Biodiversity knowledge gaps in marine
invertebrates from the southern Gulf of

Mexico
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O World population growth

O Increased demand for food and other commodities
O Increased potential for mobility

O More time for recreational activifies

O Development of tourism industry

O Increased intensity of use of natural resources

O Need for Regulation
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The Study of Species in the Era of Biodiversity: A Tale of
Stupidity

The most popular definitions of biodiversity range from
genetic to population, species, community, habitaf,
ecosystem, and landscape diversity.

Species diversity, however, does have a pivotal role in the
study and perception of biodiversity.

The key question that friggered concern about
biodiversity was: How many species are there on our
planete



it provides a metric for how much we do
and do not know about life in the land
and oceans.

and...

“In the end we will conserve only what
we love; we will love only what we
understand; and we will understand only
what we have been taught.”

Baba Dioum, activist in favour of Conservation, Senegall
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Have we done it?

OPEN @ ACCESS Freely available online PLOS ioLoGy

How Many Species Are There on Earth and in the Ocean?

Camilo Mora'%*, Derek P. Tittensor" %, Sina AdI', Alastair G. B. Simpson"', Boris Worm'

1 Department of Biology, Dalhousie University, Halifax, Nova Scotia, Canada, 2 Department of Geography, University of Hawaii, Honolulu, Hawaii, United States of America,
3 United Nations Environment Programme World Conservation Monitoring Centre, Cambridge, United Kingdom, 4 Microsoft Research, Cambridge, United Kingdom 20 'I '|

Spotilgnt Cell

Global species richness estimates have not converged

M. Julian Caley’, Rebecca Fisher', and Kerrie Mengersen?

" Australian Institute of Marine Science, PMB 3, Townsville MC, Queensland, Australia
“School of Mathematical Sciences, Queensland University of Technology, GPO Box 2434, Brisbane, Qld 4001, Australia 20] 4
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Article

The Magnitude of Global 2012
Marine Species Diversity

121 (1) authors

~226,000 eukaryotic marine species described. More species were described in the
past decade (~20,000) than in any previous one.

Of these, ~7,600 species belong to Plantae, ~19,500 to Chromista, ~550 to Protozoaq,
~1,050 to Fungi, and nearly 200,000 to Animalia.

58,000-72,000 species were collected but not yet described
482,000-741,000 more species have yet to be sampled.

Molecular methods may add tens of thousands of cryptic species.
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Article

The Magnitude of Global
Marine Species Diversity

Thus, there may be 0.7-1.0 million marine species. Past rates of description of new
species indicate there may be 0.5 +- 0.2 million marine species.

On average 37% of species in over 100 recent field studies around the world might
bbe new to science.

Conclusions: previous estimates of there being well over one million marine species
appear highly unlikely.
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Article

The Magnitude of Global
Marine Species Diversity
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The Magnitude of Global
Marine Species Diversity
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A name is just a label

For most species, we only know the phenotype of the adult stage
intra and inter-specific variability ¢

life cycles and components of ecological niches?

Abundance and distribution patternse

Role in communities and ecosystems?e



O

Bias for terrestrial environments
In marine zoology, a reporting bias for vertebrates

Gap between regions where diversity is better known and regions
where biodiversity is greatest

Tradeoff between number of taxonomists trained each year and the
need for good information on biodiversity for ecologically sustainable
decision-making.

CONABIO in México, but not sufficient...

Inventories are far from representing the knowledge of species
richness in the region

The taxonomy should be on the IUCN Red List ...
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GUlf Of MQXICO crustaceans
Origin, Waters, and Biota

.

’43
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vertebrates (fish) 1541

cnidarians

moluscs
anelids
equinoderms
platelmints
briozoans

Tunicates

/834 species of invertebrates



22200
1,250-22,200

Number of Records in OBIS F0-1,2%0
&-70
1-&
OCEAN
@ BIOGEOGRAPHIC
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Number of Species in OBIS

OCEAN
@ BIOGEOGRAPHIC
INFORMATION SYSTEM

Intergovernmental Oceanographic Commission (IOC) of UNESCO. The Ocean Biogeographic
Information System. http://www.iobis.org. (Consulted on 08/10/2013)
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The Hurlberts Index of Biodiversity (also known as ES for expected number of Species) is one of a series of statistics calculated from the OBIS data
holdings on a regular basis. The Hurlbert Index is the expected number of species for a given number of specimens (in this case 50), and is a sample-
size independent proxy for species richness. Red colours represent high values, blue colours represent low values. Grid cells with less than 50 records
were left blank.
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O Crypfic species
O
O
O
O
O

O Need for destructive sampling

Reduced size

Nocturnal habits

Distribution below SCUBA limits
Infauna

Rare

O Lack of Specialists
O Few active Biological Reference Colections

O Lack of “light” non-specialised literature
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Identification
FLORIDA CARIBBEAN BAHAMAS

P/\l T[ HU \L\\I\
NED DELOACH

Identiﬁcation

FLORIDA CARIBBEAN BAHAMAS
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PAUL HUMANN
NED DELOACH
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Identification
FLORIDA CARIBBEAN BAHAMAS

PAUL HUMANN
NED DELLOACH
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In english and not specific to México...

RELEF
FISH

Behavior

NED DELOACH
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Recent Guide on the SeaShore




Field Guide species Numbers

Reef Creature

Reef Coral

Reef fishes corals and invertebrates
Florida's Seashells

Field guide to seashore creatures
Atlantic Seashore

Southeastern and Caribbean seashore
Guide Britain and Northern Europe
Seashore animals of the southeats

Florida's living beaches
TOTALs

Humann & Deloach
Humann & Deloach
Wood & Wood
Blair & Dawn
Audubon

Kenneth L. Gosner
Eugene Kaplan
Andrew Campbell
Ruppert & Fox

Blair & Dawn




-
5/// "’é
e

@ Other (Fish, etc.) BEquinoderms

@ Cnidarians
BBryozoans @ Platelmynths

B Molluscs @ Crustaceans
BTunicates

@ Annelids OSponges



Why less information for México?

Divulgacion

Iniciativa mexicana en taxonomia:

biota marina y costera

Sergio |. Salazar-Vallejo *, Elva Escobar-Briones **, Norma Emilia Gonzdlez *,
Eduardo Suérez-Morales *, Fernando Alvarez ***, Jesis Angel de Ledn-

2007 Gonzdlez **** & Michel E. Hendrickx *****

Revista Mexicana de Biodiversidad, Supl. 85: 51-59, 2014

g DOI: 10.7550/rmkb.43248

El estudio de la biodiversidad en México: ;juna ruta con direccion?

The study of the biodiversity in Mexico: a route with a course?

- 2014

Enrique Martinez-Meyer', Javier Enrique Sosa-Escalante’ y Fernando Alvarez
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Coral Reefs and Corals... 161 studies
But are Corals species that diverse?
Cumulative number of falks on corals and fish?¢

N species described for the GMx

invertebrados

corales; 62

conservacion;
40

peces; 27




O 32 States, only 22 have zoologicl colections

O 124 “oficial” biological colections

O 30 are marine-specific or have marine specimens
O 10 fish colections (vertebrates)

O 20 invertebrate colections

O Yucatdn peninsula (Campeche, Yucatan, Quintana-
Roo and Chiapas) - 25 zoological colections, 7
marine, 4 marine invertebrates

O Yucatan State, 7 zoology colections, 4 with marine
specimens and from those, 3 are invertebrates
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ghost shrimps

Riqueza Especifica de

Gray, 1840

Ophiuroldea

wwiw.sisal.unam.mx
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Thalassas, 29(1) - January 2013: 59-75
An International Jowmnal of Marine Scisnces
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SEASLUGS (Mollusca: Opisthobranchia) FROM
CAMPECHE BANK, YUCATAN PENINSULA, MEXICO

DENEB ORTIGOSA!", NUNO SIMOES" & GONCALO CALADO®?

Nauplius 21(2): 179-194, 2013 179

Intertidal and shallow water amphipods (Amphipoda: Gammaridea
and Corophiidea) from Isla Pérez, Alacranes Reef, southern Gulf
of Mexico

Carlos E. Paz-Rios, Nuno Simées and Pedro-Luis Ardisson

Biodiversity Data Joumnal 2: 1100 o
doi: 10.3897/8DJ 2 £1100

open

Checklist of Fishes from Madagascar Reef,
Campeche Bank, México

Salvador Zarco PerelloT+, Rigoberto Moreno Mendoza$, Nuno Simdest

Marine Biodiversity Records, page 1 of 4. © Marine Biological Association of the United Kingdom, 2011
doi10.1017/817552672 11000212 Vol. 4 e25; 2011 Published online

First record of the white-eye goby,
Bollmannia boqueronensis (Teleostei:
Perciformes: Gobiidae) along the coast of the
Yucatan Peninsula (Gulf of Mexico)

RIGOBERTO MORENO—MENDOZA"Z. CARLOS GONZALEZ—SALAS‘, ALFONSO AGL‘ILAR—PER}IRA‘,
ALFREDO (}ALLAI{DCI*TORRESZ AND NUNO SIMUESZ

Records and observations of amphipods
(Amphipoda: Gammaridea and
Corophiidea) from fouling assemblages in
the Alacranes Reef, southern Gulf of Mexico

CARLOS E. PAZ-RIOS', NUNO SIMOES® AND PEDRO-LUIS ARDISSON'

* Zootaxa 3556: 138 (2012) ISSM 1175-5326 (print edition)

WWW.mapress.com/zeotaxa’ ZOOTA_‘{K‘A

Copymizht €2012 - Magnoha Press Article 15517 1175-5334 (online edition)

um:lsid:zoobank org:pub: 8B TTDBAS-CT4C49DF-BCSF-1907FB3 74890

First Inventory of Sea Anemones (Cnidaria: Actiniaria) of the Mexican Caribbean

RICARDO GONZALEZ-MUNOZ " NUNO SIMOES ', JUDITH SANCHEZ-RODRIGUEZ °, ESTEFANIA
RODRIGUEZ * & LOURDES SEGURA-PUERTAS *f

A peer-reviewed open-access jowrnal

#Z00Keys

www.zookeys.org Launched to accelerate biodiversity research

ZooKeys 341: 77-106 (2013)
doi: 10.3897/z00keys.341.5816

Sea anemones (Cnidaria, Anthozoa, Actiniaria) from
coral reefs in the southern Gulf of Mexico

Ricardo Gonzilez-Mufioz'?, Nuno Simées',

José Luis Tello-Musi®, Estefania Rodriguez*

Revista Mexicana de Biodiversidad 84: 676-681, 2013
( DOI: 10.7550/rmb.30737

Research note

First record of Ophioderma ensiferum (Echinodermata: Ophiuroidea) from the
southeastern continental shelf of the Gulf of Mexico and from an anchialine
cave

Primer registro de Ophioderma ensiferum (Echinodermata: Ophiuroidea) del sureste de la
plataforma continental del golfo de México vy de una cueva anquiahalina

Yoalli Quetzalli Hernédndez-Diaz!™®, Francisco A. Solis-Marin’, Nuno Simées® and Laura
Sanvicente-Afiorve®

Nuevos registros de alfeidos (in press)
Chitones de Alacranes (sometido)
Nuevos reqgistros de esponjas (sometido)




Invertebrate

Macrofauna

of Gulf of Mexico and Caribbean Sea
Coastal and shallow reef environments

Is composed of a catalog of images to support the vi-

5

X sual identification of the major groups of marine, coas-
3 tal and reef invertebrates. With over 3000 illustrations,
7S this guide is intended to support both recreational di-
-

vers, students, and scientist, and its designed to aid
distinguishing the main species that can be com-

monly observed in coastal, marine and reef
‘*J ﬁfm areas in the Gulf of Mexico and

@ the Mexican Caribbean Sea
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Nuno Simdes, Ricardo Gonzdlez-Mufloz, José Luis Tello-Musi

Invertebrate
Macrofauna

of Gulf of Mexico and Caribbean Sea
Coastal and shallow reef environments




Macrofauna de
Invertebrados

del Golfo de Méxicoy Mar Caribe
Zonas Costeras y Arrecifales Someras

Estd compuesto por un catdlogo de imagenes para el
apoyo a la identificacién visual de los principales gru-
pos de invertebrados marinos, costeros y amrecifales. Con
mds de 3,000 ilustraciones, esta guia estd dirigida para
el apoyo tanto de buceadores recreativos, estudiantes y
cientfficos, y disefiada para la ayuda en la distincién de
las principales especies que pueden ser observadas
comunmente en las zonas costeras, marinas y
arrecifales del Golfo de México
y el Mar Caribe Mexicano.

MEXICO)
1O AN

Nuno Simdes, Ricardo Gonzdlez-Muitoz, José Luis Tello-Musi

Macrofauna 4,
Invertebrados

del Golfo de México y Mar Caribe
Zonas Costeras y Arrecifales Someras
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Neogonodactylus bredini
Manning, 1969
(© Nuno Simées



High Quality Scientific illustrations
based on good macro photography

P Neogonodactylus bredini
('e(] 2BDMY | Mmanning, 1969
o/

BioDiversidad i
Marma de llustrador: Miriam Pérez

llustracién basada en fotograffa de: Nuno Simées



Jus bredini (Chace, 1958) Aphia 1D:51433 | Pederson dleaner shrimp

Transparent bedy and legs covered with purple to
Iasender spots. Two pairs of cng, white, har ke an-

tennae. Rows of pinkish eggs occasionally attached nm 0 2
o [T

bredini (Chace, 1958) Aphia 1D:51453 | Pederson cleaner shrimp

Neogonodactylus
Transparent body and legs covered with purpe to

lavender spots. Two pairs of long, white, hair ke an. !Eﬂ[ a 0

tennae. Rows of pinkish qp n«annal» mhzd

12 bely, Transprent body and
purple to lavender spots. Two pairs o{ long, wﬁm
hairike antennae. Rows of pinkish eggs occasiona-
ly attached to bely.

Nannosquilla candidensi's (Chace, 1958) Aphia 1D:514433 | Pederson cleaner shrimp.

Transparent bedy and legs covered with purple to

lavender spots. Two pairs of long, white, hairike an. n% @

tennae. Rows of pinkish eggs cccasionally attached - g
At

lina gabriuscula (Chace, 1958) .,m. 101514433 | Pederson cleaner shrimp

Lyslosquili
Transparent bedy and legs covered with purp)
lavender spets. Twa pairs of long, white, n;nm: an. gl’! I @
tennze, Rows of pinkizh ezgs cccasionally attache
% Al

Neogonodactylus oerstedii (dmg usa) Apm 1D:51433 | Pederson cleaner shrimp
Transparent body and legs covered

lavender spots. Twa pairs of long, m n;.-m: an ;l’[] @ :
tenrae. Rows of pinkizh eggz cecasionally stached
== AL

Jus curacaonensis (Chace, 1958) Aphi I0x 51483 | Pederson cleaner shrimp

Neogonodactyl:

Transparent bedy and legs covered with purple to

lavender spots. Ta pairs of long, white, iy ;l’[ l @
tennae. Rows of pintish eggs cccasionally attached

1o belly.

11 | PADvEmere — Foamoass

hnmps

niulnl (chn,usa) Apu 10:51458 | Pederson cleaner shrimp
Transparent body and legs covered

lavender spots. Two. plus oﬂu vmu& plarts m. an. gnm 0 .
tennae, Rows of pinkizh eggs occasionally sttached
o [ A S

Jus bredini (Chace, 1958) Aphia (D:51483 | Pederson cleaner shrimp
Transparent body and legs covered with

purple 1o
lavender spots. Two pairs of long, white, hair ke an. !m[ a 0
tennae. Rows of pinkizh eggs occasionally attached
1o A
Fragee by s v it peic . O R
Iavender spots. Two pair: of e, white, hairlite an-
tennae. Rows of pinkish eggs occasionally attached
tobely.
Superfarily y abmiy

= 5 daaibic

1

lavender spets. Two pairs of ong, white, hair ke an. n @
tennae. Rows of pinkish eggs occasionally attached —
e Del AL

| Pederson cleaner shrimp

(Chace,
Transparent bedy and lcp e purple o
lavender spets. Ta pairs of long, white, hairike an. gl’[ l @
tennae. Rows of pinkish 525 ocasonly wacked

shrimp

Transparent body and legs covered with purple 1o

o belly. Transparent body and legs covered with
purple to lavender spots. Two pairs of long, white,
hairike antennat. Rows of pinkish eggs occasion.
Il attached to bely.

O | PHADIENCILEA ~ FENTI AL

-
w Cinetarhynchus manningi

-
ﬂ' Processsa guyanae

Austinixa gorel (Chace, un) Apn-n: smn | Pederson dleaner shrimp
Transparent body and legs cov

lavender spots. Two pairs eflw‘whu. h:lr-lnir an. !nﬂ@ A
tennae. Rows of pinkish eggs occasionally attached
e [ A

Austinixa behrae (Chace, 1958) AptiaIDx 51433 | Pederson cleaner shrimp
Transparent body and legs covered with

purple to
lavender spots. Two pairs of long, white, hairlike an- !Eﬂm@ )
tennae. Rows of pinkish eggs occasionally attache:

1o bellyTransparent body and legs cavered wnh !mﬂ

purple to lavender spats. Two pairs of kong, white, Yot

hair-ike antennae. Rows of pinkish eggs occasiona.

Il attached to bely.

Cypeasterophilus rugatus (Chace, 1958) ApMaiDx 514433 | Pederson cleaner shrimp.
Transparent body and legs covered with

Iavender spots. Two pairs of lcag, white, hairike an- “nﬂ@ s
tenrae. Raws of pinkish eggs cecasionly sttached
o Pel Al

Pinixa ana (Chace, 1958) Aphi 51488 | Pederson cleaner zhiimp
Transparent body and legs covered with purple

lavender spots. Two pairs of long, white, hauhh-m g D
y P2 0

tennae. Rows of pinkish eggs occasionly sttache

o !E

1958) ole shrimp
Transparent body and legs covered with purple

lavender spots. Two pairs of long, white, hxu Jike an. EI’D @
tennae. Rows of pinkish eggs cccasionaly attached

1o belly. Transparent body and legs coversd with E!E
purple o lavender spats. Two pairs of lang, whits,

hair-ike antennae. Rows of pinkish eggs occasiona.

Iy attached to bely.

5 | muasenore - Procesons

W&dd-n shrimps
Supestamly

y iy

” dersan (Chace, 1958) 1 Pederson clearer shrimp

Tranzparent body and legz covered with
lavender spots. Two pairs of long, white, hair ke an. nm 0 .
i [ A JE

tennae. Rows of pinkish eggs occasionally attached
meum) iph | Spotted cleaner shrimp

Transparent body and legz covered with purple o

lavender spots. Two pairs of long, white, hair ke an. Eﬂ@@ .
tennae. Rows of pintish eggs cccasionally attached g

tobely.

li h Holthuis, 1951 | Tortugas bigelaw
Transparent body and legs covered with purple to

lavender spots. Two pairs of long, white, hairlike an.
tennae. Rows of pinkish eggs occasionly attached
tobelly.

Pontonia mexicana Guérin-Méneville, 1855 Apha 10:42014 | Caribbean pen shrimp
Transparent body and legs covered with purple o

lavender spots. Twa pairs of long, white, hairlike an- !F[ﬂ] .
tennse. Raws of pinkizh eggs cccasionall attached = Forld @
tobelly. 7

Tuleariocaris neglecta aug ueo lpilulmlﬁlad‘urzhln:hﬁmp
Transparent bedy and legz covered

lavender spots. Tw pairs of long, wm_ nuumr an. gl’! 1 @ .
tennae. Rows of pinkizh eggs occasionaly sttached ’
o AL

Wumm—m HYPPOLYTIDAE

D1 msz | Pederson clearer shrimp.

Tr:;splrml m, and legs corered

lavender spots. Twa pairs oflu;wﬁng m...m: an. g { ’@
tennise, Rows of pinkizh eggs occasionally attached Ferld)

o Al

3 | PALAEMONOIDEA - HYPPOLYTIDAE

“’ Tuleavocass neglecta “v Hyppolyte obliguimanus
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Somos - Objetivo - Infraestructura - Oportunidades - Resultados y Colaboraciones - Especies - Colecciones - Contacto

Texto de introduccidn a claves

Titulo de la clave

Antena
Antenula
= Basicerito
o 'j ' Caparazdn
I‘! = Segundas quelas

T I P rimeras quelas
Tercer maxiliped

Ojo
Pereidpodos
Pledpodos
Pleura
Rostro
Escafocerito
Telson
Urdpodos




Paso 1

Sin guela en el tercer pereiopodo; pleura del CQuela presente en el tercer par de pereiopodos,
segundo somito abdominal sobrelapada en el ocacionalmente pequeiia; pleura del segundo
primer vy tercer segmento (reducida en somito abdominal no sobrelapando en el primer

Glyphocrangonidae) segmento
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Contributions to the knowledge of marine
species diversity in the GMx

taxa New New New invasives
species records records
Mexico Yucatan

Fish

Molluscs
Crustacenas
Anemones

Sponges

Equinoderms
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