ICMR CONTRIBUTION SERIES, NO. ICMR-92-07

FOOD and FEEDING of YOUNG STRIPED BASS
in ROANOKE RIVER and WESTERN ALBEMARLE
SOUND, NORTH CAROLINA, 1984-1991

VOLUMEII - APPENDICES

Completion Report for Project F-27, Striped Bass Investigations
~to North Carolina Wildlife Resources Commission

R.A. RULIFSON, J.E. COOPER, D.W. STANLEY,
M.E. SHEPHERD, S.F. WOOD, AND D.D. DANIEL

INSTITUTE FOR COASTAL AND MARINE RESOURCES
EAST CAROLINA UNIVERSITY
GREENVILLE, NORTH CAROLINA 27858-4353

July 1992



Food and Feeding of Young Striped Bass in Roanoke
River and Western Albemarle Sound,
North Carolina, 1984-1991
Volume IT - Appendices

Completion Report for Project F-27
Striped Bass Investigations

For

North Carolina Wildlife Resources Commission
Archdale Building, 512 N, Salisbury Street
Raleigh, NC 27611

By

Roger A. Rulifson!*?, John E. Cooper’, Donald W. Stanley'+?,
Marsha E. Shepherd®, Scott F. Wood!, and Deborah A. Daniel!
!Institute for Coastal and Marine Resources '
’Department of Biology
}Academic Computing
East Carolina University
Greenville, NC 27858-4353

(ICMR Contribution Series, No. ICMR-92-07)
July 1992

This project was funded, in part, by the U.S. Department of the Interior,
Fish and Wildlife Service, under the Wallop-Breaux Extension Bill



Appendices - Volume II

A. Water Quality and Environmental Conditions

Al.

A2.

A3.

Ad.

AS.

A6.

AT.

AS8.

A9.

Al0.

North Carolina standards and EPA criteria for selected water quality
parameters for protection of fresh water aquatic life........coccovviiiiincnnnnne A-1

Laboratory-tested water quality parameters detection limits (mg/L unless
specified, except metals, /L) ccoiieuiriiioiriicireenrie e eeee e eeeee e A-2

Annual flowmeter calibration factors for zooplankton and ichthyoplankton
samples collected in the lower Roanoke River, Batchelor Bay, and
western Albemarle Sound, 1984-190T1 ... eeeceeeeeeeeeeree e iteeeeesasasnnnnnnes A-3

Depth (m) of the water column at each station, by date, in the lower
Roanoke River (Stations 1-12), Batchelor Bay (Stations 13-16), and
western Albemarle Sound (S1ations 17-32) i erer e A-4

Water temperature (°C) at each station, by date, in the lower Roanoke
River (Stations 1-12), Batchelor Bay (Stations 13-16), and western
Albemarle Sound (Stations 17-32) c...uiieiiririeeireciieieiceenreeeeersrrnereseennsraeees A-12

Dissolved oxygen (mg/L) at each station, by date, in the lower Roanoke
River (Stations 1-12), Batchelor Bay (Stations 13-16), and western
Albemarle Sound (Stations 17-32) cuieeeciiiiieieccciree et A-27

Dissolved oxygen saturation (%) of the water at each station, by date, in the
lower Roanoke River (Stations 1-12), Batchelor Bay (Stations 13-16), and
western Albemarle Sound (Stations 17-32) ... A-42

Surface water pH at each station, by date, in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16), and western Albemarle
SoUNd (StAtioNS 17-32) iiiiiiieiecie et seeieesseeee s e e eareesssaeaessnsaesesnaaeas A-58

Salinity (ppt) at each station, by date, in the lower Roancke River
(Stations 1-12), Batchelor Bay (Stations 13-16), and western Albemarle
Sound (Stations 17-32) vt eeee e ee e erre e s senanr e e enaere e s A-65

Conductivity (umhos) at each station, by date, in the lower Roanocke
River (Stations 1-12), Batchelor Bay (Stations 13-16), and western
Albemarle Sound (Stations 17-32) it cececitrc e e e eirae e A-79



All. Cloud cover (%) at each station, by date, in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16), and western
Albemarle Sound (Stations 17-32) it sirserinrreeeeresseseeees A-92

Al12. Wind direction at each station, by date, in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16), and western
Albemarle Sound (Stations 17-32) e cerveeeesresesssesessasassens A-100

A13. Wind velocity (mph), estimated with a hand-held wind meter, for
stations in the lower Roanoke River (Stations 1-12), Batchelor Bay
(Stations 13-16), and western Albemarle Sound (Stations 17-32).............. A-108

B. Watershed Volumetric Estimation

B1. Roanoke River system transects used for volume estimates............ccoeeueene B-1
B2.  Calculation of Roanoke River volumes by river system........cccccceeveercencenne B-2
B3.  Albemarle Sound transects used for volume estiamtes ........ccccoeveervecerinen B-3
B4.  Calculation of cross-sectional areas of Albemarle Sound..........coceeeueeeeeee B-4
B5.  Calculation of Albemarle Sound volume by transects .........cooceeveevuernecanees B-7

C. Primary Production (Phytoplankton and Chlorophyll a)

Cl.  Phytoplankton density (cells/L) in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16) and western
Albemarle Sound (Stations 17-32) for the period 1984-1991..............c..... C-1

C2.  Phytoplankton biomass (mg/L) in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16) and western
Albemarle Sound (Stations 17-32) for the period 1984-1991..........cccceec. C-7

C3.  Phytoplankton density (cells/L), by taxon (class), in the lower
Roanoke River (Stations 1-12), Batchelor Bay (Stations 13-16)
and western Albemarle Sound (Stations 17-32) for the period
TOB4-T1091 ...ttt e e etre e beessaesrba e s sesstsesbbaasnrsenbae s ssraas C-13



C4.

Cs.

Ce.

Phytoplankton biomass (mg/L), by taxon (class), in the lower

Roanoke River (Stations 1-12), Batchelor Bay (Stations 13-16)

and western Albemarle Sound (Stations 17-32) for the period

TOBA-TO01 ..ttt cete e srre et e eestae e raeeeseaesessassessseassssanesnssasensssnaenses

Sampling efforts for chlorophyll a in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16) and western
Albemarle Sound (Stations 17-32) for the period 1984-1991 ........cccccueune

Chlorophyll a concentration (iLg/L) in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16) and western
Albemarle Sound (Stations 17-32) for the period 1984-1991 .........ccccccu....

Zooplankton Density and Biomass

D1.

D2.

D3.

D4.

Ds5.

D6.

D7.

Sampling efforts for zooplankton in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16) and western
Albemarle Sound (Stations 17-32) for the period 1984-1991 ........ccceceeuueee

Density (number/m®) of zooplankton taxonomic groups, by date, in
the lower Roanoke River (Stations 1-12) for the period 1984-1991 ...........

Density (number/m®) of zooplankton taxonomic groups, by date, in
Batchelor Bay (Stations 13-16) and western Albemarle Sound (Stations
17-32) for the period 1984-1991 ....c.uiviiiiiiirinienececte e et eeeeeeeeeane

Average density (number/m?), by year, of zooplankton taxonomic
groups in the lower Roanoke River (Stations 1-12) for the period
LOB4-TO0T .ttt ettt et et st et st et et e st e e ne saneenee

Relative abundance (% of total), by year, of zooplankton taxonomic
groups in the lower Roanoke River (Stations 1-12) for the period
TOBA-T991 .ttt ettt ettt erte st bttt e st et s b eane

Average density (number/m?), by year, of zooplankton taxonomic
groups in Batchelor Bay (Stations 13-16) and western Albemarle Sound
(Stations 17-32) for the period 1984-1991 ....cccovvviniriiriienenenieneeienrieneenns

Relative abundance (% of total), by year, of zooplankton
taxonomic groups in Batchelor Bay (Stations 13-16) and western
Albemarle Sound (Stations 17-32) for the period 1984-1991 .........ccceceeuueee



DS.

Do.

D10.

D11.

Average biomass (g/m®), by year, of common zooplankton taxonomic
groups in the lower Roanoke River (Stations 1-12) for the period
TOB4-T1901 ...ttt ettt e se e s bt st et se et et sa e e saenan D-365

Relative biomass (% of total), by year, of common zooplankton taxonomic
groups in the lower Roanoke River (Stations 1-12) for the period
TOBA-T199T ..ttt ettt ettt seeaee e saeese e e e e se e st e e esaa e e nean D-378

Average biomass (g/m®), by year, of common zooplankton taxonomic
groups in Batchelor Bay (Stations 13-16) and western Albemarle Sound
(Stations 17-32) for the period 1984-1991 ........cooiriiieninirieenniecreecceee e D-390

Relative biomass (% of total), by year, of common zooplankton taxonomic
groups in Batchelor Bay (Stations 13-16) and western Albemarle Sound
(Stations 17-32) for the period 1984-19901 .......ccoovivriiiiiiniiiinieceeccree e D-402

Morone Ichthyoplankton Density by Species, Date, and Station

El.

E2.

E3.

E4.

E5.

E6.

Density of striped bass eggs (number/100m?), by date, in the lower
Roanoke River (Stations 1-12) for the period 1984-1991.........cccceeeveenenen. E-1

Density of striped bass eggs (number/100m>), by date, in Batchelor Bay
(Stations 13-16) and western Albemarle Sound (Stations 17-32) for the
PETIOA 1984191 ...ttt sttt ere e st ettt etbe b e bens e anas E-6

Density of striped bass larvae (number/100m?), by date, in the lower
Roanoke River (Stations 1-12) for the period 1984-1991 ........ccevvevvrieenne E-11

Density of striped bass larvae (number/100m), by date, in Batchelor Bay
(Stations 13-16) and western Albemarle Sound (Stations 17-32) for the
PETIOA 1984-199 1. iiiitiiiecirerrrereee et ctane e sebe st essestbesbessessaesenens E-16

Density of white perch (Morone americanus) eggs (number/100m>), by
date, in the lower Roanoke River (Stations 1-12) for the period
TOBA-TO0T ...ttt ettt et et e aa e et st e e e e e e e ebens E-21

Density of white perch (Morone americanus) eggs (number/100m>), by
date, in Batchelor Bay (Stations 13-16) and western Albemarle Sound
(Stations 17-32) for the period 1984-1991 ....cccevviiriiieriiinniinereceeecieeeeens E-26



ET7.

ES.

EO.

E10.

Density of white perch (Morone americanus) larvae (number/100m?), by
date, in the lower Roanoke River (Stations 1-12) for the period
TOBA-TO00T ... ettt et eeetbe e stae e eaae et be et aeaessssaessssaesnnbaeanssnsanas E-31

Density of white perch (Morone americanus) larvae (number/100m?), by
date, in Batchelor Bay (Stations 13-16) and western Albemarle Sound
(Stations 17-32) for the period 1984-1991 ...t E-36

Density of undifferentiated Morone larvae (number/ 100m>), by date,
in the lower Roanoke River (Stations 1-12) for the period 1984-1991....... E-41

Density of undifferentiated Morone larvae (number/100m?), by date,
in Batchelor Bay (Stations 13-16) and western Albemarle Sound (Stations
17-32) for the period 1984-1991 ........ccvvviivviinnniniiiniiiiiniiiiiniiiieniens E-46

Length Frequency Distribution of Morone species

F1.

F2.

F3.

Length frequency distribution (% of total measured), by station, of

young striped bass collected in the lower Roanoke River (Stations 1-12),
Batchelor Bay (Stations 13-16), and western Albemarle Sound (Stations

17-32) for the period 1984-1991 .....c.ccoiiiviiniiniiiiiiiiinicnnnnicni e F-1

Length frequency distribution (% of total measured), by station, of

young white perch collected in the lower Roanoke River (Stations 1-12),
Batchelor Bay (Stations 13-16), and western Albemarle Sound (Stations

17-32) for the period 1984-1991 ..ottt cecneee e F-58

Length frequency distribution (% of total measured), by station, of
undifferentiated Morone collected in the lower Roanoke River

(Stations 1-12), Batchelor Bay (Stations 13-16), and western

Albemarle Sound (Stations 17-32) for the period 1984-1991 .........ccccceuce. F-111



G. Morone Larvae Food Habit Summary by Date and Station

Gl.

G2.

G3.

Prey ingested by striped bass larvae in the lower Roanoke River
(Stations 1-12), Batchelor Bay (Stations 13-16), and western
Albemarle Sound (Stations 17-32) for the period 1984-1991 ............ccu.. G-1

Prey ingested by white perch (Morone americanus) larvae in the
lower Roanoke River (Stations 1-12), Batchelor Bay (Stations 13-16),
and western Albemarle Sound (Stations 17-32) for the period
1984-1991

Prey ingested by undifferentiated Morone larvae in the lower

Roanoke River (Stations 1-12), Batchelor Bay (Stations 13-16),

and western Albemarle Sound (Stations 17-32) for the period

TOB4-T901 .. ettt cctrceerree e seraessee s saas e stneassesaasassssessssssassnsasanssssasas G-24





