G. Lindquist. 



e. Cabo Pu1mo, "San Juan Reef": UA 72-75 (1), 

3-7 ft (0.9-2.1 m), 31 July 1972, D. A. 

Thomson, L. T. Findley & pty. 
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f. Ca. 1.5 mi (2.8 km) S of Punta Arena: LACM 

31774-12 (1) and 31774-13 (3), 10-15 ft (3.0-

4.6 m), 2 Feb. 1971, C. C. Swift & pty., R/V 

Searcher Sta. 44. 

g. Punta Pescadero, 23°47.5' N, 109°41.25' W: SID 

61-252 (4, 18.9-23.9), 0-30 ft (0-9.1 m), 20 

June 1961, SID pty. 

h. Bahia de los Muertos, 23°59.5' N, 109°48.8' W: 

SID 61-253 (5, 9-24), 0-30 ft (0-9.1 m), 20 

June 1961, SID 'pty. 

i. Isla Cerra1vo (Cera1bo): S end: ca. 2.5 mi 

(4.6 km) ESE of Piedras Gordas: LACM 31776-3 

(5), 30-45 ft (9.1-13.7 m), 7 Feb. 1971, C. C. 

Swift & pty., R/V Searcher Sta. 46. Ca. 1 mi 

(1.9 km) N of Piedras Gordas: LACM 31775-5 (2), 

10-15 ft (3.0-4.6 m), 3 Feb. 1971, C. C. Swift 

& pty., R/V Searcher Sta. 45. SID 61-256 (1, 

19), 3-12 ft (0.9-3.7 m), 21 June 1961, SID 

pty. 

j. Bahia de La Paz: Isla Lobos: SID 65-351 (2, 

26-27), 50-70 ft (15.2-21.3 m), 24 July 1965, 

R. H. Rosenblatt & pty. LACM 6961-21 (formerly 

SID 65-352)(1, 27), 0-10 ft (0-3.0 m), 24 July 
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1965, B. W. Walker & pty. Lobos Rock, 24°18' 

N, 110°20.4' W: SIO 61-280 (8, 22-33), 0-60 

ft (0-18.3 m), 26 June 1961, R. H. Rosenblatt 

& pty. "Bahfa Lobos": 24°18.1'N,110020.0' 

W: SIO 61-278 (5, 23-30), 0-20 ft (0-6.1 m), 

25 June 1961, SIO pty. 24°18.3' N, 110°20.0' W: 

SIO 61-279 (2, 22-25), 0-10 ft (0-3.0 m), 26 

June 1961, B. W. Walker & pty. 

k. Isla Espiritu Santo: SW side: vicinity of 

Bahia San Gabriel; topotypes: LACM 20146 (1, 

21), 14 Feb. 1940, RjV Velero III Sta. 1110-40. 

UA 74-37 (3), 0-4 ft (0-1.2 m), 5 Aug. 1974, 

D. A. Thomson, M. R. Gilligan & pty. NW side: 

vicinity Boca de Partida -- Isla Partida: SIO 

61-265 (58, 21-40), 3.0-4.5 ft (0.9-1.4 m), 

23 June 1961, B. W. Walker & pty. SIO 61-269 

(126, 19-29), 8-20 ft (2.4-6.1 m), 23 June 

1961, SIO pty. SIO 61-272 (37, 14-27), 0-50 

ft (0-15.2 m), 24 June 1961, SIO pty. SIO 61-

274 (36, 23-32), 0-15 ft (0-4.6 m), 24 June 

1961, B. W. Walker & pty. SIO 61-276 (18, 20-

28), 0-10 ft (0-3.0 m), 25 June 1961, B. W. 

Walker & pty. SIO 61-277 (12, 8-21), 0-80 ft 

(0-24.4 m), 25 June 1961, R. H. Rosenblatt & 

pty. 
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1. Cabeza de Mechudo, 24°49' N, 110040'W: LACM 

6954-27 (formerly SIO 65-346)(4, 21-28), 0-15 

ft (0-4.6 m), 23 July 1965, B. W. Walker & pty. 

SIO 65-345 (18, 24-34), 30-45 ft (9.1-13.7 m), 

23 July 1965, R. H. Rosenblatt & pty. 

m. Isla San Francisco, SW side: LACM 6949-24 

(formerly SIO 65-348)(3, 29-33), 0-15 ft (0-4.6 

m), 23 July 1965, B. W. Walker & pty. LACM 

6984-17 (formerly SIO 65-347)(9, 7.5-24.5), 

40-65 ft (12.2-19.8 m), 23 July 1965, R. H. 

Rosenblatt & pty. 

n. Vicinity of Punta Nopo10, ca. 24°59' N, 110°46' 

W: UCLA W65-51 (formerly SIO 65-270) (25, 

19.8-25.9), 45-70 ft (13.7-21.3 m), 8 July 1965, 

R. H. Rosenblatt & pty. LACM 6982-23 (formerly 

SIO 65-273)(9, 20-27), 10-30 ft (3.0-9.1 m), 

8 July 1965, J. Wintersteen & pty. 

o. Isla San Jose: SW end: Bahia Amortajada, Isla 

Cayo (S end), 24°52.25' N, 110°37.0' W: SIO 

65-260 (26, 18-27),45-70 ft (13.7-21.3 m), 

6 July 1965, R. H. Rosenblatt & pty. SIO 65-

265 (26, 19-32), 20 ft (6.1 m), 7 July 1965, 

R. H. Rosenblatt & pty. N end: "~unta Ca1a

baza": UA 77-42 (3), 0-7 ft (0-2.1 m), 1 July 

1977, M. R. Gilligan. 
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p. Isla Santa Cruz: S10 65-343 (4, 20-22), 90-

105 ft (27.4-32.0 m), 22 July 1965, R. H. 

Rosenblatt & pty. S10 65-354 (19, 8-35), 20-30 

ft (6.1-9.1 m), 22 July 1965, R. H. Rosenblatt 

& pty. LACM 6977-19 (formerly S10 65-342) 

(1, 25), 0-20 ft (0-6.1 m), 22 July 1965, 

B. W. Walker & pty. 

q. Punta San Te1mo and vicinity, ca. 25°18' N, 

110°57' W: LACM 6946-21 (formerly S10 65-284) 

(4, 20-28), 0-10 ft (0-3.0 m), 10 July 1965, 

B. W. Walker & pty. UCLA W65-58 (formerly S10 

65-287)(18, 20.8-30.9),20-30 ft (6.1-9.1 m), 

10 July 1965, R. H. Rosenblatt & pty. S10 

65-283 (1, 24.5), 10 July 1965, R. H. 

Rosenblatt & pty. 

r. Bahia Agua Verde, ca. 25°31' N, 111°04' W: 

S10 65-289 (11, 18-28), 0-10 ft (0-3.0 m), 

11 July 1965, B. W. Walker & pty. S10 65-290 

(12, 19-26), 45-85 ft (13.7-25.9 m), 11 July 

1965, R. H. Rosenblatt & pty. S10 65-291 (29, 

20-29), 10-15 ft (3.0-4.6 m), 11 July 1965, 

R. H~ Rosenblatt & pty. LACM 6980-20 (formerly 

S10 65-296)(2, 25-26), 0-5 ft (0-1.5 m), 12 

July 1965, B. W. Walker & pty. Off San Marcial 

Reef: LACM 20088 (formerly AHF 894), (1, 9),8 



fms (14.6 m), 11 Mar. 1937, R/V Ve1ero III 

Sta. 662-37, C. Wade. 
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s. Isla Santa Catalina: SIO 65-337 (41, 10-31), 

55-65 ft (16.8-19.8 m), 21 July 1965, R. H. 

Rosenblatt & pty. SIO 65-338 (17, 9-29), 0-15 

ft (0-4.6 m), 21 July 1965, R. H. Rosenblatt & 

pty. SIO 65-340 (1, 9), 0-15 ft (0-4.6 m), 

21 July 1965, L. T. Findley & pty. UCLA W65-

85 (formerly SIO 65-339)(7, 8-12), 0-15 ft 

(0-4.6 m), 21 July 1965, L. T. Findley & pty. 

UA 72-19 (7, 18.4-28.2), 18-20 ft (5.5-6.1 m), 

16 Apr. 1972, L. T. Findley & D. A. Peacock. 

t. Isla Danzante: UA 76-31 (4), 0-10 ft (0-3.0 

m), 27 July 1976, M. R. Gilligan & pty. CAS 

uncat. (3, 24.5-34.5), 21 June 1964, E. S. 

Herald & D. Powell. 

u. Isla Carmen: E side: Bahia Salinas--Punta 

Perico and vicinity: LACM 6966-19 (formerly 

SIO 65-301) (6, 16-23), 40-55 ft (12.2-16.8 m), 

13 July 1965, R. H. Rosenblatt & pty. LACM 

6974-17 (formerly SIO 65-299)(1, 20), 50-75 ft 

(15.2-22.9 m), 13 July 1965, R. H. Rosenblatt & 

pty. LACM 6978-16 (formerly SIO 65-300)(1, 

21.5), 0-7 ft (0-2.1 m), 13 July 1965, B. W. 

Walker & pty. SIO 65-302 (1, 23), 0-20 ft 

(0-6.1 m), 13 July 1965, B. W. Walker & pty. 
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NE end: Punta Lobos & vicinity: SIO 65-326 

(24, 20-32), 30-40 ft (9.1-12.2 m), 18 July 

1965, R. H. Rosenblatt & pty. LACM 6950-22 

(formerly SIO 65-322)(5, 21.5-29), 35 ft (10.7 

m), 17 July 1965, R. H. Rosenblatt & pty. LACM 

6968-18 (formerly SIO 65-321)(1, 28),40-75 ft 

(12.2-22.9 m), 17 July 1965, R. H. Rosenblatt 

& pty. LACM 6959-13 (formerly SIO 65-324) 

(1, 22), 0-10 ft (0-3.0 m), 17 July 1965, B. W. 

Walker & pty. 

v. N of Punta Mangles, 26°19.25' N, 111°24.2' W: 

SIO 65-336 (12, 20-32), 0-20 ft (0-6.1 m), 

R. H. Rosenblatt & pty. 

w. Punta Pulpito--Punta Santa Antonita vicinity: 

SIO 65-319 (3, 22-30), 15-25 ft (4.6-7.6 m), 

16 July 1965, R. H. Rosenblatt & pty. 

x. Isla San Ildefonso: SIO 65-329 (9, 15-28), 

80-105 ft (24.4-32.0 m), 19 July 1965, R. H. 

Rosenblatt & pty. SIO 65-330 (71, 17-33), 40 

ft (12.2 m), 19 July 1965, R. H. Rosenblatt & 

pty. UCLA H65-83 (formerly SIO 65-331)(6, 22-

29), 0-15 ft (0-4.6 m), 19 July 1965, B. W. 

Walker & pty. 

y. Punta Concepci6n vicinity, 26°50.6' N, 111° 

45.25' W: LACM 6963-20 (formerly SIO 65-312) 



(3, 20-29), 25-35 ft (7.6-10.7 m), 15 July 

1965, R. H. Rosenblatt & pty. 
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z. Islas Santa In~z: LACM 6975-18 (formerly SIO 

65-306)(13, 21-32), 50-65 ft (15.2-19.8 m), 14 

July 1965, R. H. Rosenblatt & pty. LACM 6967-

17 (formerly SIO 65-307)(2, 28-29), 15-20 ft 

(4.6-6.1 m), 14 July 1965, R. H. Rosenblatt & 

pty. 

2. Baja California Norte (arranged south to north): 

a. Isla Las Animas (Isla San Lorenzo Norte): UA 

75-74 (3), 0-10 ft (0-3.0 m), 28 July 1975, 

M. R. Gilligan & F. Maldonado. 

b. Isla Partida: UCLA W56-22 (2, 28-32), 6 ft 

(1.8 m), 20 Feb. 1956, G. W. Barlow. 

c. Bahia de Los Angeles and vicinity: Isla 

Cerraja: SIO 62-212 (4, 24-29), 0-20 ft (0-

6.1 m), 19 Apr. 1962, C. L. Hubbs & pty. Isla 

Cabeza de Caballo: SIO 62-233 (1, 27), 50-75 

ft (15.2-22.9 m), 25 Apr. 1962, R. H. Rosenblatt 

& pty. Puerto Don Juan: SIO 62-227 (3, 25-32), 

15-25 ft (4.6-7.6 m), 23 Apr. 1962, R. H. 

Rosenblatt & pty. 

d. Isla Angel de 1a Guarda, N end, Puerto Refugio: 

UCLA W56-20 (1, 18), 0-10 ft (0-3.0 m), 19 Feb. 

1956, G. W. Barlow & R. Cannon. UA 72-10 (1, 

13.1), 15-20 ft (4.6-6.1 m), 31 Mar. 1972, 
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L. T. Findley & D. A. Peacock. UA 72-12 (11, 

9.7-3LL1), 12-15 ft (3.7-4.6 m), 2 Apr. 1972, 

L. T. Findley & D. A. Peacock. UA 72-14 (4, 

24.9-28.7), 13-15 ft (4.0-4.6 m), 3 Apr. 1972, 

L. T. Findley & D. A. Peacock. Isla Mejia, NE 

side: UA 74-11 (3), 20-35 ft (6.1-10.7 m), 

17 Mar. 1974, L. T. Findley & M. Robinson. 

3. Sonora (arranged north to south): 

a. S of Morro (Punta) Colorado, ca. 28°15' N: 

UA 70-79 (1, 25.5),7 ft (2.1 m), Mar. 1970, 

L. T. Findley & SIO-UCLA pty. 

b. N of Punta San Pedro, 1 cove S of Ensenada 

Chica, "Caleta Venecia": UA 75-36 (4), 0-8 ft 

(0-2.4 m), 30 June 1975, M. R. Gilligan. 

c. Isla San Pedro Nolasco: UA 69-41 (15, 9-25), 

35-40 ft (10.7-12.2 m), 10 Aug. 1969, L. T. 

Findley, C. Constant & pty. UA 71-41 (9), 65 

ft (19.8 m), 4 July 1971, L. T .. Findley , N. P. 

Yensen & pty. UA 71-42 (5), 65 ft (19.8 m), 

4 July 1971, L. T. Findley, N. P. Yensen & 

pty. UA 74-57 (5), 0-7 ft (0-2.1 m), 19 Oct. 

1974, M. R. Gilligan, D. G. Lindquist & pty. 

UA 75-38 (2), 0-12 ft (0-3.7 m), 4 July 1975, 

M. R. Gilligan. 

d. NW of Bahia San Carlos, N side Bahia Algodones, 

Isla Venado, ca. 27°58' N: LACM 9598-5 
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(formerly UCLA W67-47)(10, including 1 cleared 

and stained, 13-26.5), 25 ft (7.6 m), 22 Mar. 

1967, L. T. Findley & pty. LACM 30014-8 (1, 

23.4), 10-15 ft (3.0-4.6 m), 13 Apr. 1968, 

L. T. Findley & D. F. Hoese. 

e. Bahia San Carlos vicinity: CAS-SU 17721 (1, 

18.7), 2 June 1950, N. J. & D. V. Wi1imovsky. 

Punta de las Cuevas: UCLA W51-8 (1, 18), 18-25 

ft (5.5-7.6 m), 18 Jan. 1951, C. Limbaugh & 

pty. Punta San Guillermo: UCLA W51-62 (1, 

20.5), 30 ft (9.1 m), 9 Feb. 1951, B. W. 

Walker & pty. 

f. Guaymas vicinity: Outside Bahia Bacochibampo, 

Isla Cande1ero (Ventana, Le6n): UA 71-37 

(11), 45 ft (13.7 m), 1 July 1971, L. T. 

Findley, J. M. Leis & L. Tissot. Bahia Baco

chibampo, Isla Blanca (Peruano, Alba): UA 

71-45 (3, 23.1-29.4), 0-25 ft (0-7.6 m), 6 July 

1971, L. T. Findley & A. N. Kerstich. Bahia 

Bacochibampo, Punta Co1orada: LACM 30008-1 

(1, 29.0), 10 ft (3.0 m), 10 Apr. 1966, A. N. 

Kerstitch. Between Punta Colorada and Cabo 

Arco: UA 69-35 (5, 19.6-24.1), 10-12 ft (3.0-

3.7 m), 7 Aug. 1969, L. T. Findley & pty. UA 

66-25 (1, 24.8), 11-14 Mar. 1966, A. N. 

Kerstitch. 
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4. Sinaloa: 

a. Isla San Ignacio Faral16n: UA 68-117 (1), 5-10 

ft (1.5-3.0 m), 22 June 1968, A. N. Kerstitch. 

UA 77-19 (4), 60-65 ft (18.3-19.8 m), 16 June 

1977, M. R. Gilligan. 

Diagnosis 

Although not appearing in a separate "diagnosis" 

section, many characters mentioned in the original descrip

tion adequately diagnose this species. In addition, the 

following are here noted: The type species of the subgenus 

Eleotricu1us as erected and "defined" by Ginsburg (1938) 

(see comments in subgeneric Diagnosis he'.cein) and as herein 

defined. Head depressed, its depth 10.8-15.0 (X, 13.1 ± 

0.24) percent of standard length (Fig. B-2). Body elongate 

and narrow, its depth 11.6-14.0 (X, 13.0 ± 0.14) percent of 

standard length (Fig. B-1). The number and shapes of the 

distinctive bands on the body, head, and caudal fin base 

(Figs. 28-30) are diagnostic for this species. Fourth pel

vic ray longer than the fifth. 

Description 

The original description (Ginsburg, 1938) is ade

quate and accurate except for the m1:nor partial mistake in 

description of lower jaw teeth of holotype, here corrected: 

In lower jaw, instead of the outer row being confined to 

the front (as per original description), this row continues 
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Figure 28. Chriolepis zebra, lateral aspect. -
SIO 61-253, 22 mm SL, Bahia de los Muertos, Baja California 
Sur. The caudal fin is torn. Photograph by L. Reynolds. 
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Figure 29. Chriolepis zebra, in aquarium, lateral 
coloration. -- UA 66-25, 24.8 mm SL, Guaymas, Sonora. 
Photograph by D. A. Thomson. 
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Figure 30. Chriolepis zebra, in nature, dorsal 
coloration. -- The white, calcareous "shell sand" is typical 
for the species (see text). Photograph by M. R. Gilligan, 
1979, Isla San Pedro Nolasco, Sonora. 
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posteriorly to the angle of the mouth. Also, instead of 

the inner row teeth in the lower jaw continuing posteriorly 

to the angle of the mouth (as per original description), it 

is the outer row of teeth which do so. 

In addition to the original description, the fol

lowing are here given: Head depressed and body elongate 

and narrow (see Diagnosis). Mouth moderately oblique and 

short, its length 29.7-38.0 (X, 34.6 ± 0.5) percent of head 

length (Fig. B-3), its posterior corner reaching a point 

below mid-pupil at most. Snout relatively long, about 

equal to eye length. Eyes dorsal and elevated. Inter

orbital narrow, equal to one-half eye length or less. Tip 

of tongue emarginate. 

Gill rakers short 1-2+8-10 9-12 (usually 10-11) on 

outer face of first arch (Table A-9). Pseudobranchiae in 3-5 

(usually 4) tufts (Table A-10). Nostrils in tubes, the pos

terior ones considerably shorter than the anterior ones. 

No dorsal spines prolonged, the third perhaps some

what the longest. Dorsal fins closely approximated, often 

almost touching. Second dorsal fin with 10 (rarely 8 or 

9, infrequently 11) rays (Table A-l). Anal fin with 10 

(infrequently 11) rays (Table A-l). Pectoral fin not 

reaching anus when adpressed, with 17-18 (rarely 16, infre

quently 19) rays (Table A-2). Origin of pelvic fin below 

origin of lower pectoral base. Pelvic fin not reaching 

anus when adpressed. Fourth pelvic ray longer than the 



125 

fifth. Caudal fin broadly lanceolate. Segmented caudal 

rays 17 (rarely 16 or 18), and branched rays 15 (rarely 14 

or 16) (Table A-3). Upper procurrent caudal rays 5 (rarely 

6, including holotype), and lower rays 5 (rarely 4 or 6) 

(Table A-4). 

Squamation not extensive, body about one-third to 

one-half scaled (Fig. 4d). Midlateral scales extending 

forward to below end of first dorsal fin at most, often 

behind this point (to below origin of second dorsal fin or 

less), in about 18 (holotype) to 29 (usually 21-26) irregu-

lar longitudinal rows (Table A-6). Transverse scale row 

irregular, with 8-12 scales (Table A-8). Posterior scales 

large and weakly ctenoid, quickly becoming cycloid ante-

riorly (beginning about below end of second dorsal fin, but 

variable). Anterior scales cycloid and embedded. Head and 

anterior portion of body naked, including narrow naked 

strip below bases of most second dorsal and about one-half , , 

(anterior) of anal fin-rays. The row of 4 modified basi-

caudal scales with the 2 outermost scales larger, more 

slender and elongate and with usually stronger ctenii 

(spinules) in comparison to the 2 innermost scales, which 

may be cycloid. 

Coloration in alcohol and in life: Coloration in 

preservative is very similar to that of the live fish. The 

color pattern of this distinctively marked species is 

described in detail by Ginsburg (1938) and need not be 
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repeated here. Figures 28-30 show this color pattern in 

three individuals, and its diagnostic features are found in 

the key. Color pattern of another individual is found in 

Thomson et al. (1979:211). 

Relationship 

Closely related to Q. depressus (see Relationship 

under that species for characters). As with C. depressus, 

this species may be related to the poorly known Q. tagus. 

Relationship with some closely related gobiids is briefly 

-discussed by Thomson et al. (1979). 

Identification 

The depressed head and elongate, narrow body will 

separate Q. zebra from all known congeners, except Q. 

depressus and, perhaps, f. tagus. Its diagnostic color 

pattern will separate it from these two species. The holo

type is in fair condition, with salient features still 

evident. 

Distribution 

Chriolepis zebra is endemic to the Gulf of Califor

nia, M~xico, known from Cabo San Lucas north to Isla Angel 

de la Guarda on the Baja California side, and from the 

mainland rocky coast centered around (and north of) Guaymas, 

Sonora, and at Isla San Ignacio Faral16n, Sinaloa (Fig. 31). 

It occurs in shallow to moderately-deep sublittoral waters 
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Figure 31. Geographical distribution of Chriolepis 
zebra. Each symbol may represent more than one collec-
tion (see Material Examined). See Figure 3 for place names. 
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with rocky bottoms (see Material Examined and Ecology), and 

appears to show more predeliction for coastal sites (as op

posed to almost strictJy island sites) than do its congeners. 

Etymology 

Although not stated in the original description 

(Ginsburg, 1938), the name zebra, from the Amharic, was 

obviously applied in reference to the similarity in color 

patterns of this fish and the wild horse, or zebra, of 

Africa. 

Chriolepis depressus, new species 

Rail Goby 

Figures 32 and 33 

Material Examined 

Twenty-three specimens, 10.6-28.6 rnm SL, including 

holotype. 

Holotype. S10 61-227 (male, 28.6), Mexico, Golfo 

de California, Baja California Sur, Cabo San Lucas, 

22°52'32" N, 109°53'42" W; 0-75 ft (0-22.9 m), 13 June 

1961, R. H. Rosenblatt & pty. 

Paratypes. From Mexico and Costa Rica (arranged 

north to south): 
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Mexico: 

1. Golfo de California, Baja California Sur (all col

lected by R. H. Rosenblatt & pty.): 

a. Bahia Agua Verde, 25°31' N, 111°04' W: SIO 65-

290 (1, 24.6), 45-85 ft (13.7-25.9 m), 11 July 

1965. 

b. Isla Santa Cruz, NE side, 25°18.3' N, 110°41. 7' W: 

SIO 65-343 (1, 26.7), 90-105 ft (27.4-32.0 m), 

22 July 1965. 

c. Isla San Jose, SW end, Bahia Amortajada, Isla 

Cayo (S end), 24°52.25' N, 110°37.0' W: SIO 

65-260 (1, 26.5), 45-70 ft (13.7-21.3 m), 6 

July 1965. 

d. Isla Espiritu Santo, NW side, Boca de Partida, 

24°31.25' N, 110°23.4' W: SIO 61-277 (1, 

20.7), 0-80 ft (0-24.4 m), 25 June 1961. 

2. Oaxaca, Puerto Escondido, offshore rocks ca. 2 km 

N of lighthouse, L. T. Findley & P. Winkler: UA 

70-21 (2, 18.7-23.7), 45-50 ft (13.7-15.2 m), 7 

June 1970. UA 70-22 (1, 10.6) and UA 70-23 (1, 

11.7), 55-65 ft (16.8-18.3 m), 8 June 1970. 

Costa Rica (all collected by W. A. Bussing & pty.): 

1. Guanacaste Province, Golfo del Papagayo: 

a. Punta (Cabo) Santa Elena, just S of tip, 

10°53'35" N, 85°57'52" W: LACM 32499 (2, 



23.8-25.0), 50-60 ft (15.2-18.3 rn), 18 Feb. 

1972, R/V Searcher Sta. 415. 
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b. Islas Murcie1ago, Isla San Jose, N side: VCR 

382-5 (1, 21.7), 7 Dec. 1969. UCR 432-22 (1, 

16.6), 12 Sept. 1970. 

c. Off Punta Mala (NW side of Bahia Cu1ebra), 

Islas Viradores Norte, 10°36'42" N, 85°43'00" 

W: LACM 32503 (1, 22.7), 60-70 ft (18.3-21.3 

rn), 19 Feb. 1972, R/V Searcher Sta. 423. 

2. Puntarenas Province: 

a. 0.5 krn SH of Punta Catedra1, Quepos, Isla 

Salera (W side), 09°22'12" N, 84°09'15" W: 

LACM 32539 (2, 15.3-16.0), 45-55 ft (13.7-16.8 

rn), 12 Mar. 1972, R/V Searcher Sta. 464. 

b. Isla del Cano (N side): 

(1) 08°43'15" N, 83°53'07" W: LACM 32546 (2, 

13.8-17.4), 25-30 ft (7.6-9.1 rn), 14 Mar. 

1972, R/V Searcher Sta. 471. 

(2) 08°43'15" N, 83°53'20" W: LACM 32562 (2, 

17.1-17.7), 25-30 ft (7.6-9.1 rn), 18 Mar. 

1972, R/V Searcher Sta. 487. 

c. Isla del Cano (E side): 

(1) 08°43'05" N, 83°52'15" W: LACM 32548 (1, 

23.4), 40-50 ft (12.2-15.2 rn), 15 Mar. 

1972, R/V Searcher Sta. 473. 
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Other Material. Costa Rica, Puntarenas Province, 

pinnacle 1.5 mi (2.8 km) NH of Isla del Cano, 08°43'10" N, 

83°54'30" H: LACM 32557 (1, 14.5), 100-120 ft (30.5-36.6 

m), 17 Mar. 1972, W. A. Bussing & pty., R/V Searcher Sta. 

482. 

Other Material Not Examined. Mexico, Golfo de 

California, Baja California Sur, Isla Santa Cruz: S10 

65-343 (1, ca. 31), collected with the paratype (see 

above); cleared and stained by D. Hoese, 1968. 

Diagnosis 

A species of the subgenus Eleotriculus as herein 

defined. The trend toward depression of head and body as 

seen in some other speci2s of Chriolepis apparently has 

reached its extreme in this species. Among Pacific con

geners, Q. depressus shows the lowest mean body and head 

depths: Dep~h of body 10.1-12.8 (X, 11.3 ± 0.20) percent 

of standard length (Fig. B-1); depth of head 9.8-12.3 (X, 

11.1 ± 0.18) percent of standard length (Fig. B-2). The 

number and shapes of the distinctive bands on the body and 

base of the caudal fin (Figs. 32 and 33) also are diagnos

tic for this species. Fifth pelvic-fin ray longer than 

fourth. Number of cycloid scale rows comparatively high. 



Figure 32. Chriolepis depressus, dorsal aspect of paratype and lateral 
aspect of holotype. -- Upper: Paratype, SIO 65-260, female, 26.5 mm SL, Isla 
San Jose, Baja California Sur. Lower: Holotype, SIO 61-227, male, 28.6 mm SL, 
Cabo San Lucas, Baja California Sur. 



METRIC ·1 2 

Ill til II II .I rl I 
Figure 33. Chriolepis depressus, lateral aspect~of paratype, 

color pattern. -- SIO 61-277, male, 20.7 mm SL, Isla Espiritu Santo 
Baja California Sur. 
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Description 

A remarkably depresscd-headed and narrow-bodied 

species (see Diagnosis). Mouth moderately oblique and 

short, its length (31.1-37.7 [X, 34.2 ± 0.6] percent of 

head length) (Fig. B-3), its posterior corner reaching a 

point below posterior margin of pupil at most. Snout rela

tively long, equal to, or slightly longer than eye length. 

Eyes dorsal and only slightly elevated. Interorbital nar

row, equal to one-half eye length or less. Tip of tongue 

emarginate to deeply indented, almost bilobed in some 

individuals. 

Gill rakers short, 1-2 + 6(?)-10 (usually 8-10) = 

8(?)-12 (usually 10 or 11) on outer face of first arch 

(Table A-9). Pseudobran~hiae in 4 tufts (Table A-lO). 

Nostrils in tubes of about equal length, the posterior 

nostrils only slightly shorter. 

Anterior dorsal spines slightly longer than poste

rior ones, but not notably prolonged. Dorsal fins rela

tively widely spaced, separate~ by a distance about equal 

to one and one-half eye lengths. Second dorsal fin with 

10 (occasionally 9, as in holotype, but rarely 11) rays 

(Table A-I). Anal fin with 10 rays (occasionally 9, as 

in holotype) (Table A-I). Pectoral fin long, reaching to 

anus when adpressed, with 18-20 rays (Table A-2). Origin 

of pelvic fin below origin of lower pectoral base. Pelvic 
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fin relatively long, sometimes reaching anus when adpressed. 

Fifth pelvic ray longer than the fourth. Caudal fin broadly 

lanceolate. Segmented caudal rays 17, and branched rays 15 

(rarely 16) (Table A-3). Upper procurrent caudal rays 4 (?)

(rarely) 7 (usually 6), and lower rays 4 (?)-6 (usually 5 

or 6) (Table A-4). 

Squamation not extensive, body less than one-half 

scaled (Fig. 4f). Midlateral scales extending forward to 

below origin of second dorsal fin at most, often only to 

below base of third element of this fin, in about 14-18 

irregular, longitudinal rows (Table A-6). Transverse scale 

row with 6-9 (usually 7 or 8) scales (Table A-8). Poste

rior scales large and usually weakly ctenoid, quickly 

becoming cycloid anteriorly, one specimen (LACM 32546, 

male) with all posterior scales cycloid (except basicaudal 

scales); when ctenoid, in about 6 or 7 rows along lateral 

midline, to about below base of fifth or sixth element in 

second dorsal fin; then becoming embedded and cycloid and 

extending to about below base of second or third element of 

second dorsal fin (Fig. 32, bottom), infrequently to below 

origin of this fin (Fig. 4f). Rest of body and head naked, 

including naked strips below bases of most second dorsal 

and anal fin-rays. The row of 4 modified basicaudal scales 

with the 2 outermost scales larger, more slender and elon

gate, and with much stronger ctenii (spinules) in compari

son to the 2 innermost scales. 
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Coloration in alcohol: Background color whitish 

to straw-colored (occasionally appearing light brown). 

Body traversed by 5 or 6 (usually 5) distinct narrow light 

brown bands, all narrower than eye length at lateral mid

line, except the first (below first dorsal fin origin) 

which 'is occasionally about equal to eye length (Figs. 32 

and 33). Most bands often appearing "pinched" at lateral 

midline, narrower ventrally and wider dorsally (frequently 

producing an elongated "V"-shaped band) and especially 

prominent as "saddles" at dorsal midline (Figs. 32 and 33). 

Last band (on c~udal peduncle) very narrow, sometimes 

incompletely developed or absent. Second band (below end 

of second dorsal fin) often incompletely developed (one

half to three-fourths complete) especially dorsally. Pig

ment of wider bands tending to concentrate at their outside 

edges. Posterior portion of dorsal surface of head crossed 

by 2 very narrow bands; the posterior, wider band above, 

and just anterior to, gill openings, and the anterior, 

narrower band (line) above, and continuing downward through, 

preopercular margins. Two dark brown thin bars (lines) 

radiating from below eye (Fig. 33); the posterior bar obli

que, from posterior eye downward across upper cheek, the 

anterior bar vertical, from below mid-eye to posterior cor

ner of mouth; dorsal parts of these bands represented again 

on interorbital as two, short, closely adjacent, parallel 

lines between eyes. An oblique dark bar sometimes on upper 
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pectoral rays (Fig. 33), rest of fin clear. Pelvic fins 

clear. Dorsal fins and (sometimes) anal fin with continua

tions of body bands. A distinct, light to dark brown, wide 

crescentic band at base of caudal fin, its width on middle 

caudal rays equal to, or (usually) greater than eye length; 

its base usually marked by a very thin, darker portion. 

Rest of caudal fin unmarked. 

Relationship 

The similar color pattern, thin and narrow body, 

markedly depressed head, long snout, short mouth, lanceo

late caudal fin, indented tongue tip, and similar meristic 

counts show C. depressus to be closely related to ~. zebra, 

the other definite member of the subgenus Eleotriculus. 

Chriolepis depressus is probably also related to the poorly 

known ~. tagus, which is tentatively placed in the same 

subgenus. 

Identification 

The distinctive color pattern, remarkably depressed 

head and body, long fifth pelvic ray, and extent and type 

of squamation serve to separate ~. depressus from all other 

congeners. 

Distribution 

Chriolepis depressus is known from localities in 

the southwestern Gulf of California and Oaxaca (Puerto 
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Escondido), M~xico, and Costa Rica (Fig. 34). It has been 

collected principally from around islands, offshore rocks 

and headlands, in depths from about 7.6 to 32 m. 

Etymology 

From the Latin, depres3us (or deprimo), meaning 

depressed, pressed down, low, flat, in reference to the 

flattened appearance of the head and body. 

Chriolepis tagus Ginsburg 

Mystery Goby 

Chriolepis tagus Ginsburg, 1953: 21-22 (original 

description; single specimen; type locality: Tagus 

Cove, Albemarle Island, Galapagos Archipelago; brief 

morphological comparisons with known congeners). 

Birdsong, 1975:139 (radiograph of holotype listed as 

being examined). Findley, 1975:97-98 (brief discus

sion of certain morphological characters of holotype in 

relation to C. lepidotus). 

Material Examined 

The holotype and only known specimen, USNM 123232 

(male, 16.0 mm SL [16.3 mm in original description]), 

Ecuador, Galapagos Archipelago (Archipielago de Co16n), 

Isla Isabela (Albemarle Island), W side, Tagus Cove, 

0016'S" S, 91°22'38" W; dredged in 10-lS fms (lS.3-33.9m), 
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Figure 34. Geographical distribution of Chriolepis 
depressus, ~. tagus, C. lepidotus, and ~. walkeri. -- Each 
symbol may represent more than one collection (see Material 
Examined for various species). See Figure 3 for place names 
in the Gulf of California. 



sand-shell bottom, 15 Jan. 1934, W. L. Schmitt, Allan 

Hancock Expedition, R/V Velero III Sta. 157-34. 

Diagnosis 
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The originsl description of the holotype (still, 

the only known specimen) by Ginsburg (1953) is very brief, 

but includes the fairly diagnostic high counts of 12 dor

sal rays and 11 anal rays. The few other features noted in 

the original description are now of less (or no) diagnostic 

values, except perhaps the large eye. I examined the holo

type in 1975, and found it to be in poor condition. All 

scales are missing, the mouth is much torn, most fins 

(including pelvics and caudal) are broken and/or bent, and 

the color pattern appears to be greatly faded (this latter 

feature noted by Ginsburg). A few features, however, would 

seem to ally it with the subgenus Eleotriculus, where I 

tentatively allocate it. These features are: The few 

remaining chromatophores on the head and sides of the body, 

perhaps indicate an originally narrowly banded color pat

tern; the body depth is quite low (12.5 percent of standard 

length) indicating a narrow, elongate form (Fig. B-1); the 

head, though not notably depressed (Fig. B-2), nevertheless 

appears flattened; the mouth is relatively short (36.0 

percenL of head length; Fig. B-3), its posterior corner 

reaching to below anterior edge of pupil; and the tongue 

tip is deeply indented ("moderately emarginate" in original 
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description). Origin of pelvic fin in advance of lower 

pectoral base. These features, plus an overall impression 

of its general form, would seem to ally the holotype with 

the subgenus Eleotriculus. 

Description 

The following in addition to the few features noted 

in the original description: Head and body seemingly 

depressed (see Diagnosis). Mouth short (see Diagnosis). 

Snout appearing relatively long, even though eye is large 

(30.0 percent of head length). Interorbital very narrow. 

Tip of tongue deeply indented. Gill rakers and pseudo

branchiae not counted due to fragile condition of holotype. 

Dorsal fins closely approximated. Second dorsal fin 

with 12 rays; anal fin with 11 rays; left pectoral fin with 

(probably) 19 rays (all ray counts agreeing with original 

description). Origin of pelvic fin in advance of lower 

pectoral base. Pelvic fin not reaching anus (original 

description; but broken?). Tips of pelvic rays broken. 

Fourth pelvic ray thicker than the fifth. Caudal fin 

broken, rays not counted. No scales remaining, not even 

the single modified basicaudal scale mentioned in original 

description, and scale pockets not now discernible. The 

scale pockets reported in original description were said 

to indicate extent of squamation as being to under end of 

first dorsal fin (Fig. 4h based on this). Anterior portion 



of body and head naked. Modified basicauda1 scales were 

evidently present (based on original description). 
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Coloration badly faded, but clusters of a very few 

small chromatophores remaining on sides of body and caudal 

peduncle (all clusters at, or extending above lateral mid

line) would seem to indicate the former presence of approxi

mately 5 or 6 bands (or bars) on the body, more or less in 

the positions as seen in C. depressus. Small clusters of 

chromatophores remaining on the head in the following posi

tions (either on left or right sides): at posterior corner 

of mouth; below mid-eye; obliquely below posterior eye (2 

lines of 2 clusters each) onto cheek; widely-spaced chro

matophores across top of head behind eyes; on nape at upper 

side of head slightly in advance of preopercular margin; 

and a curving series of 4 clusters on upper branchiostegal 

membranes and operculum; all these clusters of chroma to

phores perhaps indicating the former presence of bands or 

bars much as those seen on the head of C. zebra. 

Relationship 

Features noted in the Diagnosis and Description 

would seem to ally f. tagus with f. depressus and/or f· 

zebra of the subgenus Eleotriculus, where it is tentatively 

placed. However, the relatively high dorsal and anal ray 

counts leave this fish in a distinctive position. 



Identification 

See Diagnosis, Description, a~d Relationship. 

Distribution 

Known only from the type locality (see Material 

Examined) at the Islas Galapagos (Fig. 34, p. 139). 

Etymology 

Although not specifically stated in the original 

description, the species was named for Tagus Cove, the 

type locality. 
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CHAPTER 4 

ECOLOGY 

Except for brief mention of general habitat data 

accompanying taxonomic descriptions of a few species, noth

ing has been published concerning the biology and ecology 

of members of the genus Chriolepis, and no specific research 

has been directed along this line. Indeed, most species 

are known from very few specimens collected during general, 

albeit specialized, ichthyological surveys. The infrequent, 

early specimens that came to light were all collected by 

dredge haul (usually leaving them in poor condition). Type 

of bottom and depth of collection have usually been reported 

in descriptions of new species, but more precise ecological 

information, in general, has been very scant. 

With the introduction of collection techniques 

using SCUBA gear and ichthyocides in deeper sublittoral 

areas during approximately the last two decades, additional 

specimens of poorly kno\ffi species and of several new spe

cies (e.g., this paper) have been collected, and somewhat 

more precise ecological data (mainly bottom types and gen

eralized habitat information) have been recorded. A few 

notes on the habitat of the most frequently encountered 

species, C. zebra, are given below. It is the only 
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species in the genus which I have personally observed in 

nature. 

In the eastern Pacific, in general, species of 

Chriolepis inhabit rocky or semi-rocky sublittoral zones of 

shallow to deep (for gobiids) coastal waters, especially 

around offshore islands. (See Material Examined and Distri

bution sections for collection depths.) The predominately 

insular, tropical to subtropical (Panamic) habitats from 

which most eastern Pacific species of Chriolepis have been 

taken are characterized by areas of broken rock or rubble 

(usually boulder size and/or smaller) near or at the bases 

of coral and/or rocky reefs and patch reefs which are adja

cent to or interspersed with sand. The sand tends to be 

large-grained white quartz sand and/or white calcareous or 

"coralline" sand consisting of relatively large particles 

of eroded coral, or more frequently, mollusk shells (" s hell

hashn). 

In these rocky or semi-rocky habitats, species of 

Chriolepis appear mainly to occupy the crevice-like inter

spaces between or under the rocks (the "crytobenthic habi

tat" of Miller, 1979) and are generally secretive in nature. 

The application of rotenone-based ichthyocides is about the 

only adequate way to drive these fishes from their "hiding 

places." Even this collecting technique may meet with lim

ited success since they appear to be quite resistant to 

rotenone, perhaps due to low metabolic rates. 



146 

The relatively small adult size of these gobiids was 

likely a key factor in their adaptation to this spatially 

restricted ecotope, and allowed them to exploit, as prey, 

the rich fauna of microcrustaceans (e.g., amphipods, iso

pods, etc.) and microgastropods found in this habitat (see 

Miller, 1979). The few guts of some species of Chriolepis 

that I have examined have contained mainly parts of small 

crustaceans and/or gastropods. However, one specimen of 

C. walkeri from Isla del Coco produced two tiny insects 

identified by Dr. Richard C. Brusca as probably Trichocorixa 

sp. of the aquatic hemipteran family Corixidae. These 

could have entered the sublittoral zone from freshwater 

stream washdown. In adapting to this cryptobenthic habitat, 

species of Chriolepis undoubtedly gained refuge from larger 

fish predators unable to penetrate it. The predominately 

cryptic banded color patterns shown by most Chriolepis spe

cies (and several related genera) surely are related to 

their overall cryptic mode of life. 

The degree of resource partitioning and how it affects 

population sizes among species of Chrio1epis (and closely 

related gobiids) undoubtedly would be of interest were their 

ecological niches better known. At some sites, up to four 

species of Chrio1epis and the closely related Pycnomma 

semisguamatum have been collected. For example, an exten

sive ichthyocide collection (SIO 65-260) at Isla San Jos~ in 

the southwestern Gulf of California, 6 July 1965, on rocky 
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bottom in 13.7-21.3 m depth, produced 26 Chriolepis zebra, 

1 ~. depressus, 1 ~. hoesei, and 4 C. sonnae (as well as 

f. semisguamatum). The latter three species of Chriolepis 

are never common in collections, they tend to inhabit rela

tively deep waters, and are not closely related taxonomi

cally. In contrast, C. zebra is relatively common and in

habits a wider depth-range (see Distribution sections for 

the four species in Systematics). When together, the more 

common ~. zebra m?y be occupying the shallower part of the 

habitat, while the closely related C. depressus is restricted 

to the deeper section. However, this is speculation not 

based on actual observation of the depth distributions of 

the live fishes. Four other localities of similar habi

tats sampled in the southwestern Gulf of California have 

produced combinations of three of these gobiid species 

(always ~. zebra among them) and f. semisquamatum. 

The relatively shallow-living ~. zebra has been 

infrequently observed by me while SCUBA diving in the Gulf 

of California. Almost invariably, when detected, an indi

vidual is seen below a small overhanging rock or ledge, 

resting or slowly "creeping" about on its pectoral fins on 

a small patch of white calcareous "coralline" sand. When 

viewed "head-on, II the extended pectoral fins are seen to 

be colorless on their upper portions and white below, more 

or less blending into the color of the sand. The cryp

ticity of the overall banded color pattern of this species 
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is shown in Figure 30. If the reader's ey2s are directed 

at the center of this color photograph, the fish will be 

seen to almost disappear. For an excellent review of cryp

tic gobiids and other small-sized reef fishes and their 

biology-ecology, see Miller (1979). 



CHAPTER 5 

EVOLUTION AND ZOOGEOGRAPHY 

Figure 35 presents a proposed phylogenetic scheme 

for Pacific species of Chriolepis. It is based on compari

sons of the external morphological features described in 

the Systematics section of this study (especially noted in 

the Relationship parts of that section). For that reason, 

the figure must be considered hypothetical, and likely will 

be improved when details of skeletal morphology (and, pos

sibly, behavior patterns) are better known. The "dendro

gram" is only one of several po::,sibilities. A rigorous 

"phylogenetic" or "cladistic" analysis of characters was 

not attempted, as the main focus of this study has been to 

adequately describe these poorly known fishes and to report 

what has been determined for their distribution and ecology. 

~. lepidotus and ~. walkeri are surely the most 

closely related species of the group. They closely resem

ble each other in general, and are very similar in several 

features, including general color pattern, most meristics 

and morphometrics, and extent and type of squamation, argu

ing for a relatively recent speciation event between them. 

A relatively large body size also is held in common. These 

features, as well as relatively high meristic counts, indi

cate a more primitive and ancestral condition in comparison 
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to the other eastern Pacific species in the genus (with the 

possible exception of ~. hoesei). Both are far-offshore 

island endemic species apparently associated with rubble or 

cobble bottoms around coral reefs, and may represent primi

tive " re licts" in these types of habitats (also, see 

below). The islands at which they occur (Isla del Coco, 

05°32'57" N., 86°59'17" W., and Isla Malpelo, 03°51'07" N., 

81°35'40" W., Fig. 34) are geographically relatively close, 

and, undoubtedly were closer in the geologic past (e.g., 

see Rosen, 1975) when a possible panmictic "ancestral" 

population could have existed between them. However, as 

stated above, their many similarities would seem to indi

cate a rather more recent speciation event between them or, 

conversely, a slow rate of morphological evolution in their 

respective populations, such as could have arisen through 

chance dispersal, colonization and subsequent divergence. 

In its relatively large and deep adult body size, 

extensive squamation on the posterior part of the body, and 

generally similar color pattern, ~. hoesei appears closest 

to the C. walkeri-~. lepidotus species group. The rather 

"primitive" characters of a relatively large mouth and 

extensive ctenoid squamation, and a close overall general 

similarity to Pycnomma semisguamatum (considered by me to 

be a more primitive, but closely related, gobiid) indicate 

a close relationship of this species to ~. walkeri and ~. 

lepidotus. 
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Due to their small, but relatively deep, head and 

body sizes (Figs. B-1 and B-2), and notable sexual dimor

phism (although "reversed 11 in the two spec ies), f. minut i 11 us 

and f. sonnae are considered to be more closely related spe

cies within the subgenus Chriolepis, and on a separate line 

of evolution. This is considered tentative, however, since 

they differ in some characters, most notably in extent of 

squamation. In this latter regard, the extensively scaled 

C. sonnae comes closest to C. lepidotus, and the almost 

naked C. minutillus resembles the small-sized Atlantic C. 

fisheri. Possible close relationship between these two 

latter species deserves to be investigated further. 

The generally rounded head shapes and robust bodies, 

general similarities in color patterns, rounded caudal fins, 

and other characters (see subgeneric Diagnos is) serve to 

tentatively unite the aforementioned species in the sub

genus Chriolepis, one of the two major lines of evolution 

within the genus in the eastern tropical Pacific. 

The other major line, consisting of C. zebra and 

C. depressus (and, very tentatively, f. tagus), is the sub

genus Eleotriculus. In this group, heads are markedly 

depressed and bodies notably thin and elongate, caudal fins 

are "lanceolate," and color patterns are remarkably similar 

and very cryptic (see Ecology and subgeneric Diagnosis for 

other characters). In these, and other characters, Chrio

lepis zebra and C. depressus appear to be closely related 
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and perhaps represent the line of Chriolepis evolution 

leading to markedly specialized adaptation to the crevice

hole niche of their spatially restricted, cryptobenthic 

habitat. Chriolepis tagus is known only from the holotype 

which is in very poor condition, making comparisons with 

other species problematical. However s due to some salient 

features that appear to be present in this specimen (see 

Identification for this species) which ally it to ~. zebra 

and ~. depressus, it has been tentatively placed along this 

line of evolution in Figure 35. 

Extragenerically, Chriolepis appears most closely 

related to a group of seven-spined American gobiids (see 

"Chriolepis-line" of Hoese, 1971) also possessing separate, 

or almost separate, pelvic fins. The evolutionary relation

ships within this lineage have hardly been investigated. 

Based on external morphologies of pelvic fins and development 

of the cephalic sensory lateralis system and on ecologies and 

distributions, the following tentative evolutionary (adap

tive) scheme is presented for Chriolepis and its close 

allies in the tropical eastern Pacific (also, see Hoese, 

1971:24). (The closely related genus Varicus, as well as 

the genus Nes, both restricted to the western Atlantic, 

are excluded from this discussion.) 

The very speciose genus Gobiosoma has been taken 

by various authors (e.g., Bohlke and Robins, 1968; Hoese, 

1971; Birdsong, 1975) to represent the ancestral generic 

,/ 
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stock of the American seven-spined gobiids (tribe Gobio

somini of Birdsong, 1975). In this genus, head pores are 

relatively numerous and the pelvic fins are completely 

fused into a ventral adhesive or sucking disc (see Fig. 1). 

In general, eastern Pacific species of Gobiosoma are inhab

itants of shallow coastal waters, usually occurring in lit

toral (e.g., tidepools) or shallow sublittoral rocky areas 

surrounded by sand, mud, or silt (the most primitive east

ern Pacific species, according to Hoese (1971) is Gobiosoma 

etheostoma, an inhabitant of mangrove estuaries along the 

mainland coasts of southern northwestern and central Mexico, 

Costa Rica, and Panama). Also, most tend to be active spe

cies often seen in the open. In shallow coastal waters 

characterized by wave action and/or tidal currents and tur

bid waters, the adaptive significance of a stablizing ven

tral sucking disc and a full complement of sensory pores is 

evident. 

In contrast, the deeper sublittoral reef and rubble 

habitats of Panamic waters represent more protected and 

relatively stable habitats for gobiids, and this cryptoben

thic ecotope (Miller, 1979) has been evolutionarily ex

ploited by the more specialized genus Chriolepis and its 

allies. Here, fused pelvic fins and sensory head canal 

pores are of less value and have been variably reduced or 

lost in these seven-spined gobiids. As examples, pelvic 

fin fusion has been secondarily lost in Pycnomma, 
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Gymneleotris, Eleotrica, Varicus, and Chriolepis, and 

almost lost in Gobulus (Fig. 1). Cephalic sensory canal 

pores have been reduced in Eleotrica and Pycnomma, more so 

in Gymneleotris, and completely lost in Gobulus, Varicus, 

and Chriolepis. 

In this light, geographical distributions are of 

interest. The monotypic genus Eleotrica is endemic to the 

Galapagos Islands where, apparently, it is found in the 

relatively protected rocky shallow subtidal and intertidal 

zones. Head canal pores are relatively numerous in Eleo

trica cableae. including the presence of a posterior inter

orbital pore. Eleotrica may represent a primitive, ances

tral genus in comparison to the other genera, persisting as 

an iAland relict. In its general physiognomy it resembles 

the two species of Chriolepis here considered as most prim

itive of that genus in the eastern Pacific, f. lepidotus 

and f. walkeri, which also are island endemics (relicts?) 

(Fig. 34). 

Gymneleotris seminudus lacks the posterior interor

bital pore, but shows the other canal pores here under dis

cussion (posterior nasals and terminal lateral canal pores; 

see Hoese, 1971). Although it occasionally has been taken 

in rocky sublittoral habitats as deep as 23 m, it is most 

frequently collected in depths above 10 m. Among related 

gobies, this species shows the most extensive geographic 

range within the Panamic Region, occurring from the central 
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Gulf of California to, at least, northern Colombia. 

Although lacking ctenoid scales (cycloid scales are well 

developed), the generally depressed physiognomy and strik

ingly banded color pattern of this species reminds one of 

Chriolepis zebra and C. depressus of the subgenus Eleo

triculus. These latter two rather specialized species are 

known from usually deeper waters (especially f. depressus, 

see Ecology). Chriolepis zebra is restricted to the Gulf of 

California (Fig. 31), where it often co-occurs with Q. 

seminudus in relatively shallow sublittoral rocky habitats. 

Chriolepis depressus is known from deeper waters in similar 

habitats, and compared to f. zebra, is more widely distrib

uted (Fig. 34). Perhaps the evolution of C. depressus 

involved competitive exclusion between these three species, 

with C. depressus being excluded from shallow waters in the 

Gulf of California by C. zebra and G. seminudus, and from 

similar waters in the rest of its range by G. seminudus 

alone. 

The deeper, cryptobenthic rocky habitat of the insu

lar areas of the Gulf of California (see below) is occu

pied by most remaining species here under discussion. All 

are endemic to this region, except the three known eastern 

Pacific species of Gobulus. Pycnomma semisguamatum has the 

posterior nasals and terminal lateral canal pores shown by 

Gymneleotris, and, in addition, the posterior interorbital 

pore. It inhabits relatively deeper waters (to about 
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18 m), and shows a physiognomy and color pattern quite sim

ilar to the primitive ~and poreless) Chriolepis hoesei 

(Fig. 27), with which it has sometimes been collected. 

Pycnomma may represent an ancestral morphological state 

which led to the evolution of Chriolepis in the sublittoral 

reef-rubble habitat (but see below). The deeper parts of 

this habitat in the Gulf of California have become occu-

pied by the two remaining (specialized) species of Chrio

lepis, ~. minutillus (Fig. 9), and ~. sonnae (Fig. 13). 

Like the closely related genus Chriolepis, species 

of Gobulus lack all head pores, but have retained partial 

fusion of the pelvic fins (Fig. 1). This is probably re

lated to Gobulus being (apparently) relatively more adapted 

to the interface of sand and rock at the base of reef

rubble areas. The more primitive Gobulus crescentalis is 

mainly restricted to the Gulf of California and may repre

sent the ancestral morphological state of Chriolepis. 

Gobulus hancocki also occurs in the Gulf, but ranges south

ward in the Panamic region to Panam~, where another species 

(undescribed) is also found. 

The majority of "the species discussed above, 

including the majority of the species of Chriolepis, are 

found in insular waters of the Gulf of California. Indeed, 

five of the eight species of Chriolepis (i.e., ~. minutil-

Ius, C. sonnae, C. hoesei, C. zebra, and C. depressus) -- - - -

occur in this region and four of these (all but C. depressus) 
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are endemic to Gulf waters. The genus is especially di

verse in the insular areas of the southwestern Gulf (see 

Ecology). This may be an artifact of collecting effort. 

Most known specimens were collected by the SIO-UCLA "Pescado 

Expeditions" to this area in 1961 and 1965 (I was fortunate 

in being able to participate in the 1965 cruise) during 

which sublittoral rocky areas were extensively sampled by 

teams of SCUBA divers using ample amounts of ichthyocides. 

However, rocky sublittoral areas have been sampled by other 

ichthyologists in other parts of the Gulf and elsewhere in 

the Panamic Province, without producing the diversity of 

species seen at the southwestern Gulf of California islands. 

This, indeed, has been a "center of diversity" for Chriolepis, 

a region where speciation in the genus has been manifest. 

The insular sublittoral reef habitat in the eastern Pacific 

as a focus for speciation in small fishes with low vagility 

(such as Chriolepis) has been discussed by Rosenblatt (1963) 

(among others). He has pointed out that the high species 

diversity in various groups of reef-associated, small-sized 

fishes (e.g., gobiids, blennioids, etc.) in the region, 

likely has resulted from their decreased motility due to a 

benthic, areally circumscribed mode of life as juveniles 

and adults, and to a usually very short (if any) planktonic 

larval life. 

Decreased dispersal potential leading to geograph

ically peripherally isolated, and, with time, genetically 
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isolated, populations following rare, chance dispersals 

(to not-very-distant reef habitats), may explain the notable 

species diversity among such fishes in the insular parts of 

the Gulf of California. For a short review on the "insu

larity" of the Cape Region of Baja California Sur, see 

Thomson et al. (1979). The numerous and varied insular 

reef habitats, existing over large depth ranges, in the sub

tropical, high productivity areas of the southwestern Gulf 

of California, likely have been foci for the evolution of 

small-sized fishes such as several species of Chriolepis. 



CHAPTER 6 

SUMMARY AND CONCLUSIONS 

The genus Chriolepis is one of the most speciose 

among the American seven-spined group of gobiid fishes in 

a very large, diverse 2nd incompletely known perciform sub

order (Gobioidei) containing approximately 2,000 species 

worldwide. Of the known species of Chriolepis, seven have 

been described previously (four of these redescribed or vari

ously treated herein), four are describe~ as new in this 

study, and four (possibly five) more aWait description. 

Thus, 15 or 16 species (10 in the eastern Pacific, and 5 or 

6 in the western Atlantic) are currently known (Table 2), 

making this morphologically specialized genus second only 

to the stem genus Gobiosoma in number of species among the 

American seven-spined gobies (tribe Gobiosomini of Bird

song, 1975). Of those genera possessing separate (rather 

than fused) pelvic fins within this group of 21 or 22 cur

rently recognized genera, Chriolepis is by far the most 

speciose. 

Within the "Gobiosomini," Chriolepis appears to be 

most closely related to (and, possibly, should be synony

mized with) the poorly known genus Varicus. Also, it 

appears similar to Eleotrica, Gymneleotris, Gobulus, Nes, 

160 
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and especially Pycnomm~. More distantly, but still shar

ing several morphological characters, it is related to 

Psilotris, Barbulifer, Aruma, Ophiogobius, and possibly 

Enypnias. Much work remains to be done to clarify intra

generic relationships among this host of American gobies. 

In the present study, the genus Chriolepis and its 

two subgenera, Chriolepis and Eleotriculus, are diagnosed 

and discussed, and four populations occurring in the east

ern tropical-subtropical Pacific (Panamic Province), three 

of which are particularly well represented in the Gulf of 

California, are described as new species: Chriolepis 

sonnae, ~. hoesei, ~. walkeri, and ~. depressus. Also, based 

on recently collected material, the type species of the 

genus, ~. minutillus Gilbert, is redescribed, as are C. 

zebra Ginsburg and ~. tagus Ginsburg. In addition to de

scriptions of these eastern Pacific species (along with 

~. lepidotus, earlier described in detail by Findley, 1975), 

a diagnosis is provided for each, along with discussions of 

relationships, identifications (including a key to the eight 

species), geographical and bathymetric distributions, ety

mologies, and illustrations of specimens. Some sexually 

dimorphic characters for a few of the species also are 

noted. 

The species of Chriolepis systematically revised in 

this study are distributed disjunctively from Ecuadorian

Colombian-Costa Rican 0ceanic islands to the Gulf of 
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California, Mexico. All are small, secretive, sublittoral 

fishes with a cryptobenthic lifestyle. They are sedentary, 

cryptically colored gobiids found in primarily insular and 

spatially restricted areas of reef-rock and rubble habitats 

in moderately-deep to deep shelf waters. In the Panamic 

Province, certain such habitats only relatively recently 

have been adequatel~ sampled during a few ichthyological 

surveys employing relatively modern collecting methods 

(SCUBA and effective ichthyocides) appropriate to the col

lection of fishes such as Chriolepis. With future explo

ration and work in these and similar habitats, additional 

new species of Chriolepis will surely come to light. 

Maximum known adult body lengths of the eight Pan

amic species considered herein range from 18.8 mm SL (C. 

sonnae) to 40.0 mm SL (~. zebra), making the smaller spe

cies among the smallest of known vertebrates. 

The simple fact that this study includes the descrip

tions of four new species (including three from the rela

tively well-sampled Gulf of California) is indicative of 

how precious little is known about the genus. So relatively 

few specimens have been collected (of all but the commonest 

species, ~. zebra) and so few observations have been made 

on the behavior and general ecology of its member species, 

that a comprehens~ve systematic, zoogeographic and evolu

tionary treatment of the genus, as earlier anticipated, 

still remains out of reach and is not likely to materialize 
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in the near future. For example, individuals in the com

bined type series for the 4 new species described herein 

total 148 specimens, for a mean of only 37 specimens per 

species available for study. And, these represent all of 

the known specimens, the majority of which have come from 

insular areas of the southwestern Gulf of California. The 

simplest kinds of ecological details, such as microhabitat, 

feeding strategies, reproductive behavior, etc., are essen

tially lacking to entirely lacking for all but one of the 

species in the genus (~. zebra, for which very few and 

rudimentary ecological observations have been made). 

In general, however, it is evident that the highly 

sedentary behavior of these fishes, coupled to habitat 

selection with small body size permitting tight-crevice 

and rock-interspace inhabitation, has favored morphological 

adaptation (e.g., loss of pelvic-fin fusion and head canal 

pores), as well as spatial isolation and genetic diver

gence within the cryptobenthic ecotopes (Miller, 1979) 

inhabited by these gobies in the eastern Pacific. 

The oldest, most primitive Panamic species in the 

genus are more robust, larger-bodied forms with extensive 

body squamation and relatively high meristic counts. These 

species, ~. lepidotus and ~. walkeri, live in low latitude 

sublittoral habitats associated with the Colombian-Costa 

Rican oceanic islands of Malpelo (ca. 4°N) and Coco (ca. 



5° N), and likely represent primitive relict populations 

in these insular areas. 
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Although these oldest and more structurally 

primitive species are found near the tropical equator, as 

expected, the greatest diversity in the genus lies 2,000-

3,000 km northward in the subtropical waters of the more 

recently and highly fractured Gulf of California (27 ± 5° N). 

This greater species diversity in the Gulf of Cali

fornia is associated with greater evolutionary opportunity 

for chance dispersal, local colonization, isolation, and 

subsequent genetic divergence within the vast sublittoral 

cryptobenthic resources of a 1,000-km-Iong peninsula with 

numerous islands and associated reef-rock and rubble habi

tats. Here, Chriolepis hoesei is the most primitive species 

and is not structurally distant from the tropical ~. 

lepidotus-~. walkeri species complex. Here, also, are 

found the structurally most specialized species; the sexu

ally dimorphic ~. minutillus and ~. sonnae, and the supremely 

cryptobenthic species ~. depressus and C. zebra. 

On a larger scale, seven-spined gobiid genera demon

strate a higher species diversity, in general, in insular 

areas of the tropical western Atlantic. This high diver

sity is likely due to the abundance of (geologically) new, 

cryptobenthic, coral-reef associated niches. The majority 

of the known species of Chriolepis in this region appear 

to be restricted to peripheral reef-rubble and "shell-hash" 
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sublittoral habitats, perhaps ultimately due to interspe

cific competition with a host of gobiids better adapted to 

the coral reef ecotope. In contrast, the coral-poor waters 

of the eastern Pacific, especially the Gulf of California, 

nevertheless offer an abundance of sublittoral, cryptoben

thic reef-rock and rubble habitats where Chriolepis (and 

its close allies) have speciated into a comparatively 

higher diversity in the absence of many potential competi

tors. 

Gobioid fishes exhibit convergent evolution on a 

grand scale, and one of the most remarkable cases involves 

the genus Chriolepis and its close allies (e.g., Varicus, 

Pycnomma, Gymneleotris, Gobulus, Aruma). These American 

seven-spined gobiids apparently are convergent in size, 

form, general color pattern, and structure (e.g., head 

canal pore and papillae patterns, pelvic-fin morphology) 

with a number of six-spined genera of Old World gobies 

principally found in the Indo-West Pacific. Several of 

~hese genera recently have been synonymized in the genus 

Hetereleotris by Akihito and Meguro (1981). Indeed, were 

it not for the difference in number of spines (seven vs. 

six) in the first dorsal fins of these gobies (a character 

still considered to be conservative by the majority of 

contemporary goby systematists), it would prove difficult 

to differentiate them into distinctive genera by the 
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other recent works. 
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The apparent and remarkable convergent evolution 

seen in these six-spined and seven-spined gobiids undoubt

edly has resulted from natural selection producing virtu

ally identical cryptobenthic life forms and lifestyles in 

apparently rather distantly related gobies that occupy 

virtually identical sublittoral environments in different 

hemispheres of the world. 
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Table A-I. Frequency distributions of vertical fin-ray counts of Pacific species 
of Chriolepis 

Number of b Number of 
Dorsal Spines Number of Dorsal Rays Anal Raysb 

Species 7 8 9 10 11 12 9 10 11 

C. minutillus 19a 10 ga 1 l7 a 1 

C. 
c l3a lla 2 la 11 sonnae 

C. lepidotus 2a 2a 2a 

C. walkeri 6g a 67 a 2 6g a 

C. hoesei 3la 1 30a 3la 

C. zebrac 56a 1 1 5la 3 5 4g a 1 

C. depressus d l7 a 2a 13 1 3a 13 

C. tagus la la la 

a. Includes count of holotype (unsure for number of dorsal rays for C. depressus). 

b. Includes count of first element which is a flexible spine. 

c. Anal rays not counted (damaged) in or.,.e specimen (not holotype). 

d. Dorsal rays and anal rays not counted (damaged) in one specimen (not holotype) . 

I--' 
(j'\ 

co 



Table A-2. Frequency distribution of pectoral fin-ray counts of Pacific species of 
Chriolepis. -- Counts refer to fins (not specimens) and include either 
right or left or (usually) both fins. 

Species 

C. minutillus 

C. sonnae 

C. lepidotus 

C. walkeri 

C. hoesei 

C. zebra 

C. depressus 

13 

2 a ,c 

14 

2b 

15 

2Sa 

3c 

Number of Pectoral Rays 

16 17 18 19 

6 

13 a ,e 7a ,c 

2 lSa 

l7a ,c 36b 4 

1 16 39a ,f SC 

9a ,d 12 

C. tagus la 

a. Includes count of holotype. 

b. Count unsure for one fin. 

20 21 

4a 

62c S 

4 

c. Count unsure for 2 fins (not including holotype, except for right fin of 
C. minutillus which, questionably, has 13 rays). 

d. Count unsure for three fins (including holotype of f. depressus). 

e. Count unsure for four fins (not including holotype). 
f. Count unsure for five fins (not including holotype). 

22 

1 

f-' 
(j'\ 

-0 
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Table A-3. Frequency distributions of segmented and 
branched caudal fin-ray counts of Pacific 
species of Chrio1epis. -- Caudal fin broken in 
ho1otype and only known specimen of Chrio1epis 
tagus, rays not counted. 

Number of 
Segmented Rays 

Number of 
Branched Rays 

Species 16 17 18 14 15 16 17 

C. minuti11us 

C. sonnae 

C. 1epidotus 

C. walkeri 

C. hoesei 

C. zebra 

C. depressus 

1 

1 

11 

a. Includes count of ho1otype. 

1 

1 

1 

17 

1 

1 

16a ,b 

lOa 

1a 

2 

17a ,b 3b 

5 

10 1 

b. Count unsure for one specimen (not the ho1otype, 
except for C. minuti11us). 

c. Count unsure for two specimens. 

1 



Table A-4. Frequency distribution of procurrent caudal fin-ray counts of Pacific 
species of Chriolepis. -- Caudal fin broken in holotype and only known 
specimen of CnrioleEis tagus, rays not counted. 

Number of Pro current Rays 

Upper Lmver 

3 4 5 6 7 3 4 5 6 

C. minutillus 2 7a 5 3 lla,c 1 

C. sonnae 1 lla,d lb 3d gb 

C. leEidotus la 1 2a 

C. walkeri 2b 30a ,b 4 6 24a ,b 

C. hoesei Sb 7a 9 7a 

C. zebra 12 3a ,c lb lSa,b 2 

C. depressus lb S 1 lb L~b 5 

a. Includes count of holotype. 
, 
D. Count unsure for one specimen (not the holotype). 

c. Count unsure for two specimens (not including holotype). 

do Count unsure for three specimens (not including holotype) . 

7 

1 

~ 
......., 
~ 
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Table A-5. Frequency distribution of longitudinal scale 
counts for Chriolepis minutillus. -- Numbers 
of specimens underlined signify one-half or 
more of the counts are felt to be sure. 

Number of Scale Rows 

2 3 4 

C. minutillus 6 4 

a. Includes count of holotype. 

5 

1 



Table A-6. Frequency distributions of longitudinal scale counts for Chriole¥is 
depressus, Chriolepis zebra, and Chriole¥is hoesei. -- Numbers 0 

specimens underlined signify that one-ha f or more of the counts are 
felt to be sure. 

Number of Scale Rows 

Species 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

C. depressus 2 2 2 2 

C. zebra la 1 4 4 2 2 2 4 1 

C. hoesei 1 2 6 2 4 1 2a 2 2 

a. Includes count of holotype (unsure for all). 

29 

1 

f-' 
-....J 
W 



Table A-7. Frequency distributions of longitudinal scale counts for Chriolepis 
lepidotus, Chriolepis walkeri, and Chriolepis sonnae. -- Numbers of 
specimens underlined signify that one-half or more of the counts are 
felt to be sure. 

Number of Scale Rows 

Species 24 25 26 27 28 29 30 31 32 33 34 

C. lepidotus la 

C. walkeri 1 1 2 2 2 1 2 1 4 4 

C. sonnae 1 3a 1 2 2 

a. Includes count of holotype (unsure for all). 

35 

1 

2a 

i--' 
-....J 
.+:--



Table A-S. Frequency distributions of transverse scale counts of six Pacific 
species of Chriolepis. -- Due to type or condition of squamation, 
Chriolepis minutillus and Chriolepis tagus are excluded. One-half 
scale counted as full scale. 

Number of Scale Rows 

Species 6 7 S 9 10 11 12 13 14 

C. lepidotus 2a ,c 

C~ walkeri 3c 3a ,b Sb Sb 3b 

C. hoesei 2 6 3b la 2 

c. sonnae 2b Sa,c 3 

.Q.. zebra 2 2a 2 

C. depressus 1 3 3 1 

a. Includes count of holotype (sure for C. lepidotus only). 

b. Includes one sure count. 

c. Includes two sure counts. 

f-' 
'-.J 
V1 



Table A-9. Frequency distributions of gill-raker counts on outer face of first 
gill-arch of Pacific species of Chriolepis. 
and only known specimen of Chriolepis tagus. 

-- Not counted in holotype 

Number of Gill Rakers 

Species 7 S 9 10 11 12 13 

C. minutillus la,b 4 Sb 5 1 

C. sonnae 5 Sa 

c. lepidotus 2a 

C. walkeri 1 l6a 12 

C. hoesei 1 3 6a 7 2 

c. zebra 3 6 Sa,c 1 

c. depressus lb 1 4 6 1 

a. Includes count of holotype 

b. Count unsure for one specimen (including holotype of ~. minutillus). 

c. Count unsure for two specimens (including holotype of ~. zebra). 

14 

2 

I-' 
---.J 
0" 
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Table A-10. Frequency distributions of pseudobranchia1 
counts of seven Pacific species of Chrio1epis. 
-- Not counted in ho1otype and only known 
specimen of Chrio1epis tagus. 

Number of Pseudobranchiae 

Species 3 4 5 

C. minuti11us Sb 9 

C. sonnae 1a 11 

C. 1epidotus Za 

C. walkeri 3b 

C. hoesei 7a 

C. zebra 1 5 

C. depressus Z 

a. Includes count of ho1otype. 

b. Count unsure for one specimen. 
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MORPHOMETRICS OF PACIFIC 

SPECIES OF CHRIOLEPIS 
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Table B-1. Morphometric characters statistically analyzed 
and their IfF-values lf for Pacific species of 
Chriolepis. -- Values derived from an analysis 
of variance (ANOVA) (see Materials and Meth
ods). Characters listed in decreasing order 
of diagnostic importance (lfF-values lf ). 

Character 

Head depth (HD)b 

Body depthb 

Mouth length 

Caudal peduncle depthb 

Base of second dorsal finb 

Length between anterior and 
posterior nostrils 

Caudal fin lengthb 

Pelvic fin lengthb 

Snout length 

Head length (HL) 

Pectoral fin lengthb 

Eye length 

Width between mandible tips 

Width between posterior 
nostrils 

Caudal peduncle lengthb 

Head depth index (HD/HL) 

Postorbital distanceb 

Head widthb 

Interorbital width 

Species Compareda 

1,2,4,5,6,7 
1,2,4,5,6,7 
1,2,4,5,6,7 
1,2,4,5,7 
2,4,5,7 

2,4,5,7 

1,2,4,5,6,7 
1,2,4,5,6,7 
1,2,4,5,7 
1,2,4,5,6,7 
1,2,4,5,7 
1,2,4,5,7 
1,2,4,5,7 

;2,4,5: 7 

2,4,5,7 
1,2,4,5,6,7 

1,2,4,5,7 
1,2,4,5,6,7 
2,4,5,7 

·ANOVA 
ifF-value" 

128 
104 

77 
50 
48 

44 

36 

23 

21 
16 
16 
15 
12 

12 

10 
8 

8 

6 

3 

a. Species numbers as fo11m'ls: - 1 = C. hoesei; 2 = 
f. walkeri; 4 = f· minutillus; 5 = f· sonnae; 6 = f. zebra; 
7 = f. depressus. (Species 3, g. lepidotus, and 8, £. 
tagus, are excluded due to paucity of specimens.) A 
species was eliminated from analysis when less than 6 
reliable measurements existed for that character. 

b. As percent of standard length. (Other characters 
are percent of head length.) 
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C.w. = Chriolepis walkeri (N = 35) 
C.l. = Chriolepis lepidotus (N =2) 
C.m. Chriolepis minutillus (N = 17) 
C.s. Chriolepis sonnae~= 13) 
C.Z. Chriolepis zebra (N = 20) 
C.d. Chriolepis depressus (N = 16) 
C.t. Chriolep~s tagus (N = 1) 
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Figure B-1. Body depth (as percent of standard 
length) of Pacific species of Chriolepis. -- Ranges (hori
zontal lines), means (vertical lines), standard errors of 
the mean (small rectangles), and standard deviations 
(large rectangles). 
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C.m. = Chriolepis minutillus (N = 16) 
C.s. Chriolepis sonnae (N = 13) 
C.Z. Chriolepis zebra (N = 20) 
C.d. Chriolepis depressus (N = 16) 
C.t. Chriolepis tagus (N = 1) 
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Figure B-2. Head depth (as percent of standard 
length) of Pacific species of Chriolepis. -- Ranges (hori
zontal lines), means (vertical lines), standard errors of 
the mean (small rectangles), and standard deviations (large 
rectangles). 
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c.w. $ 
c.1. + 
C. m. $ 
Cs. $ 
c.z. $ 
C. d. $ 
C. I. t 

, . . 
30 35 40 45 50 

MOUTH LENG TH (% HL ) 

C.h. ChrioleEis hoesei (N =25) 
C.w. ChrioleEis walkeri (N = 34) 
C .l. = ChrioleEis leEidotus (N = 2) 
C.m. ChrioleE,is minutillus (N = 18) 
C.s. = ChrioleEis sonnae (N = 12 ) 
C.z. = ChrioleEis zebra (N = 20) 
C.d. ChrioleEis deEressus (N = 12) 
C.t. = ChrioleEis tagus (N = 1) 

Figure B-3. Mouth length (as percent of head 
length) of Pacific species of ChrioleEis. -- Ranges (hori
zontal lines), means (vertical lines), standard errors of 
the mean (small rectangles), and standard deviations 
(large rectangles). 
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Figure B-4. Chriolepis minutillus mouth lengths. 
Dice-Leraas graph of C. minutillus mouth length (as per

cent of head length) on sex; female N = 13, male N = 5. 
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Figure B-5. Chriolepis minutillus pectoral fin 
lengths. -- Dice-Leraas graph of C. minutillus pectoral 
fin length (as percent of standard length) on sex; female 
N = 9, male N = 5. 
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Figure B-6. Chriolepis minutillus widths between 
posterior nostrils. -- Dice-Leraas graph of C. minutillus 
widths between nostrils (as percent of head Tength) on sex; 
female N = 10, male N = 4. 
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Figure B-7. Chriolepis sonnae pelvic fin lengths. 
Dice-Leraas graph of C. sonnae pelvic fin lengths (as 

percent of standard length) on sex; female N = 8, male N = 
5. 
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Figure B-S. Chriolepis sonnae widths between pos
terior nostrils. -- Dice-Leraas graph of C. sonnae width 
between nostrils (as percent of head length) on sex; female 
N = 6, male N = 4. 
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Figure B-9. Chriolepis hoesei mouth lengths. -
Dice-Leraas graph of C. hoesei mouth lengths (as percent 
of head length) on sex; female N = 12, male N = 13. 
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