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RECRUITMENT OF FISH LARVAE TO ESTUARIES

*Offshore spawned larval
transport
__ -Offshore
spawning sites to
near shore

-Near shore to
estuary mouth

-From estuary
mouths Into estuaries

®or® Shallow Countercurrent
0 DeepCountercurrent

Boehlert and Mundy, 1988
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arvel behavior
RECRUITMENT OF FISH LARVAE TO ESTUARIES —important aspect of
' assemblage formation
sCues
-Salinity
=as affected by river
discharge and tidal
mixing
- Temperature
-Turbidity
o ; 4 -Olfactory
o _ -Current speeds

Boehlert and' Mundy, 1988 -Bottom composition
-Lunar phase
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Transitign:niessiamisimsttshore

enablpgWishl lanze to

movefiicmspedilsnere

Intdifstaanine systems

— Species-specific
behaviors

RECRUITMENT OF FISH LARVAE TO ESTUARIES

e vertical migration

e accumulation In
convergences

Boehlert and Mundy, 1988 — Physical processes



JEIGVVAIETSILESI IO MONIOr, trends in dssemnlage
stiricture and ichthyeplankton ingress dynamics.

————— B|od|verS|ty
— Seasonality

* Timing of ingress Delaware CQ
Henlopen :

* Average Size Rehosors B LY




LR 5 B
+ vlmage @’ZOO?DIQIIQ\GIM&.'

Image ©2007 TerraMetrics|
Ll - i, =

i ¢

University of
DE dock

sRoosevelt Inlet

-Sampling site =5
km from Cape
Henlopen

e|ndian River
Inlet
-Massey’s

Landing —4 km
from inlet mouth



ezl oL indawesk I\/Asel mpling
" _Roosevelt Inlet
January 30, 2006-May 30,
2007
-Indian River Inlet
May 15, 2006-May 30, 2007

. *Protocol followed a 20 year
\_? larval fish time series at Little
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*50.659 fish larvae

®43 species
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*16.708 fish larvae

*36 species
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JEIGVVAIETSILESI IO MONIOr, trends in dssemnlage
stiricture and ichthyeplankton ingress dynamics.

* Timing of ingress Delaware CQ
Henlopen :

* Average Size Rehosors B LY
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| 6/06 RI
‘ 6/06 ML

1 8/06 RI
—L 8/06 ML
7/06 RI

7/06 ML

10/06 RI
10/06 ML

11/06 RI
=3 11/06 ML
9/06 RI
9/06 ML
3/07 RI
3/07 ML
2/07 ML
1/07 ML
2/07 RI
107 RI
12/06 RI
12/06 ML
5/07 ML
5/06 ML
5/06 RI
4/07 RI

4/07 ML
5/07 RI
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ecles Richness

— Species count

e Margalef's index

— sensitive to the occurrence
of rare species

® Not Significant

® General species
occurrence patterns in

‘l‘\}i'argalef Richness

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May thIS geographlcal area are
controlled by the same
*R1:43 species / 50,659 fish larvae set of habitat and

*ML:36 species / 16,708 fish larvae environmental factors
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ECIES EVenness

SSPECIES EVENNESS

..... o et “quantifies how equal the
L q e abundance of each species Is

-declines occur during
recruitment events

ePielou’s evenness

Pielou Eveness

-the less variation in a
population between relative
species, the closer to 1

Jun Jul Aug Sep Oct Nov Dec Jan Fgb Mar Apr May

Date (2006-2007) .Significant

®[ arge scale recruitment
events
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Species

=/ | E G Al 0
Common Spawning Common Spawning
name Total# | % Site Species name Total# | % Site
Atlantic MAB Estuary
croaker 12567 | 24.8 | (southern) 1 5703 | 34.1 | IMAB
Bay Estuary
11504 | 22.7 | Estuary 2 anchovy 3787 | 22.7 | IMAB
Estuary Atlantic MAB
9325 | 184 | IMAB 3 croaker 3443 | 20.6 | (southern)
Bay Estuary Naked
anchovy 6887 13.6 | /MAB 4 goby 547 33 Estuary
Naked Wi Est
Pseudopleuronectes Inter Stuary
goby 4568 9.0 Estuary 5 americanus flounder 534 3.2 IMAB
Atlantic MAB Atlantic MAB
menhaden | 1237 24 | ISAB 6 menhaden 441 2.6 | /SAB
Seaboard
goby 1163 2.3 Estuary ! 338 2.0 Estuary
Summer Seaboard
flounder | 879 |17 | MAB 8 goby 335 |20 | Estuary
America Sargasso Green
cel 546 11 Sea 9 goby 330 2.0 Estuary
i Darter
Green Ctenogobius
qoby 419 0.8 Estuary 10 | boleosoma goby 314 1.9 Estuary
Summer
11 flounder 215 1.3 MAB
Bairdiella Silver
12 | chrysoura perch 141 0.8 | Nearshore
American Sargasso
13 eel 137 0.8 Sea
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ROESEVEILT Inlety/s ViasseysHtanading™

Estuarine spawners Offshore spawners °Separat_e_ :
communities Into
- guilds of species
2 301 ased on spawning
g location
© —
= E 20 A I *Many fishes spawn
E at times and in
e | places that promote
larval feeding or
transport/retention
LML o o Mo Mo wn e 1M s
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S & S i@o"\"& ‘?@\\2&\&@

HEl Roosevelt Inlet
[ Massey's Landing

Species




Estuarine Spawner Ingress Estuarine Spawner Ingress
Roosevelt Inlet Massey's Landing

IS 60 - 3 60 1
: - : ﬂ
g " Summer spawning: Growth
& ' N and prey resources H N m
0 H{ i ] , H,nnﬂnlnﬂnl 1l H
Jun Jul Aug Sep Oct No Wlnter Spawnlng: IOW Nov Dec Jan Feb Mar Apr May
e predation pressure and SO0e2R0
Offshore Sy Spawner Ingress
Roosé ShOI‘eward transport ey's Landing
100 - currents

80 4 80 -

60 -

60 -

40 - 40 -

Percent Total Catch
Percent Total Catch
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Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

Date (2006-2007) Date (2006-2007)
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ROOseVeElt Inlet

sltment-Events

Offshore Spawners
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Bo0sevelt Inlet Recruitment

Events

Offshore Spawners

Fish 1000m-3
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Date

Fish 1000m-3
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SONDay Intensive Study

Station 44009-Delaware Bay 26 NM Southeast of Cape May, NJ
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Eie Spawner Environmentalss
IAtitence

® Roosevelt Inlet
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_ Massey’s Landing

100 - 100 1 B Bay anchovy
EEN Bay a_nchovy 3 American eel
g ﬁrt'lnertlcan ee:1ad [ Atlantic menhaden
- 8- flantic mennaden 1§ —  gq | N Darter goby
O 7 Highfin goby [E 1 Highfin goby
< [ Naked goby @® N Spot
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Recruitment Event Catches on RI Recruitment Event Sample Dates
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iltlishEaneeklyvAIChiiy Rl akienItinEISEES At Vo
. [EVVare Sites o menitor trends nrassemblage
Stilicture and ichtnyoplankton ingress dynamics.

- E_;_- Blist weekly time
SSETIES At two local sites

"-
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if_—'-_f-_!__ Semblage Structure
= — Biodiversity
— Seasonality

Delaware Y
Cape §y

Henlopen :

e Average Size N

* IMINGFeINNEIESS
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. Massey's llanding
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Non-synchronous timing of peak abundances and

persistence
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iltlishEaneeklyvAIChiiy Rl akienItinEISEES At Vo
. [EVVare Sites o menitor trends nrassemblage
Stilicture and ichtnyoplankton ingress dynamics.

- E_;_- BIiEh weekly time
BSENES at two local sites
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= SAssemblage Structure
= Biodiversity
— Seasonality _‘
* Timing of ingress Delaware DN\

Cape
Henlopen :
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Average Length (mm)
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9/2006

10/2006

11/2006

Monthly Averages

12/2006

1/2007

ESIgRficantiyAareerat
Roosevelt Inlet
e[ arval behavior
becomes better
developed in older
larvae
*Cues which Initiate
species specific
behaviors cause
better developed fish
to better affect
horizontal position
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tIc Croaker Recruitment™

e Atlantic croaker are
demersal

® | arvae concentrate In
colder, saltier inward
flowing waters near
bottom

— Prefer deep channels
® (Cold surface waters

Increased survivability of
demersal species




JEIGVVAIETSILESI IO MONIOr, trends in dssemnlage
stlictune and ichthyoplankton ingress dynamics.

= g —General Species
-""-'-*occurrence patterns in this
‘geographical area are
controlled by the same set of
habitat and environmental

| \

factors Delaware ol

Henlopen -

Rehoboih Bay ) )
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ieltliShEanVeeklyAIChiilyepI aKIenItINE SEMHES At W0
. [aWarersSites to monitor trends in' assemblage
Stiicolrerand ichthyoplankton ingress dynamics.

Sje _n : flcant differences

'- Eﬁarlly I the relative

3 aHumdance Persistence
~ i collections, and

‘average larval size of S

Atlantic croaker Delaware /)

Henlopen :

Rehoboih Bay ) )
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'usions _ .

ieltliShEanVeeklyAIChiilyepI aKIenItINE SEMHES At W0
. [EVVare Sites o menitor trends nrassemblage
Stilicture and ichtnyoplankton ingress dynamics.

B?) Sevelt Inlet allows
{ udy ofi the transition

_—
-
-
-

._'mechanlsms enabling fish
~ Janvae to move from near
‘shore. into estuarine S
systems Delaware e

Henlopen :

Rehoboih Bay ) )
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