
Biodiversity knowledge gaps in marine 

invertebrates from the southern Gulf of 

Mexico

Nuno Simoes

UMDI-Sisal, UNAM, Yucatán



A condensed bit of History

 World population growth 

 Increased demand for food and other commodities 

 Increased potential for mobility 

 More time for recreational activities 

 Development of tourism industry 

 Increased intensity of use of natural resources

 Need for Regulation



“Anyone who believes in indefinite growth on 

a physic finite planet is either mad or an 

economist” David Attenborough

Sir David Attenborough



The most popular definitions of biodiversity range from 

genetic to population, species, community, habitat, 

ecosystem, and landscape diversity.

Species diversity, however, does have a pivotal role in the 

study and perception of biodiversity.

The key question that triggered concern about 

biodiversity was: How many species are there on our 

planet?

“The study of species in the era of Biodiversity: 

a tale of stupidity” Ferdinando Boero



Why we need to know how

many species?

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, Senegal



Have we done it?

2011

2014



2012

121 (!) 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 Protozoa, 

~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.

Number of MARINE species described



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 

be new to science.

Conclusions: previous estimates of there being well over one million marine species 

appear highly unlikely.

Number of MARINE species described



Number of Synonyms 
per Year of Original
Description

Grey – walking 
avrage (5 years) and 
polynomial fit 6th 
order

Black – walking 
average and linear fit 
number valid species



Number of species 
described per year 
(grey) against 
number of species 
recognized as valid



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 patterns?

Role in communities and ecosystems?

However…



Marine Species Diversity?

 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 ...





Group / taxa Spp N endm %

vertebrates (fish) 1541

cnidarians 792 62 7.8

sponges 339 109 32.2

crustaceans 2579 388 15.0

moluscs 2455 257 10.5

anelids 866 120 13.9

equinoderms 522 31 5.9

platelmints 705 191 27.1

briozoans 266 55 20.7

Tunicates 78 5 6.4

2009

7834 species of invertebrates



Intergovernmental Oceanographic Commission (IOC) of UNESCO. The Ocean Biogeographic

Information System. http://www.iobis.org. (Consulted on 08/10/2013)



 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.







Why less studied taxa?

 Cryptic species

 Reduced size

 Nocturnal habits

 Distribution below SCUBA limits

 Infauna

 Rare

 Need for destructive sampling

 Lack of Specialists

 Few active Biological Reference Colections

 Lack of “light” non-specialised literature





Perhaps one of the known Guides?

In english and not specific to México…



Recent Guide on the SeaShore



Field Guide species Numbers

Book or Filed Guide Author(s) year pages Species N

Reef Creature Humann & Deloach 2003 420 499

Reef Coral Humann & Deloach 2003 278 122

Reef fishes corals and invertebrates Wood & Wood 2003 144 266

Florida's Seashells Blair & Dawn 2012 84 252

Field guide to seashore creatures Audubon 1981 813 310

Atlantic Seashore Kenneth L. Gosner 1978 329 106

Southeastern and Caribbean seashore Eugene Kaplan 1988 397 599

Guide Britain and Northern Europe Andrew Campbell 2011 328 746

Seashore animals of the southeats Ruppert & Fox 1988 407 319

Florida's living beaches Blair & Dawn 2012 314 318

TOTALs
353.7



Molluscs Crustaceans Cnidarians Other (Fish, etc.) Equinoderms

Annelids Sponges Tunicates Bryozoans Platelmynths

Field Guide covered taxa



Why less information for México?

2007

2014



Brief statistics from Pan-American Coral 

Reefs Congress, october 2013, Merida, 

Yucatan, México

corales; 62

peces; 27

conservacion; 
40

otros 
(algas/bacterias); 

8

invertebrados
24

Coral Reefs and Corals…  161 studies

But are Corals species that diverse?

Cumulative number of talks on corals and fish?

N species described for the GMx



Biological Colections National

Statistics (Zoology, CONABIO)

 32 States, only 22 have zoologicl colections

 124 “oficial” biological colections

 30 are marine-specific or have marine specimens

 10 fish colections (vertebrates)

 20 invertebrate colections

 Yucatán península (Campeche, Yucatán, Quintana-
Roo and Chiapas) - 25 zoological colections, 7 
marine, 4 marine invertebrates

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



National Biological Colections (120)

5 4

13

32

6
14

40

UADY

CINVESTAV

ECOSUR

UNAM

UG

UANL

otros



Marine Biodiversity Expeditions

2006 - 2012













Nuevos registros de alfeidos (in press)

Chitones de Alacranes (sometido)

Nuevos registros de esponjas (sometido)







High Quality Scientific illustrations 

based on good macro photography



High Quality Scientific illustrations 

based on good macro photography



High Quality Scientific illustrations based on good 

macro photography



General Public

Field Guides









Contributions to the knowledge of marine 

species diversity in the GMx

taxa New 

species

New 

records

Mexico

New 

records

Yucatan

invasives

Fish 0 5 7 1

Molluscs 2 29 58 1

Crustacenas 5 29 92 2

Anemones 4 16 14 0

Sponges 4 15 28 0

Equinoderms 0 7 32 0

TOTALS 15 101 251 3



What needs to be 

done?

• Briozoans

• Hidrozoans

• Platelmynths



Mayo 2013

• Sponges

• Tunicates

What needs to be done?



 MAPAS GBIF

What needs to be done?
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