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Abstract

A study on American shad\losasapidissima) was conducted iraMh and April of
2007 in the Cape Fear River at lock and dam #1 in North Carolina. The purpose of this study
was to determine if the population of American shad is increasing in the Cape Fear River after
adjustments to the locking procedure were made@maatory restrictions on catch in the river
and ocean were implemented. Of the 591 shad caught by fishermen, 298 were measured,
weighed, and sexed. Mean catch per unit effort for the recreational fishery was 2.25 and 4.20
for the commercial fisherySurface water temperatures ranged from 1336t 20°C, with the
maximum number of shad caught at 1%Z%or commercial fishermen and 20 for recreational
fishermen. Recreational fishermen caught a higher proportion of males than the commercial
fishermen. The total number of shad caught was greater than previous years, however, there was
a greater number of interviews in 2007. A fsgarametric test showed that there is not a
significant trend in abundance of American shad at this time. -ye&®minimum comparative
study needs to be implemented with solid data in order to get the best results on the abundance of

American shad.



Introduction

The anadromous American shé&dipsa sapidissimé@Wilson), is the largest Atlantic
Coastmember of the herring family Clupeidae, ranging from the St. Lawrence River, Canada, to
the St. Johns River, Florida (Bailey, 2004; Bigelow, 1953; Facey and Van Den Avyle, 1986;
Liem, 1924; McCord, 2005a). The size of sexually mature females, ofted cadl shad for
their highly prized eggs, rarely exceed 600 mm (TL) and a weight of 5.4 kg (Facey and Van Den
Avyle, 1986). Mature males (bucks) are generally smaller than females at relatively the same
age, rarely exceeding 2 kg (Facey and Van Den An@86). Males reach sexual maturity at 3
5 years and females attdyears (Facey and Van Den Avyle, 1986).

The American shad fishery has historically been the most valuable fishery in North
Carolina during the late nineteenth and early twentieth cen(@é&er, 1992; Winslow, 1990).
Since the | ate 180006s, North Carolina consi st
American shad along the east coast (Walburg and Nichols, 1967; Winslow, 1990). In the river
system, the estimated commerciatah in 1896 was 317,620 Ibs, of which the Cape Fear River
produced 76 %, the North East Cape Fear River 15%, and the Black River 9% (Nichols and
Louder, 1970). In 1897, the overall commercial catch of American shad in North Carolina
peaked atover9milon | bs (4 million kg) (Parker, 1992,;
the landings of American shad had significantly declined due to overfishing, construction of
dams, habitat degradation in spawning areas, and pollution (Sholar 1977a; Boremand, 198
Johnson, 1982; Parker, 1992; Winslow, 1990; Bilkovic, 2000; Bilkovic, Hershiner and Olney,
2002). An increase was noted in 1983484, but was not significant, even when compared to the
l andings of the 196006s ( TablFshetigsinWNslowt h Car ol

1990). Total commercial landings of American shad in North Carolina fell from 468,484 Ibs



valued at $111,609 in 1972 to 131,621 Ibs valued at $108,142 in 1999 (Table 2) (North Carolina
Division of Marine Fisheries, 2000). In thegeaFear River, total commercial landings of
American shad in 1972 were 66,968 Ibs. By 1999, the commercial landings of American shad
fell to 6,804 Ibs (Table 2) (NOMF, 2000). Since then, commercial landings in the Cape Fear
River have slowly increasetdith landings in 2006 totaling 16,055 Ibs valued at $17,343. Gill

nets (drift and set) have contributed to the highest percentage of the overall harvB3?iENC

2000). The difference between the two is that set nets are anchored to the bottom aeis drift

are not.

In 19851986, South Carolina conducted a tagging program of American shad in their
coastal waters to monitor stocks and gather information on their migrational patterns (Winslow,
1990). The study revealed that American shad were makinglesogpawning migration
pattern in nearshore ocean waters off South Carolina, which led to speculation that the North
Carolina ocean fishery may be exploiting Sout
Intercept fisheries for American shad is disaged by the Atlantic States Marine Fisheries
Commi ssionds (ASMFC) fishery management pl an
Commission, 1985), which encourages each state to fish on its own stocks in or near natal rivers
(Winslow, 1990). The ASMFC @B9) adopted a fishery management plan for American shad
and river herring that included a fiyear phaseut of the ocean fishery. The ASMFC (1999)
required states to develop an approved fishing or recovery plan for each stock under restoration.
In 200, the NCMFC (2000) eliminated fishing for American shad in the Atlantic Ocean. The
NCMFC enacted a rule in 1995, which established a closed season for American shad from April

15 through January 1 (NODMF, 2000).



Table 1. American shad landings and value in North Carolina, 188888 (from Winslow, 1990)

Landings Landings Value Landings Landings Value
x X X X X X
Year 1000 kg 1000 1bs 1000 $ Year 1000 kg 1000 1bs 1000 $
1880 1,462 3,221 330 1957 379 837 209
1887 2,171 4,783 298 1958 223 493 123
1888 2,599 5. 725 295 1959 190 419 105
1889 2,452 5,403 280 1960 230 347 127
1890 2,640 5,815 306 1961 305 673 168
1896 4,014 8,843 417 1962 347 765 191
1897 4,069 8,963 363 1963 314 693 168
1902 2,981 6,567 385 1964 290 640 127
1904 1,466 3,230 313 1965 485 1,069 214
1908 1,781 3,924 373 1966 318 701 170
1918 752 1,657 377 1967 352 777 155
1923 1,075 2,370 583 1968 382 842 128
1927 1,083 2,387 475 1969 326 719 137
1928 1,415 3,118 573 1970 432 953 193
1929 868 1.913 350 1971 308 680 i @11y )
1930 532 1,172 210 1972 212 468 112
1931 400 883 139 1973 145 321 85
1932 419 925 126 1974 167 369 106
1934 578 1,274 193 1975 109 241 83
1936 497 1,095 177 1976 75 167 65
1937 316 698 106 1977 54 121 55
1938 468 1032 165 1978 182 402 145
1939 389 859 137 1979 126 278 122
1940 363 801 120 1980 90 199 88
1945 414 912 199 1981 159 351 190
1950 499 1,100 340 1982 187 412 183
1951 564 1,244 300 1983 202 446 187
1952 671 1,479 377 1984 265 585 241
1953 539 1,188 293 1985 149 330 152
1954 656 1,445 258 1986 169 374 229
1955 294 649 160 1987 148 328 215
1956 350 773 193 1988 118 261 150

Obstruction of migration has alsontributed to the decline of several Atlantic Slope
anadromous species such as American shad, hickoryAload, mediocrissturgeonsAcipenser
spp, and striped baskjorone saxatiligBurdick and Hightower, 2006). According to Burdick
and Hightowe(2006), dams provide some benefits to society such as flood control and electric
power production. However, dams also fragment habitat, conveffidw@@g rivers into lentic
systems, reorganize trophic cascades, alter thermal regimes, disrupt nawsgasitnplify
downstream channels, and prevent access to flood plains and suitable spawning habitat (Burdick
and Hightower, 2006). Dams limit access to a diversity of habitats, preventing American shad
from migrating upstream to their historic spawningaar (Nichols and Louder, 1970; ASMFC,
1985; Moser and Ross, 1993; Moser et al., 1998; ASMFC, 1999; McCord, 2005a: Burdick and

Hightower, 2006). Even lowiead dams such as lock and dam #1 obstruct upstream migration of



adult American shad as well as otheadromous fishes (Nichols and Louder, 1970; Moser and
Ross, 1993; Moser et al., 1998; Burdick and Hightower, 2006).

In 1996, Moser and Hall discovered through a sonic telemetry study at lock & dam #1,
that 75% of the telemetered shad at the dam baseedrthe lock chamber, however, only 31%
of these shad passed upstream successfully and wleated above the dam (Moser et al.,

1998). Modifications to the fish locking procedure were implemented in March 1997 based on
recommendations of Moser andIH4996), which included positioning the lower lock gates to

retain fish for longer periods of time in the chamber and increasing the lockage (Moser et al.,
1998). A steeppass Denil fishway was installed along the southern abutment adjacent to Lock #1
on April 8, 1996 (Moser et al. 1998). The fishway proved to be ineffective at getting the fish

past the dam. The change in the lower lock gates and increasing the frequency of lockages were
effective. Results indicated that the passage efficiency of iBameshad increased greater than

50% (Moser et al., 1998).

According to recent studies on the Neuse River in North Carolina, removal of dams has
increased the spawning range of anadromous fishes. Burdick and Hightower (2006) reported
that the distribubn of spawning activity of American shad, hickory shad and striped bass
increased after the removal of Quaker Neck Dam, ahllead dam located on the Neuse River.

By sampling eggs and larvae after the removal of the Quaker Neck Dam, Burdick and Hightower
(2006) discovered that there was a substantial upstream expansion for American shad spawning
activity relative to the spawning area before the dam was removed. Prior to the removal of the
dam, Beasley and Hightower (2000) implanted sonic transmittersigriéan shad and striped

bass (Burdick and Hightower, 2006). Of 13 striped bass and 8 American shad, only 3 striped
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