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Abstract

The 2010 Gulf of Mexico Deepwater Horizon was the largest spill in human history that

occurred during a 12- week period over ten years ago; however, after more than a decade

of post-spill  research little definitive remains known about the long-term impacts on the

development and distribution of fishes in and around the region of the disaster. Here we

examine endemic Gulf of Mexico fish species that may have been most affected by noting

their past distributions in the region of the spill  and examining data of known collecting

events over  the last  twenty years (ten years prior  to  the spill,  ten years post  spill).  In

addition  some  observational  data  that  did  not  result  in  specimen  collections  are  also

examined here. Five years post spill, it was reported that 48 of the Gulf’s endemic fish

species had not been collected, with expanded methods we now report that 29 (of the 78

endemic species) have not been reported in collections since 2010 (five of these are only

known from observations post-spill). Although there is some cause to celebrate the good

news that some previously ‘missing’ species have been found, the lack of information for

many species remains a cause for concern. 
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Introduction

The 2010 Gulf of Mexico Deepwater Horizon Oil Spill (DWH), MC 252 or Macondo blowout

was the largest accidental oil spill in history (Crone and Tolstoy 2010, Rabalais
2014, Murawski et al. 2023). The tremendous amount of oil spilled during DWH

was estimated at 134 million gallons (down from greater than 200 million reported in earlier

sources),  which,  resulted  in  an  immediate  contamination  area  of  149,000  km  and

continued to spread through currents widely in the Gulf of Mexico (GOM) (Rabalais 
2011,  Ramseur  and  Hagerty  2014,  MacDonald  et  al.  2015,  
Berenshtein et al. 2020).

Coupled with  the fact  that  it  occurred in  the deep sea (>1000 m depth)  and with  the

coordinated  release  of  more  than  a  million  gallons  of  dispersant,  which  has  been

suggested to have made the DWH oil as much as 52% more toxic, more difficult to clean

up, and increased its impact to wildlife (Rico-Martínez et al. 2013). It has been

suggested almost 100 million gallons of DWH oil combined with dispersants remains in the

Gulf and is one of the worst pollution events in history (Goodbody-Gringley et al. 
2013, Ramseur and Hagerty 2014).

Even after a decade, the long-term effects of the spill are still not fully understood. Recent

research  has  suggested  there  have  been  some persistent  ecological  effects  including

damage to deep ocean coral communities, harm to oyster fisheries, loss of marshlands,

population declines of marine mammals, sea turtles, and seabirds (Barron et al. 2020).

Some fish species appear to have been particularly at risk and impacted by the 2010 Oil

Spill with evidence of physical and developmental abnormalities reported and evidence of

extirpations (Whitehead et al. 2012, Incardona et al. 2014, Dubansky et al. 2013, Brette et

al. 2014, Mager et al. 2014, Alloy et al. 2016, Chakrabarty et al. 2016). Further, risks from

oil  production  related  polycyclic  aromatic  hydrocarbons  (PAH)  exposure  and

concentrations in fishes is widespread in the GOM and will likely continue as extraction of

petrochemical intensifies (Turner and Rabalais 2019, Pulster et al. 2020). These include

Taylor Energy’s MC20 oil spill which began in 2004 and continues today (Schrope 2013, 

Mason 2019). Linardich et al. (2019) reported that habitat degradation is the leading cause

of risk to endemic GOM species, and oil spills are certainly part of that equation. 

The Gulf of Mexico is one of the most biologically rich and resilient marine environments in

the world with 1541 fish species known from the region, 78 of which are reported to be

endemic to the Gulf (i.e., found only in the Gulf; McEachran 2009, Chakrabarty et al. 2016).

Although  many  commercially  valuable  fish  species  populations  have  been  examined

following DWH most Gulf ichthyofauna as a whole has received little attention (Fodrie et al.

2014, Murawski et al. 2023). The IUCN has suggested that upwards of 25% of the Gulf’s

endemic  fishes may be threatened with  extinction (Linardich et  al.  2019,  IUCN 2023).

Chakrabarty et al. (Caruso et al. 2018, Chakrabarty et al. 2016 examined museum records
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for the occurrence of all known endemic Gulf fish species (77 spp. thought to be endemic

at the time) five years after the spill  and reported that 48 species of fish had not been

officially collected (i.e., vouchered in natural history collections) since the 2010 spill.  Of

these 14 species were designated as being of ‘greatest concern’ as they may have been

most impacted by DWH because of their past distributions being largely (>35%) within the

spill region. 

In  this  current  study  we  reexamine  museum  records  (2000-2020)  of  the  78  endemic

species  (adding  the  recently  described  American  Pocket  shark,  Mollisquama

mississippiensis, as a Gulf endemic) using data from The Global Biodiversity Information

Facility  (GBIF:  https://www.gbif.org/),  FishNet2  (http://www.fishnet2.net/)  and  recent

literature.

Material and methods

The documented occurrences of 78 species endemic to the Gulf of Mexico region were

tallied  using  two  databases:  The  Global  Biodiversity  Information  Facility  (GBIF)  and

FishNet2. To complementary specimen data from these databases, an extensive review of

the literature on individual species was performed to determine if observations of these

taxa were made (that were not part of digitized collections), population status as well as

range  expansion.  The  International  Union  for  Conservation  of  Nature’s  Red  List  of

Threatened Species (abbreviated “IUCN Red List” throughout) status was also reviewed

and reported here when available (https://www.iucnredlist.org/). 

GBIF recently  changed their  data algorithm to  include observed species in  addition to

preserved specimens. To accurately measure the change in species populations, the data

from the total  identified specimens (preserved and observed in nature) from GBIF was

graphed separately and compared to the total preserved specimens from FishNet2 from

2000  to  2020.  Only  species  found  in  the  Gulf  of  Mexico  and  Caribbean  region  were

accounted  for  in  the  data,  unless  otherwise  noted.  We last  gathered  data  from these

websites on April 20, 2023. 

A scatterplot graph was created in Microsoft Excel by plotting the Number of Occurrence(s)

on the  y-axis,  and the  Number  of  Years  on the  x-axis.  Collections  data  from GBIF is

denoted as “GBIF Preserved” when a voucher specimen was collected, human observation

data form GBIF is denoted as “GBIF Observed”, and collections data from FishNet2 is

denoted  by  “FishNet2  Preserved”  to  indicate  the  type(s)  of  data  that  each  database

reported. No graph is included if species were not sampled between 2000-2020 (10 years

before and 10 years after DWH).

Chakrabarty  et  al.  (2016),  Chakrabarty  et  al.  (2012) listed  fish  species  in  need  of

conservation concern based on their known distribution within the spill zone or proximity to

the DWH oil spill surface slick. Here we refer to these as “Species of Greatest Concern” (if

over 35% of their range was in the spill zone) or “Lesser Concern” (if less than 35% of their

range was in the spill zone, but they are still considered endemic) and their names are in
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bold if they have not been observed or collected since 2010 and shown in Table 1 and 2,

an asterisk denotes that it has only been observed and not vouchered (i.e., collected and

cataloged in a museum). No scatterplot is included for species lacking collections in the 20

year  period  of  our  survey,  but  we  include  information  about  the  last  observations/

collections events when that is known.

Eschmeyer’s  Catalog  of  Fishes  (https://www.calacademy.org/scientists/projects/

eschmeyers-catalog-of-fishes) was used to update taxonomic names and we also show

the authority (authors of original description) and the family name from that catalog (Fricke

et  al.  2023)  Please  note  that  following  taxonomic  convention,  the  taxonomic-authority

reference following the scientific name is only presented in parentheses if the species was

described in a different genus than it is currently in, otherwise there are no parentheses. 

Results

Alosa  alabamae Jordan  and  Evermann,  1896 -  in Jordan  and  Evermann  1896

; (Clupeidae), Alabama shad. Status listed as “Near Threatened” on the IUCN Red List (

Anonymous 2021). (Fig. 1)

Alosa chrysochloris  Rafinesque,  1820 in Rafinesque 1820;  (Clupeidae),  Skipjack shad.

Status listed as “Least concern” on the IUCN Red List (Robertson and Caruso 2018). (Fig. 

1)

Atherinella schultzi (Álvarez and Carranza, 1952) Álvarez del Villar and Carranza 1952;

(Atherinopsidae), Chimalapa silverside. Status listed as “Data Deficient” on the IUCN Red

List (Espinosa Pérez and Lambarri Martínez 2019). (Fig. 1)

Atractosteus spatula (Lacepède, 1803) Lacepède 1803; (Lepisosteidae), Alligator gar; note

that this species is represented here by the Gulf of Mexico samples and that this species is

predominantly found in freshwaters whose collections are not shown here. Status listed as

“Least concern” on the IUCN Red List (Collette et al. 2019). (Fig. 1)

Bollmannia communis Ginsburg, 1942 in Ginsburg 1942; (Gobiidae), Ragged goby. Status

listed as “Least concern” on the IUCN Red List (Anonymous 2015). (Fig. 2)

Bollmannia eigenmanni (Garman, 1896) Garman and 1896; (Gobiidae), Shelf goby.Status

listed as “Least concern” on the IUCN Red List (Anonymous 2015). Fig. 2

Brevoortia  gunteri Hildebrand,  1948  in  Hildebrand  1948;  (Clupeidae),  Finescale

menhaden.Status listed as “Least  concern” on the IUCN Red List  (Collette et  al.  2019

). (Fig. 2)

Brevoortia  patronus Goode,  1878 in  Goode 1878;  (Clupeidae),  Gulf  menhaden.  Status

listed as “Least concern” on the IUCN Red List (Collette et al. 2019). (Fig. 2).

Calamus arctifrons Goode and Bean, 1882 in Goode and Bean 1882; (Sparidae), Grass

porgy. Status listed as “Least concern” on the IUCN Red List (Collette et al. 2019). (Fig. 3)
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Calamus  campechanus Randall  and  Caldwell,  1966  in  Randall  and  Caldwell  1966

(Sparidae), Campeche porgy. Last reported on GBIF in 2007, although Poot‐López et al.

(2017) reported 15 C. campechanus caught between Sept 2015-October 2016 off of the

northern coast of the Yucatan Peninsula, Mexico. Borges-Ramirez et al. (2020) reported 40

C.  campechanus  caught  in  2019 in  Los  Petenes  Biosphere  Reserve,  Campeche Bay,

Mexico. Status listed as “Data Deficient” on the IUCN Red List (Collette et al. 2019). (Fig. 3

)

Chasmodes longimaxilla Williams, 1983 in Williams 1983; (Blenniidae), Stretchjaw blenny.

Status listed as “Least concern” on the IUCN Red List (Anonymous 2014). (Fig. 3)

Citharichthys  abbotti Dawson,  1969  in  Dawson 1969;  (Cyclopsettidae),  Veracruz  whiff.

Species last reported in 2001 off the Texas coast. Status listed as “Least concern” on the

IUCN Red List (Munroe et al. 2015). (Fig. 3)

Coryphaenoides mexicanus (Parr, 1946) in Parr 1946; (Macrouridae), Mexican grenadier.

Status listed as “Least concern” on the IUCN Red List (Roa-Varón and Iwamoto 2019).

(Fig. 4)

Coryphopterus punctipectophorus Springer,  1960 in Springer 1960;  (Gobiidae),  Spotted

goby. Status listed as “Least concern” on the IUCN Red List (Anonymous 2015). (Fig. 4)

Ctenogobius claytonii (Meek, 1902) in Meek 1902; (Gobiidae), Black fin goby. The species

was  last  reported  off  the  Yucatan  Peninsula,  Mexico  in  2015.  Status  is  listed  as

“Vulnerable” on the IUCN Red List (Pezold 2019). (Fig. 4)

Cynoscion  arenarius  Ginsburg,  1930 in  Ginsburg  1930;  (Sciaenidae),  Sand  seatrout.

Status listed as “Least Concern” on the IUCN Red List (Espinosa-Perez and Robertson

2020). (Fig. 4)

Dipturus olseni (Bigelow and Schroeder, 1951) in Bigelow and Schroeder 1951; (Rajidae),

Spreadfin skate. The species was last reported in 2011 off the coast of Alabama. Status

listed as “Least Concern” on the IUCN Red List (Kulka et al. 2020). (Fig. 5)

Dipturus oregoni Bigelow and Schroeder, 1958 in Bigelow and Schroeder 1958; (Rajidae),

Hooktail skate. Status listed as “Least Concern” on the IUCN Red List (Crysler et al. 2020

). (Fig. 5)

Eptatretus minor (Fernholm and Hubbs, 1981) in Fernholm and Hubbs 1981; (Myxinidae).

The species was last reported in 2009 off the coast of Mississippi. Status listed as “Data

Deficient” on the IUCN Red List (Anonymous 2011). (Fig. 5)

Eptatretus  springeri  (Bigelow  and  Schroeder,  1952)  in  Bigelow  and  Schroeder  1952;

(Myxinidae),  Gulf  hagfish.  Status  listed  as  “Least  Concern”  on  the  IUCN  Red  List  (

Mincarone and Mok 2022). (Fig. 5)

Etmopterus  schultzi  Bigelow,  Schroeder,  and  Springer,  1953  in  Bigelow  et  al.  1953;

(Etmopteridae), Fringefin lanternshark. The species was last reported in the GOM in 2009
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off the coast of Alabama. Status listed as “Least Concern” on the IUCN Red List (Cotton et

al. 2021). (Fig. 6)

Eustomias  leptobolus Regan  and  Trewavas,  1930  in  Regan  and  Trewavas  1930;

(Stomiidae), Black dragonfish. The species was last reported in the GOM in 1960 off the

coast of Louisiana and the species status is listed as “ Data Deficient” by IUCN (Harold and

Milligan 2019).

Exechodontes  daidaleus DeWitt,  1977  in  DeWitt  1977;  (Zoarcidae),  Outwordtoothed

eelpout. The species was last reported in the GOM in 2007 off the coast of Florida. Status

listed as “Least Concern” on the IUCN Red List (Vega-Cendejas et al. 2019). (Fig. 6)

Floridichthys  carpio  (Günther,  1866)  in  Günther  1866;  (Cyprinodontidae),  Goldspotted

killifish. Status listed as “Least Concern” on the IUCN Red List (Chao et al. 2015). (Fig. 6)

Fundulus grandis Baird and Girard,  1853 in Baird and Girard 1853;  (Fundulidae),  Gulf

killifish. Status listed as “Least Concern” on the IUCN Red List (Collette et al. 2019). (Fig. 6

)

Fig. 6 

Fundulus  jenkinsi (Evermann,  1892)in Evermann  1892;  (Fundulidae),  Saltmarsh

topminnow. Status listed as “Vulnerable” on the IUCN Red List (Collette et al. 2019). (Fig. 7

)

Fundulus persimilis (Miller,  1955) in Miller 1955; (Fundulidae), Yucatan killifish. Species

last reported in 2005 off of the Yucatán Peninsula, Mexico. Status listed as “Endangered”

on the IUCN Red List (Jelks et al. 2019). (Fig. 7)

Fundulus  pulvereus  (Everman,  1892)  in  Evermann  1892;  (Fundulidae),  Bayou  killifish.

Status listed as “Least Concern” on the IUCN Red List (Collette et al. 2019). (Fig. 7)

Fundulus  xenica  Jordan  and  Evermann,  1896 (formerly  Adinia  xenica)  in  Jordan  and

Evermann 1896; (Fundulidae), Diamond killifish. Status listed as “Least Concern” on the

IUCN Red List (Anonymous 2015). (Fig. 7)

Gambusia  yucatana Regan,  1914  in  Regan  1914;  (Poeciliidae),  Yucatan  gambusia.

Species last  reported on FishNet2 in  2010 the Yucatán Peninsula,  Mexico. Rodríguez-

Fuentes  et  al.  2016 reported  collecting  G.  yucatana (  N =  38)  in  Yucatan  Peninsula

wetlands during a monitoring campaign in May 2014. Aguilar et al. 2021 reported collecting

juvenile  G. yucatana (number  not  reported)  from a  small  stream in  San Francisco de

Campeche  City,  Mexico  in  2017. Aguilar  et  al.  2022 reported  collecting  G.  yucatana

(number not reported) from a small stream in San Francisco de Campeche City, Mexico in

2020. Status listed as “Least Concern” on the IUCN Red List (Collette et al. 2019). (Fig. 8)

Gobiosoma longipala Ginsburg, 1933 in Ginsburg 1933; (Gobiidae), Twoscale goby. Status

listed as “Least Concern” on the IUCN Red List (Anonymous 2015). (Fig. 8)
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Gordiichthys  ergodes McCosker,  Böhlke,  and  Böhlke,  1989  in  McCosker  et  al.  1989;

(Ophichthidae),  Irksone eel.  Species  last  reported on FishNet2 in  2006 off  the  Florida

coast. Status listed as “Data Deficient” on the IUCN Red List (McCosker 2015). (Fig. 8)

Gordiichthys  leibyi McCosker  and  Böhlke,  1984  in  McCosker  and  Böhlke  1984;

(Ophichthidae), String eel. Species last reported in the GOM in 1973 off the Florida coast

and reported off the Atlantic coast in 2004, 2001 and 2000. Caires and Fonseca (2010)

reported a mature female Gordiichthys leibyi from the stomach of a Yellowtail snapper (

Ocyurus  chrysurus)  collected  70  miles  off  the  coast  of  Mucuri,  Bahia, Brazil  in  2005.

Preserved specimens reported in GBIF and FISHNET2 were caught in the Atlantic Ocean

(off of North Carolina), not the Gulf or Caribbean region, possibly due to being carried by

the Gulf Stream. Status listed as “Data Deficient” on the IUCN Red List (McCosker 2015).

Gunterichthys  longipenis*  Dawson,  1966  in  Dawson  1966;  (Dinematichthyidae),  Gold

brotula. Observed twice in 2011 off the coast of Southern Florida. Status listed as “Least

Concern” on the IUCN Red List (Anonymous 2015). (Fig. 8)

Gymnachirus texae (Gunter,  1936) in Gunter 1936; (Achiridae), Gulf of Mexico Fringed

sole. Status listed as “Least Concern” on the IUCN Red List (Tornabene et al. 2015). (Fig. 

9)

Halichoeres burekae Weaver and Rocha, 2007 in Weaver and Rocha 2007; (Labridae),

Mardi Gras wrasse. Species listed as “Endangered” on the IUCN Red List (UICN, 2022). 

Robertson et al. (2016) reported H. burekae to be abundant in the Cayo Arcas reefs off the

Yucatan Peninsula in Mexico. Francisco and Fraco-Mej (2017) reported H. burekae as one

of  the most  abundant  species encountered at  Enmedio Reef  off  of  Veracruz,  Mexico. 

Escarcega-Quiroga  and  Flores-Serrano  (2020) reported  H.  burekae to  be  a  frequently

consumed species in the diet of the introduced Red lionfish ( Pterois volitans ) in coral

reefs of  Northern Veracruz, Mexico. Gonzlez-Gandara and Chavez (2020) reported the

relative abundance of H. burekae as >30% in Veracruz Coast, 2-5% in Campeche bank,

and <1 in the Mexican Caribbean. Status listed as “Endangered” on the IUCN Red List (

Rocha et al. 2015).

Halieutichthys  intermedius Ho,  Chakrabarty,  and  Sparks,  2010  in  Ho  et  al.  2010;

(Ogcocephalidae), Louisiana Pancake batfish. Species collected three times in October,

2010 following DWH. Status listed as “Least Concern” on the IUCN Red List (Collette et al.

2019). (Fig. 9)

Heteroconger  luteolus Smith,  1989  in  Smith  1989;  (Congridae),  Yellow garden  eel.  H.

luteolus  has  been  GBIF  observed  seven  times  and  preserved  eight  times  off  the

Southeastern coast of Florida since 2014 but not in the Gulf of Mexico since 2010. Status

listed as “Least Concern” on the IUCN Red List (Smith 2015). (Fig. 9)

Hyperoglyphe  bythites*  (Ginsburg,  1954)  in  Ginsburg  1954;  (Centrolophidae),  Black

driftfish. Observed once in 2019 off the coast of Texas. Status listed as “Least Concern” on

the IUCN Red List (Collette et al. 2015). (Fig. 10) 
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Hypleurochilus caudovittatus Bath, 1994 in Bath 1994; (Blenniidae), Zebratail blenny. Last

reported on FishNet2 in 2004. Schrandt 2018reported collecting H. caudovittatus in the Big

Bend Region of Florida during 2008-2015 trawls. Munnelly et al. (2021) reported possible

sightings  of  H.  caudovittatus during  2013–2014  from remote  video  and  diver  surveys

around  150  small  oil  platforms  in  nearshore  federal  waters  off  different  points  of  the

Louisiana coast at ≤ 18 m depth. Status listed as “Least Concern” on the IUCN Red List (

Anonymous 2014). (Fig. 10)

Hypleurochilus multifilis (Girard, 1858) in Girard 1858; (Blenniidae), Featherduster blenny.

Status listed as “Least Concern” on the IUCN Red List (Smith-Vaniz et al. 2014). (Fig. 10)

Ijimaia antillarum Howell Rivero, 1935 in Howell Rivero 1935; (Ateleopodidae), Jellynose.

Species last reported in GOM in 2004. A material sample of J. antillarum is reported in

GBIF from 2011 off the coast of Belize. Syverson et al. (2014) reported observations of J.

antillarum near Roatán, Honduras between 2012-2015. Status listed as “Least Concern” on

the IUCN Red List (Roa-Varón and Iwamoto 2019). (Fig. 10)

Jordanella floridae Goode and Bean, 1879 in Goode and Bean 1879; (Cyprinodontidae),

American flagfish. Status is not listed by the IUCN Red List. (Fig. 11)

Jordanella pulchra* (Hubbs, 1936) in Hubbs 1936; (Cyprinodontidae), Progreso or Yucatan

flagfish. Status listed as “Least Concern” on the IUCN Red List (Schmitter-Soto and Vega-

Cendejas 2019). (Fig. 11)

Lepisosteus oculatus Winchell, 1864 in Winchell 1864; (Lepisosteidae), Spotted gar; note

that this species is represented here by the Gulf of Mexico samples and that this species is

predominantly found in freshwaters whose collections are not shown here. Status listed as

“Least Concern” on the IUCN Red List (Collette et al. 2019). (Fig. 11)

Leucoraja lentiginosa* (Bigelow and Schroeder,  1951) in Bigelow and Schroeder 1951;

(Rajidae),  Freckle  skate.  Species  last  reported  in  GOM  on  FISHNET2  in  2000.  L.

lentiginosa GBIF Observed twice in 2012 off the Western coast of Cozomel, Mexico by

divers. Status listed as “Least Concern” on the IUCN Red List (Crysler et al. 2020). (Fig. 11

)

Lupinoblennius  nicholsi* (Tavolga,  1954)  in  Tavolga  1954;  (Blenniidae),  Highfin  blenny.

Turner  et  al.  2022 reported  range  expansion  of L.  nicholsi  to  the  Northern  GOM and

collected a single specimen in 2021 off  of  Dauphin Island,  Alabama. Lima et  al.  2015

reported L. nicholsi as the most abundant larvae sampled during trawling in 2012/13 along

a floodplain across the north eastern coast of Brazil. Status listed as “Least Concern” on

the IUCN Red List (Smith-Vaniz et al. 2014). (Fig. 12)

Lycenchelys bullisi Cohen, 1964 in Cohen 1964; (Zoarcidae), Gulf eelpout. Species last

reported in 1999 off of the Florida Keys. Status listed as “Least Concern” on the IUCN Red

List (Cobián Rojas et al. 2019).
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Menidia  clarkhubbsi  Echelle  and  Mosier,  1982  in  Echelle  and  Mosier  1982

(Atherinopsidae), Texas silverside. Species last reported in 2000 off of the Texas coast.

Status listed as “Data Deficient” on the IUCN Red List (Collette et al. 2019). (Fig. 12) 

Menidia colei Hubbs, 1936 in Hubbs 1936; (Atherinopsidae), Golden silverside. Species

was last reported in 2009. Status listed as “Vulnerable” on the IUCN Red List (Schmitter-

Soto et al. 2019). (Fig. 12)

Menidia  conchorum Hildebrand and Ginsburg,  1927 in  Hildebrand and Ginsburg  1927;

(Atherinopsidae), Key silverside. Species was collected twice in 2019 of the Florida Keys

and  observed  twice  (2014,  2011)  in  the  Cayman  Islands  by  divers.  Status  listed  as

“Endangered” on the IUCN Red List (Anonymous 2015). (Fig. 12) 

Fig. 12 

Microdesmus  lanceolatus Dawson,  1962  in  Dawson  1962;  (Microdesmidae),  Lancetail

wormfish. Species last reported in 1994. Status listed as “Least Concern” on the IUCN Red

List (Anonymous 2015). 

Mollisquama mississippiensis Grace, Doosey, Denton, Naylor, Bart, Maisey, 2019 in Grace

et al. 2019; (Dalatiidae), American Pocket shark. Species was collected once in 2010 prior

to DWH in the central  GOM. Status listed as “Least Concern” on the IUCN Red List  (

Anonymous 2020). (Fig. 13)

Monopenchelys  acuta  (Parr,  1930)  in  Parr  1930;  (Muraenidae),  Redface  Moray  Eel.

Species was last reported in the GOM in 2007 with the most recent report being 2010 in

French Polynesia. Status listed as “Data Deficient” on the IUCN Red List (McCosker 2010).

(Fig. 13)

Mustelus sinusmexicanus Heemstra, 1997 in Heemstra 1997; (Triakidae), Gulf of Mexico

smoothound. Status listed as “Least Concern” on the IUCN Red List (Carlson et al. 2021

). (Fig. 13) 

Neoopisthopterus cubanus Hildebrand, 1948 in Hildebrand 1948; (Pristigasteridae), Cuban

Longfin herring. Species last reported in 1937. Status listed as “Vulnerable” on the IUCN

Red List (Caruso et al. 2018). 

Ogcocephalus pantostictus Bradbury, 1980 in Bradbury 1980; (Ogcocephalidae), Spotted

batfish. Status listed as “Least Concern” on the IUCN Red List (Anonymous 2015). (Fig. 13

)

Ogilbia cayorum Evermann and Kendall, 1898 in Evermann and Kendall 1898; (Bythitidae),

Key brotula. Status listed as “Least Concern” on the IUCN Red List (Anonymous 2015

). (Fig. 14)

Oneirodes  bradburyae  Grey,  1957  in Grey  1957;  (Oneirodidae),  American  Dreamer

anglerfish. Collected once in 1954 off the coast of Western Florida. A genetic sample was
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recorded in 2015 off the coast of Alabama by the DEEPEND Consortium (Schmutz 2022).

Status listed as “Data Deficient” on the IUCN Red List (Carpenter et al. 2019). 

Ophichthus  omorgmus McCosker  and  Böhlke,  1984  in  McCosker  and  Böhlke  1984;

(Ophichthidae), Dottedline snake eel. Last reported in 1999 off of the Florida Keys. Status

listed as “Data Deficient” on the IUCN Red List (Collette et al. 2022).

Ophichthus rex Böhlke and Caruso,  1980 in  Böhlke and Caruso 1980;  (Ophichthidae),

Kingsnake eel. Status listed as “Least Concern” on the IUCN Red List (McCosker 2015).

(Fig. 14)

Opsanus pardus Goode and Bean, 1882 in (Goode and Bean 1882);  (Batrachoididae),

Leopard  toadfish.  Status  listed  as  “Least  Concern”  on  the  IUCN  Red  List  (Polanco

Fernandez et al. 2015Fig. 14) 

Parasaccogaster rhamphidognatha (Cohen, 1987) in Cohen 1987; (Bythitidae). Collected

once in 1969 off of the coast of Alabama. Status listed as “Data Deficient” on the IUCN Red

List (Cobián Rojas et al. 2019). 

Parmaturus campechiensis Springer, 1979 in Springer 1979; (Pentanchidae), Campeche

catshark. Collected once in 1970 in the continental slope off of Veracruz, Mexico. Status

listed as “Least Concern” on the IUCN Red List (Anonymous 2020). 

Prionotus longispinosus Teague, 1951 in Teague 1951; (Triglidae), Bigeye searobin. Status

listed as “Least Concern” on the IUCN Red List (Anonymous 2015). (Fig. 14)

Prionotus  martis  Ginsburg,  1950  in Ginsburg  1950;  (Triglidae),  Gulf  of  Mexico  Barred

searobin. Status listed as “Least Concern” on the IUCN Red List (Anonymous 2015). (Fig.

15)

Prionotus  paralatus  Ginsburg,  1950  in  Ginsburg  1950;  (Triglidae),  Mexican  searobin.

Status listed as “Least Concern” on the IUCN Red List (Anonymous 2015). (Fig. 15) 

Rostroraja  texana (Chandler,  1921)  formerly  Raja  texana in  Chandler  1921;  (Rajidae),

Roundel skate. Status listed as “Least Concern” on the IUCN Red List (Dulvy et al. 2021).

(Fig. 15) 

Sanopus  reticulatus* Collette,  1983  in  Collette  1983;  (Batrachoididae),  Reticulated

toadfish. Observed once in 2015 off of the Yucatan Peninsula in Mexico. Status listed as

“Endangered” on the IUCN Red List (Anonymous 2015). (Fig. 15)

Sphoeroides parvus Shipp and Yerger, 1969 in Shipp and Yerger 1969; (Tetraodontidae).

Least puffer. Status listed as “Least Concern” on the IUCN Red List (Anonymous 2014

). (Fig. 16)

Sphoeroides  spengleri  (Bloch,  1785)  in  Bloch  1785;  (Tetraodontidae),  Bandtail  puffer.

Status listed as “Least Concern” on the IUCN Red List (Shao et al. 2014). (Fig. 16)
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Springeria  folirostris Bigelow  and  Schroeder,  1951  in  Bigelow  and  Schroeder  1951 

(formerly Anacanthobatis folirostris );  (Anacanthobatidae),  Leafnose skate. Species was

last collected in 2004 off the coast of Louisiana. Status listed as “Least Concern” on the

IUCN Red List (Crysler et al. 2020). (Fig. 16)

Stemonosudis  bullisi Rofen,  1963  in  Rofen  1963;  (Paralepididae).  Species  was  last

collected in 2007 off the coast of Alabama. Status listed as “Data Deficient” on the IUCN

Red List (Russell 2010). (Fig. 16)

Syngnathus texanus Gilbert, 2013 in Gilbert et al. 2013; (Syngnathidae), Texas pipefish.

The species was last observed in 1983. Status is not assessed by the IUCN Red List. 

Trichopsetta ventralis (Goode and Bean, 1885) in Goode and Bean 1885; (Bothidae), Sash

flounder. Status listed as “Least Concern” on the IUCN Red List (Anonymous 2021). (Fig.

17) 

Varicus  benthonis (Ginsburg,  1953)  formerly  Chriolepis  benthonis in  Ginsburg  1953;

(Gobiidae), Deepwater goby. There are five reports of this species of GBIF collected off the

Yucatan Peninsula, Mexico with no date given. Status listed as “Data Deficient” on the

IUCN Red List (Anonymous 2015).

Varicus marilynae Gilmore,  1979 in Gilmore 1979;  (Gobiidae),  Orange belly  goby.  The

species was last reported off the coast of Florida in 1974. Status listed as “Data Deficient”

on the IUCN Red List (Gilmore et al. 2015). 

Varicus vespa (Hastings and Bortone, 1981) formerly Chriolepis vespa in Hastings and

Bortone  1981;  (Gobiidae),  Wasp goby. The  species  was  last  reported  off  the  coast  of

Florida in 2006. Status listed as “Least Concern” on the IUCN Red List (Anonymous 2015

). 

Discussion

Understanding the impacts of catastrophic environmental events such as the 2010 Gulf of

Mexico Oil Spill does not end when the wellhead is capped or when the last drops of oil

cease to flow. The disaster only begins to end when the data no longer show impacts of

the event. We are far from the beginning of the end for DWH. Lingering chemicals, lost

generations of wildlife, a continued ecosystem imbalance may all be factors that prevent an

environment from rebounding from such cataclysmic events (Turner and Rabalais 2019).

However, the environment's ability to recover should also not be overlooked. This paper is

the third in a series looking at distributions of endemic and threatened fishes that have

distributions in the region of the 2010 Oil Spill. The first paper (Chakrabarty et al. 2012)

mapped the surface oil slick from DWH and the distribution of fish species known to have

specimens collected in the region; the second (Chakrabarty et al. 2016) reexamined those

species to look for evidence of a continued impact; and here again we do a longer term (10

year) review of the populations of these species that may have been most impacted by

DWH. Differently  than those previous studies which exclusively used museum voucher
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(reference specimens that are identified and cataloged in natural history collections) as the

only evidence of a species existence or persistence in an area, this paper also included a

literature search and other evidence that a species may be known from an area - even

without a museum voucher. The need for museum vouchers as definitive evidence of a

species existence in a given time and place should not be underestimated (Buckner et al.

2021) but we also recognize that qualified individuals can also make visual identifications

that  can be useful  in  expanding our  knowledge of  species distributions.  GBIF recently

added observational data (in the absence of a voucher) as part of its search tool, a feature

not available for (Chakrabarty et al. 2016, Chakrabarty et al. 2012) which also relied on

GBIF. To acknowledge that the observational data does not have the same weight as a

physical  specimen  (i.e.,  it  is  difficult  to  check  for  misidentifications  when  a  physical

specimen is missing (Chakrabarty 2010) we separate those data in the results above. The

addition of FishNet2, which is a database specific to fish collections, shows how there can

be discrepancies even between partnering databases (much of the FishNet2 data is often

uploaded to GBIF). At the time of writing, we are more than 13 years past the period of the

spill, but it can take many years for the data to be merged and uploaded between individual

databases. For that reason we focused our review for the time up to 10 years post DWH.

Chakrabarty et al. (2012) reported that “Endemic species of greatest concern” which were

species potentially impacted the most by the oil spill because greater than 35% of their

historical records were from the spill zone: The species with the highest level of distribution

overlap  were,  from  highest  to  lowest:  Parasaccogaster  rhamphidognatha (formerly

Saccogaster  rhamphidognatha )  (100  %),  Oneirodes  bradburyae  (100  %),  Etmopterus

schultzi  (90  %),  Gunterichthys  longipenis  (88  %),  Hyperoglyphe  bythites  (82  %),

Ophichthus  rex  (82  %),  Dipturus  oregoni (80  %),  Springeria  folirostris  (formerly 

Anacanthobatis  folirostris (79  %),  Halieutichthys  intermedius (68  %),  Bollmannia

eigenmanni  (64  %),  Coryphaenoides  mexicanus (54  %),  Eptatretus  springeri  (54  %),

Leucoraja lentiginosa (53 %), Lycenchelys bullisi (50 %), Prionotus longispinosus (50 %),

Microdesmus lanceolatus (43 %), Mustelus sinusmexicanus (43 %), Bollmannia communis

(41 %), Eustomias leptobolus (40 %), and Opsanus pardus (39 %). One quarter of  all

endemics to the Gulf of Mexico were in this highest potential impact category reported by

Chakrabarty et al. 2012.

Of  these  species  of  greatest  concern  six  remain  unsampled:  Eustomias  leptobolus,

Etmopterus  schultzi ,  Lycenchelys  bullisi,  Microdesmus  lanceolatus,  Neoopisthopterus

cubanus, and Parasaccogaster rhamphidognatha (see Table 1). Notably, of these species,

some have not been seen since their first description many years before the spill. It would

be disingenuous to link their absence in the Gulf in recent years to DWH when many were

“missing” from well before that time. However, the opportunity to rediscover these species

while also monitoring the Gulf post-spill should not be lost.

Chakrabarty et al. (2012) also labeled “Endemic species of concern” as species with less

than 35 % of historical records being from the spill zone (here called species of “lesser

concern”).  These  included  Trichopsetta  ventralis (31  %),  Dipturus  olseni  (29  %),

Hypleurochilus  multifilis (25  %),  Eptatretus  minor  (23  %),  Fundulus  pulvereus  (18  %),

Gymnachirus texae (16 %), Adinia xenica (13 %), Fundulus grandis (13 %), Cynoscion
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arenarius (12 %), Raja texana (11 %), Brevoortia patronus (11 %), Ijimaia antillarum (8 %),

Prionotus  martis (5  %),  Fundulus  jenkinsi  (4  %),  Ogcocephalus  pantostictus (3  %),

Brevoortia gunteri (2 %), Alosa chrysochloris (2 %), Alosa alabamae (1 %), Sphoeroides

spengleri (0.4 %), Lepisosteus oculatus (0.2 %) and here we also consider those with no

overlap with the spill but that were recognized Gulf endemics. Several of these have yet to

be collected post-spill, or have only been observed (Table 2).

Notably the newly described Pocket Shark , Mollisquama mississippiensis, (Grace et al.

2019), the newest endemic for the Gulf Of Mexico is only known from a single specimen,

the holotype, collected in 2010. Several “missing” species reported in Chakrabarty et al.

(2016) have  now been  observed  or  collected  (see  Table  3).  Adding  observations  and

conducting a literature search for  species that  had not been observed since 2010 has

reduced the number of missing species; however, it  should be noted that species only

observed should still  be considered imperiled until direct evidence (e.g., a voucher or a

positive photo identification with location data can verify these results).

Although several endemic species of concern remain “missing” and the lack of samples

may not be necessarily  connected to the 2010 Oil  Spill,  there absence remains telling

given how increased sampling efforts  specifically  looking at  post-spill  fish  distributions,

including GoMRI (the Gulf of Mexico Research Initiative https://gulfresearchinitiative.org/; 

Murawski et al. 2023). However, the efforts of those and other groups are yet fully included

in global databases such as FishNet2 and GBIF. 

The Gulf of Mexico continues to face many challenges from the Dead Zone, to climate

change, loss of coast habitats and continued oil spills (Turner and Rabalais 2019). Efforts

like this report aim to bring attention to vulnerable species that continue to be impacted by

human activities and to the unique endemic fauna of the region.

Acknowledgements

The George H. Lowery, Jr. Professorship at Louisiana State University supported the work

of PC, AJS and XLC. Additionally XLC was supported by the LSU University College's

Ronald E. McNair Research Scholars program. We thank those working to provide data to

GBIF and FishNet2, and for all those making these collections records publicly available. A

John  Simon  Guggenheim Memorial  Foundation  Fellowship  supported  the  work  of  BB.

Creative Capital and the National Endowment of the Arts Our Town grant supported the

work of BB and SC.

Conflicts of interest

The authors have declared that no competing interests exist.

13

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://gulfresearchinitiative.org/
https://gulfresearchinitiative.org/


References

• Aguilar L, Lara-Flores M, Rendón-von Osten J, Kurczyn JA, Vilela B, da Cruz AL (2021)

Effects of polycyclic aromatic hydrocarbons on biomarker responses in Gambusia

yucatana, an endemic fish from Yucatán Peninsula, Mexico. Environmental Science and

Pollution Research 28 (34): 47262‑47274. https://doi.org/10.1007/s11356-021-13952-0

• Aguilar L, Dzul-Caamal R, Rendón-von Osten J, da Cruz AL (2022) Effects of polycyclic

aromatic hydrocarbons in Gambusia yucatana, an endemic fish from Yucatán

Peninsula, Mexico. Polycyclic Aromatic Compounds 42 (3): 907‑924. https://doi.org/

10.1080/10406638.2020.1755322

• Alloy M, Baxter D, Stieglitz J, Mager E, Hoenig R, Benetti D, Grosell M, Oris J, Roberts

A (2016) Ultraviolet radiation enhances the toxicity of Deepwater Horizon oil to mahi-

mahi (Coryphaena hippurus) embryos. Environmental Science & Technology 50 (4):

2011‑2017. https://doi.org/10.1021/acs.est.5b05356

• Álvarez del Villar J, Carranza J (1952) Cuatro especies nuevas de peces

dulceacuícolas del sureste de México. México Ciencia, Mexico City 11 (10): 281‑289. 

• Baird SF, Girard CF (1853) Descriptions of new species of fishes collected by Mr. John

H. Clark, on the U. S. and Mexican Boundary Survey, under Lt. Col. Jas. D. Graham.

Proceedings of the Academy of Natural Sciences of Philadelphia 6: 387‑390. 

• Barron MG, Vivian DN, Heintz RA, Yim UH (2020) Long-term ecological impacts from oil

spills: comparison of Exxon Valdez, Hebei Spirit, and Deepwater Horizon.

Environmental Science & Technology 54 (11): 6456‑6467. https://doi.org/10.1021/

acs.est.9b05020

• Bath H (1994) Untersuchung der Arten Hypleurochilus geminatus (Wood 1825), H.

fissicornis (Quoy & Gaimard 1824) und H. aequipinnis (Günther 1861), mit Revalidation

von Hypleurochilus multifilis (Girard 1858) und Beschreibung von zwei neuen Arten.

Senckenbergiana Biologica 74: 59‑85. 

• Berenshtein I, Paris CB, Perlin N, Alloy MM, Joye SB, Murawski S (2020) Invisible oil

beyond the Deepwater Horizon satellite footprint. Science Advances 6 (7): 8863. https://

doi.org/10.1126/sciadv.aaw8863

• Bigelow HB, Schroeder WC (1951) A new genus and species of anacanthobatid skate

from the Gulf of Mexico. Journal of the Washington Academy of Sciences 41 (3):

110‑113. 

• Bigelow HB, Schroeder WC (1952) A new species of the cyclostome genus Paramyxine

from the Gulf of Mexico. Breviora 8: 1‑10. 

• Bigelow HB, Schroeder WC, Springer S (1953) New and little known sharks from the

Atlantic and from the Gulf of Mexico. Bulletin of the Museum of Comparative Zoology

109 (3): 213‑276. 

• Bigelow HB, Schroeder WC (1958) Four new rajids from the Gulf of Mexico. Bulletin of

the Museum of Comparative Zoology 119 (2): 201‑233. 

• Bloch ME (1785) Naturgeschichte der ausländischen. Naturgeschichte der

ausländischen Fische 1: 109‑144. 

• Böhlke JE, Caruso JH (1980) Ophichthus rex: a new giant snake eel from the Gulf of

Mexico (Anguilliformes, Ophichthidae). Proceedings of the Academy of Natural

Sciences of Philadelphia 132: 239‑244. 

14

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.1007/s11356-021-13952-0
https://doi.org/10.1080/10406638.2020.1755322
https://doi.org/10.1080/10406638.2020.1755322
https://doi.org/10.1021/acs.est.5b05356
https://doi.org/10.1021/acs.est.9b05020
https://doi.org/10.1021/acs.est.9b05020
https://doi.org/10.1126/sciadv.aaw8863
https://doi.org/10.1126/sciadv.aaw8863


• Borges-Ramirez MM, Mendoza-Franco EF, Escalona-Segura G, Rendón-von Osten J

(2020) Plastic density as a key factor in the presence of microplastic in the

gastrointestinal tract of commercial fishes from Campeche Bay, Mexico. Environmental

Pollution 267: 115659. https://doi.org/10.1016/j.envpol.2020.115659

• Bradbury MG (1980) A revision of the fish genus Ogcocephalus with descriptions of new

species from the western Atlantic Ocean (Ogcocephalidae; Lophiiformes). Proceedings

of the California Academy of Sciences 42 (7): 229‑285. 

• Brette F, Cros C, Machado B, Incardona JP, Scholz NL, Block BA (2014) Crude oil

impairs cardiac excitation-contraction coupling in fish. Biophysical Journal 106 (2): 732. 

https://doi.org/10.1016/j.bpj.2013.11.4037

• Buckner JC, Sanders RC, Faircloth BC, Chakrabarty P (2021) The critical importance of

vouchers in genomics. Elife 10: 68264. https://doi.org/10.7554/eLife.68264

• Caires RA, Fonseca J (2010) The first record of the string eel Gordiichthys leibyi

(Anguilliformes: Ophichthidae) in the western South Atlantic. Marine Biodiversity

Records 3: e9. https://doi.org/10.1017/S1755267209991126

• Carlson J, Pollom R, Derrick D, Pacoureau N, Pérez-Jiménez JC (2021) Mustelus

sinusmexicanus. The IUCN Red List of Threatened Species. https://doi.org/10.2305/

IUCN.UK.2021-1.RLTS.T60206A3092676.en

• Carpenter KE, Robins RH (2015) Ogilbia cayorum. The IUCN Red List of Threatened

Species. e.T190344A1948603 pp. https://doi.org/10.2305/IUCN.UK.

2015-4.RLTS.T190344A1948603.en.

• Carpenter KE, Robertson R, Rivera Higueras M, Matson C (2019) Oneirodes

bradburyae. The IUCN Red List of Threatened Species. https://doi.org/10.2305/

IUCN.UK.2019-3.RLTS.T196682A2473491.en.

• Caruso J, Carlson J, McEachran JD, Brenner J, Tornabene L, Chakrabarty P, Robertson

R, Collette BB, Grubbs D, Pezold F, Simons J, Jelks H, Espinosa-Perez H, Tolan J,

Chao L (2015) Various species. The IUCN Red List of Threatened Species. https://

doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196677A2473014.en.

• Caruso J, Robertson R, Munroe TA, Palla H, et al. (2018) Neoopisthopterus cubanus 

(errata version published in 2019). The IUCN Red List of Threatened

Speciese.T196674A143863981. https://doi.org/10.2305/IUCN.UK.

2018-2.RLTS.T196674A143863981.en.

• Chakrabarty P (2010) Genetypes: a concept to help integrate molecular phylogenetics

and taxonomy. Zootaxa 2632: 67‑68. https://doi.org/10.11646/zootaxa.2632.1.4

• Chakrabarty P, Lam C, Hardman J, Aaronson J, House PH, Janies DA (2012) Species

Map: a web-based application for visualizing the overlap of distributions and pollution

events, with a list of fishes put at risk by the 2010 Gulf of Mexico oil spill. Biodiversity

and Conservation 21: 1865‑1876. https://doi.org/10.1007/s10531-012-0284-4

• Chakrabarty P, O’Neill GA, Hardy B, Ballengee B, (2016) Five years later: An update on

the status of collections of endemic Gulf of Mexico fishes put at risk by the 2010 oil spill.

Biodiversity Data Journal 4: e8728. https://doi.org/10.3897/BDJ.4.e8728

• Chandler AC (1921) A new species of ray from the Texas coast, and report of the

occurrence of a top minnow new to the fauna of eastern Texas. Proceedings of the

United States National Museum 59 (2393): 657‑658. https://doi.org/10.5479/si.

00963801.59-2393.657

15

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.1016/j.envpol.2020.115659
https://doi.org/10.1016/j.bpj.2013.11.4037
https://doi.org/10.7554/eLife.68264
https://doi.org/10.1017/S1755267209991126
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T60206A3092676.en
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T60206A3092676.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T190344A1948603.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T190344A1948603.en.
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T196682A2473491.en.
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T196682A2473491.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196677A2473014.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196677A2473014.en.
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T196674A143863981.en.
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T196674A143863981.en.
https://doi.org/10.11646/zootaxa.2632.1.4
https://doi.org/10.1007/s10531-012-0284-4
https://doi.org/10.3897/BDJ.4.e8728
https://doi.org/10.5479/si.00963801.59-2393.657
https://doi.org/10.5479/si.00963801.59-2393.657


• Chao L, Vega-Cendejas M, Jelks H, Espinosa-Perez H (2015) Floridichthys carpio. The

IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2015-4.RLTS.T191308A1975373.en.

• Cobián Rojas D, Espinosa-Perez H, Vega-Cendejas M (2019) Various species. The

IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T196692A2474466.en

• Cohen DM (1964) Lycenchelys bullisi, a new eelpout from the Gulf of Mexico.

Proceedings of the Biological Society of Washington 77: 113‑117. 

• Cohen DM (1987) Notes on the bythitid fish genus Saccogaster with a new species

from the Gulf of Mexico. Contributions in Science (Los Angeles) 385: 1‑4. https://doi.org/

10.5962/p.208128

• Collette B, Grubbs D, Pezold F, Simons J, Caruso J, Carlson J, McEachran JD, Brenner

J, Tornabene L, Chakrabarty P, Robertson R, Chao L, Vega-Cendejas M, Tolan J,

Carpenter KE, Munroe T, Jelks H, Espinosa-Perez H (2015) Various species. The IUCN

Red List of Threatened Species. e.T13145A512306 pp. https://doi.org/10.2305/

IUCN.UK.2015-4.RLTS.T13145A512306.en.

• Collette BB (1983) Two new species of coral toadfishes, family Batrachoididae, genus 

Sanopus, from Yucatan, Mexico, and Belize. Proceedings of the Biological Society of

Washington 96 (4): 719‑724. 

• Collette BB, McEachran JD, Robertson R (2015) Hyperoglyphe bythites. The IUCN Red

List of Threatened Species. e.T190140A1941837 pp. https://doi.org/10.2305/IUCN.UK.

2015-4.RLTS.T190140A1941837.en.

• Collette BB, Grubbs D, Pezold F, Simons J, Caruso J, Carlson J, McEachran JD,

Brenner J, Tornabene L, Chakrabarty P, Robertson R, Daniels A, Maiz-Tome L, Lyons

TJ (2019) Various Species. The IUCN Red List of Threatened Species.

e.T191024A1966892 pp. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T191024A1966892.en

• Collette BB, Grubbs D, Pezold F, Simons J, Caruso J, Carlson J, McEachran JD,

Brenner J, Tornabene L, Chakrabarty P, Robertson R (2022) Ophichthus omorgmus.

The IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2022-2.RLTS.T199379A2589232.en.

• Cotton CF, Herman K, Derrick D (2021) Etmopterus schultzi (amended version of 2020

assessment). The IUCN Red List of Threatened Speciese.T60246A198818101. https://

doi.org/10.2305/IUCN.UK.2021-2.RLTS.T60246A198818101.en

• Crone TJ, Tolstoy M (2010) Magnitude of the 2010 Gulf of Mexico oil leak. Science 330

(6004): 634‑634. https://doi.org/10.1126/science.1195840

• Crysler Z, Kyne PM, Herman K (2020) Various species. The IUCN Red List of

Threatened Species. https://doi.org/10.2305/IUCN.UK.

2020-3.RLTS.T161514A889779.en

• Dawson CE (1962) A new gobioid fish, Microdesmus lanceolatus, from the Gulf of

Mexico with notes on M. longipinnis (Weymouth). Copeia 1962 (2): 330‑336. https://

doi.org/10.2307/1440899

• Dawson CE (1966) Gunterichthys longipenis, a new genus and species of ophidioid fish

from the northern Gulf of Mexico. Proceedings of the Biological Society of Washington

79: 205‑214. 

16

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T191308A1975373.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T191308A1975373.en.
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196692A2474466.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196692A2474466.en
https://doi.org/10.5962/p.208128
https://doi.org/10.5962/p.208128
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T13145A512306.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T13145A512306.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T190140A1941837.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T190140A1941837.en.
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191024A1966892.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191024A1966892.en
https://doi.org/10.2305/IUCN.UK.2022-2.RLTS.T199379A2589232.en.
https://doi.org/10.2305/IUCN.UK.2022-2.RLTS.T199379A2589232.en.
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T60246A198818101.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T60246A198818101.en
https://doi.org/10.1126/science.1195840
https://doi.org/10.2305/IUCN.UK.2020-3.RLTS.T161514A889779.en
https://doi.org/10.2305/IUCN.UK.2020-3.RLTS.T161514A889779.en
https://doi.org/10.2307/1440899
https://doi.org/10.2307/1440899


• Dawson CE (1969) Citharichthys abbotti, a new flatfish (Bothidae) from the

southwestern Gulf of Mexico. Proceedings of the Biological Society of Washington 82:

355‑372. 

• DeWitt HH (1977) A new genus and species of eelpout (Pisces, Zoarcidae) from the

Gulf of Mexico. United States National Marine Fisheries Service Fishery Bulletin 75 (4):

789‑793. 

• Dubansky B, Whitehead A, Miller JT, Rice CD, Galvez F (2013) Multitissue molecular,

genomic, and developmental effects of the Deepwater Horizon oil spill on resident Gulf

killifish (Fundulus grandis). Environmental Science & Technology 47 (10): 5074‑5082. 

https://doi.org/10.1021/es400458p

• Dulvy NK, Kulka DW, Crysler Z, Kyne PM, Herman K, Pacoureau N (2021) Rostroraja

texana (amended version of 2020 assessment). The IUCN Red List of Threatened

Speciese.T161686A201614906. https://doi.org/10.2305/IUCN.UK.

2021-2.RLTS.T161686A201614906.en.

• Echelle AA, Mosier DT (1982) Menidia clarkhubbsi, n. sp. (Pisces: Atherinidae), an all-

female species. Copeia 1982: 533‑540. https://doi.org/10.2307/1444652

• Escarcega-Quiroga PA, Flores-Serrano SD (2020) Feeding Ecology of Pterois volitans

on the Coral Reefs of Northern Veracruz, Mexico. Oceanography and Fisheries Open

Access Journal 12 (2): 46‑47. 

• Espinosa-Perez H, Robertson R (2020) Cynoscion arenarius. The IUCN Red List of

Threatened Species. https://doi.org/10.2305/IUCN.UK.

2020-2.RLTS.T196690A79104403.en

• Espinosa Pérez H, Lambarri Martínez C (2019) Atherinella schultzi. The IUCN Red List

of Threatened Species 2019. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T191126A1970579.en.

• Evermann BW (1892) A report upon investigations made in Texas in 1891. Bulletin of

the U.S. Fish Commission 11 (2): 61‑90, 28. 

• Evermann BW, Kendall WC (1898) Descriptions of new or little-known genera and

species of fishes from the United States. Bulletin of the U. S. Fish Commission 17 (5):

125‑133. 

• Fernholm B, Hubbs CL (1981) Western Atlantic hagfishes of the genus Eptatretus

(Myxinidae) with description of two new species. United States National Marine

Fisheries Service Fishery Bulletin 79 (1): 69‑83. 

• Fodrie FJ, Able KW, Galvez F, Heck Jr KL, Jensen OP, López-Duarte PC, Martin CW,

Turner RE, Whitehead A (2014) Integrating organismal and population responses of

estuarine fishes in Macondo spill research. BioScience 64 (9): 778‑788. https://doi.org/

10.1093/biosci/biu123

• Francisco VD, Fraco-Mej JC (2017) Invasive level of the exotic species 

Neopomacentrus cyanomos (Bleeker, 1856)(Pomacentridae) within the ichthyofauna

associated to Orbicella spp.(Scleractinia: Merullinidae) in the Enmedio reef, Lobos-

Tuxpan Reef system. CICIMAR Oceánides 32 (2): 51‑62. https://doi.org/10.37543/

oceanides.v32i2.208

• Fricke R, Eschmeyer WN, Laan Rvd (2023) Eschmeyer's Catalog of Fishes: genera,

species, references. http://researcharchive.calacademy.org/research/ichthyology/

catalog/fishcatmain.asp. Accessed on: 2023-4-25.

17

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.1021/es400458p
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T161686A201614906.en.
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T161686A201614906.en.
https://doi.org/10.2307/1444652
https://doi.org/10.2305/IUCN.UK.2020-2.RLTS.T196690A79104403.en
https://doi.org/10.2305/IUCN.UK.2020-2.RLTS.T196690A79104403.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191126A1970579.en.
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191126A1970579.en.
https://doi.org/10.1093/biosci/biu123
https://doi.org/10.1093/biosci/biu123
https://doi.org/10.37543/oceanides.v32i2.208
https://doi.org/10.37543/oceanides.v32i2.208
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatmain.asp
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatmain.asp


• Garman S, C (1896) Common and scientific names of fishes from the United States,

Canada, and Mexico. Seventh Edition. Bulletin of the Laboratory of Natural Science

University of Iowa 4: 76‑93. 

• Gilbert CH, Page LM, Espinosa-Pérez H, Findley LD, Gilbert CR, Lea RN, Mandrak NE,

Mayden RL, Nelson JS (2013) Common and scientific names of fishes from the United

States, Canada, and Mexico. Seventh Edition. American Fisheries Society, Special

Publication 34: 1‑384. 

• Gilmore G, Pezold F, Tassell J, Aiken KA, Tornabene L, Bouchereau J-L (2015) Varicus

marilynae. The IUCN Red List of Threatened Speciese. https://doi.org/10.2305/

IUCN.UK.2015-2.RLTS.T185909A1788092.en

• Gilmore RG (1979) Varicus marilynae, a new gobiid fish from Florida. Copeia 1:

126‑128. https://doi.org/10.2307/1443738

• Ginsburg I (1930) Review of the weakfishes (Cynoscion) of the Atlantic and Gulf coasts

of the United States, with a description of a new species. Bulletin of the Bureau of

Fisheries 45: 71‑85. 

• Ginsburg I (1933) A revision of the genus Gobiosoma (family Gobiidae) with an account

of the genus Garmannia. Bulletin of the Bingham Oceanographic Collection Yale

University 4 (5): 1‑59. 

• Ginsburg I (1942) Seven new American fishes. Journal of the Washington Academy of

Sciences 32 (12): 364‑370. 

• Ginsburg I (1950) Review of the western Atlantic Triglidae (fishes). Texas Journal of

Science 2 (4): 489‑527. 

• Ginsburg I (1953) Ten new American gobioid fishes in the United States National

Museum, including additions to a revision of Gobionellus. Journal of the Washington

Academy of Sciences 43 (1): 18‑26. 

• Ginsburg I (1954) Four new fishes and one little-known species from the east coast of

the United States including the Gulf of Mexico. Journal of the Washington Academy of

Sciences 44 (8): 256‑264. 

• Girard CF (1858) Notes upon various new genera and new species of fishes, in the

museum of the Smithsonian Institution, and collected in connection with the United

States and Mexican boundary survey: Major William Emory, Commissioner.

Proceedings of the Academy of Natural Sciences of Philadelphia 10: 167‑171. 

• Gonzlez-Gandara C, Chavez EA (2020) Fish and fisheries of the eastern coast of

Mexico, with emphasis on coral reef species. Natural History and Ecology of Mexico

and Central America. https://doi.org/10.5772/intechopen.95292

• Goodbody-Gringley G, Wetzel DL, Gillon D, Pulster E, Miller A, Ritchie KB (2013)

Toxicity of Deepwater Horizon source oil and the chemical dispersant, Corexit® 9500, to

coral larvae. PLOS One 8 (1): 45574. https://doi.org/10.1371/journal.pone.0045574

• Goode GB (1878) A revision of the American species of the genus Brevoortia, with a

description of a new species from the Gulf of Mexico. Proceedings of the United States

National Museum 1 (15): 30‑42. https://doi.org/10.5479/si.00963801.1-15.30

• Goode GB, Bean TH (1879) Catalogue of a collection of fishes sent from Pensacola,

Florida, and vicinity, by Mr. Silas Stearns, with descriptions of six new species.

Proceedings of the United States National Museum 2 (74): 121‑156. 

• Goode GB, Bean TH (1882) A list of the species of fishes recorded as occurring in the

Gulf of Mexico. Proceedings of the United States National Museum 5 (282): 234‑240. 

https://doi.org/10.5479/si.00963801.5-281.234

18

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T185909A1788092.en
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T185909A1788092.en
https://doi.org/10.2307/1443738
https://doi.org/10.5772/intechopen.95292
https://doi.org/10.1371/journal.pone.0045574
https://doi.org/10.5479/si.00963801.1-15.30
https://doi.org/10.5479/si.00963801.5-281.234


• Goode GB, Bean TH (1885) Descriptions of new fishes obtained by the United States

Fish Commission mainly from deep water off the Atlantic and Gulf coasts. Proceedings

of the United States National Museum 8 (543): 589‑605. https://doi.org/10.5479/si.

00963801.8-543.589

• Grace MA, Doosey MH, Denton JS, Naylor GJ, Bart Jr HL, Maisey JG (2019) A new

western north Atlantic Ocean kitefin shark (Squaliformes: Dalatiidae) from the Gulf of

Mexico. Zootaxa 4619: 109‑120. 

• Grey M (1957) New records of deep sea fishes, including a new species, Oneirodes

bradburyae, from the Gulf of Mexico. Copeia 4: 242‑246. 

• Gunter G (1936) Two new species of naked soles from the Gulf of Mexico, with notes

on a third species. Copeia https://doi.org/10.2307/1436324

• Günther A (1866) Catalogue of the Physostomi, containing the families Salmonidae,

Percopsidae, Galaxidae, Mormyridae, Gymnarchidae, Esocidae, Umbridae,

Scombresocidae, Cyprinodontidae, in the collection of the British Museum. In: Günther

A (Ed.) Catalogue of fishes in the British Museum. Vol. 6.

• Harold A, Milligan R (2019) Eustomias leptobolus. The IUCN Red List of Threatened

Species. https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196697A2474979.en.

• Hastings PA, Bortone SA (1981) Chriolepis vespa, a new species of gobiid fish from the

northeastern Gulf of Mexico. Proceedings of the Biological Society of Washington 94

(2): 427‑436. 

• Heemstra PC (1997) A review of the smooth-hound sharks (genus Mustelus, family

Triakidae) of the western Atlantic Ocean, with descriptions of two new species and a

new subspecies. Bulletin of Marine Science 60 (3): 894‑928. 

• Hildebrand SF, Ginsburg I (1927) Descriptions of two new species of fishes from Key

West, Fla., with notes on nine other species collected in the same locality. Bulletin of the

Bureau of Fisheries 42: 207‑215. 

• Hildebrand SF (1948) A new genus and five new species of American fishes.

Smithsonian Miscellaneous Collections 110 (9): 1‑15. https://doi.org/10.5962/bhl.part.

9028

• Ho HC, Chakrabarty P, Sparks JS (2010) Review of the Halieutichthys aculeatus

species complex (Lophiiformes: Ogcocephalidae), with descriptions of two new species.

Journal of Fish Biology 77: 841‑869. https://doi.org/10.1111/j.1095-8649.2010.02716.x

• Howell Rivero L (1935) The family Ateleopidae and its West Indian form. Memorias de

la Sociedad Cubana de Historia Natural (2)91‑106,. 

• Hubbs CL (1936) Fishes of the Yucatan Peninsula. Carnegie Institution of Washington

Publications 457 (17): 157-287

• Incardona JP, Gardner LD, Linbo TL, Brown TL, Esbaugh AJ, Mager EM, Stieglitz JD,

French BL, Labenia JS, Laetz CA, Tagal M (2014) Deepwater Horizon crude oil impacts

the developing hearts of large predatory pelagic fish. Proceedings of the National

Academy of Sciences 111 (15): 1510‑1518. 

• IUCN (2023) The IUCN Red List of Threatened Species. https://www.iucnredlist.org.

Accessed on: 2023-5-31.

• Jelks H, Espinosa-Perez H, Vega-Cendejas M, Tolan J (2019) Fundulus persimilis. The

IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T169374A87595942.en

• Jordan DS, Evermann BW (1896) A check-list of the fishes and fishlike vertebrates of

North and Middle America. US Government Printing Office

19

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.5479/si.00963801.8-543.589
https://doi.org/10.5479/si.00963801.8-543.589
https://doi.org/10.2307/1436324
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196697A2474979.en.
https://doi.org/10.5962/bhl.part.9028
https://doi.org/10.5962/bhl.part.9028
https://doi.org/10.1111/j.1095-8649.2010.02716.x
https://www.iucnredlist.org
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T169374A87595942.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T169374A87595942.en


• Kulka DW, Crysler Z, Kyne PM, Herman K, Dulvy NK, Pacoureau N (2020) Dipturus

olseni. The IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2020-3.RLTS.T161718A896010.en

• Kyne PM, Herman K (2020) Various species. The IUCN Red List of Threatened

Species. https://doi.org/10.2305/IUCN.UK.2020-3.RLTS.T153198442A153199019.en

• Lacepède BGE (1803) Histoire naturelle des poissons. Plassan, Paris 5: 1‑803. 

• Lima AR, Barletta M, Costa MF (2015) Seasonal distribution and interactions between

plankton and microplastics in a tropical estuary. Estuarine, Coastal and Shelf Science

165: 213‑225. https://doi.org/10.1016/j.ecss.2015.05.018

• Linardich C, Ralph GM, Robertson DR, Harwell H, Polidoro BA, Lindeman KC,

Carpenter KE (2019) Extinction risk and conservation of marine bony shorefishes of the

Greater Caribbean and Gulf of Mexico. Aquatic Conservation: Marine and Freshwater

Ecosystems 29 (1): 85‑101. https://doi.org/10.1002/aqc.2959

• MacDonald IR, Garcia‐Pineda O, Beet A, Daneshgar Asl S, Feng L, Graettinger G,

French‐McCay D, Holmes J, Hu C, Huffer F, Leifer I (2015) Natural and unnatural oil

slicks in the Gulf of Mexico. Journal of Geophysical Research: Oceans 120 (12):

8364‑8380. https://doi.org/10.1002/2015JC011062

• Mager EM, Esbaugh AJ, Stieglitz JD, Hoenig R, Bodinier C, Incardona JP, Scholz NL,

Benetti DD, Grosell M (2014) Acute embryonic or juvenile exposure to Deepwater

Horizon crude oil impairs the swimming performance of mahi-mahi (Coryphaena

hippurus). Environmental Science & Technology 48 (12): 7053‑7061. https://doi.org/

10.1021/es501628k

• Mason AL (2019) An integrated assessment of oil and gas release into the marine

environment at the former Taylor Energy MC20 site. NOAA Technical Memorandum

NOS NCCOS 260: 147. 

• Matsuura K, Shao K, Leis JL, Liu M, Hardy G, Jing L (2014) Sphoeroides parvus. The

IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2014-3.RLTS.T193611A2247610.en

• McCosker J (2015) Various species. The IUCN Red List of Threatened Species. https://

doi.org/10.2305/IUCN.UK.2015-2.RLTS.T199259A2575782.en.

• McCosker JE, Böhlke JE (1984) A review of the snake eel genera Gordiichthys and 

Ethadophis, with descriptions of new species and comments on related Atlantic

bascanichthyins (Pisces: Ophichthidae). Proceedings of the Academy of Natural

Sciences of Philadelphia32‑44. 

• McCosker JE, Böhlke EB, Böhlke JE (1989) Family Ophichthidae. In: Böhlke EB (Ed.)

Memoirs of the Sears Foundation of Marine Research Mem. 1, (pt 9). 254-412 pp.

• McCosker JE (2010) Monopenchelys acuta (errata version published in 2017). The

IUCN Red List of Threatened Species https://doi.org/10.2305/IUCN.UK.

2010-4.RLTS.T155107A4709400.en

• McEachran JD (2009) Fishes (Vertebrata: Pisces). Gulf of Mexico origin, waters, and

biota 1: 1‑223. 

• Meek SE (1902) A contribution to the ichthyology of Mexico. Field Columbian Museum,

Zoölogical Series 3 (6): 63‑128. 

• Miller RR (1955) An annotated list of the American cyprinodontid fishes of the genus 

Fundulus, with the description of Fundulus persimilis from Yucatan. Occasional Papers

of the Museum of Zoology University of Michigan 568: 1‑25. 

20

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.2305/IUCN.UK.2020-3.RLTS.T161718A896010.en
https://doi.org/10.2305/IUCN.UK.2020-3.RLTS.T161718A896010.en
https://doi.org/10.2305/IUCN.UK.2020-3.RLTS.T153198442A153199019.en
https://doi.org/10.1016/j.ecss.2015.05.018
https://doi.org/10.1002/aqc.2959
https://doi.org/10.1002/2015JC011062
https://doi.org/10.1021/es501628k
https://doi.org/10.1021/es501628k
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T193611A2247610.en
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T193611A2247610.en
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T199259A2575782.en.
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T199259A2575782.en.
https://doi.org/10.2305/IUCN.UK.2010-4.RLTS.T155107A4709400.en
https://doi.org/10.2305/IUCN.UK.2010-4.RLTS.T155107A4709400.en


• Mincarone MM (2011) Eptatretus minor. The IUCN Red List of Threatened Species.

https://doi.org/10.2305/IUCN.UK.2011-1.RLTS.T196035A8996254.en.

• Mincarone MM, Mok H-K (2022) Eptatretus springeri (amended version of 2011

assessment). The IUCN Red List of Threatened Species https://doi.org/10.2305/

IUCN.UK.2022-2.RLTS.T196086A220841825.en.

• Munnelly RT, Reeves DB, Chesney EJ, Baltz DM (2021) Spatial and temporal

influences of nearshore hydrography on fish assemblages associated with energy

platforms in the Northern Gulf of Mexico. Estuaries and Coasts 44 (1): 269‑285. https://

doi.org/10.1007/s12237-020-00772-7

• Munroe T, Collette BB, Grubbs D, Pezold F, Simons J, Caruso J, Carlson J, McEachran

JD, Chakrabarty P (2015) Various Species. The IUCN Red List of Threatened Species.

https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196694A2474679.en

• Munroe TA, Amaoka K, Matsuura K, Carpenter KE, Robertson R (2021) Trichopsetta

ventralis. The IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2021-1.RLTS.T190274A86498604.en.

• Murawski S, Schwing P, Patterson W, Sutton T, Montagna P, Milligan R, Joye S,

Thomas L, Kilborn J, Paris C, Faillettaz R, Portnoy D, Gilbert S (2023) Vulnerability and

resilience of living marine resources to the Deepwater Horizon oil spill: an overview.

Frontiers in Marine Science 10 https://doi.org/10.3389/fmars.2023.1202250

• Parr AE (1930) On the osteology and classification of the pediculate fishes of the

genera Aceratias, Rhynchoceratias, Haplophryne, Laevoceratias, Allector and Lipactis,

with taxonomic and osteological description of the rostral structures of the Aceratiid.

Occasional Papers of the Bingham Oceanograpic Collection 3: 1‑23. 

• Parr AE (1946) A new species of Gyrinomimus from the Gulf of Mexico. Copeia 3:

116‑117. https://doi.org/10.2307/1438734

• Pezold F, Tassell J, Aiken KA, Tornabene L, Bouchereau J- (2015) Various Species. The

IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2015-2.RLTS.T185947A1793295.en

• Pezold F (2019) Ctenogobius claytonii (errata version published in 2020). The IUCN

Red List of Threatened Species https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T185968A174795720.en.

• Polanco Fernandez A, Collette B, Aiken KA (2015) Opsanus pardus . The IUCN Red

List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2015-4.RLTS.T196672A2472655.en

• Poot‐López G, Díaz‐Gamboa R, González‐Salas C, Gamboa R, Guillén‐Hernández S

(2017) Length‐weight relationships of three fish species collected by recreational fishing

in the northern coast of Yucatan Peninsula, Mexico. Journal of Applied Ichthyology 33

(6): 1249‑1250. https://doi.org/10.1111/jai.13442

• Pulster EL, Gracia A, Armenteros M, Toro-Farmer G, Snyder SM, Carr BE, Schwaab

MR, Nicholson TJ, Mrowicki J, Murawski SA (2020) A first comprehensive baseline of

hydrocarbon pollution in Gulf of Mexico fishes. Scientific Reports 10 (1): 1‑14. 

• Rabalais N (2014) Assessing early looks at biological responses to the Macondo event.

BioScience 64 (9): 757‑759. https://doi.org/10.1093/biosci/biu132

• Rabalais NN (2011) Troubled waters of the Gulf of Mexico. Oceanography 24 (2):

200‑211. https://doi.org/10.5670/oceanog.2011.44

• Rafinesque CS (1820) Fishes of the Ohio River. Western Review and Miscellaneous

Magazine 2 (3): 169‑177. 

21

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.2305/IUCN.UK.2011-1.RLTS.T196035A8996254.en.
https://doi.org/10.2305/IUCN.UK.2011-1.RLTS.T196035A8996254.en.
https://doi.org/10.2305/IUCN.UK.2022-2.RLTS.T196086A220841825.en.
https://doi.org/10.2305/IUCN.UK.2022-2.RLTS.T196086A220841825.en.
https://doi.org/10.1007/s12237-020-00772-7
https://doi.org/10.1007/s12237-020-00772-7
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196694A2474679.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196694A2474679.en
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T190274A86498604.en.
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T190274A86498604.en.
https://doi.org/10.3389/fmars.2023.1202250
https://doi.org/10.2307/1438734
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T185947A1793295.en
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T185947A1793295.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T185968A174795720.en.
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T185968A174795720.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196672A2472655.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196672A2472655.en
https://doi.org/10.1111/jai.13442
https://doi.org/10.1093/biosci/biu132
https://doi.org/10.5670/oceanog.2011.44


• Ramseur JL, Hagerty CL (2014) Deepwater horizon oil spill: recent activities and

ongoing developments. Congressional Research Service

• Randall JE, Caldwell DK (1966) A review of the sparid fish genus Calamus, with

descriptions of four new species. Bulletin of the Los Angeles County Museum of Natural

History 2: 1‑47. 

• Regan CT (1914) Description of a new cyprinodont fish of the genus Mollienisia from

Yucatan. Annals and Magazine of Natural History (Series 8) 13 (75): 338. https://doi.org/

10.1080/00222931408693488

• Regan CT, Trewavas E (1930) The fishes of the families Stomiatidae and

Malacosteidae. Danish Dana Expedition 1920-22 in the North Atlantic and the Gulf of

Panama. Oceanographical Reports 2 (6): 1‑143. 

• Rico-Martínez R, Snell TW, Shearer TL (2013) Synergistic toxicity of Macondo crude oil

and dispersant Corexit 9500A® to the Brachionus plicatilis species complex (Rotifera).

Environmental Pollution 173: 5‑10. https://doi.org/10.1016/j.envpol.2012.09.024

• Roa-Varón A, Iwamoto T (2019) Various species. The IUCN Red List of Threatened

Species. https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196680A2473323.en

• Robertson DR, Perez-España H, H. L, E.N. I, FP, Simoes N (2016) The fishes of Cayo

Arcas (Campeche Bank, Gulf of Mexico): an updated checklist. ZooKeys 640: 139. 

https://doi.org/10.3897/zookeys.640.10862

• Robertson R, Caruso J (2018) Alosa chrysochloris. The IUCN Red List of Threatened

Species 2018. https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T196673A143863055.en

• Rocha LA, Collette BB, Grubbs D, Pezold F, Simons J, Caruso J, Carlson J, McEachran

JD, Brenner J, Tornabene L, Chakrabarty P, Robertson R, Claro R, Carpenter KE,

Vega-Cendejas M, Camarena-Luhrs T, Espinosa-Perez H, Jelks H, Williams J, Craig

MT (2015) Halichoeres burekae. The IUCN Red List of Threatened Species. https://

doi.org/10.2305/IUCN.UK.2015-4.RLTS.T187608A1826968.en

• Rodríguez-Fuentes G, Marín-López V, Hernández-Márquez E (2016) Cholinesterases

in Gambusia yucatana: biochemical characterization and its relationship with sex and

total length. Bulletin of Environmental Contamination and Toxicology 97 (6): 776‑780. 

https://doi.org/10.1007/s00128-016-1939-8

• Rofen RR (1963) Diagnoses of new genera and species of alepisauroid fishes of the

family Paralepididae. Aquatica 2: 1‑7. 

• Russell B (2010) Stemonosudis bullisi (errata version published in 2017). The IUCN

Red List of Threatened Species https://doi.org/10.2305/IUCN.UK.

2010-4.RLTS.T154666A4601110.en.

• Sammons S, Young S, Carlson J (2021) Alosa alabamae. The IUCN Red List of

Threatened Species 2021:. https://doi.org/10.2305/IUCN.UK.

2021-1.RLTS.T908A3149565.en

• Schmitter-Soto J, Vega-Cendejas M (2019) Jordanella pulchra. The IUCN Red List of

Threatened Species. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T191310A1975431.en

• Schmitter-Soto J, Brenner J, Carlson J, Caruso J, Chakrabarty P, Collette BB, Grubbs

D, Tornabene L, Robertson R, McEachran JD, Simons J, Pezold F (2019) Menidia colei.

The IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T191192A86497951.en.

22

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.1080/00222931408693488
https://doi.org/10.1080/00222931408693488
https://doi.org/10.1016/j.envpol.2012.09.024
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196680A2473323.en
https://doi.org/10.3897/zookeys.640.10862
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T196673A143863055.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T187608A1826968.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T187608A1826968.en
https://doi.org/10.1007/s00128-016-1939-8
https://doi.org/10.2305/IUCN.UK.2010-4.RLTS.T154666A4601110.en.
https://doi.org/10.2305/IUCN.UK.2010-4.RLTS.T154666A4601110.en.
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T908A3149565.en
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T908A3149565.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191310A1975431.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191310A1975431.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191192A86497951.en.
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T191192A86497951.en.


• Schmutz KS (2022) Assemblage composition and vertical distributions of deep-sea

anglerfishes (Suborder: Ceratioidei) of the Northern Gulf of Mexico. Nova Southeastern

University

• Schrandt MN, et al. (2018) Similar habitats, different communities: fish and large

invertebrate assemblages in eastern Gulf of Mexico polyhaline seagrasses relate more

to estuary morphology than latitude. Estuarine, Coastal and Shelf Science 213:

217‑229. https://doi.org/10.1016/j.ecss.2018.08.022

• Schrope M (2013) Minor oil spills are often bigger than reported. Nature 28 https://

doi.org/10.1038/nature.2013.12307

• Shao K, Liu M, Jing L, Hardy G, Leis JL, Matsuura K (2014) Sphoeroides spengleri. The

IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2014-3.RLTS.T193630A2249897.en.

• Shipp RL, Yerger RW (1969) A new puffer fish, Sphoeroides parvus, from the western

Gulf of Mexico, with a key to species of Sphoeroides from the Atlantic and Gulf coasts

of the United States. Proceedings of the Biological Society of Washington 82: 477‑488. 

• Smith DG (1989) Various eel families. In: Böhlke EB (Ed.) Memoirs of the Sears

Foundation of Marine Research Mem. 1 (part 9). 1.

• Smith DG (2015) Heteroconger luteolus. The IUCN Red List of Threatened Species.

https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T199198A2568710.en.

• Smith-Vaniz WF, Williams JT, Tornabene L, Brenner J, Collette B, Grubbs D, Pezold F,

Chakrabarty P, Simons J, Robertson R, Caruso J, Carlson J, McEachran JD (2014) 

Hypleurochilus multifilis. The IUCN Red List of Threatened Species. https://doi.org/

10.2305/IUCN.UK.2014-3.RLTS.T196688A2474102.en.

• Springer S (1979) A revision of the catsharks, family Scyliorhinidae NOAA (National

Oceanic and Atmospheric Administration). Technical Report NMFS (National Marine

Fisheries Service). 422. 1-152 pp.

• Springer VG (1960) A new gobiid fish from the eastern Gulf of Mexico. Bulletin of Marine

Science of the Gulf and Caribbean 10 (2): 237‑240. 

• Tavolga WN (1954) A new species of fish of the genus Blennius from Florida.

Copeia135‑139. https://doi.org/10.2307/1440333

• Teague GW (1951) sea-robins of America, a revision of the triglid fishes of the genus 

Prionotus. Comunicaciones Zoologicas del Museo de Historia Natural de Montevideo 3

(61): 1‑59. 

• Tornabene L, Pezold F, McEachran JD, Simons J, Caruso J, Robertson R, Brenner J,

Carlson J, Chakrabarty P, Grubbs D, Collette BB (2015) Various Species. The IUCN

Red List of Threatened Species https://doi.org/10.2305/IUCN.UK.

2015-4.RLTS.T196693A2474568.en.

• Turner L, Backenstose NJ, Brandl S, Bernal MA (2022) Range expansion and complete

mitochondrial genome of the highfin blenny (Lupinoblennius nicholsi). Molecular Biology

Reports1‑5. 

• Turner RE, Rabalais NN (2019) The Gulf of Mexico. In: Sheppard C (Ed.) World Seas:

An environmental evaluation. Academic Press, 445-464 pp. https://doi.org/10.1016/

B978-0-12-805068-2.00022-X

• Van Tassell J, Aiken KA, Tornabene L, Collette B, Grubbs D, Pezold F, Simons J,

Caruso J, Carlson J, McEachran JD, Brenner J, Chakrabarty P, Robertson R (2015) 

Gobiosoma longipala. The IUCN Red List of Threatened Species. https://doi.org/

10.2305/IUCN.UK.2015-2.RLTS.T186011A1803668.en

23

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.1016/j.ecss.2018.08.022
https://doi.org/10.1038/nature.2013.12307
https://doi.org/10.1038/nature.2013.12307
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T193630A2249897.en.
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T193630A2249897.en.
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T199198A2568710.en.
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T199198A2568710.en.
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T196688A2474102.en.
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T196688A2474102.en.
https://doi.org/10.2307/1440333
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196693A2474568.en.
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T196693A2474568.en.
https://doi.org/10.1016/B978-0-12-805068-2.00022-X
https://doi.org/10.1016/B978-0-12-805068-2.00022-X
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T186011A1803668.en
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T186011A1803668.en


• Vega-Cendejas M, Cobián Rojas D, Espinosa-Perez H (2019) Exechodontes daidaleus.

The IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.UK.

2019-2.RLTS.T196691A2474411.en

• Weaver DC, Rocha LA (2007) A new species of Halichoeres (Teleostei: Labridae) from

the western Gulf of Mexico. Copeia 4: 798‑807. https://doi.org/

10.1643/0045-8511(2007)7[798:ANSOHT]2.0.CO;2

• Whitehead A, Dubansky B, Bodinier C, Garcia TI, Miles S, Pilley C, Raghunathan V,

Roach JL, Walker N, Walter RB, Rice CD (2012) Genomic and physiological footprint of

the Deepwater Horizon oil spill on resident marsh fishes. Proceedings of the National

Academy of Sciences 109 (50): 20298‑20302. https://doi.org/10.1073/pnas.1109545108

• Williams JT (1983) Taxonomy and ecology of the genus Chasmodes (Pisces:

Blenniidae) with a discussion of its zoogeography. Bulletin of the Florida State Museum,

Biological Sciences 29: 65‑100. 

• Williams JT, McEachran JD, Pezold F, Robertson R, Smith-Vaniz WF, Tornabene L,

Collette B, Grubbs D, Simons J, Caruso J, Carlson J, Brenner J, Chakrabarty P (2014)

Various species. The IUCN Red List of Threatened Species. https://doi.org/10.2305/

IUCN.UK.2014-3.RLTS.T196687A2473980.en.

• Winchell A (1864) Description of a gar-pike, supposed to be new--Lepidosteus (

Cylindrosteus) oculatus. Proceedings of the Academy of Natural Sciences of

Philadelphia 16 (4): 183‑185. 

24

Author-formatted, not peer-reviewed document posted on 02/10/2023. DOI:  
https://doi.org/10.3897/arphapreprints.e113455

https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196691A2474411.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T196691A2474411.en
https://doi.org/10.1643/0045-8511(2007)7%5B798:ANSOHT%5D2.0.CO;2
https://doi.org/10.1643/0045-8511(2007)7%5B798:ANSOHT%5D2.0.CO;2
https://doi.org/10.1073/pnas.1109545108
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T196687A2473980.en.
https://doi.org/10.2305/IUCN.UK.2014-3.RLTS.T196687A2473980.en.


Figure 1. 

Data records for Alosa alabamae, Alosa chrysochloris, Atherinella schultzi, and Atractosteus

spatula
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Figure 2. 

Data records for Bollmannia communis, Bollmannia eigenmanni, Brevoortia gunteri, Brevoortia

patronus
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Figure 3. 

Data  records  for Calamus  arctifrons,  Calamus  campechanus, Chasmodes  longimaxilla,

Citharichthys abbotti 
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Figure 4. 

Data records for Coryphaenoides mexicanus, Coryphopterus punctipectophorus, Ctenogobius

claytonii, and Cynoscion arenarius.
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Figure 5. 

Data records for Dipturus olseni, Dipturus oregoni, Eptatretus minor, Eptatretus springeri.
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Figure 6. 

Data records for Etmopterus schultzi, Exechodontes daidaleus, Floridichthys carpio, Fundulus

grandis.
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Figure 7. 

Data records for Fundulus jenkinsi, Fundulus persimilis, Fundulus pulvereus, and Fundulus

xenica.
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Figure 8. 

Data  records  for Gambusia  yucatana,  Gobiosoma  longipala, Gordiichthys  ergodes,  and 

Gunterichthys longipenis.
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Figure 9. 

Data records for Gymnachirus texae, Halichoeres burekae, Halieutichthys intermedius, and

Heteroconger luteolus.
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Figure 10. 

Data records for Hyperoglyphe bythites, Hypleurochilus caudovittatus, Hypleurochilus multifilis

, and Ijimaia antillarum.
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Figure 11. 

Data records for Jordanella floridae, Jordanella pulchra, Lepsiosteus oculatus, and Leucoraja

lentiginosa.
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Figure 12. 

Data records for  Lupinoblennius nicholsi, Menidia  clarkhubbsi, Menidia  colei,  and Menidia

conchorum.
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Figure 13. 

Data  records  for Mollisquama  mississippiensis ,  Monopenchelys  acuta,  Mustelus

sinusmexicanus, and Ogcocephalus pantostictus.
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Figure 14. 

Data  records  for  Ogilbia  cayorum, Ophichthus  rex, Opsanus  pardus,  and  Prionotus

longispinosus.
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Figure 15. 

Data  records  for  Prionotus  martis, Prionotus  paralatus, Rostroraja  texana,  and Sanopus

reticulatus.
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Figure 16. 

Data  records  for  Sphoeroides  parvus, Sphoeroides  spengleri, Springeria  folirostris,  and 

Stemonosudis bullisi.
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Figure 17. 

Data records for Trichopsetta ventralis.
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Species of Greatest Concern from the Gulf of Mexico Last Identification Date

Etmopterus schultzi  2009

Lycenchelys bullisi  1999

Microdesmus lanceolatus  1994

Parasaccogaster rhamphidognatha 1969

Springeria folirostris  2004

Table 1. 

Species of Greatest Concern not collected or observed since the DWH (and their last identification

date).
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Missing Gulf of Mexico Endemics Last Seen/Collected 

Eptatretus minor 2009 

Exechodontes daidaleus 2007 

Fundulus persimilis 2005 

Gordiichthys ergodes 2006 

Gordiichthys leibyi 2005 

Gunterichthys longipenis* observed 2011  

Hyperoglyphe bythites* observed in 2019 

Jordanella pulchra*  observed in 2019

Leucoraja lentiginosa* observed in 2012 

Menidia clarkhubbsi 2000

Menidia colei 2009

Mollisquama mississippiensis 2010

Monopenchelys acuta 2007

Neoopisthopterus cubanus 1937

Ophichthus omorgmus 1999

Parmaturus campechiensis 1970

Sanopus reticulatus* observed 2015

Stemonosudis bullisi 2007

Syngnathus texanus 1983

Varicus benthonis no specific year available

Varicus marilynae 1974

Varicus vespa 2006

Table 2. 

Endemic species of Lesser Concern (less than 35% of their distribution was noted to be in the

region of the spill) not collected in the GOM following DWH (and their last identification date)
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Gulf of Mexico Species Once "Missing", Now Found Last Collected/Reported 

Calamus campechanus  reported 2+ times since 2010

Chasmodes longimaxilla observed and collected 2 times since 2010

Coryphopterus punctipectophorus observed more than 5 times since 2010

Ctenogobius claytonia collected 1 time since 2010

Dipturus olseni collected 1 time since 2010

Dipturus oregoni collected 3 times since 2010

Fundulus jenkinsi collected 1 time since 2010

Gunterichthys longipenis observed 2 times since 2010

Halichoeres burekae observed and collected more than 50 times since 2010

Heteroconger luteolus observed and collected more than 5 times since 2010

Hyperoglyphe bythites observed 1 time since 2010

Hypleurochilus caudovittatus reported 2 times since 2010

Hypleurochilus multifilis collected 2 times since 2010

Ijimaia antillarum observed 2 times since 2010 

Jordanella pulchra observed 1 time since 2010

Lupinoblennius nicholsi observed 1 times since 2010

Menidia conchorum observed and collected 2 times since 2010

Ogilbia cayorum  observed and collected 2 times since 2010

Oneirodes bradburyae collected 1 time since 2010

Ophichthus rex observed and collected 2 times since 2010

Sanopus reticulatus observed 1 time since 2010

Table 3. 

Recently reported “found” (once “missing”; Chakrabarty, 2016) species in the GOM following DWH

and the number of reportings (collected or observed).
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