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NeopomacentruscyanomosΧRegal Demoiselle

Third introduced fish with established population 
in tropical NW Atlantic

Others are 

Pteroisvolitans/miles& Omobranchuspunctatus



Neopomacentruscyanomos

Third exotic fish with established population in tropical NW Atlantic

CƛǊǎǘ wŜŎƻǊŘǎΧΦ ƛƴ GoMx

2013 1 site in SW corner                                       
Gonzalez-Gándaray de la Cruz-Francisco 2014 BioinvasionRec 3:49

2014-5 larger area of SW Gulf 
Robertson et al 2016. JOSF 19: 1



1 Where did N cyanomosin the GoMxcome from 
and how did they get there?

Questions to be considered
_________________________________________



1 Where did N cyanomosin the GoMxcome from and how did they get there?

2 What is the current range of N cyanomos
in the GoMx? 

Questions to be considered
_________________________________________



1 Where did N cyanomosin the GoMxcome from  and how did they get there?

2 What is the current range of N cyanomosin the GoMx? 

3    What is the potential for a wider, adverse invasion 
of the Greater Caribbean?

Questions to be considered
_________________________________________



Question 1: where did N cyanomosin the 
GoMxcome from and how did it get there?
__________________________________

Origin: Compare barcodes of GoMx
population to populations scattered across 
ƴŀǘƛǾŜ ǊŀƴƎŜ Χ ƘƻǇŜŦǳƭƭȅ ŜƴƻǳƎƘ ǎǘǊǳŎǘǳǊŜ ϧ 

geographically localized populations to 
provide insights



Sites from which barcodes are currently available 
for N cyanomos



Relationships within the N cyanomoslineage



Barcode relationships: BOLD TaxonIDTree
N cyanomoslineage



GoMxfrom a widespread 
lineage:



Aquarium-ƛƴŘǳǎǘǊȅ άN cyanomosέ from 
Philippines wrongly identified by 

ƛƴŘǳǎǘǊȅΧΧΧ ōŀǎŜŘ ƻƴ ƳƻǊǇƘƻƭƻƎȅ ƛǘ 
probably is N taeniurus



N taeniurus
Exposed suborbital edge

Philippines aquarium trade 
άb cyanomosέ 
has exposed suborbital
most likely is N taeniurus

N cyanomos:
Hidden suborbital edge

Two look-alike Neopomacentrusspp



Question 1: where did N cyanomosin the 
GoMxcome from and how did it get there?

Potential Introduction modes:

мΧΧΦ/ƻƳƳŜǊŎƛŀƭ ǎƘƛǇǇƛƴƎ
нΧΧΧΧ !ǉǳŀǊƛǳƳ ǊŜƭŜŀǎŜ
оΧΧΧhƛƭ-rig translocation
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PROS

Some fish do it

CONS
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shipping endpoint



World shipping patterns (NCEAS)



Commercial Shipping hypothesis: in or on a ship 

PROS
Some fish do it

CONS

5ŀƳǎŜƭŦƛǎƘŜǎ ŘƻƴΩǘ Řƻ ƛǘ
Ships clean, fast moving

SW GoMxnot major international shipping endpoint

Panama is MAJOR choke point for 
shipping; only shipping intro is  

Omobranchus(from S America?)
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Aquarium-release hypothesis: 

PROS

Lots other examples, Florida

e.g. Lionfish

1st barcode match indicated possible 
aquarium-trade connection
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Aquarium-release hypothesis: 

CONS
Ncbland fish, tiny component of aquarium trade

Few aquarists in Mexico

Imports to US (likely source of fish to 
Mexico) not GoMxlineage (not right 

species)



Aquarium-release hypothesis: 

CONS
Ncbland fish, tiny component of aquarium trade

Few aquarists in Mexico
Imports to US not GoMxlineage

Most ŀǉǳŀǊƛǳƳ ǊŜƭŜŀǎŜǎ ŘƻƴΩǘ ǘŀƪŜΧǘƻƻ 
few fish



Oil-rig translocation hypothesis: 

PROS

wƛƎǎ Ґ ŀǊǘƛŦƛŎƛŀƭ ǊŜŜŦǎΧΦƭƻǘǎ ƻŦ ǎǇŜŎƛŜǎΣ ǿƛǘƘ ƭŀǊƎŜ ǇƻǇǳƭŀǘƛƻƴǎ

slow moving, good for planktivores

ΧΦƛŘŜŀƭ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ϧ ŜǎǘŀōƭƛǎƘƳŜƴǘ



Oil-rig translocation hypothesis: 

PROS

Involved in reef fish transport:

Offshore Rig: GoMxto Mediterranean -> 2 sppreef fish

Offshore Rig: 2006.. enrouteBrazil (220S) to Singapore, wrecked Tristan 
de Cunha (370S), with 2 Brazilian fishes

Canary Islands = Rig maintenance center:

ΧǾŀǊƛƻǳǎ ² !ǘƭŀƴǘƛŎ ŀǊǊƛǾŀƭǎ όŦǊƻƳ ±ŜƴŜȊǳŜƭŀ ϧ .ǊŀȊƛƭύ 

***** one IWP damselfish that is not in aquarium trade



Oil-rig translocation hypothesis: 

PROS

N cyanomosabundant on rig in GoMxΧǎƳŀƭƭΣ ƴŜŀǊ-substrate, 
shelters in fouling growth, planktivore

N violascenslikely takenby towed, fouled US drydocks: 
Philippines -> Guam (1980s)..abundant on fouled mooring chains

Myers 1996 Micronesica28:207



Oil-rig translocation hypothesis: 

PROS

Towed offshore rigs do have IWP -> GoMxmovements





Oil-rig translocation hypothesis:
PROS

GoMxlineage is the only widespread, interoceanic native lineage, 
others localized



A plausible combination:
Genes, Rig movements & IWP Oilfields



The current range of 

N cyanomosin the GoMx



2015 information on N cyanomosΩ range



2016 New Data on N cyanomosΩ range
Tuxpan: Cruz-Francisco et al 2016: Rev InvestigMar 35:101



AlacranReef Surveys: May & June 2016



2016 state of info on N cyanomosΩ range



Prospects for a wider, adverse Invasion?
____________________________________

Suitable environmental conditions widely 
distributed



N. cyanomos: Native & Potential ranges

Actual Native     
Range

Potential Range:

FishbaseAquamap: 

Extrapolated from combination 
of depth, SST, productivity & 
salinity in native range



Potential for occurrence throughout GoMx
Winter temperature at 50m (Brian Grieve, NOAA)

vs surface 



Prospects for a wider, adverse Invasion?

PROS:

Well established over large area of SW GoMx

Lots of oil installations = high-quality habitat

as well as sunken ships



Suitable habitat: SW  GoMxoil installations


