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EXECUTIVE SUMMARY

An ocean (at sea) fishery for American shad (Alosa sapidissima) and river herring (A.
pseudoharengus and A. aestivalis) along the eastern seaboard of the USA has harvested an
undetermined portion of annual commercial landings of these species in recent years. In addi-
tion, an offshore mackerel fishery of both foreign and joint venture origins has been harvesting
river herring as by-catch. Information documenting the magnitude and extent of these ocean
fisheries was needed to enhance the management of these stocks under the Atlantic States
Marine Fisheries Commission’s (ASMFC) Interstate Fisheries Management Program (ISFMP).
The study described herein was undertaken to investigate the trends in ocean harvest of shad and
river herring for each Atlantic coastal state from 1978 to 1988, and present recommendations to
enhance management options.

Total commercial landings of American shad along the USA east coast were slightly
more than two million pounds in 1978, and reached a peak of almost five million pounds in
1984. Since 1985, landings have been steady at slightly more than 3.5 million pounds.
Virginia’s fisheries contribute about 26 percent of the total shad harvest annually, followed by
New York (18 percent), South Carolina (11 percent), North Carolina (10 percent), and
Connecticut (10 percent).

In contrast, ocean landings of American shad have increased more than four-fold since
1978. Ocean harvest contributed about 11 percent of total east coast landings in 1978; this
contribution increased yearly to over 43 percent by 1987. Virginia and South Carolina ocean
landings contributed about 14 percent of the total east coast harvest of shad. Ocean shad harvest
increased in every Atlantic coast state except for Maine and New York during the period of

study.

Qcean harvest of shad is dominated by four states -- New Jersey, South Carolina,
Virginia and Florida -- which landed over 66 percent of ocean-caught shad during the ten-year
period. Only Georgia reported no shad harvest from ocean waters. Three states rely totally on
ocean fisheries for shad landings: Maine, Massachusetts, and Rhode Island. Ocean shad harvest
in these three states represents approximately 2.4 percent of the total east coast landings

annually.

The ocean fishery for shad is primarily gill net; exceptions are floating trap (Rhode
Island), bottom otter trawl (Connecticut), and pound net (New York). Harvest for states north of
New Jersey is from a by-catch fishery, and from New Jersey south the fishery is directed for
shad. All states except Florida have intercept fisheries, which exploit populations of various
origins. Florida, however, is probably the only state that exploits local American shad

populations.
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INTRODUCTION

In recent years, an undetermined portion of the annual commercial landings of American
shad (Alosa sapidissima) and river herring (A. aestivalis and A. pseudoharengus) is being
harvested along the eastern seaboard of the U.S.A. by a growing ocean (at sea) fishery.
Although the ocean migration of American shad has been described in the literature, little
evidence exists on how these ocean fisheries exploit the individual spawning populations as they
migrate in the nearshore ocean before and after spawning in natal freshwaters. Even less is
known about the ocean migrations and patterns of river herring.

Information documenting the magnitude and extent of the ocean fishery was needed to
enhance management of the stocks under the Atlantic States Marine Fisheries Commission’s
(ASMEFEC) Interstate Fisheries Management Program (ISFMP). The need for an interstate fishery
management plan for anadromous alosids was recognized by the ASMFC in 1981, and by 1982
an action plan was in place to meet this objective (ASMFC 1985). Recommendations of the
1985 Interstate Fishery Management Plan for Anadromous Alosids (ASMFC 19335) addressed
the need for close monitoring of joint venture and domestic offshore mackerel fisheries for river
herring by-catch, and also existing and developing territorial seas fisheries for American shad.

The increase in ocean fishing effort has coincided with a depletion in available spawning
areas for anadromous alosids due to habitat degradation from poor water quality, dams with
inadequate bypass facilities, turbine mortality, etc. (Rulifson et al. 1982, ASMFC 1985). Asa
result, stocks of shad and river herring have declined over the years for most eastern seaboard
states. Although several rivers on the eastern seaboard are now under restoration programs, the
population numbers remain low.

The objective of this study was therefore to investigate the trends in ocean harvest of
shad and river herring for each state on the eastern seaboard of the United States. In this
instance, ocean landings were considered to be comprised of fish harvested from the Territorial
Seas and beyond (0 - 200 miles offshore). For the purposes of this report, we included fish
harvested from the seaside bays of Virginia and Maryland, Long Island Sound, and
Passamaquoddy Bay as ocean landings. Specifically excluded were the Chesapeake and
Delaware Bays and any fish harvested upstream of a river mouth. Landings were defined to be
pounds of shad or river herring landed in a port, regardless of the sector of the ocean from where
the fish were harvested. Thus, landings are reported for a state if the fish were brought ashore
within that state’s boundaries, even though the fish might have been captured in the waters of
some other state. Of particular interest are those ocean fisheries which have landed 10,000
pounds or more of these species in any given year from 1978 to 1988. The information gathered
by this study will be used to assess the potential effects of the offshore and territorial seas

harvest on shad and river herring restoration efforts.
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Figure 1.  Seasonal migration patterns and overwintering areas of American shad (Alosa
sapidissima) along the eastern seaboard of North America (from Dadswell et al.

1987).
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METHODS
Landings Data

Historical landings data for 1978 through 1988 were collected from two sources: indivi-
dual states and the National Marine Fisheries Service (NMFES). A letter requesting landings data
for both shad and river herring was sent to each state agency responsible for collecting and
collating these data (see Appendix 1 for details of agencies and personnel contacted). Attached
to the letter was a questionnaire requesting some details about the state’s ocean shad fishery,
including gear types used, season and fishing areas. The ocean and total landings data of shad
and river herring for each state were also requested from NMFS, as was information about the
by-catch of river herring by the offshore Atlantic mackerel fishery. Data for states from Maine
to Virginia were provided by the Northeast Fisheries Center in Woods Hole, Mass. Data for the
states from North Carolina to Florida were provided by the Southeast Fisheries Center in
Beaufort, N.C.

Shad ocean catch data for each state as received from the state and NMFS were plotted
separately, and regression lines were calculated to determine overall trends in landings data. In
addition, NMFS total landings for shad were also plotted. For each state, the percentage of the
total catch comprised of ocean-caught shad was calculated for each year of the study. Using the
data provided by NMFS, the catch of shad landed in each state each year was broken down into
catch by gear type. The overall East Coast ocean catch of shad was calculated for each year of
the study period, and the percentage of the total East Coast catch that this constituted was deter-
mined. The same procedure was repeated for river herring.

On-site Fishery Investigations

Initially, several active commercial ocean shad fisheries in New Jersey, Delaware,
Maryland and Virginia were to be visited and characterized. The visits were designed to garner
more details as to the operation of ocean shad fisheries by conducting interviews with fishermen
who were participants in the fishery. We sought information about gear used, number of people
in the fishery, season, catches etc. The field trip was scheduled for early spring, but particularly
bad weather delayed on-site visitation until the first two weeks of April, which was reasonably
late in the fishing season.

RESULTS
American Shad

Harvest Trends

Owing to differences between landings data for some states as provided by the state and
NMES, state data were used in the analysis of trends in lieu of NMFS data. Generally, the data
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Table 2. Commercial landings (thousands of pounds) of American shad
along the USA east coast, 1978-1%87.

Total Percent

ocean Total shad ocean
Year landings landings landings
1978 265 2,418 10.9
197% 417 2,047 20.4
1980 618 3,829 16.1
1981 998 3,207 31.1
1982 1,125 3,139 35.8
1983 829 3,124 26.5
1984 1,526 4,788 31.9
1985 1,341 3,673 36.5
1986 1,357 3,529 38.5
1987 1,637 3,806 43.0




Table 3. Commercial ocean landings (thousands of pounds) of American shad by state, 1978-1987.

Total
ocean
Year ME NH MA RI Ccr NY NJ DE MD VA NC sC GA FL landings
1978 24.5 0.0 0.8 1.2 0.3 2.0 67.4 0.3 20.3 13.2 5.0 0.0 0.0 129.5 264.5
19679 18.6 0.0 3.1 1.4 0.0 8.1 65.9 0.0 26.0 75.8 25.1 83.5 0.0 109.4 416.9
1980 28.0 0.0 8.4 2.1 0.0 113.5 76.6 0.0 2.8 95.9 3.9 153.3 0.0 133.1 617.7
1981 90.6 5.6 16.7 33.4 0.1 58.3 93.7 0.0 0.0 275.7 107.4 121.7 0.0 195.2 998.3
1982 25.8 2.7 29.4 19.3 0.1 73.6 141.6 12.4 19.2 277.0 64.0 245.1 0.0 154.7 1,124.8
1983 38.7 3.4 13.5 23.5 1.6 33.0 135.4 7.1 76.7 209.7 3.8 205.5 0.0 76.8 828.6
1984 33.3 5.1 29.7 36.6 0.1 33.6 148.0 12.7 86.9 644.4 13.5 331.5 0.0 150.3 1,525.7
1985 16.0 7.3 22.3 90.8 0.0 93.8 166.1 33.3 339.1 332.2 3.2 137.5 0.0 99.6 1,341.1
1986 23.1 16.9 60.1 52.4 0.0 72.9 133.8 53.6 257.2 355.6 63.1 220.7 0.0 47.7 1,357.0
1987 26.4 33.8 40.8 103.95 0.0 11.6 106.3 75.9 301.1 395.8 41.2 359.7 1.3 139.2 1,636.9
10-yr
avg. 32.5 7.5 22.5 42.5 0.2 50.0 113.5 19.5 112.9 267.5 33.0 185.9 0.1 123.5 1011.2




shad harvested from ocean waters (Table 4). During the same period, the average ocean harvest
for each of the remaining states (except New York) was less than five percent (Table 4). Ona
year by year basis, the average harvest rates do not always reflect any one states’ actual propor-
tion of the catch. However, states that averaged less than five percent of the 10-year catch rarely
caught more than 10 percent of the total ocean harvest for any one year. In contrast, South
Carolina and Virginia commonly landed more than 20 percent of the total east coast ocean
harvest (Table 4).

Since 1978, total shad landings on the eastern seaboard have come principally from two
states: Virginia and New York (Table 5). Together, these two states represented about 43 per-
cent of all shad landed during the ten-year period (Table 6). However, of these two states, only
Virginia has the ocean shad harvest contributing an important segment of total eastern seaboard
landings (Table 4).

Even though several states dominate ocean harvest and total harvest of shad, the ocean
fishery for the species is an important component of the fishery for many of the states. In fact,
the ocean shad fishery represents the entire reported landings for the species in three states:
Maine, Massachusetts and Rhode Island, and most of the reported landings for New Hampshire
(Table 7). In addition, since 1980 the ocean shad harvest has been an important segment of total
landings for Maryland, South Carolina, and Virginia (Table 7). All aspects considered, the
ocean shad harvest in states of Virginia, South Carolina, Florida, New Jersey, and Maryland
contributed nearly 24 percent of all shad landed on the eastern seaboard since 1978 (Table §).

Maine

American shad ocean landings in Maine are exclusively from a by-catch fishery; no
directed fishery for shad exists at the present time.

Gear: Most shad are taken in groundfish gill nets with mesh sizes ranging from 5.5" to
6.5" stretch mesh (Table 9). Other gear types harvesting shad through the last ten years are
bottom otter trawls, and to a lesser degree, long-lines. However, the catch from these gear types
is generally small compared to the catch taken in groundfish nets (Table 9).

Season: As this is a by-catch fishery, shad are taken year round, with greatest landings
during April through June and October through December.

Location: All shad landed in Maine are harvested from the ocean (Figure 3). Shad
landed are harvested from areas 511, 512, 513 and 515 (Figure 2), although the most commonly
fished area is Jeffreys Ledge, which is approximately 25 miles due east and parallel to the Maine
coast line. There are no specific landing sites for American shad, and the total number of sites at
which fish are landed is unknown. The principal landing areas for finfish are Kennebunkport,
Ogunquit, Portland, Bath and Rockland.
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Table 6.

Percent of yearly total commercial landings of American shad by state, 1978-1887,

Total shad landings are represented in thousands of pounds.

Total shad

Year ME NH MA RI cT NY NJ DE MD VA NC sC GA FL landings
1978 1.0 0.3 0.0 0.0 12,7 12.8 10.0 2.9 3.8 51.1 ERR ERR ERR 5.4 2,418
1979 0.9 0.4 0.2 0.1 10.1 21.4 7.3 4.6 2.3 47.2 ERR ERR ERR 5.6 2,047
1980 0.7 0.2 0.2 0.1 8.1 32.6 7.6 2.5 0.6 25.4 5.2 7.1 4.9 4.7 3,829
1981 2.8 0.2 0.5 1.0 10.1 16.9 8.2 6.2 0.0 15.6 11.0 13.9 6.1 1.5 3,207
1982 0.8 0.1 0.9 2.5 9.0 12.2 11.1 1.2 0.5 18.6 13.1 7.7 6.3 5.8 3,139
1983 1.2 0.1 0.4 0.8 13.6 14.4 7.3 7.5 2.0 18.1 14.3 10.7 7.2 2.5 3,124
1984 0.7 0.1 0.6 0.8 8.3 12.6 6.1 4.6 1.5 26.5 12.2 11.2 4.6 10.2 4,788
1985 0.4 0.2 0.6 2.5 10.9 21.1 7.9 5.5 5.2 17.2 9.0 10.1 6.8 2.6 3,673
1886 0.7 0.5 1.7 1.5 9.1 18.5 9.5 6.9 3.8 16.2 10.6 13.6 4.6 1.8 3,529
1987 0.7 1.1 1.1 2.1 8.8 16.3 7.0 6.8 5.0 16.6 8.6 12.8 7.7 4.8 3,806
10-yr

avg. 1.0 0.3 0.6 1.2 10.1 18.0 8.2 5.9 2.5 25.3 10.5 10.9 6.0 5.0 3356.1
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Figure 3.  Ocean landings and total landings of American shad (pounds) by commercial
. fishermen for Maine, 1978-1988 (NMFS data).

100000

80000

Gooe0 NMFS data
== State data

20000

)
1976 1978 1980 1582 1984 1986 1983 1530
: : Year -

Figure 4. Commercial ocean landings of American shad (pounds) for Maine, 1978-1988, as
reported by NMFS and by the Maine Department of Marine Resources.
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Figure 5.  Commercial ocean landings of American shad (pounds) for Maine, 1978-1988 (state
data).
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Figure 6.  Ocean landings and total landings of American shad (pounds) by commercial
fishermen for New Hampshire, 1978-1988 (NMFS data).
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Table 10. Requirements of commercial finfish harvest reporting for Atlantic coast states for 1986 (fxom VMRC

1988).
Reguired by Data Data Number  Number of
Reporting Law or Need for  Collection Data Collection of Gear Field

State Requirements Regulation Data Interval Source Areas Types Technicians

NH Mandatory Both Useful Monthly Unclear 3 5 1

MA Mandatory Both Useful, Monthly, Unknown 10 10 17

essential annually

RI Voluntary Neither Egsential Daily Unclear 10 15 None

CT Mandatory Law Essential Daily Harvester ) 6 5
catch reports

NJ Voluntary Neither Essential Weekly Mainly NMFS Unknown Unknown 10
port agents

DE Mandatory Law Useful Daily Daily 4 4 2
fishermen logs

MD Mandatory Law Essential Daily, Monthly census 30 15 22

monthly of license holders

VA Voluntary Neither Essential Monthly Dealer reports 83 35 3

NC Voluntary Neither Essential Monthly Dealer surveys 20 50 30

5C Mandatory Law Essential Monthly Dealer and buyer Unknown Unknown Unknown
surveys

GA Mainly Law Essential Weekly, Dealer trans- 48 25 9

voluntary monthly action tickets

FL Mandatory Both Essential Daily Dealer trip 17 30 Not provided

tickets

*Although these requirements are no longer current in some states, they provide an indication of the reporting

requirements during the study peried.
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harvested from the Atlantic Ocean, may includ shad harvested from inland waters, thus poten-
tially representing an overestimate of ocean shad landings.

Catch analysis: Owing to the differences between the data sets, only the NMFS informa-
tion was analyzed, which NEFC considers to be the only complete data for the state (G. Shepard,
personnel communication). State data are depicted graphically (Figure 9).

Over the eleven-year period, there has been a definite trend toward increased shad land-
ings (Figure 7). Since all shad landed are caught at sea, the Massachusetts shad harvest probably
represents primarily an intercept fishery. The lack of details concerning seasonal harvest and
nature of the fishery preclude further analysis.

Rhode Island

The Rhode Island shad fishery is another by-catch fishery, where shad are taken inci-
dental to other species.

Gear: Floating trap is the principal gear type involved in the Rhode Island ocean shad
fishery. Otter trawls and gill nets are also minor contributors to the shad harvest (Table 13).

Season: Shad are narvested throughout the year, although largest landings usually occur
from May through July.

Location: All reported shad landings for Rhode Island since 1978 were from the Atlantic
Ocean (Figure 10). The majority of the harvest is from area 539, with smaller catches occasion-
ally reported from areas 511, 514, 525, 526, 537, 538, 611 and 616 (Figure 2). The two reported
landing sites are Pt. Judith and Newport.

Catch reporting: Rhode Island catch reports are voluntary i.e., they are not required by
state law or regulation (Table 10). Data are collected daily, and although reporting is voluntary,
state personnel (Mark Gibson, Rhode Island Fish and Wildlife) believe that the data are a reason-
able representation of the true catch. Commercial fisheries data are collected through a joint
state/NMFS project, therefore the data provided to us by the state and NMES is virtually
identical Figure 11).

Catch analysis: Shad landings for Rhode Island have increased sharply over the last
eleven years (Figures 10, 12). There is some variability in the annual harvest; however, it is
extremely difficult to ascertain the reason for the increase because the shad fishery is incidental.
It probably represents an increase in effort for other species; thus, the increasing by-catch of
shad is probably incidental and not related to an increase in stock size. Ocean shad harvest in
Rhode Island waters is reasonably large, with a maximum of 121,600 pounds in 1988. Similarly
to Maine, New Hampshire and Massachusetts, Rhode Island probably represents an intercept

fishery, harvesting shad during pre- and post-spawning ocean migrations.

25



9¢

"(e1ep SAIAIN) 8861-8L6]1 ‘PUBIS] SpOYY JOJ USMLIAYSTY
TeroIemmod Aq (spunod) PeYS UBOLISWIY JO SSUIPUE| [E10} PUE SSUIPUE] UBIOQ

gegel gee! Swdl +vEBL ZEE! SRBEL RIBL 981
: =
C oooor
C e
/ é E ooooR g
C =
L [
YR o= - »
UIIDD 1030 edeit C
/ q:';u;:: u:!::aél o= - D000z
- DOODS!
“(e1Ep S1EIS) 8861
-8.61 ‘snasnyoesselq Joj (spunod) prys UBOLISWY JO SSUIPUER] UBSD0 [RIDISUIMUOD)
Blel-3¢
CEGL BEEl SES! +BE! TBB1 0OEBBL BLBl 9.61
]
L00 =
ooolL
oooz

e
———

O

[=]

£

3
spunod

Coo¥

000s

TR P r T T T TIT TR

<
Q
(=]
w

"0 amBLj

"6 SIS



00°00T 000’221 000‘22T 009'12T 000901 00221 008’¢ B86T
00°00T 006'€0T O006°EDT  0007%0T 00L°19 006°ve 00E’L LB6T
007001 00 ‘28 00%‘2s 005725 DOT’LE 0096 00L’S 986t
00" 00T 008’06 008’06 000’16 p0Z’9¢ 00€ 00Z ‘62 001’62 $861T
00°00T 009‘9¢ 009 '9¢ 000'9¢ 00s’¢s 008°0T 00£‘02 PB6T
007001 0os‘cz 00s‘ge 000‘¢ce 00T 00F ‘9T 00% 1 009°s £EBET
00°00T 00E ‘61, 00€‘6L 000°’6L ooL’9L 00¢g 00£‘2Z 2861
00°00T 00V ’EE 00V ‘EE 000’€EE 00Z'ce 00¢ i86T
00°00T 0012 001’2 0002 0012 086T
00° 00T 00F ‘T 007’1 000°T 00€’T 00T 6L6T
00°00T goz't 00c't 000°T 002'T 8L6T
ueano ?jle]s ueaoo yoieo Cligay sdrxn MBI TRBI] 33U JUTOE £19U  £39U IRDL
AUDOID Te30l Te305 peiyzodaa -buoT BuTiecTd IADJEMpTW I93IC punog Toey TTT drqg
gsbuTtpuen S AHWHN -23e38 paxTeq woil3jog yoeag
g b u T p u e 7
“gR6T-8LET ‘PUBTSI 2pOYYy I0J peys uedTISWY JO (spunod) SPUTpuRT URSD0 TRIDISUNOD €T 2TqRL

27



82
“(e3ep 9IEIS) 8861

-gL6] ‘PUBSI 9poyy 0] (spunod) peys UBdIIWY JO S3UIpUB] UBSD0 [EIDISWIION

DB A
DESL BEElL 9gEl  tEEl 7861 O0OBEI ®WLEL 961
. c

0000+

QoDoR

spunog

gooozl

Googal

IPIIM

pue ysiJ Jo juommreda Pue[s] SpoYy oy Aq pue SIAN Aq pauodar s ‘8861
-R.61 ‘PUes] opoyy o3 (spunod) PeYS WEdUSWY JO SSUIPUER] UB3D0 [BIXISWO])

Blal=J\
geol 2881 9861 +B61 ZESL 086l 8.61 9.L6!

SPUNO

0op SJINN GooR

:
;
:
/ —_— E
E

"T1 em3ig

"11 a3y



Connecticut

We have no information about whether the ocean shad fishery in Connecticut is a by-
catch or directed fishery, but indirect evidence suggests that itis primarily bycatch in nature.

Gear: Ocean catches of shad in Connecticut are by two gear types: otter trawl and gill
net (Table 14). However, shad harvest in these gear (ypes is sporadic.

Season: Unknown.

Location: An extremely low percentage of the overall shad catch in Connecticut during
the study period was caught at sea (Table 14, Figure 13). For each of the eleven years of the
study, ocean-caught fish constituted less than one percent of the total shad landings for the state.
Most of the shad landed, particularly since 1982, were caught in area 611 (Long Island Sound)
(Figure 2). No information was available as to where shad are landed.

Catch reporting: Catch reports for Connecticut are mandatory and required by state law
and regulation (Table 10). Data are collected from harvester catch reports which are completed
daily and submitted annually. For this study, the Connecticut Department of Environmental
Protection reported that shad were harvested in three of the eleven study years - 1984, 1986, and
1988. In contrast, NMFS reported catches for five of the study years - 1978 and 1981 through
1984 (Figure 14). As NMFS obtains the data directly from the Connecticut DEP (G. Shepard,

personnel communication), the discrepancies might be due to differences in defining ocean
landings.

Catch analysis: The paucity of catch data from the state and NMFS made any meaning-
ful analysis of the shad landings in Connecticut difficult. Ocean harvest is extremely low com-
pared to the total landings for Connecticut and to ocean landings for other eastern seaboard
states. A slight increase in landings is apparent over the last eleven years (Figures 13, 15), but
owing to the few data available, this trend cannot be confirmed. Similarly, the lack of informa-
tion about seasonality of the harvest confounds attempts to identify whether the fishery exploits
local or migratory stocks; the close proximity of the fishery to the Hudson River population may
result in exploitation of fish of Hudson origin.

New York

The ocean shad fishery of New York is primarily a by-catch fishery.

Gear: During the study period, most shad were harvested by ocean pound net (Table 15).
The second most important gear was beach haul seines, but harvest by this method was variable

for each year of the study. Gill nets and bottom otter trawls are minor gear types for ocean shad
harvest in New York.

29



0¢

Table 14.

Commercial ocean landings {pounds) of American shad for Connecticut, 1978-1988.

L nd n g
Beach Bottom Paired State-— NMFS Landings
Dip  Gill haul Pound otter midwater Floating Long- reported Total Total Percent
Year nets nets seine nets trawl trawl traps line catch ocean state ocean
1978 300 300 306,300 0.10
1979 No ocean catch 0 206,800 0.00
1980 No ocean catch 0 310,500 0.00
1981 100 100 324,700 0.03
1982 100 100 283,000 0.04
1983 1,600 1,600 426,000 0.38
1984 100 80 100 398,800 0.03
1985 No ocean catch 0 0 402,000 0.00
1986 No ocean catch 500 0 322,000 0.00
1987 No ocean catch 0 0 333,900 0.00
1988 No catch reported 400




Figure 13.

Figure 14.
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Figure 17. Commercial ocean landings of American shad (pounds) for New York, 1978-1988,
as reported by NMFS and by the New York State Department of Environmental
Conservation.

Figure 18. Commercial ocean landings of American shad (pounds) for New York, 1978-1983
(state data).
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Table 16.

Commercial ocean landings {pounds) of American shad for New Jersey, 1978-1988.

L a n &4 i n g

Beach Bottom Paired State~ NMFS Landings
Dip Gill haul Pound otter midwater Floating Long- reported Total Total Percent

Year nets nets seine nets trawl trawl traps line catch ocean state ocean
1978 198,100 35,300 8,700 67,400 242,100 242,100 27.84
1979 121,800 16,400 16,400 65,930 148,600 148,600 44,37
1980 253,500 10,400 27,800 76,600 291,700 291,700 26.26
1981 226,400 30,800 5,700 200 93,720 263,100 263,200 35.61
1882 323,600 1,100 20,100 4,800 141,640 349,600 349,900 40.48
1983 195,200 2,100 20,400 10,700 100 135,380 228,500 228,500 59.25
1984 224,200 6,400 54,900 7,700 147,980 293,200 293,200 50.47
1985 258,700 8,100 20,700 4,200 166,140 291,700 291,700 56.96
1986 258,700 5,700 41,500 29,200 133,780 335,100 335,100 39.92
1987 223,200 8,200 31,300 5,100 106,300 267,800 267,800 39.69
1988 341,600 8,300 12,000 11,700 193,780 434,600 434,600 44.59




County, and Cape May County.

Catch reporting: Catch reports are submitted on a voluntary basis and are not required
by New Jersey law or regulation (Table 10). Even though the state obtains its fisheries statistics
directly from NMEFS, there is a noticeable difference in catch reports by the state and by NMFS
for the period 1978 through 1988 (Figure 20). The differences might be due to NMFS including
fish harvested from inland waters with fish harvested from the Territorial Seas. Therefore, in
reporting Territorial Seas landings for New Jersey, NMFS includes fish harvested from
Delaware Bay, in spite of providing a distinct water body code for Delaware Bay.

Catch analysis: The New Jersey catch increased sharply over the last eleven years
(Figures 19, 21). The majority of the ocean shad catch is by gill net. Since this is the only
species specific gear used in the ocean fishery, it may be the only gear type used in the directed
fishery for ocean shad. Catches from the other gear types would then be considered incidental.

The ocean gill net catch for shad alone has increased over the study period (Table 13),
confirming the trend toward larger ocean shad catches in New Jersey. Since the season for
ocean shad harvest extends from 1 February to 15 April, the gill net effort may represent a
fishery that is exploiting shad moving from ocean overwintering grounds toward natal streams.
A small portion of the ocean catch might be of shad migrating north, after spawning in rivers to
the south of New Jersey. It is unclear at this stage whether the shad caught in haul seines, pound
nets and otter trawls are landed during this season.

Delaware
The Delaware ocean shad fishery is also a directed fishery.

Gear: Only gill nets are used in the Delaware ocean shad fishery. Gear deployment is
primarily anchored gill nets, although some drift gill nets are used. Both gear types have a mesh
size of 5.5" stretch.

Season: No legislated season is in effect. Fishing generally begins in the last week of
February or the first week of March, and continues until the end of April. The Delaware ocean
shad fishery has been in existence since at least 1980, when it was finally noted by the Delaware
Division of Fish and Wildlife (DFW).

Location: The ocean catch of shad in Delaware comprises a small percentage of the total
state landings, although this percentage has increased over the last eleven years (Table 17,
Figure 22). Offshore effort is concentrated in area 621 between 0.5 and two miles of the coast
(Figure 2). The primary landing site is the Delaware Seashore State Park Marina at Indian River
Inlet. Part of the catch may be landed at South Shores Marina.
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Figure 21. Commercial ocean landings of American shad (pounds) for New Jersey, 1978-1988
(state data).
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Figure 22. Ocean landings and total landings of American shad (pounds) by commercial
fishermen for Delaware, 1978-1988 (NMES data).
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Table

17. Commercial ocean landings (pounds) of American shad for Delaware, 1978-1988.

L a n d i n g

3

Beach Bottom  Paired State- NMPFS Landings
Dip Gill haul Pound otter midwater Floating Long- reported Total Total Percent
Year nets nets seine nets trawl trawl traps line catch ocean state ocean
1378 300 300 69,900 0.43
1979 No ocean catch reported 0 94,900 0.00
1980 No ocean catch reported : 6 96,000 0.60
1981 No ocean catch reported 0 197,300 0.00
1982 12,400 12,400 350,000 3.54
1983 7,100 7,100 232,800 3.05
1984 12,700 12,700 220,000 5.77
1985 33,300 33,270 33,300 203,400 16,37
1986 53,600 53,691 53,600 242,300 22.12
1987 75,900 75,851 75,900 259,100 29.29
1988 No ocean catch reported 86,129




Catch reporting: Catch reports are mandatory and required by state law (Table 10).
Commercial catch data are entered into daily log sheets by fishermen, which in turn are mailed
monthly to Delaware DFW. The reporting program has been in existence only since 1985, and
no state ocean catch data are available prior to that time. NMFS obtains the data directly from
Delaware DFW; therefore, the state data are virtually identical to the NMFS data (Figure 23).

Catch analysis: Ocean landings of shad in Delaware have gradually increased over the
study period. The coefficient of variation describes 86 percent and 98 percent of the variation in
the NMFS and state data, respectively (Figures 22, 24). The percentage of the total state land-
ings constituted from the ocean catch also increased, from 0.43 percent in 1978 to 29.29 percent
in 1987 (Table 17).

The Delaware fishery is generally in operation by the first week of March, and usually
closes by mid-April. It is therefore similar to the gill net fishery of New Jersey in that it is
probably harvesting shad in the ocean prior to spawning; e.g., those fish that overwinter in the
mid-Atlantic Bight, with a negligible portion of the catch harvested from the early post-
spawning migrations.

Maryland
The Maryland ocean shad fishery is a directed fishery.

Gear: The large majority of the Maryland ocean shad catch is taken in gill nets. Only
drift gill nets are used, with mesh sizes ranging between 5" and 6" stretch; mesh sizes of 5.5" to
6" are most common. Bottom otter trawl is the only other gear type harvesting shad in ocean
waters, but catches in this gear are probably incidental.

Season: There is no legislated season for the ocean shad fishery in Maryland. Fishing
usually begins in early February, and continues until late April.

Location: State ocean landings data were used in the analysis, whereas the total landings
data used were provided by NMFES. The portion of the total Maryland landings of shad com-
prised of ocean caught fish ranges from a low of one percent in 1981 to a high of 4.7 times the
total harvest in 1988 (Table 18, Figure 25). On average, however, the ocean catch has been
approximately 1.45 times higher than the total state shad landings. Most of the ocean catch is
harvested from area 621 (Figure 2). The Maryland Department of Natural Resources estimates
that approximately 70 percent of the fishing effort is within three miles of the coast. Shad are
also harvested from Assawoman and Chincoteague Bays, and area 622. All fish are landed at

Ocean City.

Catch reporting: Catch reporting is mandatory, and required by Maryland law. Catch
data are collected from monthly reports submitted by license holders. However, NMES con-
sistently underreports the ocean landings for Maryland (Figure 26). Possible reasons for the
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trend might be in the definition of ocean landings and/or a lag in the time that the state takes to
pass on annual data to NEFC, and the subsequent failure of NMFS to add deliquent data to the
national database. The reasons for these discrepancies need to be clarified.

Catch analysis: The ocean catch of American shad in Maryland has increased since
1981, when essentially no shad were landed (Figures 25 and 27). The Chesapeake Bay shad
fishery was closed in 1980, and fishing pressure may have shifted from the Bay to the ocean.
The fishery in Maryland is similar to that of Delaware, with a directed gill net fishery harvesting
all or most of the reported catch. Similar to Delaware, the seasonality of the Maryland fishery
suggests that it is exploiting shad moving from overwintering grounds to coastlines adjacent to
natal streams just prior to spawning.

Virginia
Virginia has a directed fishery for ocean harvest of shad.

Gear: The primary gear for ocean shad harvest in Virginia is gill nets, principally staked
and drift gill nets. Mesh sizes are unknown. Bottom otter trawls represented the second largest
landings during the study period (Table 19). Shad were also caught by beach haul seines, pound
nets, and paired midwater trawls.

Season: No season for an ocean shad fishery is legislated by Virginia. Fishing usually
starts in mid-February, and continues into early April.

Location: An increasing percentage of the total landings of shad in Virginia are being
caught at sea. The percentage had increased from one percent in 1978 to 41 percent in 1988
(Table 18, Figure 28). Most shad are caught in areas 625 and 631, with additional reports from
area 621 (Figure 2). Fishing occurs along the entire Virginia coastline, with most of the catch
harvested within three miles of the coast. No specific landing sites are known; rather, shad are
landed at a variety of small ports.

Catch reporting: Catch reports are voluntary, obtained from buyers by state technicians
on a monthly basis. Although the NMFS database and the state database are identical, we in-
cluded shad harvest from the seaside bays in the state data (Figure 29, Table 19), because it
incorporated ocean catch information not provided to us by NMES.

Catch analysis: Since 1978, ocean landings of shad in Virginia have increased while
total state landings have decreased (Figures 28, 30). This suggests that fishing pressure may be
shifting from inshore fisheries to the relatively untapped ocean fishery.
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The ocean shad fishery of Virginia is similar to that of New Jersey, Delaware and
Maryland. Again, gill net is the primary gear type and the season extends from February to
early April. These fisheries may exploit shad stocks overwintering in the mid-Atlantic Bight
during the pre-spawning migration.

North Carolina

Gear: Greatest ocean shad landings are by gill net, which is the only gear type consis-
tently harvesting shad in North Carolina ocean waters (Table 20). Beach haul seines were used
at one time but have declined in importance in recent years. Otter trawls land consistently small
catches of shad; troll lines harvested shad only in 1984,

Season: Ocean harvest of shad in offshore North Carolina waters extends from early
February to early April; there is no legislated season.

Location: A relatively small percentage of the total landings in North Carolina are from
the ocean catch (Table 20, Figure 31). Specific locations of harvest and landing sites are
unknown.

Catch reporting: Catch reports are voluntary, and collected monthly through dealer sur-
veys conducted by North Carolina Division of Marine Fisheries. The data reported to us by
NMFS and by the state are identical (Figure 32, Table 19).

Catch analysis: Ocean landings of shad in North Carolina are extremely variable on a
yearly basis (Figures 31, 33), but a slight increase in landings is apparent for the study period.
Ocean catches closely follow the pattern of total landings.

However, the state of North Carolina is unique because it potentially exploits shad migrat-
ing from overwintering areas to both northern and southern spawning areas. Dadswell et al.
(1987) hypothesized that some portions of the mid-Atlantic shad stock move northward from the
mid-Atlantic Bight overwintering ground, while others move south. Cape Hatteras is considered
to be the rough dividing line separating the two migratory groups. Therefore, depending on
where in North Carolina fishing occurs, the shad fishery could potentially harvest stocks migrat-
ing both north and south to natal streams.

South Carolina

Gear: Prior to 1985, stationary or anchored gill nets of 5.5" stretched mesh were the gear
of choice. Beginning in 1985, South Carolina legislation barred the use of any gear other than
drift gill nets. The mesh size has remained unchanged. A single catch of eight pounds was
recorded in 1984 for otter trawls, which is the only other gear type reporting ocean shad landings
in South Carolina.
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Table

20. Commercial ocean landings (pounds) of American shad for North Carolina, 1980-1988.

L a n d n g
Beach Bottom Paired State- NMFS Landings
bip Gill haul Pound otter midwater Floating Troll- reported Total Total Percent
Year nets nets seine nets trawl trawl traps line catch ocean state ocean
1978 No reports available 5,000 -
1979 No reports available 25,0064 -
1980 2,524 1,419 3,943 3,943 199,206 1.98
1981 26,571 79,599 1,245 107,415 107,415 351,500 30.56
1982 20,291 43,672 16 63,979 63,979 411,852 15.53
1983 3,647 141 3,788 3,788 445,879 0.85
1984 982 6,771 3,738 2,020 13,511 13,511 584,843 2.31
1985 2,810 349 3,159 3,159 329,639 0.96
1986 63,052 34 63,086 63,086 373,794 16.88
1987 40,807 26 329 41,162 41,162 327,646 12.56
1988 28,817 42 28,859 28,859 261,821 11.02
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Figure 31. Ocean landings and total landings of American shad (pounds) by commercial
fishermen for North Carolina, 1978-1988 (NMFS data).
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Figuic 32.  Commercial ocean landings of American shad (pounds) for‘North Car.oiina_, 197_8—
1988, as reported by NMFS and by the North Carolina Division of Marine Fisheries.
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Season: The South Carolina ocean shad fishery operates from 1 February to the Saturday
before Easter each year (usually falls sometirne in mid-April).

Location: For the eleven-year period, the ocean catch has constituted an average of 66.7
percent of the total South Carolina shad harvest, with a range from 27.2 percent in 1981 to 100
percent in 1982 (Table 21). Trends and patterns for the total harvest and ocean catch are similar
(Figure 34). Most shad are harvested within three miles of the coastline. The area fished most
heavily (approximately 80 percent of the catch) lies between Pawleys Island and Cape Romain.
The bulk of the catch is landed at Georgetown, with some landings at Murrel’s Inlet and Myrtle
Beach.

Catch reporting: Details of the catch reporting system in South Carolina are few.
Monthly reports from dealers and buyers are collected by the South Carolina Wildlife and
Marine Resources Department. The NMFS data occasionally reflected different landings than
the state data, particularly for 1985 (Figure 35). These reasons for these differences should be
identified.

Catch analysis: The South Carolina ocean shad catch has increased steadily over the last
ten years (Figures 34, 36), although there is considerable variation over the years.

Once again, as for all states from New Jersey south, the seasonality of the fishery sug-
gests that migrating shad are probably being harvested as they migrate from overwintering
grounds to natal spawning streams.

Georgia

No ocean catches of shad were reported by NMFES for Georgia waters during the study
period except for a catch of 1,258 pounds in 1987 (Table 22). The Georgia Department of
Natural Resources reported no catches at all.

Florida

No ocean catches of shad were reported for Florida by NMFS. The state did, however,
report considerable landings.

Gear: Anchored gill nets are most commonly used. State personnel had no information
on mesh sizes.

Season: No legislated season exists. The Florida ocean shad fishery operates mainly
from December to March, with minor landings being reported from May to October.

Location: Apparently, all ocean fishing for shad occurs in Duvall County at the mouth of
the St. Johns River. Duvall County is the primary area for which landings have been reported,
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Table 21,

Commercial ocean landings (pcunds) of American shad for

South Carolina, 198(0-1988.

L a n d i n g
Beach Bottom Paired State-— NMFS Landings
Dip Gill haul Pound otter midwater Floating Long- reported Total Total Percent
Year nets nets seine nets trawl trawl traps line catch ocean state ocean
1978 ©No reports available -
1979 No reports available 83,508 -
1980 153348 153,348 153,348 270,553 56.68
1981 149,552 121,659 149,552 446,412 27.25
1982 145,303 245,086 145,303 242,741 100.97
1983 248,426 205,522 248,426 335,080 61.34
1984 360,199 4 331,510 360,203 536,362 61.81
1985 30,204 137,510 30,204 369,532 37.21
1986 224,020 220,728 224,020 481,655 45.83
1987 359,612 359,739 359,612 486,501 73.94
1988 258,397 258,397 258,397 369,542 69.92




Figure 35. Commercial ocean landings of American shad (pounds) for South Carolina, 1978-
1988, as reported by NMFS and by the South Carolina Wildlife and Marine
Resources Department.

12000000

1980 1982 1984

Year

1986 1988 1990

Figure 36. Commercial ocean landings of American shad (pounds) for South Carolina, 1978-
1988 (state data).
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Table 22. Commercial ocean landings (pounds) of American shad for Georgia, 1978-1988.

L a n d i n g s

Beach Bottom Paired State- N MF S Landings
Dip Gill haul Pound otter midwater Floating Long-~ reported Total Total Percent
Year nets nets seine nets trawl trawl traps line catch ocean state ocean

1978 ©No reports available 0 -

1979 No reports available 0 -

1980 0 0 188,489 0.00
1981 0 0 195,823 0.00
1982 0 0 198,465 0.00
1983 0 0 225,409 0.00
1984 0 0 221,083 0.00
1985 0 0 248,612 0.00
1986 0 0 163,448 06.00
1387 1,258 0 1,258 294,087 0.43

1988 No catch reported




although the reporting system is such that catches are reported where they are landed, not where
they were actually caught. Thus, some uncertainty exists as to the exact location of the Florida
ocean shad fishery.

Catch reporting: Catch reporting is mandatory, and required by Florida law and regula-
tion. Data are collected daily through transaction level marine trip tickets completed by the
dealers. The reporting program has been in effect since 1985.

It is apparent that there is a great difference between the catch data from the state and
from NMEFS. For the eleven-year study period, the state reported reasonably large annual land-
ings (smallest landing of 47,661 1bs in 1986), while NMFS reported zero landings (Figure 37).
In discussions with Florida state personnel by telephone, it was mentioned that data prior to
1985 were obtained by them from NMFS. Therefore, NMFES should have records of ocean shad
landings in Florida for the study period. Obviously, this is a problem that needs to be addressed.
Discussions with NMFS personnel indicate that one problem may involve the manner in which
Florida codes catch areas and gear types. The Florida coding system is not consistent with the
Federal system, which makes information retrieval more difficult by NMFES personnel.

Catch analysis: A tremendous annual variation is evident in the ocean catch of shad in
Florida (Figure 37, Table 23). Nevertheless, the regression line does show a slight increase in
the landings over the study period. At this stage it is unknown whether the fishery is directed for
shad or is incidental, although the times of year during which shad are landed suggests that it is
partly a by-catch fishery.

Greatest landings occur from December to March, again an indicator that stocks migrat-
ing from overwintering grounds to natal streams are being exploited. In this case, however, the
fishery probably exploits the overwintering aggregation that occurs off Florida (Dadswell et al.
1987), rather than the mid-Atlantic stock, and because it is the most southern state, it is probably
exploiting only shad that spawn in Florida rivers.

River Herring

Harvest Trends

For this section, only data provided by NMFS were used to compare harvest trends of
river herring among states.

River herring harvested from ocean fisheries constitute a small percentage of total eastern
seaboard landings each year. The ocean harvest of river herring on the eastern seaboard has in-
creased slightly since 1979, although the total harvest appears to have remained relatively steady
(Table 24). North Carolina, Maine and Virginia were the states that reported the bulk of the
pounds caught over the study period (Table 25). North Carolina had the highest total landings,
harvesting an average of approximately 53 percent of the total annual river herring along the
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Percent of yearly total commercial landings of river herring by state, 1978-1987 (NMFS data).

Table 26.

Total commer—

ings

1 land

cia

{pounds)

NC 5c GA FL

VA

DE

NJ

CT

RI

ME NH

Year

6,045,700
4,619,800
11,119,589

0.0 0.0 0.0

0.0
0.0

3.3 35.2

0.0
3.1
1.7
1.0

0.0

0.4

2.7 11.6

46.0
57.3

1978
1979
1980
1981
1982

0.0

0.0
5.9

5.2

36.6

0.0
0.0
0.0
0.9
1.2

0.9

0.0
0.0
0.0
0.0

0.0

0.0
0.0

10.7 55.9

0.0

0.2

0.5
0.6

0.1

1.3

23.8

8,331,537
13,011,751

6.2 57.1

10.0

0.0

0.2
0.1
0.0

0.8

0.0
0.0

27.9

72.5

0.8
1.6

1.4

0.0
0.0
0.1
0.1

0.3
0.4

10.7

9,825,401
9,694,306
14,020,677

6.6

59.7
67.2

84.7

18.7

0.3
0.0

0.1

106.5

1983
1984

0.0

6.5
0.2

13.0

0.3

2.0

8.4

0.0

0.0

1.3

2.8
13.5 13.9

0.0

9.6 0.4 0.3
0.4

11.3

1585

8,945,280
5,614,596

0.0

0.0

76.2

8.5

0.1
0.1

0.0 0.0
0.1

6.0

0.4

0.3

1986

0.0

0.0

56.9

0.0 0.4

0.6

14.1

19687

10~yr

9,122,864

0.0 0.0

2.7

15.6 53.0

22.0 0.7 2.0 0.1 0.5 0.3 0.1 0.0 3.0

avyg.
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ings or river

Percent contribution of the state ocean river herring landings to total commercial land

herring along the USA eastern seabeoard, 1978-1987 (NMFS data).

28,

Table

Percent

Toetal commer-

cia

ccean

ings

1 land

{pounds) catch

NC sC GA FL

VA

DE

NJ

cT

RI

I NH

.
11,

Year

6,045,700 11.4

0.0 0.0

0.0
0.0

0.0

0.2
0.0
0.0

0.0

0.0
0.0
0.0

0.0 0.0

0.0
0.0
0.0

0.0
0.1
0.1

11.1

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

1978

1.2
0.8

4,619,800
11,119,589

0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

0.0

0.1
0.2

0.2

0.0

0.9

0.0

1979
1980

0.0

0.0

0.0

0.6
0.2

0.1

0.0
0.0
0.0

2.9

8,331,537
13,011,751

0.0

0.0
0.0

0.8

1981

2.1
1.2

2.5
0

0.0 0.0

0.1
0.0
0.1

0.0 0.1 0.0 0.0
0.0 0.0
. 0.0

0.0
0.1

1982
1983
1984
1985

9,694,306

9,825,401
14,020,677

0.2 0.0 0.0
. 6 0.0

0.0
0.9

65

0.0 0.0
0.0

0.0
0.0

0.0

0.0

0.0
0.0

0.0

0.0

1.5
2.4

8,945,280
5,614,596

0.5 0.0

0.3

0.8

0.0

0.0
0.0

0.0

0.0

0.0

0.0

1986
1587

0.0

0.0 0.0 1.5

0.1

0.3 0.0

0.0

0.0

10-yr

2.7

9,122,864

0.0

0.0

0.0 0.0

1.6

0.0

avg.
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Table 31.

Commercial ocean landings (pounds) of river herring for Maine, 1978-13588 (NMFS data).

a n d i n g s

Beach Bottom  Paired Eel State- NMFS Landings
bip Gill haul Pound otter midwater Floating ©pots reported Total Total Percent
Year nets nets seine nets trawl trawl traps & traps ocean ocean state ocean
1978 2,780,800 0 2,780,800 2,780,800 100.0
1979 100 2,647,500 0 2,647,600 2,647,600 100.0
1980 2,644,300 0 2,644,300 2,644,300 100.0
1981 2,317,000 10,000 0 2,327,000 2,327,000 100.0
1982 1,390,200 0 1,390,200 1,390,200 100.0
1983 1,035,400 0 1,035,400 1,035,400 100.0
1584 17,000 740,500 0 817,500 817,500 100.0
1985 1,344,900 0 1,344,900 1,344,500 100.0
1986 1,010,006 0 1,010,000 1,010,000 100.6
1587 791,700 0 791,700 791,700 100.0
1988 No catch reported
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Table

33, Commercial ocean landings (pounds) of river herring for Massachusetts, 1978-1988 (NMFS data).

L a n d i n g s
Beach Bottom Paired Fyke Menhaden State- NMF 3 Landings
Dip Gill haul Pound otter midwater and purse reported Total Total Percent
Year nets nets seine nets trawl trawl Hoop nets seilnes ocean ocean state ocean
1978 50,000 600 619,700 No 670,300 701,300 95.58
1979 40,000 300 data 40,300 52,300 77.06
1980 62,000 provided 62,000 144,000 43.06
1981 16,700 16,700 84,000 19.88
1982 15,500 15,500 53,500 28.97
1983 8,000 74,000 100 82,100 93,100 88.18
1984 6,000 45,000 100 110,800 161,500 194,100 83.41
1985 15,000 5,000 20,000 46,600 42.92
1986 12,800 5,000 17,800 32,400 54.94
1987 12,200 5,000 17,200 32,500 52.92
1988 No catch reported




Season: Unknown.

Location: On average, ocean landings have made up 56.3 percent of the total catch for
river herring landed in Massachusetts. However, the annual percentage over the last eleven
years has varied from a low of 18.3 percent to a high of 100 percent (Table 33). Catches were
taken from a variety of areas, including Buzzards Bay, areas 513 and 514, and area 521 (Figure
2). Principal landing sites of catches remain unidentified.

Catch reporting: Catch reports are mandatory, and required by Massachusetts law and
regulation (Table 10). Catch data are collected monthly and annually, but we have no informa-
tion as to the source of the data. No catch figures were provided by the state. However, NMFS
data and state data should be one and the same (similar to shad landings).

Catch analysis: Massachusetts landings of river herring have declined substantially dur-
ing the study period (Figure 38), particularly between 1978 and 1979. After this "crash,” land-
ings have remained reasonably consistent. River herring ocean landings have followed a similar
pattern to total landings, except for 1983 when ocean landings declined as total landings
increased (Figure 38).

Rhode Island

Gear: Floating traps are responsible for the largest and most consistent ocean landings of
river herring in Rhode Island. Gill net is the only other gear type in which river herring are
caught (Table 34).

Season: Unknowr.

Location: Since 1980, all reported river herring landings for Rhode Island were har-
vested from the Atlantic Ocean (Table 34, Figure 39). All ocean landings were reported from
area 539. The two reported landing sites are Pt. Judith and Newport.

Catch reporting: Catch reports are voluntary; i.e., they are not required by state law or
regulation. Data are collected daily and, although reporting is voluntary, state personnel (Mark
Gibson, RI Fish and Wildlife) feel that the information reasonably reflects the true catch.
Commercial fisheries data are collected through a joint state/NMFS project, and are therefore
virtually identical.

Catch analysis; Ocean landings of river herring have declined slightly over the last
eleven years, but more significantly, ocean landings have represented all Rhode Island landings
since 1980. In considering catches of such small size, any trend analysis becomes controversial,
as the direction and scope of the trend can be easily changed by a single large catch of fish dur-
ing any one year. Originally, our study was to address only fisheries that landed more than
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Table

39.

Commercial ocean landings (pounds) of river herring for Maryland, 1978-1988 (NMFS data).

L a n 4 1 n g s
Beach Bottom  Paired State- NMF S Landings
Dip Gill haul Pound otter midwater F¥loating reported  Total Tota  Percent
Year nets nets seine nets trawl trawl traps Weirs ocean ocean state ocean
1978 400 No 400 200,000 0.20
1979 100 data 100 143,400 0.07
1980 200 provided 200 185,000 0.11
1981 No ocean catch reported 0 82,100 0.00
1982 100 100 109,900 0.09
1983 300 300 158,300 0.19
1984 1,800 1,800 134,400 1.34
1985 100 100 183,900 0.05
1986 900 1,000 1,900 250,800 0.76
1987 2,200 2,200 755,300 0.29
1988 No ocean catch reported 0 496,100 0.00




(Table 38). Total landings of river herring in Delaware seem to have increased slightly over the
previous eleven years.

Maryland

Gear: All river herring landed during the study period were harvested by gill net (Table
39).

Season: Unknown.

Location: The percentage of total Maryland landings of river herring represented by
ocean-caught fish was never greater than one percent (Table 39, Figure 43). All ocean-caught
river herring were harvested from various seaside bays and area 621 (Figure 2). Landing sites
for catches are unknown.

Catch reporting: Catch reporting is mandatory and required by state law. Catch data are
collected in monthly reports from license holders. State catch reports were unavailable.

Catch analysis: Ocean catches of river herring in Maryland have increased slightly over
the last eleven years. However, catches on which this analysis is based are so small that analysis
of the data is not valid.

Virginia

Gear: Ocean gill net is the most consistent gear type for Virginia river herring catches,
although otter trawls constitute the bulk of river herring landings (Table 40). Occasional catches
have been taken in pound nets and beach haul seines.

Season: Unknown.

Location: Very little of the total Virginia river herring landings are caught at sea.
Ocean-caught river herring are taken from various seaside bays and areas 626 and 631 (Figure
22). No specific landing sites are known; apparently river herring catches are landed at a variety
of small ports.

Catch reporting: Catch reports are voluntary in Virginia, and are usually obtained from
buyers by state technicians on a monthly basis. No catch reports were received from the state.

Catch analysis: Ocean landings of river herring appear to have increased slightly over
the study period. This increase seems so coincide with a decrease in total catch (Figure 44).
Nevertheless, the ocean catch makes up a very small percentage of the total Virginia river her-

ring landings.
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Table 40,

Commercial ocean landings (pounds) of river herring for Virginia, 1978-1988 (NMFS data).

L a n d n g s

Beach Bottom Paired State- NMF S Landings

Dip Gill haul Pound otter midwater Floating reported Total Total Percent

Year nets nets seine nets trawl trawl traps Weirs ocean ocean state ocean
1978 11,200 No 11,200 2,128,100 0.53
1979 700 data 700 1,688,900 0.04
1980 No ocean catch reported provided 0 1,184,300 0.00
1981 200 200 518,700 0.04
1982 3,400 200 3,600 1,307,600 0.28
1983 No ocean catch reported 0 1,837,500 0.00
1584 600 62,200 62,800 1,257,300 4,99
1985 1,300 24,400 25,700 432,000 5.95
1986 600 400 69,300 70,300 758,000 9.27
1987 100 300 85,000 85,400 783,000 10.91
1988 200 200 714,700 0.03




1978 1882 1984 1086 19883 1890
Year

Figure 44. Ocean landings and total landings of river herring (pounds) by commercial
fishermen for Virginia, 1978-1988 (NMES data).

300000 o B4

1976 1978 1980 1982 1984 1926 1988
Year

1990

Figure 45. Ocean landings and total landings of river herring (pounds) by commercial
fishermen for North Carolina, 1978-1988 (NMES data).
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Table 41. Commercial ocean landings (pounds) of river herring for North Carclina, 1978-1988 (NMFS data).

L a n d4d i n g s

Beach Bottom  Paired State- NMFS Landings

Dip Gill haul Pound otter midwater Floating reported  Total Total Percent
Year nets nets seine nets trawl trawl traps Weirs ocean ocean state ocean
1978 No reports available
1979 No reports available 19,388
1980 1,360 1,360 1,360 6,218,523 0.02
1981 2,000 . 141,232 143,232 143,232 4,753,723 3.01
1982 7,679 7,679 7,679 9,437,703 0.08
1983 0 5,868,332 0.00
1984 9,497 9,497 9,497 6,516,109 0.15
1985 55 55 55 11,874,758 0.00
1986 20 40,250 40,270 40,270 6,814,323 0.59
1987 716 18,563 19,279 19,279 3,194,975 0.60

1988 19,517 19,517 18,517 4,191,211 0.47




North Carolina

Gear: The greatest ocean landings of river herring are taken in otter trawls, with some
fish being caught by gill nets (Table 41).

Season: Unknown.
Location: A very small percentage of the total landings in North Carolina is from the
ocean (Table 41, Figure 45). The specific locations of the areas where the catches are taken, as

well as the landing areas, are unknown.

Catch reporting: Catch reports are voluntary, and collected monthly through dealer sur-
veys conducted by the North Carolina Division of Marine Fisheries.

Catch analysis: Ocean landings of river herring in North Carolina appear to decrease
slightly; however, differences in catches over the period were extremely variable. During the
study period, catches ranged from O to 143,232 pounds. We have no information about whether
the fishery is directed or incidental.

South Carolina

No river herring were caught in the ocean and landed in South Carolina during the study
period, except for a landing of 146 pounds caught by gill net in 1983. Total landings since 1978
have ranged from O pounds for 1986 through 1988 to 633,797 pounds in 1985, and have
declined in recent years (Table 42).

Georgia
" No catches of river herring were recorded in Georgia during the study period (Table 43).

Florida
No ocean catches of river herring were recorded in Florida during the study period.

Total catches never exceeded 300 pounds (Table 44), and river herring landings in Florida were
only recorded for three of the eleven years: 1985, 1986, and 1987.

River Herring By-catch in the Offshore Atlantic Mackerel Fishery

The by-catch of river herring by the offshore Atlantic mackerel fishery has been of
concern to ASMFC for some time. The fishery is actually composed of a joint-venture fishery
and a directed fishery by foreign vessels. The by-catch of river herring by this fishery is
variable, but does seem to be increasing (Table 45). By-catch limitations are currently set at
220,000 pounds, which would seem to be adequate provided it can be effectively enforced.

87



88

Table 42.

Commercial ocean landings (pounds) of river herring for South Carolina, 19781988 (NMFS data).

L a n d i n g 8
Beach Bottom  Paired State- NMEFS Landings

Dip Gill haul Pound otter midwater Floating reported Total Total Percent
Year nets nets seine nets trawl trawl traps Weirs ocean ocean state ocean
1978 No reports avallable No
1976 No reports available data
1580 provided G 660,866 0.00
1981 0 433,614 0.00
1982 0 308,948 0.00
1983 146 146 646,253 0.02
1984 0 633,797 0.00
1985 0 25,085 0.00
1986 0 0 -
1987 0 0 -
1988 0 0 -
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Table 44. Commercial ocean landings ({pounds) of river herring for Florida, 1978-1988 (NMFS data).

L a n d i n g s

Beach Bottom Paired State- NMFS Landings

Dip Gill haul Pound otter midwater Floating reported Total Total Percent

Year nets nets seine nets trawl trawl traps Weirs ocean ocean state ocean
1878 0 0 0 -
1979 0 0 0 -
1980 0 0 0 -
1981 0 0 0 -
1982 0 0 0 -
1983 0 0 0 -
1984 0 0 0 -

19885 0 0 284 0.00

1986 0 0 67 0.00

1987 0 0 206 0.00

1988 No catch reported




No domestic landings occur in the directed foreign fishery, therefore these data are not
included in the landings records. In the joint-venture fishery, American vessels transfer the cod-
ends to foreign vessels, by-catch and all. The size of the by-catch is then recorded aboard the
foreign vessel by the observer present. By-catch data are not recorded as landings in the U.S.A.,
so figures presented in this report as river herring landings do not include this by-catch.
Landings by American vessels into U.S.A. ports occur if the vessel has a large catch of restricted
species (thus retaining the catch rather than transferring the bag), or if the vessel makes a series
of tows independent of the joint-venture operation. These landings would then be recorded as
normal landings and should show in NMFS landings data for each state. Therefore, the total
harvest of river herring from U.S.A. waters should actually include both the normal landings
data, as recorded by the states and NMFS, added to the by-catch of river herring kept by foreign
vessels participating in the joint-venture fishery.

Table 45. River herring by-catch (pounds) in the foreign and joint-venture
Adantic mackerelfishery along the eastern seaboard of the USA.

Year By-catch
1981 24,250
19882 -

1983 16,214
1984 42,833
1985 220,656
1986 37,700
1987 179,674
1988 152,998
1889 166,888

On-site Fishery Investigations

Efforts were made to visit ocean shad fisheries in New Jersey, Delaware, Maryland and
Virginia. A field trip throughout this region was conducted during the first two weeks of April,
after being unavoidably delayed by bad weather and schedule conflicts. As a result of the delay,
only one commercial fishery was successfully visited. However, during the field trip, visits were
made to the state agencies responsible for fishery statistics collection of each of the four states.
These visits were extremely informative, and aided us in collecting information we might other-
wise not have received.

The one commercial fishery visited was operated out of Indian River inlet in southern
Delaware. We were provided with the name of a fisherman who had cooperated with the
Delaware Division of Fish and Wildlife in the past. He proved to be the only shad fisherman
still operating, and closed down his fishery one day after the interview. The information
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identified to us by the states, but probably the by-catch effort in these fisheries is responsible for
increased shad landings. This hypothesis is supported by the fact that stock sizes of eastern sea-
board rivers have dwindled in recent years.

States from Florida to New Jersey all support a directed ocean shad fishery. Several
states provided some information about the number of fishermen participating in the ocean shad
fishery, but no catch-per-unit-effort information was provided. During the field trip, discussions
with state personnel of New Jersey, Delaware, Maryland and Virginia revealed that the number
of participants in the ocean fishery often provided a biased view of effort, as the greatest per-
centage of shad were landed by only a few fishermen (e.g., Maryland estimated that three of 11
license holders caught over 90 percent of the total ocean shad harvest). Nevertheless, the land-
ings of the directed ocean fishery are increasing. As gill nets seem to be the only gear used in
the directed fishery, the ocean landings of this portion of the fishery should be easy to monitor
and control.

Multiple gear types contributed to the annual shad landings for New Jersey and Virginia,
(where 28.9 percent of the ocean harvest since 1978 was landed), and several other states with a
directed fishery. The Delaware fisherman interviewed during the field trip stated that, to his
knowledge, all fishing for shad was by gill net. Therefore, ocean landings in New Jersey and
Virginia by other gear types probably represent an incidental by-catch. The five states from
New York to Maine, which only support a by-catch fishery, landed 15.3 percent of the total east
coast ocean shad harvest. Thus, it is apparent that the by-catch of shad represents a potentially
large portion of the annual east coast ocean shad harvest. Any regulation of the ocean shad
fishery should therefore address the directed and incidental fisheries which harvest ocean shad.

Peak harvest for shad in the ocean fishery is between January and July, with peak land-
ings recorded later in the season in the most northern states. This pattern of seasonal harvest
corresponds to the migratory patterns of shad as they begin to migrate inshore from overwinter-
ing areas to spawn, and then return to ocean waters to migrate north for the summer. The correla-
fion implies that the ocean shad fisheries of most states are intercept fisheries, exploiting the
shad during their pre- and post-spawning migrations. If this is true, then the more northerly
states support larger intercept fisheries than the southern states, and probably catch individuals
representing spawning populations from every state to the south. Therefore, Florida is probably
the one state which exploits only local populations.

The paucity of information about the ocean habits of river herring make the interpretation
of the data more speculative. However, as far as is known, no directed at-sea fisheries exist for
river herring; thus, all landings are incidental. The ocean harvest has increased slightly since
1978, and in 1987 made up 2.4 percent of the total river herring landings on the east coast. We
are unsure about the reasons for the increase, although it probably reflects an increase in effort
of the fisheries harvesting river herring as a by-catch. The potential impact of the river herring
by-catch in the Atlantic mackerel fishery needs to be addressed; in 1987, 135,380 pounds of
river herring were landed on the east coast, and 179,674 pounds were taken as a by-catch in the

93



¥6

"pueis] Spoyy

DU ‘S}IOSNYOESSEIA ‘QUIBIA :STUIPUR] UBSO0 [€10) [eNUUE 33 JO 1uoeoxsd o Inoqe osud
~TIOD $91E}S 95U} PUR “ISIATRY PRYS JOJ SOLISYST UBIJO0 UO A[SAIST[IXS ATaI S31RIS SAIYT, 'L
‘SI07RA UEO00 WOIJ PRYS 1S9ATRY 10U SS0P 18y} 91els ATuo Sy ST BIS100D) 9

*A2SI9[ MON PUE BPLIOT ‘BUIOIED
INOS “BTUISIIA :1SOAIRY PBYS UBRD0 9Y3 JO Jusd1dd 99 IFA0 3INQLIUOD §IEIS IN0 G

"£861 01 8LGT WOL JIOX MIN Pue ‘BUI[oIe)

210N ‘oureiy 1d90X9 9181S [BISEOD JNUR[IY AI9AD UI POSBAIOUL 1SAIRY PRYS UBIID b
L3861

1 [e101 9y 30 Juesrad ¢ Sunussardar ng 8.6 Ul 1S3ATeY TeI0) oY) JO Jusdrad [T 1snf Jut

-strdmod ‘gz6] 9ours ueo1ed ((p I9A0 PASEAIDUT 9ARY PEYS UBDLISUIY JO SSUIPUE] UBID0 €

*(Gueonzad 1) IMONOAUUOY)
pue ‘Quaoiad g1) vuroIe)) WHON ‘(Jusdiad 11) vurjoIRD) YINog ‘(juaored g1) JIOX MON Aq
pasmorro] ‘sSurpuel peys renuue je10] Jo 1uadrad 97 A[resu InqIuuUOoDd SOLISYSIY S, BIUISIIA ‘T

-spunod uorr y[ey & pue sany Ararewrxordde 18 Apeals pauTeiIal
o'y SSUIpUe] ‘GRET SOUIS '$86T Ul spunod UOI[[IUY INOJ 1340 OF 8461 Ut spunod uornu
0] I2A0 TIOI] PASEBAIOUL PIBOQESS OIUERY oyl SUOTe peys ueoLISwWy JO SSUIpue| [eI0], T

pEyS UBdLIWY

SNOLLVANAIANODTY ANV SNOISO'TONOD

*BIEp TEOIS0[0Iq JO UOUOS[[0D
areln[Ior] 01 say1s Surpue] pue s1edng onroads Sur{ynuspr 9q pinom SUONESNSIAUT 971S-UO AN
01 (nydyoy 10adse [puonippe uy “elep 2s9y) apraoid 10U p[nods din prey eyl Jo own oyl 18 1ng
‘3]qR[IEAR SEM UOLBULIOJUI YONS JBY) POIEIIPUL SAT0UaFe 211s [RIoAds ‘AJJenIu] "pourelqo 9q Isnw
K1sysiy oy ur Sunedronyed uomIeysH JO SOUIBU PUR SUOHEBOO] “ISAIMOY ‘PI1ONPUOD IR SMIIA
-Iojut TRUOTHPPE 21030y ‘Sunsind yuom st uoneSnsoaur AIoys1y 911S-U0 Jo 10adse ayT,

"pa1sa1 oq ueo sisayiodAy sy; ax03eq ‘Surirey oAl Jo sursyed uoneISmu urado oy)
pue ‘A1oGSI] SULLISY J9ALI UBSD0 91 JO AI[BUOSEIS S INOGE POPISU ST HOTRILIONUT SI0[ "AISYSTy
1daozour ue £q ST SULLISY ISALI JO 1SQATRY 2I0YSHO ey 15085 ns op symser SurdSe) ‘SSO[oUIISAIN
*SULLISY JOALI O] POLIIUSPI 199G 9ARY Spunoid SULISIUIMIA0 ON "32188p 19559 8 01 A[qeqoid
YSnoyIe ‘peys uednIswy o) Jeynars ureped uoneiSa B MOTIO] SULLISY ISALI ey 15983ns pajonp
-u09 sorpnis SurfSer My oy “IRI[OUN SuTRIRI SULLIAY JOALI JO UOTIRISIN UBSOO 1],

*AI9USTY [219¥08W ONUBRY 2ruas-tutof



10.

11.

Gill net is the primary gear type used in the ocean shad fishery. Exceptions are floating
trap (Rhode Island), bottom otter trawl (Connecticut), and pound net (New York).

Landings in all states except Florida represent intercept fisheries. Florida is the only
state that exploits only local populations.

Ocean harvest of shad by states north of New Jersey is primary the result of by-catch;
from New Jersey south, ocean-harvested shad are landed primarily by directed fisheries.

NMFS should attempt to separate landings of fish harvested from inland waters from
those harvested from Territorial Seas to facilitate the management of shared anadromous
species.

River Herring

1.

Total coast-wide landings of river herring rose from about six million pounds in 1978 to
over nine million pounds during 1982-1985, then declined to slightly less than six
million pounds by 1987.

The fisheries of North Carolina and Maine combined represent about 75 percent of all
river herring landed annually along the Atlantic coast.

During the period 1979-1987, ocean harvest of river herring was a minor component of
total harvest, averaging less than two percent.

The major portion of river herring ocean harvest is by Massachusetts (44 percent),
followed by Virginia (18 percent), New York (14 percent), and North Carolina (11
percent).

Georgia has no river herring fishery, and two additional states do not harvest river
herring from ocean waters: Delaware and Florida.

Ocean harvest of river herring is a result of by-catch in other fisheries of various gear
types: dip net, gill net, pound net, hoop and fyke net, beach haul seine, menhaden purse
seine, bottom otter trawl, and handline.

Little is known about the ocean migration patterns and overwintering areas of river
herring, but limited data suggest that the ocean fisheries for river herring are probably

intercept in nature.

The offshore foreign and joint venture fisheries for mackerel harvest river herring as by-
catch. Although harvest quotas for river herring are currently set at 220,000 pounds, the
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Delaware
Roy Miller
Delaware Division of Fish and Wildlife
Post Office Box 1401
Dover, DE 19903

Maryland
Dale Weinrich
Maryland Division of Natural Resources
Matapeake Workcenter
Fisheries Division
Post Office Box 387
Route 8
Stevensville, MD 21666

Virginia
Lyle Varnell
Fisheries Management Division
Virginia Marine Resources Commission
2600 Washington Avenue
Newport News, VA 23607

North Carolina
Katy West
North Carolina Division of Marine Fisheries
Post Office Box 769
Morehead City, NC 28557

South Carolina
Glenn Ulrich
South Carolina Wildlife and Marine Research Department
Post Office Box 12559
Charleston, SC 29412

Georgia
Ron Michaels
Georgia Division of Natural Resources
Game and Fish Division
Post Office Box 2089
Waycross, GA 31501

Florida
Roy Williams
Florida Marine Fisheries Commission
2540 Executive Center Circle West, Suite 108
Tallahassee, FL. 32301
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