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Abstract: The Gulf Coast Research Laboratory (GCRL) has a 50 year history of annual publication of the peer-reviewed 
journal Gulf and Caribbean Research (GCR, 2000-present; formerly Gulf Research Reports (GRR) from 1961—1999). 
Other extant journals serving the region during this time include Contributions in Marine Science (since 1945), Proceedings 
of the Gulf and Caribbean Fisheries Institute (since 1948), Bulletin of Marine Science (since 1951), Revista de Biología 
Tropical (since 1953), and Caribbean Journal of Science (since 1961). In the early years of the GCR publication, papers 
were primarily concerned with research in Mississippi and the northern Gulf of Mexico (GOM), and the majority of authors 
were from USM/GCRL or the GOM region. However, in the past 15 years, studies from Mexico and the Caribbean have 
dramatically increased, with a concurrent increase in the geographical diversity of authors. Overall, surveys and invento-
ries, taxonomy, and life history studies have been most common, and taxa have been dominated by fish and crustaceans. 
Offshore, benthic and marsh habitats have been the most commonly studied during GCR’s 50 year history. In general, 
publications during the last 15 years are more similar to each other (≥ 65% similarity based on CLUSTER analysis and 
MDS ordinations) than to earlier publications for geography, taxon, habitat and subject areas. The journal is well cited in 
peer-reviewed literature, with 72% of the papers published in GRR and 65% of those published in GCR cited at least once. 
GCR provides an important outlet for peer-reviewed publications from the GOM and Caribbean region.
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Introduction
In the early 1960s, Dr. Gordon Gunter, 

then the Director of Gulf Coast Research 
Laboratory (GCRL), almost singlehandedly 
developed the concept of Gulf Research Reports 
(GRR) as a mechanism “. . . devoted primarily 
to publication of the data of the marine sci-
ences, chiefly of the Gulf of Mexico and adja-
cent waters.” The first issue appeared in April 
1961 with Dr. Gunter as Editor-in-Chief, and 
since that time GRR has produced 51 issues 
covering over 453 reports (through the 2010 
issue), including four special issues on the re-
sources and processes of the Gulf of Mexico 
(GOM) and adjacent waters. 

The journal has had 6 Editors-in-Chief 
during the course of publication (Figure 1), 
with the Director of the GCRL serving as Ed-
itor-in-Chief of GRR until the 1997 issue (vol-
ume 9(4)). The editorship of GRR was passed 
on to the late Dr. Harold D. Howse from Dr. 
Gunter beginning with the 1975 issue. At that 
time the journal was reformatted to a larger 
page size (Figure 2) and a nominal page charge 

Figure 1. Journal Editors-in-Chief. A. Gordon Gunter (1961-1974). B. Harold 
D. Howse (1975-1992). C. Thomas D. McIlwain (1994-1995). D. Robert T. van 
Aller (1996). E. Richard W. Heard (2002). F. Mark S. Peterson (1997-2001; 
2003-present).
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Abstract: A growing number of non-native fishes have been introduced into Florida waters in recent years, yet little 
information has been available on their distribution and abundance in southwest Florida. The ichthyofauna of the Charlotte 
Harbor estuary, Florida, was intensively sampled from 1989 through 2007. We collected eight introduced fish taxa: 
African jewelfish (Hemichromis letourneuxi), blue tilapia (Oreochromis aureus), brown hoplo (Hoplosternum littorale), 
grass carp (Ctenopharyngodon idella), Mayan cichlid (Cichlasoma urophthalmus), sailfin catfishes (Pterygoplichthys spp.), 
spotted tilapia (Tilapia mariae), and walking catfish (Clarias batrachus). These fishes were found principally in tidal rivers, 
especially the Caloosahatchee River. Other introduced species, such as Asian swamp eel (Monopterus albus), blackchin 
tilapia (Sarotherodon melanotheron), and pike killifish (Belonesox belizanus), are known to occur in neighboring bay 
systems but have yet to be reported in the Charlotte Harbor estuary. Continued monitoring will help us detect additional 
species that are introduced to the estuary, expansions in the ranges of documented species, and assemblage-level changes.
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Introduction
As human activity continues to expand in Florida, a 

growing number of non-native plants and animals, includ-
ing fishes, are being introduced to the state. To date, more 
than 100 species of introduced fishes have been collected 
in Florida waters. Of these, 23 are considered to be “estab-
lished” (i.e., appear to have permanent populations), and 
another nine are considered to be “possibly established” 
(Shafland et al. 2008).

Introduced fishes can affect native ichthyofauna by com-
peting for resources such as food or habitat, introducing dis-
eases or parasites, and through predation (Hill 2002, AFS 
2008, FWC 2008). Fish introductions have affected native 
ichthyofaunas (e.g., Hedrick et al. 1998, Utah Division of 
Wildlife Resources 2002, Balirwa et al. 2003, Pilger et al. 
2008) or ecosystems (e.g., Courtenay and Robins 1975, Les-
lie et al. 1987, Baxter et al. 2004, Reissig et al. 2006) in a 
variety of locations. Often, however, the effects that intro-
duced fish species have on the native fauna are not known 
(Hill 2006). Detailed environmental data, especially base-
line data collected before a species is introduced, are usu-
ally lacking, making it hard to detect impacts or to separate 
them from normal biological variability. For example, Trex-
ler et al. (2000) found “little evidence of ecological effects 
of introduced fishes on the native freshwater communities 
in southern Florida” but concluded that “cryptic or delayed 
effects may have been overlooked.” Nevertheless, fish intro-
ductions are usually considered undesirable due to their 
potential for causing unwanted changes in native popula-
tions and ecosystems (AFS 2008, FWC 2008, Leprieur et al. 

2008, 2009, Vitule et al. 2009). 
Knowing the distribution and abundance of an intro-

duced species is an important step in understanding its po-
tential impacts on an ecosystem. Trends in population size 
and distribution over time can be used to project a species’ 
long-term status. Focusing subsequent research on the ar-
eas where an introduced species is most abundant may im-
prove understanding of that species’ habitat requirements 
and effects on native fauna. This information would help 
those charged with making management decisions, includ-
ing those prohibiting future introductions or limiting the 
spread of a species that has been introduced. 

Although the status and distribution of fishes introduced 
in many areas of Florida have been described (FWC 2008, 
FMNH 2008, Shafland et al. 2008), little information has 
been available on fishes introduced into the Charlotte Har-
bor area. Wang and Raney (1971) conducted the first exten-
sive ichthyological survey of the Charlotte Harbor estuary in 
1968—1969 and collected no introduced fishes. Poulakis et 
al. (2004) compiled all available data to produce a compre-
hensive list of fishes collected in the Charlotte Harbor estua-
rine system; five introduced species were included. Much of 
the information in the Poulakis et al. (2004) synthesis was 
derived from data collected by the Florida Fish and Wildlife 
Conservation Commission’s Fisheries—Independent Moni-
toring (FIM) Program from 1989 through 2002. We used 
FIM Program data collected from 1989 to 2007 to update 
and describe in detail the occurrences and distributions of 
fishes introduced into the Charlotte Harbor estuary, includ-
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CARIBBEAN LEUCOTHOIDAE (CRUSTACEA: AMPHIPODA) OF 
PANAMA

Kristine N. White
University of the Ryukyus, 1 Senbaru, Nishihara, Okinawa, Japan 903-0213; e-mail: white.kristinen@gmail.com

Introduction
The Leucothoidae Dana, 1852 is a family of amphipods 

found worldwide in coral reef environments, seagrass beds, 
and mangrove forests. Leucothoids typically occur inside 
of sessile invertebrate hosts such as sponges, ascidians, and 
bivalve mollusks, and are frequently found in crevices in 
coral rubble. A long history of a problematic taxonomy con-
founds the use of leucothoid amphipods in applied ecologi-
cal studies. The incidental collection of many species and 
lack of strong morphological characters used in past taxo-
nomic analysis have led to several species being misidenti-
fied as Leucothoe spinicarpa Abildgaard, 1789, a situation that 
requires further investigation. 

The species collected around Bocas del Toro, Panama are 
typical of the Caribbean Sea and Western Atlantic Ocean 
with some morphological differences from specimens pre-
viously described from Belize and South Florida. Leucothoe 
garifunae Thomas and Klebba, 2007 and Leucothoe saron 
Thomas and Klebba, 2007 are the only described Caribbe-
an species not reported from Panama. This paper describes 
the leucothoid amphipods collected around Bocas del Toro, 
Panama and notes some morphological variation from spec-
imens collected from Belize and South Florida. 

Materials and Methods
Amphipods were collected with their hosts in June of 

2009 near The Smithsonian Tropical Research Institute 
(STRI) in Bocas del Toro, Panama. Specimens were cap-
tured directly from their hosts using a modified squirt bot-
tle, with their entire host in zip-lock plastic bags, or among 
coral rubble. Ascidian hosts were identified by Rosana 
Rocha (Universidade Federal do Paraná, Curitiba, Brasil). 
Sponge and bivalve mollusk hosts were identified using the 
STRI species database and literature collection unless noted 
in station data. Amphipods were preserved in 95% alcohol 
for further molecular studies. Specimens from all samples 
were identified to species and those selected for dissection 

and illustration were transferred to glycerin. Lengths listed 
in descriptions represent body length of the amphipods. 
Morphological structures were illustrated using a drawing 
tube attached to a Wild M11 compound microscope and 
digitally inked with a Wacom® tablet following Coleman 
(2003). Specimens used for dissection and illustration are 
deposited in the Gulf Coast Research Laboratory (GCRL) 
Museum. All other specimens are maintained in the labora-
tory of the author. Diagnoses of species were generated via 
comparison of all species in the Leucothoidae.  

Results and Discussion
Ten leucothoid species were collected on the Caribbean 

side of Panama near Bocas del Toro. A diagnostic descrip-
tion and illustrations are provided for each species. Table 
1 lists host records for each leucothoid species collected in 
Panama, including new host records.

Ten species of leucothoid amphipods are reported from 
Bocas del Toro, Panama, representing new locality and host 
records (Table 1). With the exception of A. vanga, all species 
were reported from multiple hosts (not including species 
only found in coral rubble). Leucothoe ashleyae was collected 
from 9 sponge hosts (8 previously unreported); L. barana 
was collected from 6 sponge hosts (5 previously unreport-
ed); L. flammosa was collected from 2 bivalve mollusk hosts 
(one previously unreported); L. ubouhu was collected from 
2 sponge hosts (both previously unreported); L. wuriti was 
collected from 6 ascidian hosts (5 previously unreported); 
and L. sp. C Thomas and Klebba, 2007 was collected from 
2 sponge hosts (one previously unreported). Eighteen tuni-
cates were collected, one tunicate contained one L. wuriti 
specimen, and 14 tunicates contained between 2 and 19 L. 
wuriti specimens.  Thirty-three sponges were collected with 
23 containing leucothoid amphipods. Leucothoe ashleyae was 
collected with L. barana and L. ubouhu in 3 sponges. Oth-
erwise, only a single leucothoid species was collected from 

Abstract: Leucothoid amphipods were collected from sponge, ascidian, and bivalve mollusk hosts around Bocas del 
Toro, Panama. New host and locality records are reported for 10 species. Morphological variation is noted in some spe-
cies originally described from Belize and South Florida. Future molecular research will help to clarify the importance of 
this variation. A key to the Caribbean species of the Leucothoidae collected around Bocas del Toro, Panama is provided 
based on morphological characters.

Key Words: Anamixis spp., Leucothoe spp., taxonomy, amphipods
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TRADE-OFFS BETWEEN GEAR SELECTIVITY AND LOGISTICS 
WHEN SAMPLING NEKTON FROM SHALLOW OPEN WATER 
HABITATS: A GEAR COMPARISON STUDY
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Abstract: We compared logistical issues and the catch composition, density, and size structure of nekton samples 
collected with a drop sampler, benthic sled, and a fine mesh cast net in shallow non-vegetated habitats of Galveston Bay, 
Texas. Approximately 16 cast net replicates were collected and sorted for every one drop or benthic sled sample. The drop 
sampler collected the greatest number of species and provided the highest density estimates for the majority of crustaceans 
and small demersal fishes; the sled provided comparable density estimates for penaeids and small demersal nekton, while 
under-representing more mobile fishes. Densities of small benthic nekton were underestimated by the cast net, but it pro-
vided the highest density estimates for larger and mobile fishes. Within the selectivity constraints of each gear, the sled and 
cast net provide viable alternatives to the drop sampler for sampling particular nekton from shallow open water habitats.

Key words: gear efficiency; drop sampler; benthic sled; cast net; salt marsh

Introduction
All sampling gears and techniques used to estimate popu-

lation and community parameters (e.g., composition, abun-
dance, size structure) in aquatic environments have biases 
or selectivities that influence their efficiency. Gear efficiency 
can be defined as the proportion of target organisms within 
a sample area that is successfully quantified, and combines 
the efficiency with which a gear captures or encloses the 
target organisms, and the recovery efficiency of those organ-
isms from the gear (Kjelson and Colby 1977). Defined this 
way, gear efficiency directly relates to the accuracy of the pa-
rameters being estimated and is thus of particular interest 
to ecologists in designing and executing field studies (Rozas 
and Minello 1997). In practice, however, gear efficiency is 
very difficult to measure since no gears provide a complete 
picture of the organisms actually present in a sampling area. 
Accordingly, most studies testing or comparing gears pres-
ent estimates of recovery efficiency and/or comparisons of 
population or community parameter estimates among gears 
or among species (e.g. Connolly 1994, Beesley and Gilmore 
2008). Such studies, while rarely measuring true gear effi-
ciency, form useful foundations for comparisons of popula-
tion or community parameters among studies using different 
gears (Rozas and Minello 1997). They are also important for 
evaluating the relative efficiency of new or modified gears in 
reference to other widely used gears for sampling particular 
target nekton (Stevens 2006), or for comparing the relative 
efficiency of a particular gear in sampling a variety of nekton 
(Lyons 1986, Parsley et al. 1989).

Among the wide variety of gears used to sample nekton 
from shallow—water habitats, those considered to provide 

more quantitative measures of density and species composi-
tion are also logistically the most difficult to operate (e.g. 
Kushlan 1974, Kneib 1991). Gears such as pop nets (Con-
nolly 1994) and drop samplers (Zimmerman et al. 1984) 
rapidly and securely enclose a consistent area and allow for 
the efficient removal or recovery of trapped organisms. How-
ever, such gears typically involve expensive and complicated 
construction, specialized equipment and/or large numbers 
of personnel for deployment, and are time consuming to op-
erate (Rozas 1992). In contrast, simple and easily deployed 
gears such as seine nets and trawls often significantly under-
estimate density or abundance for many species of nekton 
(Lyons 1986, Parsley et al. 1989, Allen et al. 1992). The result 
is that in many circumstances there is a trade—off between 
the gear efficiency and logistical constraints in their use for 
the collection of sufficient numbers of replicates. Gear selec-
tion must be based primarily on suitability for addressing the 
objectives of a study such that results can be reliably inter-
preted and that observed patterns are not simply artifacts of 
the sampling gear (Rozas and Minello 1997, Connolly 1999). 
Logistical issues are important to consider because they af-
fect the cost of implementing a sampling program and the 
ability to achieve sufficient sample size and replication for 
valid statistical comparisons.

Estuarine systems across the northern Gulf of Mexico are 
usually dominated by salt marshes and shallow open water, 
but open water habitat generally covers more area and may 
contribute significantly to the support of many species (Mi-
nello et al. 2008, Fry 2008). The drop sampler was developed 
(Zimmerman et al. 1984) to allow comparative sampling of 
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Introduction
The Caligidae (Siphonostomatoida, Copepoda) compris-

es more than 465 parasitic species, over 250 of which belong 
to Caligus Müller, 1785 (Boxshall and Halsey 2004). Caligus 
spp. are primarily marine; but some representatives rou-
tinely inhabit brackish or fresh water (Margolis et al. 1975). 
Some Caligus spp. have been widely reported from several 
oceans, others have been documented from a single loca-
tion, and a few have only been collected as free-swimming 
individuals not associated with a host (Margolis et al. 1975). 
Caligus spp. range from being stenoxenous to euryxenous, 
with most species infecting actinopterygians (Actinoptery-
gii), a much smaller group exclusively or non—exclusively in-
fecting chondrichthyans (primarly elasmobranchs; Elasmo-
branchii, Chondrichthyes) (Margolis et al. 1975, Tang and 
Newbound 2004), and one species non—exclusively infect-
ing an invertebrate (Ruangpan and Kabata 1984). Herein, 
we report a modest range extension for Caligus rufimaculatus 
Wilson, 1905 based on specimens collected in an odd asso-
ciation with a dead dolphin in the northern Gulf of Mexico 
(GOM) and we contribute new details regarding the mor-
phology of the parasite.

Materials and Methods
Copepods were collected from a bottlenose dolphin, Tur-

siops truncatus (Montagu, 1821) (Delphinidae, Odontoceti). 
The dolphin (juvenile male, 199.5 cm total length) was dis-
covered dead on 26 December 2005, partially submerged 
under a dock in shallow water at the southern edge of Choc-
tawhatchee Bay in Miramar Beach, Florida. Responders 
from the Southeast Fisheries Center (Panama City Beach, 
FL) collected the carcass on 30 December 2005 (the only 
dead animal noted in the area at that time) and moved it to 
a refrigerator. Copepods were collected during necropsy on 
31 December 2005 from the skin of the ventral caudal re-
gion of the body and fixed in 10% formalin. It is not known 

if the copepods were alive at the time the dolphin was re-
moved from the water and no lesion was grossly apparent 
where the copepods were attached. This dolphin stranded 
during a brevetoxin—associated unusual mortality event 
in which 93 dolphin strandings were documented from 
19 September 2005 to 30 April 2006 (Gaydos et al.1). For 
taxonomic study, copepods were cleared in lactic acid into 
which a small amount of lignin pink had been dissolved. 
Fine pins mounted in the tips of thin wooden dowels were 
used to dissect copepods, and the wooden slide technique 
of Humes and Gooding (1964) facilitated the study of intact 
specimens and dissected appendages. Copepods were ex-
amined using bright-field microscopy. Measurements were 
made using a stage micrometer and illustrations were made 
using a camera lucida. Three specimens (2 females, 1 male) 
were studied using a scanning electron microscope (SEM) 
after routine preparation (CO

2
 critical point drying, gold-

palladium sputter coating, mounting on metal stubs with 
2-sided sticky tape). Copepod terminology used herein con-
forms mostly to that of Boxshall and Halsey (2004) and host 
nomenclature and systematics follows Compagno (2005) 
for members of Chondrichthyes, FishBase (Froese and Pau-
ly 2008) for other fishes, Reynolds III and Powell (2002) for 
manatees, and Jefferson et al. (1993) for other marine mam-
mals. Copepod vouchers remain in the personal collection 
of the senior author.

1 Gaydos, J.K., N. Barrios, G.D. Bossart, S. Bowen, K. Evans, R. Ewing, 
M.L. Fleetwood, L. Flewelling, R. Hardy, C. Heil, C. Johnson, W. 
Jones, J. Kucklick, J. Landsberg, J. Litz, T.A. Leighfield, C. Lockyer, 
B. Mase, W. Noke, P. Rosel, D.S. Rotstein, T. Rowles, L. Schwacke, 
T. Spradlin, M. Stolen, M.J. Twiner, and F.M. Van Dolah. In review. 
Brevetoxin-associated bottlenose dolphin (Tursiops truncatus) un-
usual mortality events in the Florida Panhandle: 1999—2000, 2004, 
and 2005—2006. United States National Oceanic and Atmospheric 
Association Technical Memorandum, National Marine Fisheries 
Service—OPR.	

Key Words: Caligus rufimaculatus, marine mammal associate, range extension, parasitic copepod, Tursiops truncatus
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Introduction 
Domeier and Colin (1997) defined a reef fish spawn-

ing aggregation as “a group of conspecific fish gathered 
for the purposes of spawning, with fish densities or num-
bers significantly higher than those found in the area of 
aggregation during the non—reproductive periods.” They 
also ���������������������������������������������������distinguished between resident and transient spawn-
ing aggregations. The principal characteristics of resident 
aggregations are: 1) fish are drawn from a relatively small, 
local area and the spawning site can be reached through 
a short migration. The site often lies within the home 
range of the participating individuals; 2) they occur at a 
specific time of day over numerous days and usually last 
only a few hours; and 3) they take place daily during an 
often lengthy reproductive period of the year. Parrotfish-
es (Scaridae), surgeonfishes (Acanthuridae) and wrasses 
(Labridae) form resident spawning aggregations (Domeier 
and Colin 1997).��������������������������������������   In comparison, transient spawning ag-
gregations have the following characteristics: 1) fish are 
typically drawn from a relatively large area and must often 
travel days or weeks to reach the aggregation site; 2) they 
occur during a very specific portion of the year, usually 
2—3 months and are entrained to the lunar cycle; 3) they 
persist for a period of days or at most a few weeks (Do-
meier and Colin 1997). Groupers (Serranidae), snappers 
(Lutjanidae) and rabbitfishes (Siganidae) are classified as 
forming transient spawning aggregations. As these families 
include many of the most important commercial species 
in tropical fisheries, the majority of research on spawning 
aggregations has been conducted on transient aggregation 
spawners (Whaylen et al. 2004, Matos—Caraballo et al. 
2006, Heyman and Kjerve 2008). Sadovy and Domeier 
(2005) discuss some of the challenges of evaluating and 
managing reef fish spawning aggregations and associated 
fisheries. In contrast to transient spawning aggregations, 
relatively little research has been conducted on resident 
spawning aggregations as these species are not generally 

harvested in commercial fisheries, an exception being the 
landings of scarids and acanthurids in the trap fisheries of 
the wider Caribbean (Munro 1983). Scarids play an impor-
tant role as grazers in the economy of coral reefs and thus 
understanding the spawning aggregations of these species 
is important for resource management (Hawkins and Rob-
erts 2003). In the tropical western Atlantic, there are only 
two species of parrotfish (Sparisoma rubripinne, Scarus iserti) 
and two species of surgeonfish (Acanthurus coeruleus, A. ba-
hianus) which have been adequately documented to form 
resident spawning aggregations (Sadovy et al. 2008). 

However, ���������������������������������������������    the first study of any reef fish spawning ag-
gregation was conducted on a resident aggregation of red-
fin parrotfish (S. rubripinne) on a fringing reef in St. John, 
U.S. Virgin Islands (Randall and Randall 1963). Other 
studies on resident spawning aggregations of scarids in 
the Caribbean include those of Colin (1978) in Jamaica 
and Colin and Clavijo (1988) in Puerto Rico. Scarids have 
complex socio—sexual systems and exhibit both group 
and pair spawning (Thresher 1984). The most common 
relationship between sex and color pattern in scarids is 
exhibited by the presence of two distinctive color pat-
terns; terminal—phase (TP) males and initial—phase (IP) 
males and females (Thresher 1984). TP males usually have 
brightly—colored patterns while IP fish are generally drab 
in appearance (Bohkle and Chaplin1968). Robertson and 
Warner (1978) describe sex change, coloration, and mat-
ing behavior of 10 species of Caribbean parrotfishes from 
the San Blas islands of Panama, including all of the spe-
cies discussed in this study. 

The objective of the present study was to describe the 
spawning behavior of three different species of parrotfish-
es at the same spawning aggregation site with detailed tim-
ing sequences. In addition, observations of other species 
known to form resident spawning aggregations (i.e., sur-
geonfishes) and the predatory behavior of black grouper 




