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AMERICAN SHAD

LI F E B LO O D O F T H E D E LAWAR E R I V E R
by Don Hamilton
Resource Management Chief, National Park Service, Upper Delaware Scenic and Recreational River
In May of 1992 I got my first glimpse of American shad,
from my canoe. A pod of six, each about eighteen inches
long, was headed upstream, not far below the surface,
ghostly gray against the dark brown/green background of
the Delaware River’s depths. Determined voyagers, they
were on a mission, in exploration of a river they’d never
seen as adult fish, but familiar to them by its taste and smell.
They would continue upstream until instincts told them that
conditions and water temperatures were favorable, about
68 degrees F. Then, under the cover of darkness, females
and males would swirl throughout the river’s pool areas,
with females dispersing their eggs as serial, broadcast
spawners, and the males following closely to fertilize them
with expelled clouds of milt.

out by resource agencies here sometimes nets an average
of a young-of-year shad for every two square meters of the
river swept. Everything that preys upon small forage fish in
the Delaware River during the summer months is probably
very well-fed.
Fall’s shortening days and cooler water temperatures signal
that change is afoot, and instinctually these now three to
4 inch long fish head downstream. This several hundred
mile journey may be aided by higher flows associated with
heavier rains or hurricanes, but water temperatures dipping
into the 50s is likely the strongest cue.
Upon entering saltwater, evidence suggests that these
young shad continue in a southerly direction, moving into

These broadcast eggs would tumble along the riverbed,
providing food for other opportunistic aquatic life, with the
surviving ones hatching in six to 12 days, depending on
water temperatures. In four to 6 weeks, these young-ofyear shad would closely resemble miniature versions of
adult shad. They would spend the first six months of their
lives here, swimming in schools, feeding and growing
and testing the river’s currents, rising to intercept and
evaluate as food any particles carried in the water column,
their sides shimmering in shafts of sunlight penetrating
the water’s surface. At dusk they would dart vertically to
feed on tiny insects in the river’s surface film, dimpling the
expanse of pools otherwise placid at dusk. Their biomass
in the river is considerable, as seine net sampling carried
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winter feeding grounds off the Carolinas. They feed primarily
on zooplankton, tiny free-swimming animals found in the
water column, which they ingest while swimming with their
mouths open, their gill rakers acting as fine-toothed combs
that glean these organisms as the water flows through them.
A spring migration brings shad up the Atlantic Coast, where
mature adults (males 3-5 years old, females 4-6 years old)
stage off the mouths of rivers such as the Susquehanna,
Delaware, Hudson, and Connecticut. They’ll wait for the
right combination of cues such as changes in flow volume,
salinity, the scent of their natal waters, water clarity, rising
water temperatures, and lengthening daylight to begin
spawning runs upstream. Immature shad will continue up
the coast to rich summer feeding grounds in the Gulf of
Maine and the Bay of Fundy off the coast of Nova Scotia.
As efficient filter-feeding planktivores, shad can utilize a
variety of low-light conditions, from ocean depths to 700
feet to the shallow turbid waters of the north-Fundy basins,
to take advantage of rich food sources that sight-oriented
planktivores may not be as able to easily exploit.
American shad are transformed by their ocean odyssey,
travelling about 2,000 miles a year at sea, while increasing
their body weight upwards of 160 times from the three to
4-inch fish that entered saltwater in the fall of their first year.
A storehouse of carbon, energy, and nutrients amassed
from this ocean realm, shad are a pulse of life that brings
this beneficial biomass inland during spring spawning runs,
providing a rich food source for numerous species, including
humans who settled here, timed perfectly after a spare
winter for inhabitants such as hungry bald eagles feeding
their growing young. Most all of those fish not consumed by
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TOP: Seine netting on the Upper Delaware River; BOTTOM: Sorting young-ofyear shad and other fish species caught: INSERT: Young-of-year American shad
at about 5 months of age.

other animals then die and decompose, as a final beneficial
contribution to a river that had afforded their first sources
of sustenance many years earlier. Life-giving nutrients are
thus provided to enhance the growth of aquatic vegetation,
2				

Nature’s Newsletter

Continued

AMERICAN SHAD L I F E B L O O D O F T H E D E L A W A R E R I V E R

which in turn are fed upon by macroinvertebrates and other
animal life. A small percentage of shad survive the rigors
of these runs to return to the ocean and repeat spawn in
subsequent years.
Still utilized by American shad and other sea-run migratory
fish, important historic spawning and rearing habitat in
the Delaware system can extend 330 miles inland up the
unimpeded Delaware, and perhaps another 25-40 miles up
the East Branch of the Delaware and into the Beaverkill, in
this last major river on the Atlantic Coast undammed the
length of its main stem. These migratory fish serve as but
one of many key ecological components in a flourishing and
largely intact array of native organisms and communities
that depend on the connected habitats and the quality of
the Delaware River and its tributaries.
Pre-colonial-settlement runs of American shad up Atlantic
Coast rivers once may have numbered in the tens of millions
of fish, or more, in each major river. George Washington is
said to have caught half a million fish in one day at his
Mount Vernon estate on the Potomac River. Historically, the
Delaware had the largest annual commercial shad harvest
of any river on the Atlantic Coast, and several times that of
any other river. In the late 1890s, American shad harvest
estimates on the Delaware ranged up to 19 million pounds,
or approximately 5 to 6 million fish. And those harvested
fish were only a fraction of the total run.
Indeed, those past shad runs made quite an impression on
local residents.
“I’ve looked in that river when the shad used to run full
force. You’d stand on the bridge and look down and you
could not see the water for the shad. It was just one solid
mass of fish and just very dark. You wouldn’t even know
this was water. We don’t get runs like that anymore…”
Russell “Doc” Homer, Lordville, NY, 1920-2001 (Interview
date: December 3, 1987)
While greatly diminished from their historic numbers,
American shad runs are still a significant component of
the Delaware River’s ecosystem. In this free-flowing river,
such cycles that have occurred for thousands of years are
still relatively intact, contributing to ecological integrity that
is exceptional among the large river systems of the midAtlantic and Northeastern U.S.
With this in mind, the Atlantic States Marine Fisheries
Commission (http://www.asmfc.org/) has developed
management plans and guidelines aimed at maintaining
stocks and monitoring progress. Resource agencies
from the states of Delaware, New Jersey, New York, and
Pennsylvania, as well as the U.S. Fish and Wildlife Service,
the National Park Service, and the Delaware River Basin
Commission have engaged in a collaborative, long-term
sampling effort to assess recruitment and establish Juvenile
Abundance Indices for young-of-year YOY American shad
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at six locations over a nearly 200-mile reach of the nontidal Delaware River. Such efforts are meant to better
keep a finger on the pulse of one of the river’s vital signs,
and to maintain a key component of an age-old cycle of
biomass interchange between Atlantic Coast rivers and the
ocean central to transporting nutrients and energy between
these two realms, and completing an ecological link that is
beneficial to both systems.
An encouraging sign was recently documented when
2017’s August-October sampling of YOY American shad in
the Delaware set a new time-series high for the number
of fish caught, a record dating back to 1988, according to
provisional data provided by the Pennsylvania Fish and
Boat Commission. Though this single data point should
not allay concerns over the serious decline of the shad
population from previous levels, and future sampling will
determine if there is any discernable trend in their numbers,
it is at least one new ray of hope for this important fish.
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