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Abstract: Endohelminths are reported from a female snake mackerel, Gempylus serpens (Trichiuroidea: Gempylidae), 
captured from a depth of 61 m in the Gulf of Mexico 140 km south of the mouth of Mobile Bay, AL, in August 1998. A 
diverse endohelminth parasite fauna was found: 29 plerocercoid type I tetraphyllideans from the lower intestine; 4 didymo-
zoid metacercariae allocated to the collective group Monilicaecum and one didymozoid metacercaria of the collective 
group Torticaecum from the pyloric cecum; one juvenile Gonocerca phycidis from the stomach; and 5 larvae (L3 stage) 
comprising 3 species of Anisakis from the pyloric cecum. These nematodes were identified as species of Anisakis due to 
the presence of an oblong ventriculus lacking an appendix, no intestinal cecum or interlabia, 3 lips with dentigerous ridges, 
and an excretory pore located between the lateroventral lips. Differences in overall size and in the lengths of the ventriculus 
and esophagus in relation to total body length were used to distinguish the 3 species of Anisakis collected. Seven specimens 
of a possibly unnamed species of parasitic copepod representing Bomolochus infected the gill chamber. Stomach contents 
included 6 early-juvenile flatfish (Pleuronectiformes). All of the helminths are measured and illustrated, and for some of the 
parasites recovered, we are unaware of any reports from this host species. 

Introduction

The snake mackerel, Gempylus serpens Cuvier (Trichi-
uroidea: Gempylidae), is the sole member of Gempylus 
Cuvier, representing one of 16 genera within Gempylidae 
(Nakamura and Parin 1993, Nelson 2006, Froese and Pauly 
2009). Like many gempylids, G. serpens reportedly is a cos-
mopolitan, solitary, meso– or bathypelagic fish that ranges 
in tropical and subtropical seas to 600 m (Nakamura 1990, 
Nakamura and Parin 1993, Froese and Pauly 2009). Gem-
pylus serpens exhibits diel vertical migration and feeds on 
fishes (myctophids, exocoetids, sauries, scombrids), squids, 
and crustaceans (Nakamura and Parin 1993). The species 
sporadically appears as bycatch in the tuna longline fishery, 
but there is reportedly no directed fishery for G. serpens (Na-
kamura and Parin 1993).

Prior to this study, only 5 parasite species have been re-
ported from G. serpens (Table 1). As G. serpens is neither 
sought after nor kept by fishermen and there are no re-
ports of parasites of G. serpens from the Gulf of Mexico, the 
purpose of this study was to survey the parasites of a snake 
mackerel captured in the Gulf of Mexico.

Materials and Methods

A mature female G. serpens was obtained at a fishing tour-
nament in Destin, FL, and examined for metazoan para-
sites. The fish was captured 1 August 1998 from 140 km 
south of Mobile Bay, AL, (29°00’N, 87°50’W; time of cap-
ture = 0400 h; depth of fish = 61 m; total length = 78.5 cm; 

weight = 452.6 g) and placed on ice for 2 days until necropsy 
and removal of parasites in the laboratory. While fixation of 
worms in situ is not ideal, we found that the quality of the 
specimens was good and features of taxonomic importance 
could easily be identified. Platyhelminths were stained in 
Van Cleave’s hematoxylin, dehydrated in a graded ethanol 
(EtOH) series, cleared in clove oil, and mounted in Canada 
balsam. Nematodes were cleared in a solution of 5 parts 
glycerin with 95 parts 70% EtOH, and mounted in glycerin 
jelly. Copepods were placed in 70% EtOH. Drawings were 
made with the aid of a drawing tube. Measurements are in 
micrometers (µm), except where indicated in the text, and 
the mean followed by range and number of measurements 
(n) follow in parentheses where appropriate. Identification 
of the fish was based on Nakamura and Parin (1993) and fish 
systematics and taxonomic authorities follow FishBase 2009 
(Froese and Pauly 2009). Endohelminths were deposited in 
the Harold W. Manter Laboratory of Parasitology (HWML), 
University of Nebraska–Lincoln, Lincoln, NE, USA.

Results and Discussion

We observed 6 early juvenile flatfish (Pleuronectiformes) 
in the stomach of the snake mackerel; 4 partially digested 
with lengths of 1.8 cm, 1.9 cm, 2.2 cm, and 2.8 cm and 2 al-
most completely digested with lengths of 1.8 cm and 2.0 cm, 
respectively. Small pieces of unidentifiable debris and tissue, 
including 1 vertebra, were also removed from the stomach. 
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Abstract: Marine macroalgal assemblages on artificial structures play an important ecological role in coastal and 
estuarine ecosystems and may supplement natural communities in nearby waters. The rocky jetties of Packery Channel, 
located near Corpus Christi, Texas represent a recent addition of hard structure for colonization in the northwest Gulf of 
Mexico. The purpose of this research was to monitor the initial immigration of macroalgal species during the first year 
of colonization and determine the effects of wave energy on recruitment. Ten sampling sites were established along the 
offshore portion of the new Packery Channel jetties. Samples were taken bimonthly from along a 10 m transect between 
September 2006 and July 2007, with quadrats (20 x 30 cm) sampled every meter by destructive harvesting techniques. 
Biomass data obtained from this study assess composition and establish a timeline for algal recruitment. Within the first year 
macroalgal richness was found to be 40 species. Multivariate analyses show strong linkages between rate of recruitment 
and site location. Sites with the highest level of wave energy exhibited significantly increased biomass and simultaneous 
decreased richness values, indicating recruitment is affected by wave energy at a microhabitat scale.

Introduction

Granite jetties, found along the mouth of inlets, serve to 
stabilize channels. By extending beyond the sandbars and 
breaking waves, jetties allow for calmer waters within the 
channels and help to stabilize the channel itself. The granite 
rocks also serve an additional function of providing habitat 
for an array of organisms. Along the Texas coast, jetties offer 
a significant source of hard substratum for attached mac-
roalgae. Over 80 species of macroalgae have been reported 
from a single jetty community in Texas (Baca et al. 1979, Ed-
wards 1976, Edwards and Kapraun 1973, Kaldy et al. 1995).

Dispersal of seaweed propagules, including those of 
macroalgae, is influenced by a variety of physical and bio-
logical factors (Gaylord et al. 2002). Coastlines exhibit 
complex hydrodynamic conditions such as upwelling and 
long–shore drift. These processes make it difficult to un-
derstand dynamics such as colonization, persistence, and 
post–disturbance recovery. Most seaweed propagules are 
able to settle immediately upon release, and the major-
ity are thought to settle within a few days (Santelices 
1990). Most long–distance transport of species is actually 
thought to occur via drifting plants or fertile fragments 
carried by currents (Chapman 1986, van den Hoek 1987).

The algal flora of Texas is largely of tropical affinity. How-
ever, there is a distinct cool temperature flora that develops 
during the winter and early spring (Edwards and Kapraun 
1973). The result is a Texas coast with a variation of mac-
roalgae characteristic of both the northern Gulf of Mexico 
(GOM) and the tropics. A recent study of the macroalgae 
of the Port Mansfield jetties, located about 129 km to the 
south of Packery Channel, reported 14 species that had not 
been previously recorded for the area, increasing the rich-

ness of that pass to 50 species (Klootwyk 2006). Several 
of these species had been previously recorded for the Port 
Aransas area (e.g., Gelidium pusillum and Gracilaria tikvahiae), 
while others had only been found to the south near Port 
Isabel (e.g., Codium taylorii). Studies are therefore needed to 
document the presence or absence of algal species for Pack-
ery Channel. Data from this study will aid in understand-
ing dispersal patterns of macroalgae along the Texas coast.

The assessment of flora recruiting to jetties during the ini-
tial stages of habitat development is very important. Hard sub-
stratum provides a large vertical relief and support for dense 
covers of attached microalgae (periphyton), macroalgae, and 
epifauna (Fikes and Lehman 2008a). These communities in-
fluence food webs and affect benthic productivity by increas-
ing the deposition of organic matter around hard structures 
(Atilla et al. 2003) as well as providing a food source and refuge.

Describing algal composition and colonization is an im-
portant step in understanding marine ecosystem function. 
There are general patterns of early colonizers, such as ephem-
eral algae (e.g., Porphyra, Ulva), being gradually replaced by 
larger perennial algae (e.g., coralline algae) (Chapman and 
Underwood 1998). In New South Wales, Australia, results 
demonstrate that there is no simple seasonal or biogeo-
graphical pattern in the development of algal assemblages, 
which indicate the importance of small-scale influences. 

Models have been developed showing that the produc-
tivity potential of an algal–dominated system increases 
with decreased disturbance (Steneck and Dethier 1994). 
In intertidal communities this may explain cosmopolitan 
trends of low diversity in high energy habitats. The jetty 
system of Packery Channel contains varying levels of wave 
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Abstract: One ecological service that oyster reefs provide is stabilization of shorelines through reduced wave energy 
and erosion from boat traffic, storms, and predominant wind direction. Additionally, increasing sedimentation can enhance 
the growth of emergent marsh vegetation which further stabilizes unconsolidated sediments. A 21 mo study of constructed 
(with only 30-35% coverage) and natural oyster reefs in 3 bayous in the Grand Bay National Estuarine Research Reserve 
(NERR) suggested constructed reefs benefit this retrograding deltaic ecosystem. The marsh edge adjacent to all constructed 
reefs was less eroded (mean = 0.043 m) than edges adjacent to natural reefs (mean = 0.728 m), although all natural and 
constructed sites, regardless of bayou, illustrated large variations in marsh edge growth. The marsh edge in constructed 
sites in one bayou retreated more than in the other bayous, most likely due to its coarser sediments, greater boat traffic, and 
its apparent higher energy location within the landscape. By the end of this study, the ecological function of constructed oys-
ter reefs in all bayous, as measured by marsh edge erosion reduction, was equivalent or exceeded the function in nearby 
natural oyster reefs. The physical structure of the reef further served to reduce erosion and marsh loss and this approach 
may be useful for management of a retrograding deltaic estuarine ecosystem like the Grand Bay NERR.

Introduction

Eastern oyster, Crassostrea virginica, reefs once thrived in 
the coastal environments of the Atlantic and Gulf of Mexico 
(GOM) but have declined as a consequence of overharvest-
ing and environmental degradation, exacerbated by disease, 
epizootics, and altered water flow (Breitburg et al. 2000, 
Coen and Luckenbach 2000, LaPeyre et al. 2003). This loss 
has not only resulted in diminished harvestable oysters but 
also plays an important role in the overall degradation of 
estuaries. Oyster reefs provide fundamental biological, phys-
ical, and chemical functions (Rodney and Paynter 2006, 
Coen et al. 2007, Nestlerode et al. 2007; Beck et al. 2009) 
that contribute to the persistence of estuarine ecosystems. 
Because of the economic and ecological value of this special-
ized habitat, projects have been conducted at multiple scales 
to restore subtidal and intertidal oyster reefs to their histori-
cal extent. Data on fringe (Cake 1983; hereafter referred to 
as small), intertidal reefs suggest that they provide unique 
and necessary habitat for resident and transient estuarine 
fauna as well as shoreline stabilization (Meyer et al. 1997, 
Bartol and Mann 1999, Meyer and Townsend 2000, Piazza 
et al. 2005).

The three–dimensional structure of oyster reef habitat, 
with its high surface area and abundant interstitial space, 
enhances the value of a reef by: 1) encouraging the settle-

ment of oyster spat and other sessile organisms that promote 
the growth and physical expansion of the habitat (Tolley and 
Volety 2005, Rodney and Paynter 2006, Powell and Klinck 
2007, Gregalis et al. 2008, Gregalis et al. 2009); 2) attract-
ing a diversity of infaunal and epifaunal organisms (Powers 
et al. 2003, Tolley and Volety 2005, Shervette and Gelwick 
2008a); 3) increasing prey biomass available to predators, 
thereby enhancing trophic transfer (Meyer and Townsend 
2000, Tolley and Volety 2005, Rodney and Paynter 2006); 
4) providing a shallow water refuge in times of stress, such as 
desiccation stress and seasonal hypoxia (Lenihan et al. 2001) 
or parasite infestation (LaPeyre et al. 2003); and 5) creat-
ing physical barriers that enhance sediment deposition and 
buffer wave energy, thus increasing marsh area and reduc-
ing shoreline erosion (Meyer et al. 1997, Piazza et al. 2005, 
Coen et al. 2007). These functions become compromised 
with the large–scale loss of oyster reefs (Hargis and Haven 
1999, Boesch et al. 2001, Beck et al. 2009).

Although oyster reefs are an ecologically and economical-
ly valuable estuarine habitat type, few studies have focused 
on restoration of and ecological services provided by small, 
intertidal reefs that thrive in the shallow estuaries along the 
GOM (Piazza et al. 2005, Tolley et al. 2005, Shervette and 
Gelwick 2008a, b). As part of a larger restoration project 
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Abstract: New information for the kalliapseudid Tanaidacea occurring in the northwestern Atlantic is presented and 
discussed, including data on range extensions and new depth ranges for 4 species. The taxa studied came from the shelf 
and coastal waters of the southeastern United States, Puerto Rico and Trinidad. The occurrence of Mesokalliapseudes baha-
mensis Sieg is extended from the Bahamas and Belize to the coastal waters of East and Gulf coasts (South Carolina to West 
Florida). The range of Psammokalliapseudes granulosus Brum is expanded northward into the eastern Gulf of Mexico and 
new locality records for this species are established for Tobago and Puerto Rico. Mesokalliapseudes brasiliensis (Băcescu), 
previously known from the southwestern Atlantic off Brazil, is reported from the coastal waters off Trinidad. The range of 
Tanapseudes gutui Hansknecht, Heard, and Bamber is expanded northward into the eastern Gulf of Mexico. New depth 
ranges are established for Alokalliapseudes macsweenyi (Drumm) (82 m), M. bahamensis (52 m), P. granulosus (53 m), 
and T. gutui (82 m). An offshore form of A. macsweenyi occurs at depths ranging from 10-82 m on the inner and mid con-
tinental shelf off the west coast of Florida (Gulf of Mexico); it differs from the coastal form by the shape and dentition of the 
male and female chelipeds. Synonymies, diagnoses, life history remarks, and an illustrated key to the seven kalliapseudid 
species known from the NW Atlantic are presented.

Introduction

Currently 41 species representing 12 genera and 3 sub-
families comprise members of the tanaidacean family Kal-
liapseudidae Lang, 1956 (Anderson 2009, Drumm et al. 
2009). Kalliapseudids are distributed throughout the world’s 
tropical, subtropical, and temperate coastal waters and with 
few known exceptions, are restricted to depths of less than 
200 m (D.T. Drumm, pers. obser.). Within estuarine and 
shelf waters of the north Atlantic region the family is pres-
ently comprised of 6 nominal species contained in 4 genera 
and 2 subfamilies. 

In an unpublished master’s thesis, McSweeny (1968) pre-
sented the first well–documented discovery for a kalliapseud-
id from the NW Atlantic. His detailed and well–illustrated 
description for “Kalliapseudes sp. A” [now Alokalliapseudes 
macsweenyi (Drumm, 2003)] was based on specimens from 
southeastern Florida. The report of Gardiner (1973) for Cir-
ratodactylus floridensis Gardiner, 1973 (now Psammokalliap-
seudes granulosus Brum, 1973) represents the first published 
record for the family from the region. Since then, descrip-
tions and records for 4 additional kalliapseudids, Mesokal-
liapseudes bahamensis Sieg, 1982, M. soniadawnae Bamber, 
1993, M. thalasispeleus Guţu, 2006; and Tanapseudes gutui 
Hansknecht, Heard and Bamber, 2002 from the northwest-
ern Atlantic region have been published. 

This report deals with a review and the presentation of 
new information on the occurrence of members of the fam-
ily Kalliapseudidae from the northwestern Atlantic. Besides 
new range and locality records, we present diagnoses, synon-

ymies, an illustrated key, and remarks on the life histories, 
ecology and taxonomy for the kalliapseudid species known 
to occur in the northwest Atlantic region. The information 
presented here will be invaluable to future studies on the 
ecology, biogeography and phylogeography of the Kalliap-
seudidae. This paper was borne partly out of the senior au-
thor’s dissertation on the systematic revision of the tanaid-
acean family Kalliapseudidae.

Materials and Methods

The total length (TL) of specimens was measured from 
the tip of the rostrum to the tip of the pleotelson. Material 
from the Mississippi–Alabama–Florida Outer Continental 
Shelf Study (MAFLA) has been retained at the Gulf Coast 
Research Laboratory (GCRL) Museum, Ocean Springs, MS, 
USA. Morphological terminology follows Larsen (2003). 
Synonymies of described species, including references to 
pages and figures in original descriptions, are listed immedi-
ately underneath each species.

Abbreviations for museums, institutions and research 
programs used: GCRL, Gulf Coast Research Laboratory; 
MAFLA, Mississippi–Alabama–Florida Outer Continental 
Shelf Study; MHN, Museum National d’Histoire Naturelle, 
Grigore Antipa, Romania; MZUSP, Museu de Zoologia, 
Universidade de São Paulo; NHM, Natural History Muse-
um, London, UK; NMW, National Museum of Wales, Car-
diff, UK; SCDNR, South Carolina Department of Natu-
ral Resources; SERTC, Southeastern Regional Taxonomic 
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Abstract: Diving observations at a black grouper (Mycteroperca bonaci) spawning aggregation site on Bermuda’s reef 
platform revealed many similarities to observations of this species obtained at multi-species spawning aggregation sites in 
Belize. In addition to similarities in body sizes, color patterns and some behavior, the principal spawning period in the days 
after the full moon was also similar. Although spawning was not observed in this study, there was ample indirect evidence 
of spawning at the site, i.e. courtship behavior by males, females with distended abdomens, and color changes.  The forma-
tion of temporary spawning territories by males and courtship behavior within these territories is described and illustrated. 
Taken together, these data appear to indicate that the behavior of black grouper at spawning aggregations is consistent 
across a broad latitudinal range from Belize in the south to the northern limit of the species’ range in Bermuda.

Introduction

Relatively few studies have been published on the biol-
ogy of black grouper (Mycteroperca bonaci), and most of these 
studies have concentrated on the reproductive biology of this 
protogynous hermaphroditic species (Crabtree and Bullock 
1998, García–Cagide et al. 2001, Brulé et al. 2003, Teixeira 
et al. 2004). Spawning seasonality of black grouper at spawn-
ing aggregation sites in Cuba has been described by Claro 
and Lindeman (2003). Although the black grouper is rec-
ognized as a transient aggregation spawner (Domeier and 
Colin 1997), only a small number of studies have described 
the behavior of this species at fish spawning aggregation sites 
(FSAS) with the majority of the research being conducted in 
Belize (Heyman and Kjerve 2008, Paz and Sedberry 2008).  
One study in Florida (Eklund et al. 2000) examined an ag-
gregation site in relation to a Marine Protected Area (MPA) 
boundary but provided less behavioral information as spawn-
ing was not observed. Whaylen et al. (2004) reported see-
ing small groups of black grouper with distended abdomens 
during observations at a primary Nassau grouper (Epineph-
elus striatus) spawning aggregation site in Little Cayman but 
spawning was not observed. 

Black grouper have been an important species to the Ber-
muda fishery for decades but suffered a significant decline in 
landings from the mid–1970s along with many other grouper 
species (Luckhurst 1996). Although it was known that black 
grouper aggregated to spawn, the location of spawning sites 
was apparently not well known in the local fishing industry. 
In contrast, red hind (Epinephelus guttatus) spawning aggrega-
tion sites were well–known and heavily fished, which prompt-
ed early management action to seasonally protect these sites 
(Luckhurst 1998, Luckhurst and Trott 2009). In the summer 
of 2003, the location of a spawning aggregation site for black 
grouper was revealed by fishermen and this lead to research 
to define the dynamics of the aggregation. It was determined 
that the black grouper site was relatively close to an exist-

ing red hind site which was seasonally closed to all fishing. 
Anecdotal evidence indicated that the black grouper site was 
being heavily fished and that the bag limit of one fish per 
boat per day was being routinely exceeded. As enforcement 
of the bag limit was problematic due to the large number of 
landing sites, it was decided to incorporate the black grouper 
site into a redefined and enlarged seasonally protected area 
(Fisheries Protected Areas Order 2004) which included the 
original red hind spawning aggregation site (Luckhurst, pers. 
obs.). Only after the site was seasonally closed to fishing was 
it possible to conduct an intensive research program to study 
the aggregation and learn more about its dynamics without 
interaction with fishermen at the site. The data presented 
here are the first to be derived from this ongoing study.

Materials and Methods 
A week before diving observations began, 2 mooring 

buoys were placed about 40 m apart near the presumed cen-
ter of the spawning aggregation site at a depth of about 30 
m. This was done to avoid anchoring on the site which could 
have disturbed the aggregated fish and also increased the ef-
ficiency of boat operations. There were 2 dive boats on the 
site for 3 days of the project with a single boat on the remain-
ing 2 days. 

Diving observations commenced on the day of the full 
moon in June 2005 and continued for 6 consecutive days. 
No diving was possible on the fifth day due to rough sea 
conditions at the site. Teams of divers from each boat (2–4 
divers per team) recorded their observations on waterproof 
paper on slates and all of the daily observations made dur-
ing the study were collated and used for the present analysis. 
Divers surveyed the area widely and made estimate counts 
of the number of fish within their view and also estimated 
fish sizes. In addition, divers made notes on behavior and 
color patterns. After each dive, team members discussed 
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Abstract: Spotted seatrout, Cynoscion nebulosus, is an important recreational fishery in the coastal waters of the Gulf 
of Mexico and is the most sought after gamefish in coastal Mississippi. The management of C. nebulosus is state-specific, 
and unlike other similarly managed species, data on both population structure and movement support the existence of local 
sub-stocks. It is important for each state to clearly examine its own sub-stock in the context of its own state fishery in order to 
properly manage for local sustainability. We used an age-structured assessment model to examine the status (1993–2005) 
of the Mississippi C. nebulosus population and to project forward several probable management actions (i.e., length limits) 
while also accounting for uncertainty in both fishing mortality and annual recruitment. Model results suggest annual fishing 
mortality for Mississippi C. nebulosus is close to Fmsy, but that spawning stock biomass (SSB) is not below SSBmsy. This sug-
gests the sub-stock is currently stable, but with high fishing pressure and a high dependence on annual recruitment to the 
fishery. Projections suggest that when uncertainty in angler effort and annual recruitment are included in the analysis, more 
conservative management actions are warranted in order to achieve both higher fishery yield and stable SSB.

Introduction

Spotted seatrout, Cynoscion nebulosus, is an important rec-
reationally and commercially harvested species in all states 
bordering the northern Gulf of Mexico (GOM, GSMFC 
2001). In particular, the landings of C. nebulosus have been 
increasing in coastal Mississippi state waters since 1995 as 
spotted seatrout are the dominant target of recreational an-
glers within the state. While historically the commercial har-
vest of C. nebulosus has been high, recreational landings have 
represented over 90% of total landings since 1981 (NMFS 
Fisheries Statistics Section unpublished data). As a result, 
the recreational management of C. nebulosus in Mississippi 
is a significant issue that receives a lot of public attention. 

Although C. nebulosus is harvested across the northern 
GOM coast, there is evidence that there is not a single 
GOM stock but multiple sub–stocks. Cynoscion nebulosus is 
a non–migratory estuarine–dependent species (Gold and 
Richardson 1998) that can be found in a variety of coastal 
habitats, but is generally found in shallow water (< 1 m) as-
sociated with rooted vegetation (GSMFC 2001). Data from 
tagging studies in Mississippi and elsewhere indicate that 
individual adult fish are highly unlikely to travel more than 
15 km both within and between years (Moffett 1961, Baker 
and Matlock 1993, Hendon et al. 2002). These data support 
the idea that there are sub–stocks of C. nebulosus differen-
tiable at a scale consistent with each GOM state, and it is 
reasonable to generate both independent stock assessments 
and management regulations for each GOM state. This is 
consistent with existing management in that C. nebulosus 
are managed independently within each state as a part of 
a cooperative agreement between states (GSMFC 2001). 

Regulations for the recreational harvest of C. nebulo-

sus vary greatly by GOM state (Table 1). Yet, all five states 
have adopted a proxy for maximum sustainable yield (MSY) 
based on the spawning potential ratio (SPR). The SPR 
measures the reproductive potential of the fished stock in 
comparison to the reproductive potential of the virgin (i.e., 
unfished) stock. The SPR proxy can be estimated from age-
structured landings data and provides an easily interpretable 
benchmark against which to determine stock status. Not all 
states have a target SPR value but all 5 states report the SPR 
for their state as part of their respective stock assessment.  

The recreational fishery for C. nebulosus in Mississippi is 
particularly important in comparison to other state–man-
aged fisheries. An analysis of angler interview data for Mis-
sissippi indicates that C. nebulosus is the dominant target spe-
cies among anglers in Mississippi (National Marine Fisheries 

Table 1. Current fishery regulations for Cynoscion nebulosus 
by Gulf of Mexico (GOM) state. SPR—spawning potential 
ratio.
 
State	 Minimum size	D aily Bag	T arget SPR
	 limit (in)	 limit

Florida	 15-20*	  5	 35%

Alabama	 14	 10	 30%

Mississippi	 13	 15	 n/a

Louisiana	 12	 25	 18%

Texas	 15-25**	 10	 30%

*FL allows 1 fish/day > 20” TL

** TX allows 1 fish/day > 25”
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 Introduction

Giant salvinia (Salvinia molesta) is among the worst inva-
sive aquatic weeds in the world (Holm et al. 1977) and has 
invaded aquatic habitats in numerous countries (Julien et 
al. 2002). Under ideal conditions giant salvinia can double 
its biomass within 2 (Cary and Weerts 1983) to 4 d (Gau-
det 1973, Mitchell and Tur 1975, Sale et al. 1985), clogging 
waterways with dense mats of vegetation. A single plant is 
capable of starting a population that may cover 103.6 km2 
(40 mi2) in 3 mo (Creagh 1991/1992 in Jacono and Pitman 
2001). Giant salvinia can out–compete native vegetation and 
if control measures are not implemented, will completely 
cover the water surface and form mats up to 1 m thick (Cre-
agh 1991/1992 in Oliver 1993). These mats deplete dissolved 
oxygen, make waterways uninhabitable by most fish species, 
impede boat traffic, reduce habitat for waterfowl, limit access 
for fishing and swimming and can interfere with water use 
for electrical generation, irrigation and municipal water sup-
plies (Julien et al. 2002).

Giant salvinia has been listed as a Federal Noxious Weed 
since 1984 (McFarland et al. 2004), and as such, it is ille-
gal to import into, or transport this plant within the United 
States. Giant salvinia also appears on many state noxious 
weed lists, including Mississippi’s (U.S. Department of Ag-
riculture 2009). However, if giant salvinia is not declared by 
a state as a noxious weed, it can still be cultivated and sold 
within that state. Despite regulations, this species continues 
to be moved through the water garden trade as an ornamen-
tal plant for backyard ponds. Escapes or releases from such 
areas may have resulted in its establishment in numerous 
southern states such as Florida, Louisiana, and Texas and in 
major waterways like the Colorado River (U.S. Geological 
Survey 2009). 

A population of giant salvinia was discovered in June 
2005 in the lower west Pascagoula River distributary and a 
major tributary, Bluff Creek, in Jackson County, Mississippi. 
At the first report of infestation, the Mississippi Department 
of Marine Resources (MDMR) conducted an initial survey of 
the watershed and determined that giant salvinia was restrict-
ed to areas on the western side of the river both north and 
south of Interstate 10 and was densest in backwater sloughs 

(Figure 1). Biologists from MDMR also concluded that the 
infestation had become too extensive (about 789 ha) to erad-
icate with herbicides or mechanical control methods, so Aus-
tralian salvinia weevils (Cyrtobagous salviniae) were chosen as 
a bio–control agent. The weevils were seeded in 3 locations 
on 18 August 2005 in an effort to establish a population that 
would ultimately hinder the spread. An outreach campaign, 
in the form of signs at boat ramps and other high–visibility 
areas, was also initiated to increase public awareness of giant 
salvinia and on measures to prevent its spread. Interviews 
of local residents by MDMR indicate that the source of the 
infestation was likely a direct release of the plant during a 
clean–out of a water garden pond. The densest area of infes-
tation was in a canal that drains a residential area just south 
of I–10.

Hurricane Katrina struck the Mississippi coast 29 August 
2005 causing a storm surge in the study area ranging from 
4.6–5.2 m (FEMA 2005). At the time, there was concern and 
speculation over the fate of the giant salvinia. Several hypoth-
eses were considered to have merit: 1) The storm surge may 
have beached much of the plant material on land, rendering 
the population small enough for control efforts; 2) the salin-
ity of the surge may have killed at least the downstream por-
tion of the infestation; 3) the plant may have been spread to 
new areas during the flooding; and 4) the growth and spread 
of remaining giant salvinia may be augmented by increased 
nutrient levels resulting from the flooding.

The objectives of this study were to: 1) survey the lower 
Pascagoula River Basin and determine the post–storm dis-
tribution and abundance of giant salvinia; 2) control any 
remaining giant salvinia through physical and/or chemical 
means; 3) determine the fate of the bio–control agents; and 
4) determine if re–introduction of salvinia weevils is needed 
and if so, to decide where best to release them.

Materials and Methods

The study area consisted of about 483 km of navigable 
waterway of the lower Pascagoula River system from near the 
river mouth at Highway 90 to about 11.26 km north of Inter-
state 10 (Figure 1). The extent of the survey area was chosen 
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Introduction

Within the western North Atlantic Ocean there are at 
least 4 genera and 5 species of chimaeroids occurring in deep 
waters generally associated with outer continental slopes or 
areas of high bathymetric relief (Didier 2002; Didier 2004).   
Two chimaeroids, Chimaera cubana and Hydrolagus alberti, are 
known to be indigenous to the Caribbean Sea in waters asso-
ciated with the Greater and Lesser Antilles.  While H. alberti 
occurs throughout the Gulf of Mexico and the Caribbean 
Sea, C. cubana is thought to be endemic to an area bounded 
by Cuba and Colombia (IUCN 2009).   These two chimaeras 
are readily differentiated by the presence or absence of an 
anal fin and species–specific branching patterns of cranial 
lateral line canals (Didier 2004).  Since the description of 
C. cubana by Howell–Rivero (1936), only 10 specimens have 
been reported in the primary literature with another 11 speci-
mens located in museum collections (Bunkley–Williams and 
Williams 2004).  The dearth of biological information on 
C. cubana led the International Union for the Conservation 
of Nature to recommend that “basic data be collected on all 
captures” (IUCN 2009).    

Materials and Methods

On 25 March 2009 an adult female C. cubana was cap-
tured on longline gear off St. Croix, U.S. Virgin Islands, at 
17o38.25’N, 64o48.26’W between 2017–2144 h at a depth of 
280 m.  The bottom temperature, dissolved oxygen and salin-
ity at the site were 18.3oC, 5.7 mg/l and 36.5, respectively.  
An incision was made through the abdominal musculature 
and the gastrointestinal and reproductive organs were ex-
cised. Fresh material was used for all examinations and pho-
tographs. The specimen was frozen after inspection, and later 
deposited in the museum at the University of Southern Mis-
sissippi, Gulf Coast Research Laboratory (accession number 
GCRL 36376). Anatomical terms used in descriptions follow 
Dean (1906), Wourms (1977) and Jones et al. (2005).

Results and Discussion

The specimen’s anal fin, caudal fin and tail filament were 
missing (Figure 1), and thus a total length measurement was 
not taken.  The distances from the snout to the pectoral fin 
origin and snout to the pelvic fin origin were 103 mm and 
338 mm, respectively.    

The digestive tract contained numerous Clypeaster subde-
pressus tests and ambulatory spines, suggesting these echino-
derms could represent a significant prey item of C. cubana.  
Eight gyrocotylidean cestodes were distributed throughout 
the spiral intestine.  Bunkley–Williams and Williams (2004) 
reported the presence of 2 specimens of a gyrocotylidean 
cestode in the spiral intestine of a C. cubana caught off La 
Parguera, Puerto Rico, and identified the specimens as Gy-
rocotyle rugosa or G. urna.   We obtained the specimens re-
ported by Bunkley–Williams and Williams (2004) from the 
United States National Parasite Collection (USNPC No. 
92730) and found them to be conspecific with the specimens 
we collected.  Based on diagnostic characters used to differ-
entiate among the species within the genus (i.e., shape of 
the lateral body margin), we identified all of the specimens 
as G. urna.  A forthcoming study will examine 28S rDNA 
fragments from the Caribbean, Norwegian and Australian 
specimens of G. urna to thoroughly assess the identity of Ca-
ribbean Gyrocotyle fauna.

The reproductive tract was typical of a female chimaeroid 

Figure 1.  Lateral view of the adult female Chimaera cubana col-
lected south of St. Croix, U.S. Virgin Islands, on 25 March 2009.  
The right side of the fish is presented due to damage to the left pec-
toral and pelvic fins.  Note that the preopercular and horizontal 
canals have separate branching points from the suborbital canal. 
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Introduction

Seagrass beds are a valuable resource because of the numer-
ous roles they play in coastal systems. Seagrass blades provide 
habitat for abundant micro– and macro–algal communities, 
which in conjunction with the seagrass, contribute substan-
tially to primary productivity in estuarine systems (Heck and 
Valentine 2006). The blades and roots stabilize sediments, 
which improves water clarity and increases light penetration, 
further increasing primary production (Zieman 1982, Gacia 
and Duarte 2001). Seagrass beds may also provide increased 
growth rates, critical habitat, and predation refuges for a vari-
ety of organisms (e.g., Irlandi and Peterson 1991, Hemminga 
and Duarte 2000) and have an increased abundance and di-
versity of juvenile and adult fish and other epibenthic organ-
isms (Summerson and Peterson 1984, Heck et al. 1995). 	

In Texas, like most of the western Gulf of Mexico 
(GOM), shoal grass (Halodule wrightii), manatee grass (Syrin-
godium filiforme), and turtle grass (Thalassia testudinum) are 
the most common seagrasses (Zieman 1982, Quammen and 
Onuf 1993, Withers 2002). Eighty percent of seagrass beds 
in Texas currently occur in the Laguna Madre (hereafter 
LM), a hypersaline lagoon that separates a coastal barrier 
island (Padre Island) from the Texas mainland (Pulich 1998, 
Tunnell and Judd 2002). Seagrasses were once common 
in many Texas bays, but have disappeared or declined in 
coverage in many areas due to anthropogenic causes (Pu-
lich and Onuf 2007). Fortunately, the loss of seagrasses 
in Texas bays was offset by the increase in seagrass abun-
dance in the LM due to the moderation of salinity after 
dredging of the Gulf Intracoastal Waterway (Quammen 
and Onuf 1993). Shoal grass can survive and grow in sa-
linities from 5–80 (McMillan and Moseley 1967) and this 
seagrass dominated the LM for decades because of its abil-
ity to withstand these extreme salinities (Withers 2002). 

Shoal grass harbors a diverse resident fauna (Tolan et 
al. 1997) and the migratory redhead duck (Aythya ameri-
cana) population depends on shoal grass in the LM for 
food during the winter season (Cornelius 1977). Shoal and 
manatee grass are currently present in the upper LM, with 
shoal grass historically being dominant (Quammen and 
Onuf 1993) and extensively studied (e.g., Dunton 1994, 
1996). However, manatee grass is increasing in coverage 

in much of the LM and is steadily replacing shoal grass in 
this system (Quammen and Onuf 1993, Pulich and Onuf 
2007). In other areas such as Corpus Christi Bay, shoal, 
manatee, and turtle grass have coexisted for the past 20 
yrs (Czerny and Dunton 1995, K. Dunton pers. comm.).

Although manatee grass is becoming increasingly abun-
dant in Texas bays, its growth characteristics have not 
been measured in the western GOM. Changes in seagrass 
species composition can have significant community ef-
fects (Micheli et al. 2008), but the effects of a transition 
from shoal to manatee grass in the LM have not been ex-
tensively studied (but see Tolan et al. 1997). The goals of 
our study were to measure growth patterns of these two 
seagrass species in two locations in the western GOM 
that vary in salinity, epiphyte loads, and nutrient inputs.

Materials and Methods

We selected two locations (bays) for this study: the East 
Flats section of Corpus Christi Bay (CCB) and another 
in the upper LM. Corpus Christi Bay is an urban estuary 
that receives substantial nutrient inputs, which are much 
higher than in the LM. Water exchange occurs more read-
ily in CCB, giving this location lower, albeit more variable, 
salinity. By utilizing these locations, we were able to measure 
growth characteristics of shoal and manatee grass under dif-
ferent abiotic conditions. In both CCB and LM, we sampled 
monospecific stands of manatee grass that were adjacent to 
monospecific stands of shoal grass. Seagrass beds were sepa-
rated by ~50 m in LM and ~500 m in CCB, and all were lo-
cated in about 1.3 m of water (referenced to MLLW). GPS co-
ordinates were 27°24.793’N, 97°21.224’W (shoal grass) and 
27°24.805’N, 97°21.214’W (manatee grass) in the LM and 
27°48.581’N, 97°07.323’W (shoal grass) and 27°48.758’N, 
97°07.195’W (manatee grass) in CCB. We placed a PVC pole 
near the center of each seagrass bed and all growth character-
istics were made within 10 m of these poles for each species. 

Hydrolab minisondes were deployed in both loca-
tions and set to measure salinity and water tempera-
ture over a 60 s period daily for 10–14 d. We averaged 
the salinity and temperature for each 60 s measurement 
and then averaged these values for a grand mean of 
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