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The seven impediments in invertebrate conservation and how to overcome them 
Pedro Cardoso, Terry L. Erwin, Paulo A.V. Borges and Tim R. New 

Biological Conservation (2012)  



1. Compiling diversity data 

HOW? 

CLASSIC TAXONOMY TRADITIONAL ECOLOGY 

COLLECTIONS SAMPLING 
(biased towards  
rare species) 

(biased towards  
common species) IS THERE A SHORTCUT?  

USE OF SPECIES MODELLING 



Azorean Biodiversity Portal 





Paulo A. V. Borges, Ana Costa, 
Regina Cunha, Rosalina Gabriel, 
Vítor Gonçalves, António Frias 
Martins, Ireneia Melo, 
Manuela Parente, Pedro 
Raposeiro, Pedro Rodrigues, 
Ricardo Serrão Santos, Luís Silva, 
Paulo Vieira & Virgílio Vieira 

Autores (Authors) 

Objective: 
The main goal of this book was 
to list, as rigorously as 
possible, all the known 
terrestrial, freshwater and 
marine fungi, plants and 
animals of the Azores. 







Azores Bioportal (new version since October 2015: 
http://azoresbioportal.uac.pt/ 



Species File 



Detailed distribution maps 



A Marine species 



A large cloud of distribution points 



Few cells well sampled 









BALA 

Biodiversity of the Arthropods of the Laurisilva of the Azores 
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β = γ – α; Lande, R. (1996). Statistics and partitioning of species diversity, and similarity among multiple communities. Oikos 76: 5-13  
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Experimental design 



5 m 

2.50 m 

150 m 

Sampling of epigean soil arthropds 



150 m 

Sampling of canopy 
arthropods 



Canopy sample 
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An	
  op&miza&on	
  exercise	
  was	
  performed	
  and	
  we	
  found	
  that	
  the	
  
protocol	
  applied	
  during	
  recent	
  years	
  is	
  very	
  close	
  to	
  op&mal,	
  

allowing	
  its	
  future	
  replica&on	
  with	
  confidence	
  

EFFICIENCY OF SAMPLING METHODS AND EFFORT TO ASSESS ARTHROPOD DIVERSITY IN AZOREAN NATIVE 
FORESTS (Subm.) Clara GASPAR1,2, Pedro CARDOSO1, Paulo A.V. BORGES1 and Kevin J. GASTON2,3  



MOVECLIM 

BRYOLAT PROTOCOL 



Fr. Polynesia 

Guadaloupe 

Canary Is. 

Açores 

La Reunion 

La&tudinal	
  and	
  al&tudinal	
  gradients	
  on	
  oceanic/con&nental	
  islands	
  in	
  both	
  hemispheres	
  

MOVECLIM  
montane vegetation as listening posts for climate 
change 



-­‐  1	
  STATION	
  at	
  each	
  200	
  m	
  eleva&on	
  

-­‐  2	
  PLOTS	
  of	
  10	
  m	
  x	
  10	
  m	
  per	
  sta&on	
  

-­‐  3	
  QUADRATS	
  of	
  2	
  m	
  x	
  2	
  m	
  per	
  plot	
  

-­‐  3	
  SAMPLES	
  FOR	
  EACH	
  MICROHABITAT	
  [max	
  6]	
  per	
  quadrat	
  

-­‐  3	
  MICROPLOTS	
  of	
  10	
  cm	
  x	
  5	
  cm	
  per	
  microhabitat	
  	
  

Adaptaded from Ah-Peng et al., 2012 

MOVECLIM	
  –	
  Stra&fied	
  protocol	
  

Microplot  
(5 cm x 10 cm) 

Quadrat  
(2 m x 2 m) 

Tree 

Altitude 

Plot  
(10 m x 10 m) 



SLAM data LTER - Azores 



SLAM data LTER - Azores 



National RI Roadmap 

PORBIOTA 
One of the 40 RI included 
in the national roadmap, 
presented in December 
2014 



Scientific and strategic assessment 

PORBIOTA 
Rated as high scientific merit and strategic interest 
Aligned with LifeWatch 
Integrates three other projects 
- LTER Portugal 
- ICOS-PT 
- AZORESBIOPORTAL 



Contribution to LifeWatch 

PORBIOTA (in-kind) 
 
~14.2 M€ (2015-2020), 2.8M€/year 
 
funded by H2020 and structural funds 
 
 
in-cash 
443,274 € (2015-2019), 88,654 €/year  



Work Packages by PORBIOTA 

Nine WP to contribute to all LifeWatch layers 
 

PT_WP1: Inventory/registration of data sources and providers and 
gap analysis 

PT_WP2: Development of a National Species List 
PT_WP3: Mobilization of biodiversity databases 
PT_WP4: Development of web portals and services for societal uses 
PT_WP5: Building the Network of Life 
PT_WP6: Support Environmental Metagenomic applications 
PT_WP7: Promoting LTER integration at Iberian and European level 
PT_WP8: Digital Infrastructures 
PT_WP9: Dissemination, training and outreach 



Context 

M@RBIS 



Building the Network of Life 

Can we map all relationships and interdependency 
that each species establishes with every other 
species that coexist in the same place within the same 
time frame? 

l  Analysis of existing biodiversity informatics tools and 
standards on biodiversity informatics; 

l  Document species relationship; 
l  Integration with biodiversity occurrence data platforms (e.g. 

ALA); 
l  Implementation of algorithms and services for relationship 

identification and building the Network of Life – 
ECONECTOME VRE; 



Building the Network of Life 

Interactome Food web 



Support Environmental Metagenomic applications 

Develop an interface to the InBIO eDNA 
reference database for support of environmental 
metagenomic applications 



Support Environmental Metagenomic applications 

NGS facility 
 
 
 
ERA Chair 
H2020-WIDESPREAD 2014 
Capacity Building at InBIO for Research and Innovation 
Using Environmental Metagenomics  



Potential benefits  
 
l  reduces costs of obtaining species occurrence data from a 

large number of biological samples; 
l  valuable for groups of species that are difficult to identify 

(microbiological species); 
l  species identity for samples of larval or juvenile stages; 
l  species composition from DNA fragments in water/soil; 
l  information on the prey ingested by animals, through the 

metabarcoding of DNA fragments from guts or faeces.  
 
Environmental metagenomics is yet in its infancy! 

Support Environmental Metagenomic applications 





Cooperation within the GBIF network 

CoopBioPlat – ERANET LAC Pilot Coordination Action project 
– GBIF Nodes of AR, BR, CR, ES, FR, PT 

- establish a cooperation framework on biodiversity 
information 

 
Encounter Bay – GBIF  Capacity Enhancement support 

project 2015  

- translate the platform to ES, FR, PT 
- document and translate documentation 
 





One platform, many facets (thematic, regional, 
national), different user communities 



Advantages of cloud solutions 

Cloud Infrastructure based on Openstacks provided 
by the Research Infrastrucure INCD (member of 
IBERGRID and EGI):  

 

Provides: 

l Scalability of the allocation of resources; 

l Sharing infrastructure and capacity between 
members of GBIF network 

l Persistence and availability of big volumes of data  



Cloud resources provided by: 



Promoting LTER integration at Iberian and European 
level 

hQp://www.lterportugal.net/	
  

Sabor	
  

Montado	
  

Ria	
  de	
  Aveiro	
  

Estuaries	
  

IBERLIFE action! 



Other WP by PORBIOTA 

IBERLIFE action! 

IBERLIFE action! 

IBERGRID action! 

IBERLIFE action! 

l Inventory/registration of data sources and 
providers and gap analysis 

l Development of a National Species List 

l Mobilization of biodiversity databases, including 
citizen science platforms 

l Digital Infrastructures 

l Dissemination, training and outreach 





PORBIOTA Partners 



Thank You! 

Paulo Borges , Rui Figueira, Pedro Beja, 
Margarida Santos Reis, Sofia Cerasoli,  
PORBIOTA - Portuguese E-Infrastructure for Information and 
Research on Biodiversity 
 
pborges@uac.pt 
University of Azores 
Azorean Biodiversity Group (CE3C) 


