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ABSTRACT: We quantified temporal and spatial variability in diets of 950 juvenile (age-0) striped bass in the Hudson
River estuary. We used canonical correspondence analysis to assess the roles of temporal and spatial habitat variability
in juvenile diet variation. We found that juvenile striped bass diets in the Hudson River were only modestly comparable
to diets in other east coast estuaries. Among-year differences (51.4%) and spatial differences (41.9%) were substantially
associated with juvenile striped bass diet. We found ontogeny (2.8%) and within-season variation (9.5%) to only weakly
associate with diet variation. Our results indicate that an understanding of the temporal and spatial variation within the
Hudson River estuary is vital in understanding variation in feeding by resident juvenile fish.

Introduction
Estuaries are dynamic environments that exhibit

spatial and temporal fluctuations in their abiotic
and biotic characteristics (Maser and Sedell 1995;
Livingston et al. 1997). These systems also contain
important nursery areas for juvenile fish (Houde
and Rutherford 1993; Beck et al. 2001). Early life
stages of these fish are subject to variation in hab-
itat factors including prey availability. Differences
in habitat factors are particularly important to ju-
venile stages of fish because this stage is usually a
transition between the planktivorous larval stages
and adult stages during which larger prey are eaten
(Ahrenholz 1991; Marks and Conover 1993). Large
ontogenetic changes in diet are therefore likely
during the juvenile stages and may interact with
the spatial and temporal variability of estuaries.

The Hudson River provides nursery areas for
one of two primary populations of striped bass con-
tributing to valuable western Atlantic coastal fish-
eries (Wirgin et al. 1993; Richards and Rago 1999).
Juvenile striped bass are abundant in the Hudson
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River estuary (Boreman and Klauda 1988; McKown
and Gelardi 2000), and are important in the tro-
phic interactions within the estuary (Buckel and
Conover 1997). Juvenile feeding habits may be
linked through growth to year class-strength and
subsequently adult recruitment (Stevens et al.
1985). Growth decreases the probability of preda-
tion of larger fish, a major source of juvenile mor-
tality ( Juanes et al. 1993; Buckel et al. 1999). Faster
growing juveniles will also be larger and better able
to survive over winter (Hurst and Conover 1998).

The dietary habits of Hudson River striped bass,
including the juvenile stages, were examined in the
1970s in response to the implementation of a num-
ber of power plants within the estuary (Gardinier
and Hoff 1982; Barnthouse et al. 1988), but were
limited in their spatial and temporal scope. A more
extensive examination of juvenile striped bass feed-
ing habits is necessary, especially given the likely
anthropogenic changes in the river over the past
two decades (Limburg and Schmidt 1990). The ob-
jectives of this study were to quantify juvenile (age-
0) striped bass diet in the mid-Hudson River es-
tuary over a number of summer seasons. Consid-
eration was also given to mesoscale habitat varia-
tion in diet during a single summer season. The
relationships between predator size and prey type
were investigated to discern ontogenetic shifts in
feeding habits.
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Fig. 1. Map of the mid-Hudson River estuary. Striped bass
young of year (YOY) were captured throughout the estuary be-
tween river kilometer 32 (RKM 32) and RKM 72 in 1994–1997,
and at sites labeled North, East, West, and South in 1998.

Materials and Methods
The study area is located around the Haverstraw

Bay region within the lower Hudson River estuary
(Fig. 1). This portion of the river has been cited
as an important nursery area for juvenile striped
bass (Dovel 1992). Fish were collected during an-
nual surveys conducted by the New York State De-
partment of Environmental Conservation (NYS-
DEC). This survey is conducted on a bi-weekly ba-
sis from mid-summer to late fall. Samples were col-
lected with a beach seine (61 m 3 2 m, 1.2 cm to
0.64 cm mesh) set by boat and retrieved by hand.
Subsets of juvenile striped bass were retained from
surveys conducted at approximately 25 sites be-
tween late July and November (1994–1997) and
frozen for the interannual variation and ontoge-
netic pattern sections of this study. Sites at which
fish were retained were selected by randomly draw-
ing sample labels from a container and fish were
randomly scooped from a bucket into which the
seine was emptied. In 1998, approximately 15 fish
from each of four selected sites (Fig. 1) were col-
lected on five dates from late July to early October
and stored in 10% buffered formalin. These fish
were used in the spatial and within-season sections
of this study. Because of the difference in preser-
vation method, we did not include the 1998 data
in the statistical comparison of annual diet differ-
ences. Environmental data were also recorded by

NYSDEC during the 1998 sampling season. These
data included water temperature, salinity, dissolved
oxygen, and percent vegetation cover. In the lab-
oratory, all fish were measured to 6 0.01 mm (total
length [TL]) and weighed to 6 0.001 g (wet
weight). If TL could not be measured because of
damage to tails, standard length (SL) was convert-
ed to TL using the following regression relation-
ship obtained from a sub-sample of the fish: TL 5
0.76*(SL) 2 4.23 (R2 5 0.96, p , 0.001, n 5 166).

DIET ANALYSIS

We removed stomachs from each fish and the
contents were identified to the lowest taxa possible
using Weiss (1995) and Merritt and Cummins
(1996). Results for each taxon were reported as
percent frequency occurrence (%FO) and percent
wet weight (%WW). We used canonical correspon-
dence analysis (CCA) to assess interannual, onto-
genetic, spatial, and within-season associations with
diet (ter Braak 1986; Palmer 1993; Garrison and
Link 2000). CCA is an exploratory and descriptive
method that allows effective examination of the as-
sociation between sets of variables using a single
approach and is largely free of assumptions (Clau-
sen 1998). To address possible collinearity between
time and ontogeny, we considered the temporal
and spatial factors as the response variables and
prey items as the explanatory variables. To exam-
ine whether this might distort relationships among
variables, we reversed the sets of variables and
found that relative distances among variables, and
between axes and variables, were similar between
the two approaches. By using prey taxa as the en-
vironmental variables separation among variables
in the biplots was greater and the axes proved
more informative. This was especially true when a
set of variables in an ordination was small, such as
the set of years in that analysis.

Prey taxa, characterized as mean %WW and then
natural log-transformed to address skewness, were
used as explanatory variables, and were the axes in
the ordination. Any prey items that did not exceed
1% in %FO were considered rare and along with
unidentified contents were excluded from the sta-
tistical analysis. Site, date, and year of sample col-
lection of individual fish were coded to nominal
variables and used as the response variables in the
spatial and temporal analyses. Fish were divided
into 10-mm size groups and these groups were cod-
ed to nominal variables for use in investigating on-
togenetic effects on diet. To separate the effects of
site, time, and ontogeny, certain variable sets, as
appropriate for the analysis, were specified as cov-
ariables. In the analysis of ontogeny, the year and
date variables were used as covariables. Covariables
used in each analysis are listed in the Fig. legends.
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TABLE 1. Prey of striped bass young of year (YOY) from the mid-Hudson River estuary, quantified by mean percent frequency of
occurrence (%FO) and mean percent wet weight (%WW). Fish scales were not weighed. Abbreviations used in figures are given.
SHRI (shrimp) includes Crangon septemspinosa, individuals in Pandalidae, Palaemonetes sp., and unidentified shrimp.

Prey Taxon
(Abbreviation)

Year

1994 1995 1996 1997 1998

Amphipoda (AMPH)
Gammarus sp.
Unidentified amphipod

58.4/38.5
8.1/6.2

27.4/10.6
3.2/0.5

63.8/48.3
4.3/3.1

81.3/72.7
0.7/0.7

42.5/25.0
3.0/1.1

Decapoda (SHRI)
Crangon septemspinosa
Pandalidae
Palaemonetes sp.
Unidentified shrimp
Crab (CRAB)

4.3/3.2
0.0/0.0
0.0/0.0
4.3/3.5

24.8/20.1

4.8/4.2
1.6/1.6
1.6/1.1
9.7/3.8

30.6/23.2

11.6/8.7
0.0/0.0
0.0/0.0
4.3/4.2
4.3/3.4

1.4/1.1
0.0/0.0
0.0/0.0
0.0/0.0
6.3/5.3

5.5/3.9
0.5/0.4
3.5/2.8
4.5/3.1

24.0/11.9

Polychaeta (POLY)
Marenzellaria sp.
Unidentified polychaete

9.3/7.2
13.7/6.8

22.6/16.3
9.7/6.3

5.8/5.3
10.1/6.5

6.3/4.5
12.5/10.2

17.5/14.1
11.0/6.7

Isopoda (ISOP)
Cyathura polita 1.9/0.8 22.6/16.7 4.3/2.8 0.7/0.2 11.0/4.9
Unidentified isopod 1.2/0.6 0.0/0.0 10.1/6.2 2.8/0.9 2.0/0.7

Fish (Fish)
Anchoa mitchilli
Morone sp.
Scales
Eggs
Unidentified fish

1.2/0.9
0.0/0.0
0.0/—
0.0/0.0
1.9/1.0

1.6/1.6
1.6/0.6
0.0/—
0.0/0.0
0.0/0.0

7.2/6.5
1.4/1.4
0.0/—
0.0/0.0
0.0/0.0

2.1/1.6
0.0/0.0
0.0/—
0.0/0.0
0.7/0.1

4.0/3.3
1.0/0.8
4.7/—
1.5/0.8
1.0/0.1

Hexapoda (CHIR)
Chironomidae

Copepoda (COPE)
Cumacea (CUMA)
Unidentified remains

0.0/0.0
0.0/0.0
0.0/0.0

22.4/11.1

0.0/0.0
0.0/0.0
0.0/0.0

37.1/13.6

0.0/0.0
0.0/0.0
0.0/0.0
8.7/3.7

0.0/0.0
0.0/0.0
0.0/0.0
4.2/2.8

18.0/7.7
3.0/1.2

13.0/7.9
11.5/3.6

Use of covariables in CCA has been shown to re-
move effects of the covariables from the ordination
diagram (Palmer 1993). The CCA ordination was
completed using CANOCO Version 4.02.

Results

Age-0 striped bass in the Hudson River con-
sumed at least 13 prey types (Table 1). Of the 950
fish examined, 798 (84%) stomachs contained
food. Amphipods were the most common prey
item by %FO and %WW. In the 1994–1997 sam-
ples, crabs, and polychaete worms were the next
most important prey items. In addition to these
items, chironomid larvae and isopods were impor-
tant in 1998. Chironomid larvae, cumaceans, co-
pepods, and fish eggs were found only in the 1998
juveniles. Based on observations of undigested
prey, Crangon shrimp, polychaete worms, and fish
were the largest-bodied prey on average. Crabs and
Palaemonetes spp. shrimp were typically smaller than
the above but larger than amphipods and isopods.
Chironomid larvae, cumaceans, and copepods
were the smallest individual prey items.

INTERANNUAL VARIATION

Stomachs from 695 fish were examined and 576
(83%) contained food. From 1994–1997, annual
means of fish TL (mm 6 1 SD) were 70.8 6 17.34,
85.7 6 17.96, 79.7 6 16.88, and 77.7 6 11.29, re-
spectively. Mean TL from the 1994 and 1995 co-
horts differed significantly from other years (AN-
OVA, Duncan’s NMRT, p , 0.001).

Shrimp, crabs, polychaetes, and isopods contrib-
uted more to age-0 striped bass diets in 1995 than
in other years. In that year, mean %WW of am-
phipods was 26.1 6 40.1 SD, markedly lower than
in other years. Fish were most common as prey in
the 1996 cohort, averaging 8.1% of prey weight.

Demonstrating that variation among years is im-
portant in juvenile striped bass diet, the CCA or-
dination accounted for 41.9% of the variation
among-years (Fig. 2). Of this, the first two axes ex-
plained 78.8% and 19.8%, respectively. The first
axis was negatively correlated with amphipods (r 5
20.906), and most strongly positively correlated
with isopods (r 5 0.486) and shrimp (r 5 0.477).
The second axis reflected a negative correlation
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TABLE 1. Extended.

Bass Size (mm) %FO/%WW

,50 50–60 60–70 70–80 80–90

Site

North East West South

72.2/54.5
5.6/5.6

52.2/36.6
5.8/4.3

59.6/47.6
3.1/3.1

65.7/52.0
3.6/1.8

58.6/41.2
3.0/1.0

72.5/51.6
7.8/2.3

27.3/15.6
0.0/0.0

28.2/17.6
5.1/2.4

35.2/12.3
0.0/0.0

0.0/0.0
0.0/0.0
0.0/0.0
0.0/0.0

16.7/7.9

0.0/0.0
0.0/0.0
0.0/0.0
1.4/0.6

17.4/15.5

5.6/4.1
0.0/0.0
6.2/5.2
1.2/1.2

11.2/7.1

3.0/1.3
0.6/0.0
4.2/3.0
1.8/0.6

15.7/9.2

6.1/3.6
1.0/0.9
0.0/0.0
0.0/0.0

22.2/15.0

3.9/1.8
0.0/0.0
7.8/5.8
0.0/0.0

19.6/10.2

4.5/4.0
0.0/0.0
0.0/0.0
0.0/0.0

15.2/7.8

7.7/5.8
2.6/2.2
2.6/2.6
7.7/5.7

23.1/13.9

5.6/3.6
0.0/0.0
0.0/0.0

11.1/3.0
35.2/14.9

0.0/0.0
11.1/8.3

11.6/9.2
2.9/2.3

10.6/8.1
5.6/3.6

11.5/8.7
5.4/3.0

14.1/12.4
2.0/1.3

5.9/3.8
5.9/2.1

24.2/19.9
4.5/1.4

10.3/12.1
12.8/9.0

22.2/17.6
18.5/12.5

0.0/0.0 0.0/0.0 3.1/1.9 9.0/4.0 11.1/5.8 5.9/3.2 24.2/11.7 2.6/0.1 3.7/0.8
0.0/0.0 1.5/1.5 3.1/1.4 4.2/2.3 5.1/1.2 5.9/2.1 1.5/0.6 0.0/0.0 0.0/0.0

0.0/0.0
0.0/0.0
5.6/—
0.0/0.0
0.0/0.0

0.0/0.0
0.0/0.0
10.1/—
0.0/0.0
2.9/2.1

1.9/1.9
0.0/0.0
3.7/—
0.0/0.0
1.2/0.7

4.2/2.9
0.6/0.2
4.2/—
1.8/1.2
0.6/0.0

7.1/5.2
1.0/0.1
5.1/—
3.0/0.0
2.0/0.1

0.0/0.0
0.0/0.0
0.0/0.0
0.0/0.0
0.0/0.0

3.0/1.5
1.5/1.0
0.0/0.0
4.5/2.3
3.0/0.4

0.0/0.0
2.6/2.6
0.0/0.0
0.0/0.0
0.0/0.0

11.1/10.4
0.0/0.0
0.0/0.0
0.0/0.0
0.0/0.0

11.1/11.1
0.0/0.0
0.0/0.0

22.2/8.0

5.8/4.8
0.0/0.0

17.4/2.1
8.7/1.8

10.6/6.1
1.2/0.3
6.8/1.9
8.7/2.3

9.0/2.4
1.2/0.2
3.6/1.2

12.0/3.3

1.0/0.2
0.0/0.0
2.0/0.2

21.2/7.0

31.4/11.7
0.0/0.0
0.0/0.0

13.7/5.5

15.2/6.5
4.5/1.9

33.3/20.9
10.6/4.5

23.1/10.7
2.6/0.3
0.0/0.0

23.1/14.9

1.9/1.9
3.7/1.9
7.4/3.5

18.5/10.2

with crabs (r 5 20.575) and a positive correlation
with fish (r 5 0.636).

ONTOGENETIC PATTERNS

Over the range of size classes, amphipods de-
clined from 73.9 6 40.0 SD to 21.3 6 37.8 mean
%WW of food. Ingested crab and shrimp increased
in number with predator size. Shrimp were not eat-
en until striped bass exceeded 60 mm TL. Fish and
isopods were not ingested by fish less than 50 mm
TL. Consumption of fish and isopods increased
slightly with predator size, reaching their greatest
importance among 90–100 mm TL striped bass.

Indicating that there is not much ontogenetic
variation in striped bass diet, the CCA ordination
accounted for 2.8% of the variation among size
classes (Fig. 3). Of this, the first two axes explained
74.6% and 15.6%, respectively. The first axis was
negatively correlated with amphipods (r 5
20.718), and positively correlated with crabs (r 5
0.689) and shrimp (r 5 0.529). The second axis
reflected a negative correlation with shrimp (r 5
20.318) and a positive correlation with isopods (r
5 0.784).

For this ordination, we used date of sample col-

lection as a covariable to eliminate its influence on
our consideration of ontogeny. If date and fish
length were highly correlated, then the resulting
ordination might account for only a small portion
of the total variance because we may have elimi-
nated the effect of ontogeny along with the effect
of date. Using regression analysis, we conducted a
post-hoc investigation of the association between
date and fish length on individual prey types. The
coefficients of determination ranged from 0.011–
0.106, suggesting that very little of the variation
associated with ontogeny can be explained by sam-
ple collection date.

SPATIAL VARIATION

Although there was some spatial variation in
diet, environmental conditions were similar among
sites. Water temperature at sampling time was sim-
ilar at all sites, and overall means ranged from
27.18C 6 1.38 SD in late July to 18.88C 6 0.58 SD
in the first week of October (Table 2). Seasonal
mean salinity (ppt) was variable among the sites.
Dissolved oxygen was comparable at sites North,
West, and South, averaging 6.6 6 0.6 mg l21, but
was higher at site East with a mean of 11.1 6 0.5
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Fig. 2. Canonical correspondence analysis (CCA) ordination
diagram of yearly variation in striped bass YOY prey consump-
tion. Fish size class was a covariable. For prey types, distance
from the origin along an axis (dashed line) reflects correlation
with the axis. For year variables, distance from the origin in the
direction of a prey type reflects the association between the prey
and the year. Axis labels indicate prey items most highly corre-
lated, negatively and positively, with the axis, and the percentage
of variation explained by the axis. Abbreviations are given in
Table 1.

Fig. 3. CCA ordination diagram of ontogenetic patterns in
striped bass YOY prey consumption. Date of sample collection
and year are covariables. Interpretation as in Fig. 2. Abbrevia-
tions are given in Table 1. The letters represent size class in
increments of 10 mm ranging from ,50 mm to .100 mm.

TABLE 2. Habitat characteristics as measured by the New York State Department of Environmental Conservation in 1998. Effort in
catch was similar for all four sites.

Habitat Characteristic

Site

North East West South

Mean Water Temperature (8C)
Mean Salinity (ppt)
Dissolved Oxygen (mg 121)
Substrate composition
Total fish caught
Mean fish size (mm)

25.0 6 3.6
4.8 6 0.6

11.1 6 0.6
sand/mud

195
71.6 6 14.2

20.5 6 4.8
3.7 6 1.4
6.7 6 0.7

sand
295

68.0 6 11.6

22.5 6 3.8
7.9 6 1.3
6.5 6 1.4

sand
205

66.4 6 9.5

24.5 6 3.3
4.6 6 0.6
6.7 6 0.03
sand/mud

200
70.1 6 13.7

mg l21. Substrate composition at all sites was chiefly
sand, with the addition of mud at the South and
North sites. Vegetation was absent at site South.
Sites North and West contained patches with less
than 25% estimated cover of Valisneria spp. (water
celery). Valisneria spp. was found throughout site
North, reaching 50% coverage in some areas.
Catch of age-0 striped bass per unit effort of was
highest at site East and was similar among other
sites.

Several prey types were found in stomachs of
striped bass at all sites, although not on every date
at all sites. Stomachs from 255 fish were examined,
of which 222 (87%) contained food. Mean fish TL

(mm) was 70.26 6 12.59 SD and did not statisti-
cally differ among sites (ANOVA, p 5 0.20). Fish
did not occur in stomachs from site North and
were most important at site South; copepods were
found only in striped bass captured at site East; and
cumaceans were only found as prey at sites East
and South. Isopods were found in stomachs on
only one date at sites West and South; and at site
South, chironomid larvae occurred only in stom-
achs of striped bass captured on the fourth date.

Demonstrating that there is large spatial varia-
tion in juvenile striped bass diet, the CCA ordina-
tion accounted for 51.4% of the variation among
sites (Fig. 4). Of this, the first two axes explained
61.5% and 24.6%, respectively. The first axis was
negatively correlated with amphipods (r 5
20.260), and positively correlated with cumaceans
(r 5 0.745). The second axis reflected a negative
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Fig. 4. CCA ordination diagram of spatial variation in
striped bass YOY prey consumption. Date of sample collection
and fish size class are covariables. Interpretation as in Fig. 2.
Abbreviations are given in Table 1.

Fig. 5. CCA ordination diagram of within-season variation in
striped bass YOY prey consumption. Site and fish size class are
covariables. Interpretation as in Fig. 2. Abbreviations are given
in Table 1. The numbers represent the five sampling dates from
late July to early October during the 1998 season.

correlation with amphipods (r 5 20.575) and a
positive correlation with polychaetes (r 5 0.478).

WITHIN-SEASON VARIATION

Except at site North, amphipods constituted a
decreasing amount of prey over the season.
Shrimp were more important later in the year ex-
cept at site South. Crabs became prey by the sec-
ond sampling date, and peaked in importance on
the third week at three of four sites. Polychaetes
were generally more important in later weeks.

Indicating modest temporal variation in juvenile
striped bass diet, the CCA ordination accounted
for 9.5% of the variation among sampling dates
(Fig. 5). Of this, the first two axes explained 36.8%
and 27.6%, respectively. The first axis was negative-
ly correlated with isopods (r 5 20.309), and pos-
itively correlated with fish (r 5 0.649). The second
axis reflected a negative correlation with crabs (r
5 20.505) and a positive correlation with chiron-
omid larvae (r 5 0.506).

Discussion
In the Hudson River, variation in juvenile striped

bass diet was most substantially associated with
among-year and spatial differences. We found little
evidence to support that major variation in diet was
associated with ontogenetic or within-season tem-
poral effects. We noted that as juveniles grew, they
consumed a greater diversity of prey by adding
larger-bodied prey types to their diet.

We found amphipod prey, mostly Gammarus
spp., to be highly abundant by both weight and
occurrence in age-0 Hudson River striped bass
diet. This amphipod abundance in juvenile diet
may be driven by their higher representation early
in the season when fish are smaller. A previous
study in the Hudson River estuary also found Gam-
marus spp. to be a major constituent of the juvenile
diet, along with copepods (Gardinier and Hoff
1982). In that study, copepods appeared in juvenile
diets mostly in November, a period not covered in
our sampling.

We found that within the Hudson River, diets of
juvenile striped bass are only somewhat compara-
ble to diets of juvenile striped bass in other east
coast estuaries. Similarly to our results, a study con-
ducted in the Potomac estuary, showed that am-
phipods and dipteran larvae constituted the most
frequently occurring prey component (Boynton et
al. 1981). A study conducted in the Chesapeake
Bay, found that juveniles consumed mostly poly-
chaetes, Gammarus, and Neomysis (Hartman and
Brandt 1995a). Studies undertaken in other U.S.
East Coast estuaries found mysids, sand shrimp, or
insects to be the most important components of
juvenile diets (Markle and Grant 1970; Rulifson
and McKenna 1987; Robichaud-LeBlanc et al.
1997; Cooper et al. 1998). It is important to note
that we are unable to make formal comparisons
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between juvenile diets among estuaries because of
the difference in collection years.

Difference among years accounted for 40% of
the variation in the diets of Hudson River striped
bass juveniles. Most notable was the fluctuation of
amphipods among years. Amphipods were con-
sumed less by weight in 1995 than in other years.
Coincident with this, fish caught in 1995 were larg-
er than fish caught in other years. Although on-
togeny was associated with only 2.8% of the varia-
tion in diets, a trend appeared in which amphi-
pods, a small-bodied prey type, comprised a larger
portion of the diets of smaller fish compared to
the larger fish that ate larger and more diverse
prey.

Interannual trends also were obvious. When
compared to other years, crabs were more impor-
tant as prey in 1995, and in 1997, amphipods were
particularly important. Results from winter diet
analysis conducted with juvenile striped bass col-
lected from 1993–1997 indicated that amphipod
consumption in 1997 was the lowest of the years
included in the study (Hurst and Conover 1998,
2001). Although we did not include the 1998 sam-
ples in the ordination examining the year effect,
we noted that dipteran larvae were present in
stomachs from only 1998. Gardinier and Hoff
(1982) also found dipteran larvae in juvenile stom-
achs, although in lesser numbers. Why such readily
identifiable prey was absent in the 1994 through
1997 samples is unknown and raises speculation
about prey availability. Such availability data would
be highly valuable in this and any diet study.

With the 1998 samples, the spatial variation ac-
counted for over 50% of the variation in diet
whereas only 9.5% of the within-season variation
corresponded to diet variation. These spatial dif-
ferences might be best explained by differences in
prey availability. We would expect greater abun-
dance of polychaete worms in the southern, more
saline habitats, and possibly greater amphipod and
insect abundance in the less saline north. Charac-
teristics of the site such as fish abundance, water
clarity, and substrate type might also influence lo-
cal diet composition. It is possible, and perhaps
likely (see Hartman and Brandt 1995b), that intra-
annual variation in diet would have been greater
in Hudson River juvenile striped bass had sampling
occurred over a greater time scale.

Spatial differences in diet may also be influ-
enced by scale. Schmidt (1993) examined the diets
of juvenile striped bass in Manitou Marsh, a tidal
marsh located on the east bank of the Hudson Riv-
er (at approximately river mile 50), and found that
juveniles fed, in contrast to our study, mostly on
shrimp (Palaemonetes pugio) and copepods. In the
Potomac River, Boynton et al. (1981) also reported

differences in juvenile striped bass diet with regard
to habitat variation (i.e., nearshore versus offshore
and along gradients of salinity). Wainwright et al.
(1996) also correlated salinity with juvenile diet
composition, and growth rate variation.

We found that fish at the east site consistently
ate more diverse prey than fish at the other sites.
Also characteristic of this site were higher catch
per unit effort, greater vegetation cover, highest
dissolved oxygen, and lowest turbidity. These char-
acteristics might increase the value of this site as a
feeding ground for juveniles. To assess whether
certain sites are more valuable to juveniles, we
need first to understand fish movement within the
river. Quantification of feeding by larger juveniles
and quantification of available prey for all juvenile
sizes would also provide a better understanding of
the role of prey as a factor in nursery habitat qual-
ity. Taken as a whole, our results indicate the im-
portance of both space and interannual variation
in juvenile striped bass diet, and stress the impor-
tance of considering the actual distribution of ju-
venile striped bass over time and space when quan-
tifying juvenile diet. These results demonstrate the
necessity of considering food availability in diet
studies.
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