Patterns and processes for freshwater fish
distribution in northeastern National Parks:
inventory, monitoring, and a model of
governing processes

Dr. Martha Mather
(413} 545-4895
mather@forwild.umass.edu

Mike Carey
(413) 545-0128
mpcarey@forwild. umass.edu

Alicia Norris
anorris@forwild.umass.edu

Talk outline

msp *Approach
*Questions for 2000
*Objectives, Progress in 1999
*Yeilow Perch
*Assemblage
*Ontogenetic Niche Shift
*Muitiple Predators

*Monitoring
*Overview
*Specifics

Important Questions

What is the
ing of life?

Is there life
after death?

Talk outline
*Approach
*Questions for 2000
*Objectives, Progress in 1999
*Yellow Perch
*Assemblage
*Ontogenetic Niche Shift

*Multiple Predators

*Monitoring
*Qverview
*Specifics

important Questions

What is the

Important Questions

What is the Is thers iife

after death?

Is the market
going up or
down?

J—




Important Questions Approach

Basic Science Applied Problem Solving
after death?
L

What determines
distribution and

What is the
ing of life?

Is the market

golng up or abundance of fish? Research Area
down?
Approach Approach

Basic Science Applied Problem Solving Basic Science Applied Problem Solving

To be responsible
Community structure Community structure stewards, agencies

and persistence and persistence require accurate

biological information

Research Area Research Area
Approach What Structures Fish Commnunities?
. R 1 Questions for 2000

Basic Science Applied Problem Solving .

To be responsible
Community structure stewards, agencies

and persistence require accurate

biological information

4.
\ Research Question /

What processes
structure freshwater
fish communities?

L




What Structures Fish Communities?
Questions for 2000

1. Response of yeliow
perch to environmental
variables

What Structures Fish Communities?

1. Response of yellow Questions for 2000

perch to environmental

variables N

\ 2. Pattemns
of communit
structure

- —

3. Cnto-
genetic
niche
shilft

What Structures Fish Communities?

1. Response of yeliow Questions for 2000
perch to snvironmentat

variables

\ 2. Patterns
of communit
structure

3. Onto-
genetic
niche
shift

4. Effects of
different
predators

§. Monitoring of northeastern fish resources

What Structures Fish Communities?

1. Response of yel Questions for 2000 \ 2P

. ¥

perch to snvironmental of c:r;l”mr::it
variables ., [ o, 4ROT T structure

CACD

What Structures Fish Communities?

1. Response of yell:
perch to environmental

variables

4, Effects of
different
predators

Questions for 2000 ‘
2. Patterns
of
~ "‘,_ __ - siature
3.Onto-
genetic
niche
shift
/
Talk outline

*Approach

*Questions for 2000

*Objectives, Progress in 1999

*Yellow Perch

*Assemblage

*Ontogenetic Niche Shift

*Multiple Predators

*Monitoring

*Qverview
*Specifics

[t




1999

Patterns and processes for freshwater fish
distribution in northeastern National Parks

Mike Carey
{413) 545-0128
mpcarey@forwild.umass.edu

Martha Mather
(413) 545-4895
mather@forwild.umass.edu

1999
National Park Service Objectives - 2-
*Sample prey resources whj (A.Wﬁﬁh
- Zooplankton species «H\Wo
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*Construct model of governing processes - \4’ \0

*Test and evaluate appropriate protocols for
long-term monitoring

Progress - Summer of 1999
* Daveloped fish sampling protocols

1999
National Park Service Objectives - 1

*Determine composition of fish communities at
northeastern National Parks and Historical Sites
e.g., resident and migratory fish

*Complle existing information on physical factors,
morphometry, and landscape features that may
affect aquatic resources especially fish

*Compile historical records

e.g., fish stocking, resource surveys, harvest,
efc
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Objectives for the Summer of 1999

*Document patterns within the ponds

*Compare patterns across ponds

Progress - Summer of 1999

* Doveloped fish sampling protocols

« Sampled all ponds with 6 gear types-
Extensive and Intensive sampling
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What did we find?

*14 gpecies in 20 kettle ponds

*Mostly inshore or littoral

= w LA

LI

\
]
1
[}
1

'

I

[

o
o
= o
o
e o
) ©
o o
e}
£ o
b= | o
[+
£ -
s o
= o
0
o
L 1 ! . Q
g 2 2 » °
(w) pdag

"o

07
ELL )
)

3

punoy
18
) punoy
ug
omoeds
1651+
[OSI0H
eRULON
iy ]
saInog
LI
nl
NoBUUY

Hd
HL LY
© ) 1834y
(4] 0
o] no|g
s} 186K
[+ [8SJOM
© o pAY
[ o [P
M nn_u eI
]
] Q AQ
e © T
] o
= - [l puncy
= o ous
0 EIYUON
OlfgYnL
¢ eayinog
) punoy
naeuuy
L i N " L oe1o0edg
(=] (-] [ (=] (=] =
w -+ (] o~ -
(ey) eauy

0|




8 . Chlorophyll a o
F
Esl
[+1]
E.l
© o
£
O 2| OOOv
2c00090
o ocu’
-
S B LEE R
58z © S@ESEit £
i R 538372 &
Preliminary Data
140 _
120 | 0®
100 |

CPUE (#/33 m seine)

1999
National Park Service Objectives - 1

*Determine composition of fish communities at
in northeastern National Parks and Historical Sites
Ongoing e.g., resident and migratory fish

42 _Species Richness

10 | [+]

Total #
o N aAO e

]

Q

1999
National Park Service Objectives - 1

*Determine composition of fish communities at
northeastern National Parks and Historlcal Sites
e.g., resident and migratory fish

1999
National Park Service Objectives - 1

*Datarmine composition of fish communities at
Ongoling northeastorn National Parks and Historical Sites
».g., resident and migratory fish

*Compile existing information on physical factors,
morphometry, and landscape features that may
affoct aquatic resources espociatly fish

I~



1998
National Park Service Objectives - 1

*Determine composition of fish communities at
northeastern National Parks and Historical Sites
Ongoing 0.9, resident and migratory fish

*Compile existing information on physical factors,
Ongoing morphometry, and landscape features that may
affect aquatic resotirces especially fish

1999
National Park Service Objectives - 1

*Daterming composition of fish communities at
northeastern National Parks and Historical Sites
Ongoing e.g.. resident and migratory fish

*Compile existing information on physical factors,
Ongoing morphometry, and landscape features that may
affect aguatic resources especially fish

*Compile historical records
e.g., fish stocking, resource surveys, harvest,

Done
etc

1999
National Park Service Objectives - 2

* Sample prey resources
Ongoing - Zooplankton species
- Benthos

1999
National Park Service Objectives - 1

*Detormine composition of fish communities at
Ongoing northeastorn Nationat Parks and Historical Sites
. o.g., resident and migratory fish

*Compile existing information on physical factors,
Ongoing morphometry, and landscape features that may
affect aquatic resources especially fish

*Complle historical records
a.g., fish stocking, resource sutveys, harvest,
etc

1999 ]
National Park Service Objectives - 2

+ Sample prey resources
— Zooplankton species
-~ Benthos

1999
National Park Service Objectives - 2
* Sample prey resources
Ongoing - Zooplankton spocies
-~ Benthos

* Construct model of governing processes

oo



1999
National Park Service Objectives - 2

= Sample prey resources

Ongoing - Zooplankton species
= Benthos

= Construct model of governing processes
Ongoing

1999
National Park Service Objectives - 2

* Sample prey resources
Ongoing - Zooplankton species
- Benthos

* Construct model of governing processes
Ongoing

* Test and evaluate appropriate protocols for
Ongoing long-term monitoring

What Structures Fish Communities?
Questions for 2000

1. Response of yellow

1999
National Park Service Objectives - 2

* Sample prey resources
Ongoing - Zooplankton species
- Benthos

« Construct modat of governing processes
Ongoing

* Test and evaluate appropriate protocols for
long-term monitoring

Talk outline

*Approach

*Questions for 2000

*Objectives, Progress in 1999
mmmp  Yellow Perch

*Assemblage

*Ontogenetic Niche Shift

*Muitiple Predators

*Monitoring
*Qverview
*Specifics

Evaluating patterns and processes of community structure

along a gradient of varlables: the changing rols
of yellow perch
Mike Carey

Advisor
Dr. Martha Mather
Committes

Dr. Jack Finn
Dr. Ben Letcher

Mass Cooperative Fish and Wiidlife Research Unit
Department of Natural Resources Consetvation
National Park Service

N



Outline

1. Background
2. Questions:
Conceptual
Research
3. The Ecologically interesting perch.
4. What patterns are possible?
S. What processes are possible?
{What,Why,Prediction examples)
&. Specific questions
7. Methods
8. Schedule
9.Potentlal analysis

Different fish communities are possible

Different fish communities are possible

Outline

1. Background h

2. Questions:
Conceptual
Ressarch
3. The Ecologically Interesting perch.
4. What pattemns are possible?
5. What processes are possible?
(What,Why,Prediction examples)
6. Spacific questions
7. Methods
8. Schedule
$.Potential analysis

Different fish communities are possible

Different fish communities are possible




Different fish communities are possible Community structure - conceptual framework
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Community structura conceptual framework
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.&* —% Regional species pool

23 Biogeographical barriers
g Gl

-:;":.;C
. T Lake type
Natural and human
-“e:. e disturbance
< ———7 Biological interactions
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Why do we see different patterns of fish
community structure?

What do we know?
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{1) Consansus does not exist on which factors are most important.




Why do we see different patterns of fish
community structure?

What do we know?
{1) Consensus does not exist on which factors are most important

{2) Q: ¥ we ask the same qguestion in the same way in
similar systems, do we get the same answer?

A: Don't know because we don't ask the same question
In the same way or define what is or is not similar.

Cod National Seashore Kettle Ponds
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Why do we see different patterns of fish
community structure?

What do we know?
{1) Consensus doss not axist on which factors are most important.

{2) @: Ifwe ask the same question in the same way in
simllar systems, do we get the same answer?

A: Don't know bacauss we don't ask the same question
In the same way or define what Is or is not simllar.

{3} The kettis ponds are an Ideal system to test a subsat of these
environmental and blotic factors in a standardized way.
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Ponds are similar Ponds are similar

(1) Within 10 miles
{2) Glaclal origin (kettle)
{3) Groundwater fed

(4) Small

Ponds are similar Ponds are similar
(Comparing apples with apples) {Comparing apples with apples)

Yet differences exist

Ponds are similar
(Comparing apples with apples)

Yet differences exist

Vary along a gradient for many features
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Possible approaches

Hypothesis testing

Controls

Treatments

Replicates

Independent units

Multtiple experimental
units

Possible approaches

Hypothesis testing

Controls

Treatments
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Independent units

Multiple experimental
units

Conceptual question:

What structures fish communities?

W | Experimental

W= = = = < Experimental

Comparative

« Comparative
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Case study

3 2 3 3 =« Case study
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Conceptuat question:

What structures fish communities?

« To broad of a question to be testable in
this timeframe.

» Need to focus on a component of system.

Conceptuai question:

What structures fish communities?

Research Questions:

Evaluating patterns and processes of community
structure along a gradient of variables: the changing role
of yellow perch

Why yellow perch is interesting ecologically?

Conceptual question:

What structures fish communities?

Outline
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4, What patterns are possible?

5. What processes are possible?
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7. Methods

8. Schedule

9.Potential analysis

Why yellow perch is interesting ecologically?
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Found in systems with many ablotic conditions



Why yellow perch is interesting ecologically?

Primarily littoral zone

Good for focus of littoral zone community

Why yellow perch is interesting ecologically?

Generalist
Web 1
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Location: Water column
Productivity: Phytoplanikion
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Why yellow perch Is interesting ecologically ?
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Why yellow perch is interesting ecologically?

Generalist

Web 1 Wab 2
3 3 oage
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Location: Walss column Sedivenm

Productivity: Phytoplankton Detritus

Why yellow perch Is interesting ecologically?

Generalist
Web 1 Web 2 Web 3
2 % s ogige ) oS
2 2 t 2 1
~
t t 1
1 f 1 detritus 1 .
Location: Water cokana Sadiment. Vapetation
Productivity: Phytoplaniton Detritus Periphyton

Ideal to test for effect of different food webs.



Why yellow perch is interesting ecologically?
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Why yellow perch is interesting ecologically?

Importance as pradator

't
@
s

-t

Prudator:
Prey:

Why yellow perch is interesting ecologically?

Importanc as predator
‘ ' e
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Pradator: yos yes yes
Pray: no yes yes

Why yellow perch is interesting ecologically?

Growth
[ X ) .

rata (avy, mmey)
b
L
®
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Growth Is an Integrator of ecological conditions.

Variable across systems
ldeal to test role of a varisty of mechanisms.

Why yeliow perch is interesting ecologically?

Importance as predator
e <

Why yellow perch is interesting ecologically?
Smalier gape

More sensitive to prey size structure
Prone to stunting/strong intraspecific competition




Why yellow perch is interesting ecologically?

Variable competition may occur for limited resources

Why yellow perch is interesting ecologically?

Strong reactor

T

Why yellow perch is interesting ecologically?

Strong reactor
Dissolved Oxygen
Temperature e Competition
235y
/ Zooplankton
Predation T \
Vegetation pH

Infiuenced by a range of biotic and ablotic variables at
different scales, thus is a good indicator of processes
influencing community structure

Why yeliow perch Is interesting ecologically?

Variable competition may occur for lmited resources

- 3
R G -
* 2 7
2 = 1 [ ,,t
1 e ! ®
Habltat:  Benthic-vegetation Benthic-vegetation
Interaction: No competition Interspecific competition

Why yellow perch s interesting ecologically?

Strong reactor
Dissolved Oxygen

-~
/ % +=——— Zooplankton
N

Temperaturs Competition

Predation
Vegstation PH
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6. Specific questions

7. Methods
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What patterns are possible?

What pallerns are possibla?
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What patlerns are possible?

1 2 3 4
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richnass Growth

Length
tfrequency

P R A B
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Trophic
role

whal patterns are possible?

1 2 3 4
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across ponds.
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What patterns are possible?

1 2 3 4 -3 8
A SizaiAga Diet  Trophic
dveraityl Abundance Hructre ol
rchness Growth
waat:
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sarass ponds.

of perch ol a given daiw

Preliminary Data

Size frequency of yellow perch for two different pond types

Size Frequency
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What patterns are possible?

1 2 3 4 5 6
Specins Assamblage Ralative SizeiAge Diet  Trophi
Abundance structure role
nichness Growth

Vinal:

Dintributos

of prey kams
n diat.
5, FO.w, Wl

What patterns are possible?

1 2 3 4 5 6

peck A @ 3 SizalAge Diet  Trophic
divaraityl Abundance structune role
richress Growth

@ Useful to measure.

What mechanisms are possible?

1 2 3 4 5 L] 7
Stocking Connection Habitat  Abiotic Pray Predation Competition

What pattemns are possible?

2
diversity!
Hehness
Outline
1. Background
2. Questions:
Conceptual
Research

3, The Ecologlically interesting perch.

4. What patterns are possible?

5, What processes are possible?
{What Why.Prediction #xamples)

6. Specific questions

7. Methods

8. Schedule

9.Potentlal analysis

What mechanisms are possibie?

Cape Cod Bay




Whal mechanisms are possible?

Stocking Conneclion  Habital  Abiotic Prey Predation  Competition
. Why:
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Influence species composition

wWhat mechanisms are possible?

Stocking Conneclion Habiat  Abiatic Prey Predation  Compatition
What:
&
o
o

Cape Cod Bay

Potential mechanisms and responses of yellow perch acioss systems
Connection

Species  Assemblage Relative SizeiAge Diet  Trophic
diversity’ Alundance stucivre
richness Growth

Influence trophic position

Connection primary rote In pattarmn

Connection increases richness

Potential hani and responses of yellow parch across systems

Stocking
pach % Refati ol et Trophic
struciure
divarsity/ Abundance Growth uhl

Increase

primary role In pattern

What mechanlsms are possible?
Stocking Connection Habitst  Ablotic Prey Predation Competition

S Why:

od Ba
@

Transport fish and nutrients.

What mechanisms are possible?
Aviotic Prey  Predstion Compatkion

What

Stocking Connection

Morphometry

Littoralipetagic %

Surface area

TSI

Max. depth

Vegetation




What mechanisms are possible?
Stocking  Connection  Habutat  Abialie P Predafion  Competitioa

\
Morphometry \/
Littoratipelagic %

Surface area

Max. depth
1. Reige
Vegetation P

Potential mechanisms and resi:onses of yetlow perch across systems

1. Amount™s of
hablat
2.Producivity

1 Mutrient pat

Habitat
Relative SizwAge Diet  Trophic
Abundance struciure ol
Growth

[—

Profitable habitat

Potential mechanisms and responses of yeliow perch across systems

Habitat
Specs Assemblage Relative Size/hge Diet  Trophic
diversity! Abundance structure role
richnass / Growth
O
T Amount of habitat
Profitable habital nfluenca loraging
opporiunities

Potentlal mechanisms and responses of yellow perch 2Cross systems
Habitat

structure
Growth

SizaiAge Diet  Trophic
rols

Potential mechanisms and responses of yellow perch across systems
Habitat

A n Size/Age i
mE o
Growth

Profikable habitat

O

influsnce foraging

What mechanisms are possible?
Stocking Connection Hablist  Ablotic Pray FPredation  Competition




What mecihanisms are possibie?

Bwocking  Connection  Mabila Abiolic Prey Pradation  Compatition
Why:

w[ DO

*

L]

T

'

4

1 E— - s

" Physiological constraints of

ditferent species influence
community composition

Potential mechanisms and responses of yellow perch across systems
Abiotic Variables

Spacis Assemblage Relarve SizeiAge Diet  Trophic
diversityl Abundance structure ol
richness Growth
b U e B RGeS
Harsh comditians #hsenoe of species
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Temp

Potantial mechanisms and responses of yeliow perch across systems
Abiotic Variables

Species Assamblage Relative SigalAge Diet  Trophic
diversity/ Abundance slructure role
richness Growth
u influence prasence’
Narsh condiions absenes of spucies
PH raducs Metal richaess Species
L L
/ 8 ax
3 N as
2 ¥
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DO PH awer growth,
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b

Temp

Potentlal mechanisms and responses of ysllow perch across systems

Ablotic Variables
p A SiralAge Ot Trophic
dvarsity/ Abund role
chones Growth
kY
Hatsh conditions
PH reduce fotal richness
s /
Do pH
Tamp

Patsntlal mechanisms and responses of yellow perch across systems

Ablotic Variables
Spach A r SizaiAge Dt Trophic
diversityl bund. rols
richness Growth
h Y
Harsh conditions.
PH reducs botal dehnai i
s /

Anozk conditicns

create siress and
DO pH lowar growth,
Temp

What mechanisms ars possible?
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What mechanisms are possible?
Slocking Conneclion  Hazbiat  Abiotic

Why:
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Vegetation
invertsbrates

Sadiment invertebrates

Different prey resources = different growth rates

Potential mechanisms and responses of yellow perch across systems
Prey Resources

Species

Assemblage Relauve Sizn/Age Diet Trophic
diversity! Avundance structure role
richness / Growth
Humerical resouwrce

waching
Performance resaurcs
=aching
Potential mechanisms and responses of yellow perch syst
Prey Resources
Species  Assemblage  Relative SirarAge Diet Trophic.
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raching
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Prey Predation  Competition
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Prey Resources
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tracking
What mechanisms are possible?
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What:
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Btocking

What mechanisms are possible?

Potential mechanisms and responses of yellow perch across systems

Connection.  Haluat

Interspecific

Abiotic Prey

Predation Competition

Cannibalism

Size refuge different for different predator species
Different predators affect growth and survival differently

Potentlal mechanisms ang responses of yellow perch across systems

Predation

Spucies
diversityl
richiess

! |

Agsemblage aw::::

Growth

Relatiue
Abunitlance

Diet  Trophic
role

Potential mechanisms and responses of yellow perch across systems

Predation
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Potential mechanisms and responses of yellow perch across systems
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What mechanisms are possibie?

Stocking  Connection  Habitat  Abiolic Pray Predation  Competition

Interspecific What: Intras pecific

Potential mechanisms and responses of yellow perch across systems
inters pecific competition

Spacies Assamblage Relati e SizeiAge Dist 1 .
diveraity/ Abunlance suucture """‘*"‘
richness Growth

Reduce

tichness

Potential mechanisms and responses of yellow perch across systems
Interspecific com petition

oac A R BizsiAge Diet  Trophic
diversity! Abundance struciure role
richness J Growih

Elminate

sempethors
Foduce
Achatss Chpchar

patinmn

ﬂ.i\

L ~
ow —V‘ngn
Competior

What mechanisms are possibie?
Stocking Connection Habitast  Ablotic Pray Predation Competition

Interspecific Why: Intraspecific
-"t"-‘ I

Competition affacts growth rates and community structure

Potentlal hanisms and respons«s of yellow parch across systems

Interspecific compaetition
pach A BizaiAge et Trophic
divarsity! Abundance Structure role
vichnass ‘ Growth
‘ Edminate

compatitors
e
P

patrA

Potential mechanisms and responses of ysliow parch across systems

Interspecific competition
" by SizefAge Dist Trophic.
dive Abundancs structure role
it 4 Growth
* ESeminate
sompatiors
rabaass  Shetar
patinen
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Potantial mechanisms and responses of yellow perch across systems
Interspeciftic compatition

Species Assembiage Relanve SizeiAge Ot Trophic
diversity/ Abutance structurs ol
richness J Growth
l’ EBminabe
o . Presence of
L] e compatitor
fichaes .._,:« Mfluence diet
" 1 h ’ \
~
L ~N
Law  tign Low Migh
Comuetiir of compatiurs

Potential mechanisms and responses of yellow perch across systems
Intraspecific compatition

Species Assamblage Relise Size/Age Diet  Trophic
dhversity/ Abue Tanee structure role
richness Growth

TN

Low High
density

Stunting

Summary

What patterns are possible

Specs  Assamblage Relalive SlzeiAge Diet  Trophic
diversity! Abundance structure rok
richness Growsh

Potential mechanisms and responses of yellow perch across systems

Interspecific competition
Species  Assemblage Ralative SizalAge Dist  Trophic
divarsky/ Abundasnce Sructury role
P i Growth j
‘ ENminsn J
compatiors Pressnas of
richasas 2:::" Influonas dist :.-
patiern .ampetiiors
\ [ \
RA
Low High :.:om*.
Summary
Summary
¥hat patterns are possible
& a SimiAge Dist Trophic
Giversity! Abundance e rols
fichamss Growth
What mechanisms are possible

Stocking Connection Habitat  Ablotic Prey  Predation Competition



Summary
Whal patterns are possible

Species Assamblage Retarive SizeiAge Dist Traphic
diversity/ Abundance structure role
richiess Growth

What mechanisms are possible

Stocking  Connection  Matutat  Absotic Prey Fredation  Competition

:> By examining these patterns and processes can
provide insights into fish community structure

Question: Evaluating patterns and processes of community structure
along a gradient of variabies: the changing role
of yeliow perch

Questlon: Evaluating patterns and processes of community structure
along a gradient of variables: the changing role
of yellow perch

Specific Questions

* What patterns of yeflow perch occur across a
gradient of envircnmental and biotic variables?

Outline
1, Background
2. Questions:
Conceptual
Research

3. Tha Ecalogically Interesting perch.
4. What patierns are possible?
5. What processes are possible?

{WhatWhy,Prediction sxamples)
8. Specific questions ﬂoh
7. Methods

8, Schedule
9.Potential analysls

Question: Evaluating patterns and processes of community structure
along a gradient of variables: the changing role
of yellow parch

Specific Questions

Question: Evaluating pattemns and processes of community structure
ulong a gradient of variables: the changing role
of yeliow perch

Specific Questions

* What patterns of yellow perch occur across a
gradient of environmental and biotic variables?

* What processes Influence yellow perch across a
gradient of environmental and biotic vardables?




Question: Evafuating patterns and processes of community structure
along a gradient of variables: the changing role
of yellow perch

Specific Questions

* What patterns of yellow parch occur across a

gradient of environmental and biotic variables?

* What processes influence yellow perch across a §. What processes are possible?

gradient of environmental and biotic variables? (What Why,Prediction examples)

§. Specific ques

7. Methods &
8. Schedule
9.Potential analysis

* How does a gradient of environmental and biotic
variables alter the response of a generalist across

What patterns are possible ¥Yyhat patie
Diet  Trophic » O mm
diversity! role

systoms?
Methods
Species  Assemblage Relata SizeiAge
dversity/ Abundance structure
richness Growth

What mechanisms are possible

Hadbrtae Abiotic

Stocking  Connechion

Fish Community

Kettle Pond Sampling Protocol
o ety ) Littoral Zone: Near shore
- N Pelagic Zone: Open Water

Objuctive: Determine species

Composition, assemblage, relative
and size freg ¥ of the fish

COmmUnity BCIess Systins
+ Protocol:
* Burvey littoral zone to identily
accaplable habitats 101 each gear
+ From thesas choose sites
andomly for each gear type
+ Fyka nat {3 nets &8 Is
= Minnow trap [12 traps 6.3 hws )
» Temmnal net (2 tranuied cuns d

hre)
« Baach seine (2 33m sites;

* Snorkel transec (1 100m transect)

*  Reference:LTER- Norihern Teinperate
Inkes annual fish survey.

Outline

1. Background

2. Questions:
Conceptual

Research
3. The Ecologlcally intsresting perch,

4. What patterns are possible?

Methods
ms are possible
Dt Trophic

role

What mechanisms sre possible
b o e e () )

Prey Predation Competition

Methods

&

!

Interface: Submunhcnnog_lj.m
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Methods

&

Yellow perch Life Histor

=T P |
Spawning Larval Juveniie 1 2+
Hatching
Apr My  hn b Aug Sept  Oat dan May

Kettle 2ond Sampling Protocol

Yellow perch age-0 growth

»  Objective: Determine growll' rates for aged
yellow perch

+ Protocol:
« Remove 20 juveniles twice. Once
afar flsh entered littoral zone and

once ¢ #nd of season.
» Take Wngth and weight. G
+ Prasecve for Otalith analysis of daily
growth rings.

Time

diversity/ Abundance ~ Structue

d:cnlty!
richnens

What mechanisms are possible

Stocking Connection HabRat  Ablotic Prey  Predation Competition

Kettie Pond Sampling Protocol
AT
v ;

Yellow perch 1+ growth

Methods
What patterns are possible

A StowiAge

OE

dchnass Growth

What machanisms are possible

Stocking Connsction Habhat Abiotic Py  Predation Competition




Kettle Pond Sampling Protocol

Yellow perch 1+ diet
+  Objective:Detemmine diet coenpe
SCro8d 8 QEASHNI Of (sOWCES
+ Protocol:
- Stomach punp at beast 26 age-1perch per
syslem.
+ Usa figh trom buachs sesne fisit tluen passive
paar.
+ Wash bottle
- Piacy fish in tiave o1l
- Pump stomach mnto Liltler with distilled

e of yellow perch
Autic interactions

veter
Methods
What patlerns are possible
Spacies Assemblay:- Relative SizwAge Diet  Trophic
dhversity! Abundance stuctune role
richness Growah

What mechanisms are possible

Stocking  Connection @ Alrigtic Prey Predation  Compeiition

Methods
What patierns are possible
Species  Assemblage  Relafive Sizalhge Diet  Trophic
divarsity/ Abundance structure rols
richness Growth

What mechanisms are possible

Stocking Connection  Habitat @ Prey fredation  Competition

Ketite Pond Sampling Protocol
Yellow perch age-0 dlet

sysiams . % of
* Dissect stomach under scope.  Djet

Kettle Pond Sampling Protocol

Vegetation
»  Objactive:Determine the stem dansity,
vigetation ares, distribution of

@ spacies o, and
biomass.
= Protocol:
- Visual transact: 173 of
o n $00m segy
using random starting polints.

Record substeate avery §m. (% of
i that 4

and distribution)

- Quadret: 10 random sies. {Slem
density)

» Stovapipe: 3-5 random shes
+  Raferancs:
+ McPesk. 1984

Kettle Pond Sampling Protacol

Ablotle
+ Obje Record pH, d oxygen,

P and
‘with the fish collection.

+  Protocol:
- choose 3 Itoral st at 2m
depth.

« Record pH, dissohvd oxygen,
temperature, and conductivity st 0,1, and
2m depth.

+ Sample water colatii M dea hole of pond
aly with litorsl

y on
August snd sampling dess for

Seplernber
comparison with other pelagic studies.

. Yoo snd Magruson 1582, Rahat 1384




Kettle Pond Sampling Protocol

Morphometry

Objactive: Dstermine maxununi dupth. surface
area, amount of lttoral hzinlat and ktloral/pelagic

% for each pond
Protocol:
+ Use CaCe informal..in fur macinum depth
and surface area.
= Use GiS data of CaCa o dulmimine
fmoralipaiagic
Ref Tonn and 1932. Rahel 1984,

Kettle Pond Sampling Protocol

Zaoptankton
Objective: Determine presencelabsence, relative

abundance, and biomass of wveriebrates in the
wikter coluhin of the killoral zone:

Protocol:
= .Choose 3 ranu s iles e the itoral
zone ~2m

= Take 3 wentical tews at each sie with
Wisconsin Net

Referance
« PBadoar, Mary 0., Nancy L. Korda, and
Standey |, Dodson. 1954
« Pannak, RWY. 1384,
« Thoep snd Covich

Kettle Pond Sampling Protocol

L Stove
Vegetation invertebrates pipe
Objective:Determine species composition, relative

and b otin ates associated
wikh tha smergent vegeiation of the Lifloral zone

Protocol:
+ Choase § randoin sies
+ Stovepipe sampler
* Swespnet
-~ Btandardized area {4m2) 1or each sample
+ Process or freere samples 10 sieve, Cour,
and weight.
Refernnce:
* Downing, John A, and Cyr, Helene. 1935,
« Downing, John A. and F H. Riyles, eds. 1984
+ Edmundson, W.T. and G.G Winberg. eds.
191,
- McPeak, Mark ¢ 1954

Methods

What patterns are possible
P Assemb Ralath SizeiAge Dist  Trophic
divarsity! Abcandance structurs role
fchnase Growth
What mechanisms are possible

mmmmm@mm

Kettle Pond Sampling Protocol
Sediment invertebrates
+  Objective:D ine specles composition,
ralative abundanca, and blomass of
[ ‘with the sed of

= Protocol;

+ Choose 14 random sites in the littoral
Tone
* Take a core sample ot 05,1, and dm.

+ Biave core sample through 100um

Raference:Gale, WF. 1975,
* Hudson, PL__ 1870,
+ Maerikt, RW. and ICW. Cumming 1988,
+ MElwink, G, and T. Wiederholm, 1973,
« Patarvon, C.G. and CHA. Farnindo.

1971
Outline
1. Background
2. Questions:
Conceptus|
Research
3. The Ecologically Interesting perch.
4. What patterns are possible?
§. What processes are possible?
(What,Why,Prediction examples)
6. Specific questions
7. Mathods
8. Schedule
9.Potential analysis




Yeliow perch Life History

e
Spawning Larva:
Hatching
fpr  Mmy  Ju

Spamting  Hatchug Lanea

Months Ma
e fer
Flah community
Parch age-t
prowth
Wt
Pich age 0
growh

diat
Abletic (Ldo pH.c}
Maspromemry
Vagaiation
Zwaplankten
ZIaassdiment
Zeavagauasion
Foad Web

Quastion )

1. Background

2. Questions:
Conceptual
Research

- P |
Juvenile
JuII AUE SQE %
Jusenil
-
Jun duly Aug  Sem Gut
1 3 X
x X
X K
X x
x x
x X
.
1
x
x x
x x
b
x
Qutline

3. The Ecologically interesting perch.

4, What patterns are possible?

§. What processes are possible?
[WhatWhy Prediclion examples}

6. Specific quesliors
7. Methods

8. Schedule
9.Potential analysis
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fan

dn

May

1+

&l

Months May Jun
Vgl -
Fioh semumuntty
Parsh ags-1
frowh
L] x
Porch aged
arowth X
at x
Ablatle {tde s¥,0) x
Merphamatry x
Vagetsiion X
Zesplankion x
X
Zoovegetatieon
Faod Web X
Quastion 1 x
Spawning Hewhing Laval  Jnvenle
arly  inla
Morths Apr  May Jum July Aug  Sept Oct  lmn
Yamplioy:
Flah sommunity 1 4 X 4
Pk age-t
vl x x X
dist x x x
Parch aged
grewh K x x
dHat 4 X x
Adlotic ftdo pH e x X
Morphometny X
Vegstation X
Zooplsnkion x 1 3 1 3
Zeosedimant x X K
Zaovegelmilen X
Foud Web X
Qwestion t x

Potential Analysis




Patential Analysis

1} Principal Compeonents Analysis
To reduce number of eavironmental facters

Potential Analysis

1} Principai Components Analysis
To reduce number of environmental factors

2} Multiple regression

y = X1, X2, Xs,.,.%n}

Y. Perch

Factor: Temp, DO, pH, Food,
Predators, etc.

Talk outline

*Approach
*Questions for 2000
*Objectives, Progress in 1999
*Yellow Perch

mep - Assemblage
*Ontogenetic Niche Shift
*Mutltiple Predators

*Monitoring
*Overview
*Specifics

Potentlal Analysis

1) Principal Components Analysis
To reduce number of snvircnmental factors

2) Mulbtiple regression

Potential Analysis

1} Princlpal Components Analysis
To reduce number of environmental factors
2} Multiple regression
£

yE1{X1, X2, X3,...Xn)

Y. Perc

Factor: Temp, DO, pH, Food,
Predators, stc.

3) Akaike information Criterion for model selection
Burham, K. and Anderson, D. 1899,
Mode! sslection and inference. Speringer-Verdag

What Structures Fish Communities?

Questions for 2000

1. Response of yellow y 2 P:athms

perch to environmental of communit
variables S~ structure
r
3




Question 2: What fish are there and why?

Question 2: What fish are there and why?
* Do discrete, repeatable, fish assemblages exist?

* Do these patterns change with the response
variable mcasured?
Presence/absence
Retative abundance
Size
Growth

Question 2: What fish are there and why?

Methods
@ Littorat Zone
ey

Littoral Zone: Hear shore

Pelagic Zone: Open Water
Interface: Thermocline

Question 2: What fish are there and why?
* Do discrete, repeatable, fish assemblages exist?

Question 2: What fish are there and why?
* Do discrete, repeatable, fish assemblages exist?

* Do these patterns change with the response
variable measured?
Presence/absence
Retatlve abundance
Slze
Growth

* What is the relationship batween the
environmentai and biotic factors of the kettle
ponds and the fish community structure?

What fish are there and why?
Methods

Possible Gears:

Littoral:
Fyke Net
Minnow Trap
Beach Selne
Electrofish
Snorkel
Cast net
Trammel Not
Exp. Gill Net




Gear:
Purpose:

Sample
Design:

Gaear:

Purpose:

Sample
Design:

What fish are there and why?
Methods

Possible Gears:

Littoral:
Fyke Net
Minnow Trap
Seach Seine
Elgctrofish
Snorkel
Cast net
Tramme! Net
Exp. Gill Net

Gear Design

Minnow Trap

Sample Littoral zone

Four traps will be set near fyke net
at depth of the first hoop. Three
other traps will be set at 0.5,

1.5, and 2 meter depths.

Gear Design

Tramme! Net

Survey large fish at the
thermocline/substrate interface,

Net is anchored at depth of 2 m,
extended fully, and anchored in
pelagic zone. Set at dusk.

Goar:

Purpose:

Sample
Design:

Gear:

Purpose:

Sample
Design:

Gear:

Purpose:

Sample
Design:

Gear Design

Fyke Nat m

Sample large and smali fish in the
littoral zone

Net is set at dusk and allowed to fish
at night.

Gear Design

Beach Seine

Sample smaller fish in the
littoral zone

Saina is fished for 100 m brokan
into 33 m sactions. Transects done
at night.

Gear Design

Snorkel Survey

Survey small and large fish
in the tittoral zone and thermocline/
substrate interface.

Two 100 m transects at depths of
1 meter and 3 meters.



What fish are there and why?
Fish Collection Methods

Gear Number Duration Site
Fyke Net 3-5 6-8h Random
Minnow Trap 12 6-8h Random
Trammel Net 3 ~-4-6 hrs Random
Beach Seine 2 Random o
‘seinable’
Snorkel 1x 100 m Random
What fish are there and why?
Methods
Food Web: Site When
Zooplankton 3 x littoral Simultaneously
with fish
Benthic 3-5 vegetation Simultaneously

3-5 sediment  with fish

Horiba meter, Arcview, vertical tow, grab sampler

What fish are there and why?
Analysis

Classify fish and lakes using covariance/correlations among
multiple variables

Methods
Pond Variables: Location When
Water Quality Littoral Simultanecusly
pH, DO, Temp, with fish
Conductivity « CaCo
Morphometry “ Ongoing
Vegetation, substrato " Ongoing

What fish are there and why?

Question 2. What fish are there and why?
Question 2: Yeliow perch distribution and abundance
Question 3: Largemouth bass ontogenetic niche shift

Spring Summer  Fall Winter

Months  Apr  May jun July Aug Sept Oct Nov Dec

Sampling:
Fish
Community X X
Prey X X
Predators X X
Yaliow perch
LM Bass
Zooplankton X X
Invertabrates X X
Ablatic X X
Morphometry X
What fish are there and why?
Analysis

Classify fish and lakes using covariance/correlations among
muitiple variables

Multivariate techniques

Principal Component Analysis
To ordinate lakes on basis of environmental factors

Detrended Corres, ence Anal
Mentify lakes having similar fish assemblages
MANOVA

To examine interrelaticnships hetween assemblage
type and environmental factors

Muttiple Regression
To sxamine relationship between species richness

and lake environments
(Rahed, F. 1984; Tonn and Magnuson, 1982}



Precedents

Rahel, F. 1984. Factors structuring fish assemblages
along a bog lake successional gradient.
Ecology 65: 1276-1289.

43 lakes

Northern Wisconsin

20 fish species

12 environmental factors

Question: What factors structure fish
assemblages along a bog lake
successional gradient?

Rahel 1984 - Fish assemblages

Fishspecies 1t 2 3 4 5 6 7 8 ... 20
Lake Assemblage 1 - Centrarchids
1 X X X
2 X X X
3 X X X |Assemblage 2 - Umbra-Perca
4 X X
5 X X | Assemblage 3 - Cyprinids
& X X X
7 X X X
43 Via multivariate techniques
Rahel 1984 - Lake groupings
Principal Component
I ] ]
Percent variance 32 24 14

Variable 1-% hard substrate 0.88

Variable 2-% vegetated 0.84

Variable 3-% distance to road - 0.83

Variahle 4-% Surface arca 0.77

Variable 5-% alkalinity 0.92

Variable 6-% pH 0.9¢

Maximum depth 0.77

Rahel 1984 - Fish assemblages

Fishspecies 1 2 3 4 5 6 7 8 ... 20

L]
M X
> X
>
x x
o

At Neunswnar
)
b
b

Rahel 1984 - Lake groupings

Principal Component
| i []
Percent variance
Variable 1-% hard substrate
Variable 2-% vegetated
Variable 3-% distance to road
Variable 4-% Surface area

Variable 5-% alkalinity
Variable 6-% pH

Maximum depth

Rahel 1984 - Fish-environmental relationships

Centrarchid




Rahel 1984 - Punchiine

(1) Centrachids
Inhabit wide range of pH’s providing
winter anoxia does not occur

(2) Cyprinids
Low winter oxygen if pH is high

(3) Umbra-Perca
Low winter oxygen and low pH

Status of kettle ponds analysis

* in progress

* Scheduled AFS presentation, 8/00

Pickerel

Sm. Bass
W, Sucker
G. Shiner

Brown
= Rainbow
x n Kilifish

= w e n Eal
oWk Herring
=
x = u x W.Perch
= x m n L9 Bass
mmoxomomom x Butthesd

-
» wowmmnnmu Y. Perch

KmmmExnARn ko uaun Sunfish
-

Spectacie
Duck

Kinnagwum

Status of kettle ponds analysis

Talk outline
*Approach
*Questions for 2000
*Objectives, Progress in 1999
*Yellow Perch

*Assemblage

mmm)  -Ontogenetic Niche Shift

*Multiple Predators

*Monitoring
*Overview
*Specifics




1. Response of yellow
perch to environmental

variables  ~_

What Structures Fish Communities?
Questions for 2000

structure

Fa. Onto-
genetic
niche
shift

Bass habitats

Largemouth Bass (Micropterus salmoides)

i

Habitat: Litteral Pelagic Interface
X X

Food: Fish Crustaceans Insects Snails
X X X

Months March Aprii May June July Aug. Sept ----- March

Life

History:

Diet:

\ 2. Patterns
of communit

Black Bass {Micropterus sp)

Largemouth Bass (Micropterus salmoides)

Habitat:

Food:

Largemouth Bass (Micropterus saimoides)

Habitat:

Food:

Moaths  March April

Littoral Pelagic Interface
X X

Fish Crustaceans Insects Snalls
X X X

Littoral Pelagic Interface
X X

Fish Crusta i 1 S
X 3 X

Life
History:

Diet:

Eggs Hatch Juy YOY. Tyr.

lald

May June July Aug. Sept —— March




Largemouth Bass (Micropterus salmoides)

Habitat: Littoral Pelagic Interface

X X
Food: Fish Crustaceans Insects Snalls
X X X

Months March Aprit May June July Aug. Sept. - March

Life Eggs Hau:h Juv YOY 1yr.
History: laid
Diet 2o - Inverts - Fish

Question 3: Is there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems?

* Ontogenetic niche shifl cefinition
-Change in habitat.diet associated with size

Question 3: ts there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems ?

* QOntogenstic niche shift definition
-Change in habitat/diel associated with size

* Why does it matter?
+If the shift Is o piscivory, lish grow faster; bigger is better.
-Bass that shift eariier have better winter survival.

* Why do we care?
-The timing of the ontngeaetic niche shift affects survival i.e.
recrultment ant: Svernvinter.

-AS & top predaror and < ampetitor, bass survival affects the
entlre communit:,

Largemouth Bass (Micropterus salmoides)

Habitat: Littoral Pslagic Interface
X } 4

Food: Fish Crustaceans Insscts Snalls
X X 3

Months _March April May Juns July Aug. Sept — March

LHe Eggs Hatch Juy—————¥0OY————-- 1 yr.
History: lald  Ontogenelic niche shift

1 1
Dlet Zoop - Inverts - Fish

Question 3: I3 there variation in the timing of the
ontogenatic niche shift of YOY largemouth bass
across systems 7

* Ontogenetic niche shift definition
-Change In habltat/diet associated with size

* Why doss it mattar?
-If the shift |s to plscivory, fish grow faster; bigger is better

-Bass that shift earller have better winter survival

= F 2 £
P orzidelg i
SRR ENEEE

e 5 2& 8246 2 -3
Gult K X K H X X 1 x X
Higgins rx x x xr 2 % K X
Herving r ox x x x x
Williams X x x x x x x
Turthe x . K x x
Grast (W) X L S ] X
Greamt (T} x x r X x X
x oz = x x x
Round (W} x ® x

Sacw x x
Slough X x x x X
Long X x x
Northeast X x
Southeast x X x
Ryder x x
Round {E) = =k
Dyer X X
Spectacie X
Duck L z
Kinnacum L]




Question 3: Is there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems ?

* Does the timing of the ontogenetic niche shift of
largemouth bass vary across systems?

* What causes the timing of this shift to vary?

* What are the conscquences of these differences
in the timing of the ontogenetic niche shift for
size, growth, survival, and recruitment of
largemouth bass?

Largemouth Bass Ontogenetic Niche Shift
Months March April May June July Aug. Sept —- March

Life Egys Mat:h Juv YOy 1yr.
History: laid

Diet:

Critical

Events:

Largemouth Bass Ontogenetic Niche Shift
Months  March Aprit May June July Aug. Sept, - March

Life Eggs Haloh Juw YOvY 1yr.
History: laid
Diet: --oecnvertebrates -eeFishwe-
Critical B o T+ T e —
Everis: Invertebrates  Fish
Type and Availability
———————— Density—remmmeem e

BT S ——

Why might bass shift to piscivory earlier
in some ponds?

Across pond differences in

*Time of spawning
*Denslty of competitors
*Food

*Zooplankton

*Benthic invertebrates
*Vegetation (amount, type)

Largemouth Bass Ontogenetic Niche Shift
Months March Aprll May June July Aug. Sapt —— March

Lite Eggs Hatch Juv——eeeemeemn YOY, 1yr.
History; laid

Diet: Invertebra Fisheseen

Critical

Events:

Largemouth Bass Ontogenetic Niche Shift
Months March April May June July Aug. Sept —- March

Life Eggs Hatch Juv YOY. 1yr.
History: latd
Diet: ——eivortabrates Figheees
Critical Food
Events: Invertebrates  Fish

Typs and Avallabllity

Density

e fiuclation.

A blatic




Question 3: Is there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems ?

Spring Summer Fall Winter
Months  Apr  May Jun July Aug Sept Oct Nov Dec
Sampling:
Fish
Community X X
Prey X X
Predators X X
Yellow perch X X
LM Bass XXXX XX
Zooplankton X X
Invertebrates X X
Ablotic X X
Morphometry X

Question 3: is there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems ?

Methods
Gear: Beach seine: 3 x 33m random sites
Schedule 2 ponds x night
Start July 1 every 10-14 days
Fish Data: Record length, weight.

Sacrifice 5 fish per pond for die
{syringe gastric lavage}
Prey: Zooplankton in littoral zone (N=3)
macroinveriebrates (N=5)
Fish prey {seine)
Environmental Temperature
factors: Morphometry
Vegetation

Question 3: Is there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems ? Pond B

Anticipated Resulls

Pond A
Bass
Growth Rate '\ pond C
[ )
Ed |
Shjﬁs] Time

Question 3: Is there varlation in the timing of the
ontogenetic niche shift of YOY largemouth bass
across systems 7

Possible Gears:

Littoral:
Fyke Net
Minnow Trap
Beach Seine
Eloctrofish
Snorkel
Castnet
Trammal Net
Exp. GHI Net

Question 3: Is there variation in the timing of the
ontogenetic niche shift of YOY largemouth bass

across systems ?
Antici Results

Ontogensetic Niche Shift

% of
Bass
Diet

Question 3: Is there variation in the iming of the
ontogenetic niche shift of YOY largemouth bass

across systems ? Pond B
Pond A
Analysis
Bass
Growth Rate
Pond C
£ 34
[ I
Time
Shifts
Multiple Regression Analysis

To examine relationship between timing of
Ontogenetic shift and snvironmental factors
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“Monitoring
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Different predators
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Largemouth bass “hain pickerel Yellow
perch

Different predators

have different

Largemouth bass Chain pickere! Yellow
] Lo perch
*Size distributions
*Gape sizes
*Habitat preferences

*Abundances

What Structures Fish Communities?
Questions for 2000

1. Response of yellow \ 2. Pattemns
perch to anvironmental of communit
varables . /o AN WE structure
4. Effects of 3. Onto-
differsnt genetic
predators niche
shift
/

Different predators
have different

Largemouth bass  Chain pickerel Yellow
perch

Different predators
may differentially affect prey

Largemouth bass  Chaln pickerel Yellow
perch




e
Largemouth bass  Chain pickerel Yollow
perch
*Size
*Abundance
*Habhitat use
s i ciiiPiilsc
& i F F % e 38 a4 E
Gull = X ® x [ ]
Higging 0 X x a L] 3
Herring x oz o«
Williams z x x x x
Tuxtte x x
Graat (W) x x
Great (T) @ x x x x
Horselesch x x x kX
Round (W) s 1
Snow x X
Slough X X x X
Long x ®
Morthaast x x
Southeast ® X
Ryder x
Round {£) x
Dyer x
Spectacle x
Duch X
Kinnacum
Talk outhine
*Approach
*Questions for 2000
*Objectives, Progress in 1999
*Yeltow Perch
*Assembtlage
*Ontogenetic Niche Shift
*Muli 3le Predators
—p *Momioring
rOverview
*Specifics

Ditferent predators

may differentially affect prey

Hmmmnxwnx Y. Parch
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Specific Question 4:

What is the effect of different fish
predators on prey size, relative
abundance, and habitat use?

Phg =< Gy

Question 4: What is the effect of different fish predators
on prey size, relative abundance, and habitat use?

Spring Summer  Fall Winter
Months  Apr  May Jun July Aug Sept Oct Nov Dec

Sampling:

Fish
Community
Prey
Predators
Yellow perch
LM Bass

Zooplankton

Inverisbrates

Ablotic

Morphometry

IIDE 12012 M]3 | ¢ )¢ [ 3¢
B {E T

What Structures Fish Communities?

1. Response of yellow Questions for 2000 \ 2. Pattems
perch to snvironmental cf communit
variables structure
4. Effects of k:. Onto-
different genetic
predators niche
shift
-~ J

5. Monitoring of northeastern fish resources
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*Approach
*Questions for 2000
*Objectives, Progress in 1999
*Yellow Perch

*Assemblage
*Ontogenetic Niche Shift
*Multiple Predators
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*Specifics

Monitoring of northeastern fish communities

Some Oil:er Names for Menitoring
< Survey
= nventory
« Evaluation

* Assessment

Monitoring of ncrtheastern fish communities
Aplied Problems

+ invading Species
+ Dam removal

+ Water removal

+ Fish Passage

- .tocking

- ‘quaculture

Monitoring of northeastern fish communities

What is monitoring?

Long term sampling of a resource that
provides baseline Information by fooking at
indicators that will detect patterns and trends.

Monitoring of northeastern fish communities

What can monitoring be used for?

Usually framed in the contaxt of the
conservation or restoration of a resource
and the human impacts that are effacting this
resource.

Menitoring of northeastern fish communities

Examples of some current monitoring

1. Annual Pond Monitoring Program

2. National Atmospheric Deposition Program



Monitoring of nartheastern fish communities

How can monitiri g be used to promote better
use of resources?

By detcsiina trends and patterns in resources,
the baseline data nhbt=irod through monitoring could
provide informaticr -2t may influence and aven improve
management decisici s as well as further scientific
research.

Monitoring of northeastern fish communities

Poiential Solutions

1. Better jroo- :apabilities (i.e. models,
beforefafte: . Ny

2. View resout an ecosystem context.

3. Use represcivatvo systems with the potential for
generalization 1t s:miiar systems.

Talk outline
*Approach
*Quistions for 2000
*Ohiectives, Progress in 1999
*veiaw Perch
rAssomblage
*2nragenetic Niche Shift
*Mu:inie Predators

‘Moz nring
cverview

“ *Specifics

Monitoring of northeastern fish communities

Problems associated with monitoring

A. Technical Problems
1. Time limitations.
2. Money limitations.
3. Tradeoffs (different goals).

B. Praedictive limitations
1. Incomplete information.
2. Biased information.

C. Othor Issues
1. Can't monitor everything, everywhere.
2, Aquatic resources are rarely integrated
into an ecosystem view.
3. Long-term may mean waiting for info.

Monitoring of northeastern fish communities

In Conclusion

1. Monitoring is not a cure but a piece of the puzzle.

2. The “uncertainty” issue.

Monitoring of northeastern fish communities
Steps




Monitoring of northeastern fish communities

Steps
*Set goals

Monitoring of northeastern fish communities
Steps
*Set goals
*Identify resihonses of interest
*Identify habitats of interest

Monitoring of northeastern fish communities
Steps
*Set goals
*Identify responses of interest
*ldentify habhitats of interest
*Identify target community
*Identify relevant natural and
anthropovenic effects

Monitoring of northeastern fish communities
Steps

*Set goals
*Identify responses of interest

Monitoring of northeastern fish communities
Steps
*Set goals
*|dentify responses of interest
*ldentify habitats of interest
*Identify target community

Monitoring of northeastern fish communities
Steps
*Set goals
*ldentify responses of interest
*[dentify habitats of interest
*|dentify target community
*Identify relevant natura! and
anthropogenic effects
*Identify sampling gear for
each habitat



Monitoring of northeastern fish communities
Steps

*Set goals

*|dentify respnonses of interest

*ldentify hatiutats of interest

“Identify target community

*Identify retevant natural and
anthropocenic effects

*[dentify sar»piing gear for
each hal:iat

*Map habhita's within each site

Meonitoring of northeastern fish communities
Steps

*Set goals

*ldentify resnonses of interest

*ldentify habitats of interest

*ldentify tarqet community

*[dentify retevant natural and
anthropoaenic effects

sldentify sainpling gear for
each habyat

*Map hahita:s within each site

*Random!y sample fish within @ habitat

*Write protocols for continued assessment

Moniioring of ncrtheastern fish communities
Steps

Identify responses of interest

* Presence/Absence * Biomass

* Species Diversity * Food Webs

® Species Richness  * Growth Regimes
* Relative Abu-dance * Size Structure

Monitoring of northeastern fish communities

Steps
*Set goals
*|dentify responses of interest
*Identify habitats of interest
*identify target community
*Identify relevant natural and
anthropogenic effects
*identify sampling gear for
each habitat
*Map habitats within each site
*Randomly sample fish within @ habitat

Monitoring of northeastern fish communities

Steps
Set goals

*|dentify “what fish are there”

*|dentify response, sampling scheme,
and schedule to detect changes in
“what fish are there”

Monitoring of northeastern fish communities

Steps
identify responses of interest

* Presence/Absence * Biomass

¢ Species Diversity * Food Webs

* Species Richness  * Growth Regimes
* Relative Abundance * Size Structure




Monitoring of northeastern fish communities
Steps

ldent:’. habitats of interest

lde!ify habitats of interest

o

Stream

Monitoring of nsrtheastern fish communities
Steps
Identity habitats of interest
Lotic
Small stream (riffle/pool)

Large stream (riffle/pool)
Lentic

S:alt pond (littoral)

o cuundment (littoral)

Identify habitats of interest
Littoral

-————

Monitoring of northeastern fish communities
Steps

Identify habitats of interest

Lotic
Small stream
Large stream
Lentic
Small pond
Impoundment

Monitoring of northeastern fish communities
Steps

Identify target community




Target *ommunity= all fish

Monitering of :oitheastern fish communities
Steps
Identify relzvant physical responses

Monitoring of northeastern fish communities
Steps
Identity retevant chemical responses

Target community= all fish
Pool Riffle

Stream

Monitoring of northeastern fish communities
Steps
Identify relevant physical responses

* System Morphometry  * Water Source

~Area —Ground Water
—Circumference =—Surface runoff
—Depth —Preclpltation
—Littoral/Pelaglc Ratio * Substrate

* Connectivity * Aquatic Vegetation

¢ Other Landscape * Coarse Woody Debris
Patterns * Temperature
* Disturbance

Monitoring of northeastern fish communities
Steps
Identify relevant chemical responses

L] pH

* Alkalinity

* Conductivity

* Dissolved oxygen

¢ Nutrient loading, N:P
* Toxins

* Salinity

* Turbidity




Monitoring of ~ortheastern fish communities Monitoring of northeastern fish communities

Steps Steps
Identify relevant anthropogenic responses Identify relevant anthropogenic responses
* Historical management  * Stocking
strategles {Present/Recent)
¢ Visitation * Fishing pressure
¢ Cabin density * Introductions
* Land use * Water diversions
* Riparian condition * Beaverideer
Monitoring of northeastern fish communities Monitoring of northeastern fish communities
_ Steps Steps
ldentify nabitat specific gears Identify habitat specific gears
Possible Gears:
Pond Stream
Fyke Net
Minnow Trap Minnow Trap
Beach Seine Beach Selne
Snorke! Electrofish
Trammel Net
Monitoring cf :ortheastern fish communities Gear Design
Steps
Identity habitat specific gears
Possible Gears: Gear: Fyko Net
Stream
Purpose: Sample large and smail fish in the
Minnow Trap "
Beach Seine littoral zone
Electrofish Sampla
Design: Nat is sot at dusk and allowed to fish
at night.




Gear Design

Gear: Wi ow Trap

Purpose: Sar.cie littoral zone

Sample oo traps will be set near fyke net
Design: at .wth of the first hoop. Three

.

it fraps will be set at 0.5,

1£ ad 2 meter depths.

Functional M

Gear;
Purpose.

Data Gained:

Description:

Sample
Design:

Gear:

Purpose:

Sample
Design:

. ~f Frsh Communities on Cape Cod

ational Seashore

Gear Design
_ i zoneis surveyed for a range of
's & sizes with a focus on smaller fish.

Zle croafisiung

% . o hittoral zone.

1a wurrent used to stun fish.

© " ntransectis walked parallel to shore.

Gear Design
50 wket Survey

S - vey small and large fish
i a littoral zone and thermocline/
sistrate interface,

Tvx 1GC m transects at depths of
1 ineter and 3 meters.

Gear:

Purpecse:

Sample
Design:

Gear;

Purpose:

Sample
Design:

Gear Design

Beach Seine

Sample smaller fish in the
littoral zone
Seine Is fished for 100 m broken

into 33 m sections. Transects dono
at night.

Gear Design

Trammel Net

Survey large fish at the
thermocline/substrate interface.

Net is anchored at depthof 2 m,
oxtended fully, and anchored in
pelagic zone. Set at dusk.

Monitoring of northeastern fish communities

Gear

Fyke Net
Minnow Trap
Tramme! Net

Beach 3eine

Snorkel

Steps

Number Duration Site

3.5 68 h Random

12 68 h Random

) ~ 46 hrs Random

2 Rancom o
‘seinable’

1x100 m Random




Monitoring of

Sa

Gear Nt

Electrofish 3

Seine 2

Monitoring of

» ortheastern fish communities

Steps
'pling Plan-Stream
mber  Duration Site
100m Riffle
Pool
As possible Pool

~rtheastern fish communities
Steps

¢ «mpling Schedule

Months Apr
Sampling:
Fish
Community

Abiotic

Marphomelry

Ny Summer  Fall Winter
Ty dun July Aug Sept Oct Nov Dec

Monitoring of - ortheastern fish communities

= Sample sites 1: summer (2-6 days/per site)
+ Develop protoco! for monitoring aquatic resources

Monitoring of northeastern fish communities

Steps
Sampling Plan

Ablotic Varlables: Location When
Water Quality Littoral Simultaneously

pH, DO, Temp, with fish
Conductivity “ “
Morphometry * As needed

Physical habitat
Vegetation, substrate “ As neetled

Monitoring of northeastern fish communities
Steps
Sampling schedule considerations

*Year class strength is set by late
summer ffall.

*Thus once a year is probably adequate
to assess species composition and
relative abundance of the fish community.

*Given time limitations, once a year fits well
with NHS manager schedules.

Monitoring of northeastern fish communities

« Sample sites in summer {2-6 days/per site)
« Develop protocol for monitoring aquatic resources

1. Roosavelt-Vanderhilt, Hyde Park, NY
2, Saratoga, NY

3. Morristown, Mormristown, NJ

4. Marsh Billings Rockefeller, VT

5. St. Gaudens, Comish, NH

6. Weir Farm, CT

7. Pilgrim Lake, MA

8. Herring/Pamet River, MA

9. Interdunal ponds, MA
10.Minuteman, MA




Monitoring of northeastern fish communities
Steps
t2ntify habitats

Habitat: ‘nali-moderate streams

Sampiing metr:.  ‘ream electrofishing, seine

NHS: - aosevelt-Vanderblit, Saratoga,
Morristown, Minutemen,
“-Gaudens

Habitat: poundments - lowino flow

Sampling meth:oc “vke, minnow, seine

NHS: Raratega, Marsh-Billings-Rocketeller,

- alkill {ROVA), St.Gaudens, Weir Farm
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Monitoring of northeastern fish communities
Steps
Identify habitats

Habltat: impoundments - higher flow

Sampling mathod: Fyke, minhow, seine

NHS: Roosevelt-Vanderblit (FOR, Vanderbiit)

Habitat: Natural ponds (kettefarm)

Sampling method: Fyke, minnow, seine

NHS: Cape Cod Natlonal Seashore, Saratoga,
St Gaudens




Marsh-Billings "+

nal Histonc Park Hm——

i
[

A Natibnai Historlc Pal !

Lotic

Smalt stream
Large stream

Lentic
Small pond
Impoundment
Lake

~ Walt'Farm National Historic Site

Biaw-ma-dowh Brook

TR et

Monitoring of northeastern fish communities

Steps
Identify habitats

RO VA SA MO MBR SG MM WF CaCo

PL ID HR /PR
X XX X X X X
X X
X X X X
X X X X




In 2000,
{a} Physicaity ~ :p all habitats,
(b} Classify r.i..:ats into functional groups,

{c) Sample a rejresentative group of all habitats to
produce a habitat-specific inventory,

(d} Discuss . ~ sampling protocols and results with
park pe s nnel, and

(e) Modify the - >nitoring plan to incorporate
natural r:- urce managers comments on
feasibili:y .nd usefulness.

Applications

Baslic Science Applied Problem Solving
To be responsible
Community structure stewards, agencies
and persistence require accurate
biological information

Research Question /

What processes
structure freshwater
fish communities?




