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A b st r a ct  

T h e i n v asi v e s p e ci es M el a n oi d es t u b er c ul at a  w as d et e ct e d i n c ult ur e p o n ds f or s hri m p  
(P e n a e us v a n n a m ei ) a n d t h e P a cifi c f at sl e e p er fis h (D or mit at or l atifr o ns ) i n M a n a bí, 
E c u a d or, t hr o u g h m or p h ol o gi c al a n d m ol e c ul ar i d e ntifi c ati o n usi n g t h e C OI g e n e. 
T his fi n di n g c o nfir ms t h e pr es e n c e of t h e M al a y a n s n ail i n t h e A m a z o n -A n d es e c or e gi o n,  
e vi d e n ci n g its wi d e distri b uti o n i n S o ut h A m eri c a a n d its g e n eti c r el ati o ns hi p wit h 
p o p ul ati o ns fr o m Ir a n a n d t h e U nit e d St at e s, s u g g esti n g a r e c e nt i n v a si o n e v e nt i n 
t h e c o nti n e nt. T hi s i s t h e fir st r e p ort of t h e s p eci e s i n c ult ur e p o n d s of t h e s hri m p 
P.  v a n n a m ei  a n d  fi s h  D.  l atif r o n s ,  r e pr e s e nti n g  a  n e w h a bit at  a n d  a  p ot e nti al 
n e g ati v e f a ct or f or a q u a c ult ur e a cti viti es. It is n e c es s ar y t o e x p a n d s a m pli n g eff orts 
t o ot h er r e gi o n s a n d c o n d u ct g e n eti c a n al y s e s t o i d e ntif y li n e a g e s wit h a hi g h er 
p ot e nti al f or tr a ns mitti n g p ar asiti c i nf e cti o ns. T his i nf or m ati o n is cr u ci al f or d e v el o pi n g  
e arl y w ar ni n g s yst e ms a n d eff e cti v e m a n a g e m e nt str at e gi es. F urt h er st u di es ar e n e e d e d  
t o ass ess t h e p ot e nti al ris ks of M. t u b er c ul at a  i n a q u a c ult ur e s yst e ms, s u c h as its a bilit y 
t o tr a ns mit p ar asit es t o f ar m e d or g a nis ms a n d its p o ssi bl e i m p a cts o n h u m a n h e alt h. 
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I nt r o d u cti o n  

T h e tr u m p et s n ail, M el a n oi d es t u b erc ul at a  ( M üll er, 1 7 7 4), is a fr es h w at er 

g astr o p o d of t h e f a mil y T hi ari d a e. N ati v e t o Afri c a a n d Asi a ( Pils br y a n d 

B e q u a ert 1 9 2 7), it is o n e of t h e m ost i n v asi v e fr es h w at er s p e ci es, wit h a wi d e 

distri b uti o n a cr oss all c o nti n e nts ( F a c o n a n d P oi nti er 2 0 2 2). M el a n oi d es 

t u b erc ul at a pr es e nts c h ar a ct eristi cs t h at h a v e m a d e it a s u c c essf ul i n v asi v e 
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c o u r s es  a n d  a  hi g h  a d a pt ati o n  t o  n e w  h a bit at s,  m ai nl y  o n  i m p a ct e d  

e n vir o n m e nts, s u p p orti n g a wi d e r a n g e of t e m p er at ur e c h a n g es ( 1 8 – 3 2 ° C)  

f or t h e d e v el o p m e nt of st a bl e p o p ul ati o ns ( V o gl er et al. 2 0 1 2). It als o s u p p orts  

l o n g p eri o ds of d esi c c ati o n, si n c e as a str at e g y, a d ults b ur y t h e ms el v es i n 

t h e s u bstr at e a n d r e a cti v at e wit h t h e arri v al of r ai ns ( V e g a et al. 2 0 2 0) a n d 

r esist c h a n g es i n t h e s ali nit y of u p t o 5 ‰ ( Al b arr á n M él z er et al. 2 0 1 7). O n 

t h e ot h er h a n d, it is a g e n er alist-f e e di n g s p e ci es ( T h o m as a n d T ait 1 9 8 4; 

Fr eit as et al. 1 9 8 7).  

T h e wi d e dis p ers al of M. t u b erc ul at a  h as b e e n attri b ut e d m ai nl y t o t h e 

tr a d e i n or n a m e nt al a q u ari u m pl a nts, w hi c h is w h y it h as b e e n r e c or d e d i n 

s e v er al c o u ntri es ( M a g uir e 1 9 6 3; C orr ê a et al. 1 9 8 0; G uti érr e z Gr e g ori c a n d 

V o gl er 2 0 1 0). O n c e r el e as e d i nt o t h e e n vir o n m e nt fr o m a q u ari u ms, it e x p a n ds  

its distri b uti o n a n d c o m p etes wit h l o c al s p e ci es ( P oi nti er et al. 1 9 9 4; F ac o n et al. 

2 0 0 3; H er n a n d e z et al. 2 0 0 3; L et eli er et al. 2 0 0 7). P ot e nti al f ut ur e distri b uti o n  

st u di es c arri e d o ut i n S o ut h A m eri c a ( Ri b as et al. 2 0 2 4) m e nti o n t h at t his 

s p e ci es h as t h e p ot e nti al t o m ai nt ai n or e xt e n d its distri b uti o n, w hil e n ati v e 

s p e ci es s u c h as Bi o m p h al ari a gl a br at a  ( S a y, 1 81 8) w o ul d pr es e nt a r e d u cti o n  

i n t h eir distri b uti o n. T h e first r e p ort o n t h e pr es e n c e of M. t u b erc ul at a  o n 

t h e A m eri c a n c o nti n e nt w as i n 1 9 6 4 i n T e x as, U nit e d St at es ( M urr a y 1 9 6 4). 

W hil e i n S o ut h A m eri c a it w as cit e d f or t h e first ti m e i n  V e n e z u el a i n 1 9 7 2 , 

a n d si n c e t h at d at e, it h as b e e n r e p ort e d i n Br a zil, P er u, Ar g e nti n a, P ar a g u a y,  

C ol o m bi a, G u y a n a, Ur u g u a y, C hil e, a n d E c u a d or, o c c u p yi n g 2 5 of t h e 5 2 

fr es h w at er e c or e gi o ns of t his s u b c o nti n e nt ( D arri gr a n et al. 2 0 2 0). Of t h os e 

ni n e c o u ntri es, i n C hil e, it w as r e p ort e d o nl y i n c o m m er ci al a q u ari u ms, b ut 

n ot  i n n at ur al e n vir o n m e nts ( L et eli er et al. 2 0 0 7). 

I n S o ut h A m eri c a, t his s pe ci es h as c a us e d n e g ati ve effe cts, h a vi n g a si g nifi c a nt 

e n vir o n m e nt al i m p act ( C arr a n z a et al. 2 0 2 3), p arti c ul arl y o n n ati ve g astr o p o ds,  

aff e cti n g t h eir d e nsit y or c a usi n g a dis pl ac e m e nt. T her e ar e r e c or ds of affe cti o ns  

t o n ati v e p o p ul ati o ns of B. gl a br at a  i n Mi n as G er ais, of Bi o m p h al ari a str a mi ne a  

( D u n k er, 1 8 4 8) i n Mi n as G er ais a n d i n t h e st at e of Ri o d e  J a n eir o, as w ell 

as p o p ul ati o ns of A yl ac ost o m a t e n uil a bris  ( R e e v e, 1 8 6 0) i n t h e T o c a nti ns 

Ri v er ( G ui m ar a es et al. 2 0 0 1; Gi o v a n elli et  al. 2 0 0 2; F er n a n d e z et al. 2 0 0 3).  

T h e ot h er eff e cts r e c or d e d i n S o ut h A m eri c a ar e s a nit ar y, si n c e it a cts as 

a n i nt er m e di at e h ost of t h e t r e m at o d e C e ntr oc est us f or m os a n us  ( Nis hi g ori, 

1 9 2 4) ( Di g e n e a: H et er o p h yi d a e), i n V e n e z u el a ( H e r n á n d e z et al. 2 0 0 3 ), 

C ol o m bi a ( V el ás q u e z et al. 2 0 0 6), Br a zil ( Pi nt o a n d d e M el o 2 0 1 0) a n d P er u  

( P uli d o-M urill o  et  al.  2 0 1 8),  w hi c h  r e p ort  i nf e ct e d  h u m a ns  b y  i n g e sti n g 

u n d er c o o k e d or r a w p ar asiti z e d fis h, c a usi n g g astri c p ai n a n d i n di g esti o n  

a c c o m p a ni e d b y di arr h e a ( C h ai et al. 2 0 1 3). Mel a n oi d es t u b erc ul at a  m a y als o  

a ct as a h ost f or H a pl orc his p u mili o  ( L o oss, 1 8 9 6) ( Di g e n e a, H et er o p h yi d a e), a 

tr e m at o d e t h at c a us es f o c al h e m orr h a g es i n t h e s k el et al m us cl es of hi g hl y 

i nf e ct e d fis h a n d m a y p ot e nti all y aff e ct h u m a ns b y i n g esti n g r a w fis h. T his 

p ar asit e h as b e e n d et e ct e d e m er gi n g fr o m M. t u b er c ul at a  i n V e n e z u el a 

https://doi.org/10.3391/bir.2025.14.3.09
https://www.invasivesnet.org


Fir st r e c or d of M el a n oi d e s t u b e r c ul at a  i n a q u a c ult ur e p o n d s 

 L o d eir o s  et al. ( 2 0 2 5 ), Bi oI n v a si o n s R e c o r d s  1 4 ( 3): 5 8 7 – 5 9 5, htt p s:// d oi. or g/ 1 0. 3 3 9 1/ bir. 2 0 2 5. 1 4. 3. 0 9  5 8 9  

( Dí a z et al. 2 0 0 8), P er u ( P uli d o -M urill o et al. 2 0 1 8), a n d  Br a zil ( L o p es et al. 

2 0 2 0). Fi n all y, P hil o p ht h al m us gr alli  M at his a n d L e g er, 1 9 1 0 ( Di g e n e a , 

P hil o p ht h al mi d a e) w as als o d et e ct e d i n Br a zil i n s p e ci m e ns of M. t u berc ul at a  

a n d m a y aff e ct p o ultr y ( Pi nt o a n d M el o 2 0 1 0).  

T h e s hri m p c ult ur e a cti vit y i n E c u a d or h as b e e n i n pr o d u cti o n f or m or e 

t h a n 5 0 y e ars, a n d is o n e of t h e m ost i m p ort a nt e c o n o mi c s e ct ors, alr e a d y 

e x c e e di n g 4 0 % of e x p orts ( Ari as a n d T orr es 2 0 1 9). H o w e v er, t h e d e v el o p m e nt 

of t h e c ulti v ati o n of ot h er s p e ci es is n e c ess ar y, d e p e n di n g o n t h e di v ersifi c ati o n 

of a q u a c ult ur e, c o nsi d eri n g m ultitr o p hi c c ulti v ati o n. Alt h o u g h t h e h a bit at 

of Pe n ae us v a n n a mei  ( B o o n e, 1 9 3 1) is m ari n e-est u ari n e, a d a pt ati o n t e c h ni q u es  

h a v e b e e n d e v el o p e d all o wi n g t h e s p e ci es t o b e c ulti v at e d  i n v er y l o w s ali nit y 

s yst e m s, w h er e m u c h of t h e w o rl d’s pr o d u cti o n c o m es fr o m. Wit h t h e  

c ulti v ati o n of s hri m p at l o w s ali niti es, s o m e s hri m p f ar ms h a v e a d o pt e d its 

c ulti v ati o n wit h t h e P a cifi c f at sl e e p er fis h, D or mit at or l atifr o ns  ( Ri c h ar ds o n, 

1 8 4 4), a s p e ci es wit h gr e at a c c e pt a n c e a n d i nt er est i n t h e d e v el o p m e nt of its 

i nt e gr al c ult ur e ( V e g a-Vill as a nt e et al. 2 0 2 1). T h es e e n vir o n m e nts c o nstr u ct e d 

b y m a n t o c ulti v at e a q u ati c s p e ci es all o w o p p ort u niti es f or i n v asi v e s p e ci es 

t o c ol o ni z e t h es e s yst e ms, bri n gi n g wit h t h e m t h e p ossi bilit y of a tr o p hi c 

i m b al a n c e a n d b ei n g p ossi bl e h osts of ris k t o t h e h e alt h of b ot h t h e c ulti v at e d 

or g a nis ms a n d h u m a ns, a p art fr o m t h e i n v asi v e i nfl u e n c e o n t h e a q u ati c 

e c os yst e ms.  

K n o wi n g t h e ori gi n of a n i n v asi v e p o p ul ati o n c a n m a k e it p ossi bl e t o 

est a blis h v e ct o r m a n a g e m e nt pl a n s, i n a d diti o n t o b ei n g a bl e t o pr e di ct  

p ot e nti al p ar asit es. I n t his s e ns e, t h e us e of mit o c h o n dri al ( c yt o c hr o m e c 

o xi d as e I, C OI) a n d ri b os o m al ( 1 6s r R N A) m ar k ers h as h a d gr e at s u c c ess 

i n u n d er st a n di n g t he p att e r ns of ori gi n ass o ci at e d wit h M. t u b erc ul at a  

(V a n B o c xl a er et al. 2 0 1 5; D u g g a n a n d K n o x 2 0 2 2). H o w e v er, f or S o ut h  

A m e ri c a n p o p ul ati o n s, n o C OI g e n e s e q u e n c es ar e a v ail a bl e. T h er ef or e , 

t his w or k ai ms t o r e p ort t h e pr es e n c e of t h e i n v asi v e M. t u b erc ul at a i n a n 

e n vir o n m e nt of a nt hr o p o g e ni c us e i n E c u a d or, pr o vi d e C OI g e n e s e q u e n c es  

t o i nf er its ori gi n or c o n n e cti o n wit h ot h er p o p ul ati o ns of t h e s p e ci es, a n d 

w ar n a b o ut t h e p ot e nti al ris ks ass o ci at e d wit h its pr es e n c e i n s hri m p a n d 

fis h f ar mi n g at l o w s ali nit y.  

M at e ri al s a n d m et h o d s  

T h e M. t u berc ul at a  s a m pl es w er e c oll e ct e d i n N o v e m b er 2 0 1 9 i n t h e pr o vi n c e  

of M a n a bí, E c u a d or, i n a q u ati c f ar mi n g d e di c at e d t o t h e c ulti v ati o n of t h e 

P a cifi c f at sl e e p er fis h, D. l atifr o ns , a n d w hit e s hri m p, P. v a n n a m ei , l o c at e d 

at t h e L a Isl a sit e, P e c hi c h al c o m m u n e, S a n Isi dr o p aris h, S u cr e M u ni ci p alit y  

( 0° 1 8′0 4. 5 1 ″ S, 8 0° 1 1 ′3 3. 6 6 ″ W) ( Fi g ur e 1).  

T h e s p e ci m e ns w er e i d e ntifi e d m or p h ol o gi c all y f oll o wi n g t o F a c o n a n d 

P oi nti er ( 2 0 2 2), a n d t ot al D N A w as e xtr a ct e d fr o m 1 0 s p e ci m e ns usi n g t h e 

“ E. Z. N. A. M oll us k D N A Kit” ( O m e g a Bi o-Te k). P arti al C OI g e n e P C R  pr o d u cts  
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Fi g u r e  1. S a m pli n g l o c ati o n of M el a n oi d es t u b er c ul at a , M a n a bí pr o vi n c e, E c u a d or. 

w er e o bt ai n e d wit h t h e b ar c o di n g pri m er s et L C O 1 4 9 0/ H C O 2 1 9 8 ( F ol m er 

et al. 1 9 9 4)  a n d t h e m o difi e d pri m ers j g L C O 1 4 9 0/j g H C O 2 1 9 8 ( G ell er et al.  

2 0 1 3), p urifi e d wit h t h e E x o S A P -It kit ( Affi m etri x) a n d s e q u e n c e d usi n g 

Bi g D y e. v 3. 1 X t er mi n at o r kit o n A BI 3 5 0 0 e q ui p m e nt ( T h er m o Fis h er  

S ci e ntifi c). T h e c o n s e ns us s e q u e n c e o bt ai n e d w as d e p osit e d i n G e n B a n k  

u n d er t h e a c c essi o n n u m b er P P 7 2 4 7 4 6.  

T o i nf er t h e li n e a g e a n d p ossi bl e ori gi n of t h e M. t u b erc ul at a  s a m pl es, a 

p h yl o g e n eti c a n al ysis w as c arri e d o ut, usi n g as a b asis t h e s e q u e n c es a v ail a bl e  

i n G e n B a n k ( as of 2 6-1 2 -2 0 2 4) ( n = 1 8 7). T h e t ot al l e n gt hs of t h e a n al y z e d 

m atri c es w e r e 6 0 5 b p f or  M.  t u b er c ul at a .  T h e  d at a  w e r e  s u bj e ct e d  t o 

p h yl o g e n eti c a n al ysis usi n g t h e m a xi m u m li k eli h o o d ( M L) m et h o d. M L  

i nf er e n c e w as p erf or m e d usi n g t h e P h y M L pr o gr a m ( G ui n d o n a n d G as c u el 

2 0 0 3), a v ail a bl e o n t h e p u bli c w e b s er v er P h yl e m o n 2   (htt p:// p h yl e m o n.  

bi oi nf o. ci pf. es ). St atisti c al s u p p ort f or t h e r es ulti n g p h yl o g e ni es w as ass ess e d 

b y b o otstr a p pi n g wit h 1 0 0 0 r e pli c at es ( F els e nst ei n 1 9 8 5). All tr e es w er e e dit e d  

wit h Fi g Tr e e s oft w ar e.  

R es ults  a n d d is c u ssi o n 

T h e  pr es e n c e  of M.  t u b erc ul at a  is  r e p ort e d  f or  t h e first  ti m e  i n  M a n a bí  

Pr o vi n c e, E c u a d or, c o nfir mi n g its o c c urr e n c e i n t h e c o u ntr y a n d hi g hli g hti n g  

t h e b r o a d distri b uti o n of t h e g e n us M el a n oi d es  a cr oss S o ut h A m e r i c a 

(D arri gr a n et al. 2 0 2 0; Ri b as et al. 2 0 2 4). T his r e gi o n b el o n gs t o t h e A m a z o n -

Hi g h A n d es e c or e gi o n, w h er e t h e s p e ci es h a d alr e a d y b e e n d o c u m e nt e d  

( D arri gr a n et al. 2 0 2 0) 

O ur tr e e, b as e d o n t h e C OI n u cl e oti d e s e q u e n c e fr o m E c u a d or a n d  

r e pr es e nt ati v es fr o m G e n B a n k ( n = 1 8 4) e x hi bit e d a t o p ol o g y li k e t h at of 

D u g g a n a n d K n o x ( 2 0 2 2). A s i n t h ei r st u d y, t w o disti n ct cl a d e s w e r e  

r e c o g ni z e d, a n d b ot h cl a d es h a d o c c urr e n c es of Asi a n, Afri c a n, a n d A m eri c a n  

r e pr es e nt ati v es ( Fi g ur e 2). M ol e c ul ar a n al ysis s h o w e d  1 0 0 % si mil arit y wit h 

p o p ul ati o ns fr o m Ir a n a n d t he U nite d St ates ( Fi g ur e 2). E c u a d or h as m ai nt ai n e d  
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Fi g u r e  2. P h yl o g e n eti c tr e e of M el a n oi d es t u b er c ul at a , b as e d o n t h e C OI g e n e. T h e s e q u e n c e 
of t his st u d y w a s ali g n e d wit h ot h ers fr o m N C BI. C oll a p s e d n o d es ar e i n di c at e d b y tri a n gl e s. 
T h e n u m b er of s e q u e n c es p er n o d e is s h o w n i n p ar e nt h es es. N o d es wit h s u p p ort b el o w 5 0 % ar e 
n ot a n n ot at e d.  

a n e x p ort tr a d e r el ati o ns hi p pri m aril y i n v ol vi n g b a n a n as wit h Ir a n, a n d a 

m or e a cti v e o n e wit h t h e U S A, p arti c ul arl y i n v ol vi n g h y d r o c ar b o n s a n d  

s hri m p. T his a cti vit y c o ul d h a v e b e e n ass o ci at e d wit h t h e tr a nsf er of t h e  

s p e ci es t o E c u a d or. 

V a n B o c xl a er et al. ( 2 0 1 5) pr o p os e d t h e e xist e n c e of t w o gl o b all y i n v asi v e  

li n e a g es of M. t u b erc ul at a  b as e d o n t h e a n al ysis of t w o g e n es ( 1 6 S a n d C OI).  

T h e first m aj or li n e a g e i n cl u d es p o p ul ati o ns fr o m Asi a a n d Afri c a, as w ell 

as i n v asi v e p o p ul ati o ns fr o m t h e M al a wi -C o n g o r e gi o n r e c or d e d i n S o ut h  

A m eri c a ( Ar g e nti n a a n d P er u, 1 6 S g e n e o nl y). T h e s e c o n d i n v asi v e cl a d e  

(T a n g a n yi k a n)  i n cl u d e s  p o p ul ati o n s  fr o m  Afri c a,  Asi a,  a n d  E u r o p e . 

S u bs e q u e ntl y, D u g g a n a n d K n o x ( 2 0 2 2) i n c or p or at e d C OI s e q u e n c es fr o m  

N e w Z e al a n d a n d ot h er n e w o n es a v ail a bl e i n G e n B a n k, r es ulti n g i n a n  

a n al ysis li k e t h at pr es e nt e d b y V a n B o c xl a er et al. ( 2 0 1 5), wit h p o p ul ati o ns 

fr o m t h e U S A a n d N e w Z e al a n d i n b ot h cl a d es. O ur p h yl o g e n eti c a n al ysis 

a gr e es wit h b ot h st u di es, a n d t h e p o p ul ati o n fr o m E c u a d or is hi g hl y r el at e d 

t o s p e ci m e ns f o u n d i n Ir a n a n d t h e U S A i n t h e s e c o n d i n v asi v e cl a d e. T his 

d e m o n str at es t h at t h e s e q u e n c e d s p e ci m e n s fr o m E c u a d or b el o n g t o a  

differ e nt i n v asi o n li n e a g e t h a n t h at alr e a d y f o u n d i n S o ut h A m eri c a ( Ar g e nti n a  

a n d P er u), r es ulti n g fr o m a n e w i n v asi o n e v e nt i n t h e c o nti n e nt. T his n e w 

li n e a g e d et e ct e d i n S o ut h A m eri c a c o ul d h a v e n e w n e g ati v e eff e cts o n t h e 

n ati v e f a u n a.  

Alt h o u g h M. t u b erc ul at a  h a d alr e a d y b e e n r e p ort e d f or E c u a d or ( Vi v ar 

et al. 1 9 9 8), t h e fi n di n gs of t his st u d y r e pr es e nt t h e first r e p ort e d o c c urr e n c e  

of  t his  s p e ci es  est a blis hi n g  its elf  i n  a n  a q u ati c  f ar mi n g  c e nt er,  w hi c h  
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r e pr es e nts a n e w h a bit at f or t h e s p e ci es a n d a p ossi bl e n e g ati v e f a ct or f or 

t h e c ulti v ati o n a cti vit y. G astr o p o ds c a n i nt erf er e wit h t h e f e e di n g of c ult ur e d 

or g a nis ms, si n c e t h e f e e d us e d f or t h e s hri m p is r e d u c e d b y t h e c o ns u m pti o n 

of s n ails wit hi n t h e p o n ds, eit h er o n t h e b e nt h os or o n t h e f e e d ers, aff e cti n g 

t h e f e e d c o n v ersi o n f a ct or. Si mil ar c as es h a v e b e e n r e p ort e d wit h g astr o p o ds 

of t h e P ot a mi di d a e f a mil y s u c h as C erit hi d e o psis c alif or nic a, w hi c h i n h a bits 

m u d d y b ott o ms ass o ci at e d wit h m a n gr o v es, i n v a di n g t h e p o n ds of s hri m p 

f ar ms a n d b e c o mi n g a c o m p etit or f or s hri m p f o o d, b ut als o f or o x y g e n i n 

t h e p o n ds, pr o d u ci n g l o w yi el ds ( L o d eir os a n d T orr es 2 0 1 8). T h e gr o wt h 

of  t h es e  s n ails  m a y  als o  g e n er at e  a n  i m b al a n c e  i n  al k ali nit y,  c al ci u m  

c o n c e ntr ati o n, a n d ot h er i m p ort a nt mi n er als i n t h e s yst e m ( Al dri d g e et al. 

2 0 0 8). F urt h er m or e, t h e s n ails m a y b e h osts f or p ar asit es, w hi c h w o ul d  

d e cr e as e t h e q u alit y of t h e pr o d u ct, pr o d u ci n g a l oss of c o m m er ci al v al u e, 

b e c a us e  g astr o p o ds  c a n  b e  v e ct ors  of  di g e n e a n  p ar asit es  t h at  c a n  i n v a d e  

c ult ur e d or g a nis ms ( L o d eir os a n d T orr es 2 0 1 8). I n S o ut h A m eri c a, c as es 

h a v e alr e a d y b e e n r e p ort e d of fis h i nf e ct e d wit h t h e p ar asiti c tr e m at o d es 

C. f or m os a n us a n d H. p u mili o , w hi c h aff e ct t h e m us cl e tiss u e of fis h a n d 

h a v e b e e n ass o ci at e d wit h M. t u b erc ul at a  as a v e ct or ( C arr a n z a et al. 2 0 2 3). 

O n t h e ot h er h a n d, t h e pr es e n c e of M. t u b erc ul at a  i n t h e pr o vi n c e of M a n a bí 

r e pr es e nts a si g nifi c a nt ris k, gi v e n its ass o ci ati o n wit h ri c e cr o ps ( V o gl er et al. 

2 0 1 2) a n d t h e pr o m oti o n of fis h f ar mi n g, p arti c ul arl y D. l atifr o ns  ( L ó p e z-

V er a 2 0 1 7). O n t h e ot h er h a n d, t h e pr es e n c e of M. t u b erc ul at a  i n t h e pr o vi n c e 

of M a n a bí, E c u a d or, p os es a n a d diti o n al ris k d u e t o its p ot e nti al i m p a ct o n 

ric e pr o d u cti o n, o n e of t h e pr o vi n c e’s pri m ar y a gri c ult ur al pr o d u cts ( V o gl er  

et al. 2 0 1 2).  

T h e i n cr e asi n g tr a d e i n a q u ari u m pl a nts a n d g astr o p o ds is si g nifi c a ntl y 

c o ntri b uti n g  t o  t h e  s pr e a d  of  t his  i n v asi v e  s p e ci es  ( S e uff ert  et  al.  2 0 2 3).  

T h er ef or e, it is c r u ci al t o ass ess its pr es e n c e a n d r ais e a w ar e n ess a b o ut its 

p ot e nti al t o i n v a d e a q u a c ult ur e e n vir o n m e nts. S a m pli n g eff orts s h o ul d b e 

e x p a n d e d t o ot h er r e gi o ns, a n d g e n eti c a n al ys es c o n d u ct e d t o d et er mi n e  

w h et h er s p e cifi c li n e a g es ar e m or e li k el y t o tr a ns mi t p ar asiti c i nf e cti o ns. 

T his i nf or m ati o n w o ul d b e ess e nti al f or d e v el o pi n g e arl y w ar ni n g s yst e ms 

a n d eff e cti v e m a n a g e m e nt str at e gi es; h o w e v er, m or e c o m pr e h e nsi v e st u di es  

ar e n e e d e d t o e v al u at e t h e p ot e nti al ris ks t his s p e ci es p os es t o a q u a c ult ur e 

s yst e ms, p arti c ul arl y its a bilit y t o tr a ns mit p ar asiti c  i nf e cti o ns t o f ar m e d 

fis h a n d its p ot e nti al i m p a cts o n h u m a n h e alt h. 

A ut h o rs’ c o nt ri b uti o n  

C és ar L o d eir o s: c o n c e pt u ali z ati o n, d at a c ur ati o n, f or m al a n al ysi s, i n v esti g ati o n, m et h o d ol o g y, 
pr oj e ct s u p er visi o n a n d  a d mi nistr ati o n, writi n g – ori gi n al dr aft, writi n g – r e vi e w a n d e diti n g. 
G u st a v o  D arri gr a n:  c o n c e pt u ali z ati o n,  i n v esti g ati o n,  m et h o d ol o g y,  pr oj e ct  s u p er visi o n  a n d  
a d mi nistr ati o n,  writi n g  – ori gi n al  dr aft,  writi n g  – r e vi e w  a n d  e diti n g.  Ni e v es  G o n z ál e z-
H e nrí q u e z: d at a c ur ati o n, f or m al a n al ysis, m et h o d ol o g y, writi n g – r e vi e w a n d e diti n g. D ail o s 
H er n á n d e z -R e y es:  d at a c ur ati o n, f or m al  a n al ysi s.  M a n u el  R e y -M é n d e z:  d at a c ur ati o n,  f or m al  
a n al ysis,  m et h o d ol o g y,  writi n g  – r e vi e w  a n d  e diti n g.  R o d olf o  P atri ci o  P a nt a-V é l e z:  d at a  
c ur ati o n,  f or m al  a n al ysis.  J u a n  J o s é  B er n al:  d at a  c ur ati o n,  f or m al  a n al ysis.  Di e g o  E d u ar d o  
G uti érr e z  Gr e g ori c:  c o n c e pt u ali z ati o n,  d at a  c ur ati o n,  f or m al  a n al ysis,  i n v esti g ati o n,  pr oj e ct  
s u p er visi o n a n d a d mi nistr ati o n, writi n g – ori gi n al dr aft, wri ti n g – r e vi e w a n d e diti n g. 
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A ut h o rs’ O R CI Ds  

C és ar  L o d eir o s:  0 0 0 0 -0 0 0 1 -9 5 9 8 -2 2 3 5 ;  G u st a v o  D arri gr a n:  0 0 0 0 -0 0 0 1 -9 5 1 2 -8 1 3 5 ;  Ni e v es  
G o n z ál e z -H e nrí q u e z: 0 0 0 0 -0 0 0 3 -1 1 1 0 -0 4 4 8 ; D ail o s H er n á n d e z-R e y es: 0 0 0 0 -0 0 0 2 -2 4 8 8 -5 0 0 5 ; 
M a n u el  R e y -M é n d e z: 0 0 0 0 -0 0 0 1 -6 1 0 2 -3 3 6 X ;  R o d olf o  P atri ci o  P a nt a-V él e z: 0 0 0 0 -0 0 0 3 -2 9 6 9 -
0 7 6 5 ; J u a n J o s é B er n al: 0 0 0 0 -0 0 0 2 -6 3 7 1 -2 6 7 6 ; Di e g o E d u ar d o G uti érr e z Gr e g ori c: 0 0 0 0 -0 0 0 2 -
8 0 0 1 -1 0 6 2 . 

A c k n o wl e d g e m e nts  

T his w or k is p art of t h e r es e ar c h c arri e d o ut b y t h e e MI A S ( S o ut h A m eri c a n Ali e n M oll u s cs 
S p e ci alist Gr o u p, e mi a s gr o u p. wi xsit e. c o m/ e mi as) of w hi c h C L, G D, a n d D E G G ar e p art. W e 
a c k n o wl e d g e t h e  v al u a bl e c o ntri b uti o n s of t h e r e vi e w ers a n d e dit ors.  

F u n di n g d e cl a r ati o n  

U ni v ersi d a d  T é c ni c a  d e  M a n a bí,  i n stit uti o n al  c oll a b or ati o n  pr oj e ct  P Y T C O L A B 3 9 0 3 -2 0 2 5 -
F A C M 0 0 0 5 “I n v asi v e m oll u s c s p e ci es i n a q u ati c or g a nis m c ult ur e s yst e ms i n E c u a d or ” t o C L: 
st u d y d esi g n, t h e c oll e cti o n, a n al ysis a n d i nt er pr et ati o n of d at a, pr e p ar ati o n a n d/ or writi n g of t h e  
m a n u s cri pt, d e cisi o n t o s u b mit t h e m a n u s cri pt f or p u bli c ati o n a n d s el e cti o n of j o ur n al. N ati o n al 
A g e n c y f or S ci e ntifi c a n d T e c h n ol o gi c al Pr o m oti o n ( PI C T -2 0 1 9 -0 1 4 1 7), t h e N ati o n al U ni v ersit y 
of L a Pl at a ( 1 1/ N 9 2 7), a n d t h e N ati o n al C o u n cil f or S ci e ntifi c a n d T e c h ni c al R es e ar c h ( PI P 1 9 6 6) 
t o D E G G: a n al ysis a n d i nt er pr et ati o n of d at a, pr e p ar ati o n a n d/ or writi n g of t h e m a n us cri pt. 

R ef e r e n c es  

Al dri d g e D C, S al a z ar M, S er n a A, C o c k J ( 2 0 0 8) D e n sit y d e p e n d e nt eff e cts of a n e w i n v asi v e  
f als e  m u ss el,  M ytil o p sis  tr a ut wi n e a n a  ( Tr y o n,  1 8 6 6),  o n  s hri m p,  Lit o p e n a e u s  v a n n a m ei  
( B o o n e,  1 9 3 1),  a q u a c ult ur e i n  C ol o m bi a.  A q u a c ult u r e  2 8 1:  3 4 – 4 2, htt p s:// d oi. or g/ 1 0. 1 0 1 6/j.  
a q u a c ult ur e. 2 0 0 8. 0 5. 0 2 2  

Al b arr á n M él z er N C, R a n g el R ui z LJ, G a m a C a m pill o L M, Ar é v al o d e l a Cr u z J A, M o g u el -
Or d o ñ e z E, P a c h e c o Fi g u er o a CJ ( 2 0 1 7) T ol er a n ci a a l a s ali ni d a d a g u d a d e g ast er ó p o d o s 
d ul c e a c uí c ol as n ati v o s  e  i ntr o d u ci d o s  e n  T a b as c o,  M é xi c o.  Hi d r o bi ol ó gi c a  2 7:  1 4 5 – 1 5 1, 
htt p s:// d oi. or g/ 1 0. 2 4 2 7 5/ u a m/i zt/ d c b s/ hi dr o/ 2 0 1 7 v 2 7 n 2/ R a n g el  

C arr a n z a A, A g u d o -P a dr ó n I, C oll a d o G A, D a m b or e n e a C, F a br e s A, G uti érr e z Gr e g ori c D E, 
L o d eir o s C, L u d wi g S, P ast ori n o G, P e n c h as z a d e h P, S al v a d or R B, S p ot or n o P, T hi e n g o S, 
Vi di g al T, D arri gr a n G ( 2 0 2 3) S o ci o -E c ol o gi c al I m p a cts of N o n -N ati v e a n d Tr a n s pl a nt e d 
A q u ati c M oll us cs S p e ci es i n S o ut h A m eri c a. W h at d o W e R e all y K n o w ? H y dr o bi ol o gí a  8 5 0:  
1 0 0 1 – 1 0 2 0, htt p s:// d oi. or g/ 1 0. 1 0 0 7/s 1 0 7 5 0 -0 2 3 -0 5 1 6 4 - z 

C h ai  J Y,  S o h n  W M,  Y o n g  T S,  E o m  K S,  Mi n  D Y,  L e e  M Y,  Li m  H,  I n sisi e n g m a y  B,  
P h o m m a s a c k  B,  Ri m  H J  ( 2 0 1 3)  C e nt r o c e st u s  f o r m o s a n u s  ( H et er o p h yi d a e):  h u m a n 
i nf e cti o n s a n d t h e i nf e cti o n s o ur c e i n L a o. J o u r n al of P a r a sit ol o g y R es e a r c h  9 9: 5 3 1 – 5 3 6, 
htt p s:// d oi. or g/ 1 0. 1 6 4 5/ 1 2 -3 7. 1  

C orr ê a L, Ál v ar es C orr ê a M O, V a z J F, G o n ç al v es d a Sil v a MI P, d a Sil v a R M, Y a m a n a k a M T 
( 1 9 8 0) I m p ort â n ci a d as pl a nt as or n a m e nt ais d o s a q u ári o s c o m o v eí c ul o s d e pr o p a g a ç ã o d e 
v et or es d e S c hist os o m a m a ns o ni . R e vist a d o I nstit ut o A d olf o L utz  4 0: 8 9 – 9 6 , htt p s:// d oi. or g/ 1 0.  
5 3 3 9 3/ri al. 1 9 8 0. 4 0. 3 6 9 7 4  

D arri gr a n G, A g u d o -P a dr ó n I, B a e z P, B el z C, C ar d o s o F, C arr a n z a A, C oll a d o G, C orr e o s o M, 
C u e z z o  G,  F a br es  A,  G uti érr e z  D,  L et eli er  S,  L u d wi g  S G,  M a n s ur  M C,  P ast ori n o  G,  
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