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•  Pursuit	
  of	
  a	
  general	
  understanding	
  through	
  the	
  
detailed	
  understanding	
  of	
  a	
  par:cular	
  place	
  

•  “Place”	
  incorporates	
  a	
  spa:al	
  loca:on	
  (oCen	
  an	
  
intact	
  ecosystem)	
  and	
  :me	
  period	
  (frequently	
  
long	
  term)	
  

•  Best	
  prac:ced	
  at	
  terrestrial	
  and	
  marine	
  field	
  
sta:ons	
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Contribu:ons	
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•  Rela:vely	
  unaltered	
  
inlet	
  and	
  estuary	
  

•  Long	
  term	
  data	
  sets	
  
– Temperature	
  
– Larval	
  fish	
  
–  Juvenile	
  fish	
  

-	
  -	
  



•  Weekly,	
  	
  night	
  :me	
  sampling	
  on	
  	
  flood	
  :des	
  
from	
  1989-­‐Present	
  

•  Sampling	
  with	
  plankton	
  nets	
  (1m	
  with	
  1mm	
  
mesh)	
  



Poten:al	
  Disadvantages	
  
•  Taxonomically	
  diverse	
  –	
  some	
  larvae	
  poorly	
  described	
  
•  Sample	
  sor:ng	
  can	
  be	
  :me	
  consuming	
  

Poten:al	
  Advantages	
  
•  Rela:ve	
  ease	
  of	
  sampling	
  
•  Large	
  number	
  of	
  species	
  represented	
  
• Many	
  economically	
  important	
  
•  Fishery	
  independent	
  indices	
  
•  Focus	
  on	
  larval	
  ingress	
  –	
  be^er	
  es:mates	
  of	
  year	
  class	
  
strength	
  

• Mul:ple	
  metrics	
  (abundance,	
  size,	
  stage,	
  condi:on,	
  otolith	
  
[sources	
  for	
  microchemistry,	
  daily	
  aging,	
  hatch	
  dates,	
  
growth])	
  



•  Sample	
  collec:on	
  
•  Equipment/Supplies	
  

•  Data	
  entry/	
  Data	
  checking/Verifica:on	
  
Total	
  ~	
  $49,000/year	
  



•  Contribute	
  ~250	
  –	
  350	
  hrs/yr	
  
•  Contribute	
  as	
  ambassadors	
  to	
  
local	
  communi:es	
  



•  Provided	
  enhanced	
  
understanding	
  of	
  
reproduc:on,	
  larval	
  
periodicity,	
  and	
  growth	
  
for	
  90+	
  species	
  



(Able	
  and	
  Fahay	
  2010)	
  



(Able	
  and	
  Fahay	
  2010,	
  	
  Able	
  et.	
  al,	
  2011)	
  



(Able	
  et	
  al.	
  2011)	
  



(Able	
  and	
  Fahay	
  2010)	
  



SST satellite image (A) showing both the northeast and southeast 
U.S. shelf ecosystems. Larval ingress sampling locations (B) are 
indicated by the black dots.  

B. 



Winter	
  precipita:on	
  and	
  ingress	
  magnitude	
  

Little Egg Inlet, NJ 

Beaufort Inlet, NC 

•  Close	
  
rela:onship	
  	
  	
  	
  	
  
exists	
  between	
  
winter	
  
precipita:on	
  and	
  
abundance	
  at	
  
both	
  inlets	
  

(Sullivan	
  et	
  al.,	
  2006)	
  



SST	
  satellite	
  image	
  showing	
  both	
  
the	
  northeast	
  and	
  southeast	
  U.S.	
  
shelf	
  ecosystems.	
  

•  Li^le	
  Egg	
  Inlet	
  

•  Beaufort	
  Inlet	
  

•  North	
  Inlet	
  	
  

All	
  sites	
  associated	
  with	
  NERRs.	
  



Li^le	
  Egg	
  Inlet	
  	
  

Beaufort	
  Inlet	
  

North	
  Inlet	
  

(Able	
  et.	
  al,	
  2011)	
  





Northern	
  
(n	
  =	
  17)	
  

Southern	
  
(n	
  =	
  70)	
  







•  Enhanced delivery of southern larvae in response to 
warming temperatures (warmer averages, milder 
winters) 

•  Decreased delivery of northern larvae 
•  Ecological significance of enhanced delivery of 

southern species 
1)    More delivery but no survival (e.g. expatriates) 
2)    More delivery and greater survival (e.g. Atlantic croaker) 
3)    Increased diversity for selected groups (e.g. gobies) 



Examina'on	
  of	
  larval	
  fish	
  ingress	
  at	
  estuarine	
  inlets	
  has…	
  

•  Provided	
  insights	
  into	
  estuarine	
  ingress	
  pa^erns	
  

•  Poten:al	
  to	
  iden:fy	
  linkages	
  between:	
  
•  Stock	
  size	
  and	
  larval	
  abundance	
  
•  Larval	
  supply	
  and	
  year-­‐class	
  strength	
  

•  Climate	
  change	
  and	
  larval	
  supply	
  
•  Temporal	
  distribu:on	
  of	
  other	
  resident	
  and	
  invasive	
  

faunal	
  components	
  



2012-­‐2014	
  

2004-­‐2014	
  

S:nging	
  Ne^le	
  

Horseshoe	
  crab	
  



•  Many	
  associated	
  
with	
  NERRs	
  

•  OCen	
  with	
  similar	
  
sampling	
  techniques	
  

•  Of	
  varying	
  sampling	
  
dura:ons	
  



	
  	
  	
  Numerous	
  RUMFS	
  postdocs,	
  
graduate	
  students,	
  summer	
  
interns,	
  technicians,	
  
volunteers,	
  etc.	
  and	
  east	
  
coast	
  collaborators,	
  
including	
  NERRs	
  





Movement	
  

Growth	
  

Density	
  

Survival	
  

Growth	
  

Density	
  

Survival	
  

Larval	
  
Supply	
  
from	
  
Ocean	
  



Barnegat	
  Bay	
  





Able	
  and	
  Fahay	
  2010	
  



Able	
  and	
  Fahay	
  2010	
  





•  Significant	
  for	
  some	
  species	
  (e.g.	
  Atlan:c	
  croaker,	
  
Hare	
  and	
  Able	
  2007)	
  
–  Fishery	
  has	
  developed	
  around	
  the	
  shiC	
  in	
  distribu:on	
  

•  Summer	
  mortality?	
  
•  Other	
  causal	
  factors?	
  

–  Habitat	
  change?	
  
–  ShiCing	
  adult	
  distribu:ons	
  and/or	
  spawning	
  areas?	
  
*Response	
  to	
  changing	
  precipita:on,	
  prevailing	
  winds,	
  etc?	
  
*Fishing	
  effects?	
  



Li^le	
  Egg	
  Inlet	
  

Beaufort	
  Inlet	
  





Diagramma:c	
  representa:on	
  of	
  the	
  dominant	
  life	
  cycles	
  of	
  estuary-­‐
associated	
  marine	
  spawners	
  in	
  southern	
  Africa	
  as	
  exemplified	
  by	
  a)	
  
flathead	
  mullet	
  (Mugil	
  cephalus	
  :	
  Mugilidae)	
  and	
  b)	
  Cape	
  stumpnose	
  
(Rhabdosargus	
  holubi	
  :	
  Sparidae).	
  
(From	
  Whitield	
  1998)	
  





Spot	
  

Pinfish	
  

Summer	
  flounder	
  


