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Virginia Game Fish Tagging Program 2006

Introduction

The Virginia Game Fish Tagging Program (VGFTP), initiated in 1995, coordinates tagging and a
tag-recapture fish database generated through contributed efforts of a dedicated corps of trained
marine anglers. Through 2006, the program’s database includes over 103,000 tagged fish records
of tag-released fish and approximately over 10,300 recapture records (Table 4)..

Primary funding support for the tagging program is from the Virginia Marine Resources
Commission (VMRC) using the state’s Saltwater Recreational Fishing License Funds. Annual
funding proposals are submitted to VMRC’s Recreational Fishing Advisory Board for peer-
review, public comment, and recommendations for funding. The RFAB recommendation is then
voted upon by VMRC Commissioners.

The project is operated cooperatively by Claude Bain, Director of the Virginia Saltwater Fishing
Tournament (under VMRC), and Jon Lucy, Recreation Specialist, VIMS Marine Advisory
Program. Significant matching funds are provided by the Virginia Institute of Marine Science of
the College of William and Mary. There is also additional administrative support provided by the
Virginia Sea Grant Program, a federal funding source (National Oceanic and Atmospheric
Administration-NOAA) of major significance to VIMS as part of the broader Virginia Sea Grant
Marine Advisory Program.

Only select fish (currently 10 species) are targeted, species important to the state’s marine
recreational fisheries but for which there is little or no hard data available on their seasonal
movements in and out of Virginia waters, nor their preferred habitat areas while using bay,
coastal or offshore waters. The program also can update and expand upon earlier tagging studies
conducted in Virginia waters, i.e., the case for summer flounder. For species tagged under
ongoing tagging projects, care is taken not to duplicate such work (and dilute tagging effort away
from other species), i.e., striped bass are not tagged.

Target species for 2002-2006 were black drum, black sea bass, cobia, flounder, gray triggerfish,
red drum, sheepshead, spadefish, speckled trout (spotted seatrout), and tautog. A list of the
species and their scientific names follows this section.

Summer flounder replaced weakfish in 2000. This change proved valuable since unexpected
habitat preferences and site fidelity patterns have been documented for 1-2 year old flounder
inside Chesapeake Bay and for certain ocean inlets on the Eastern Shore.

In recent years the program has maintained its team of trained angler taggers at approximately
150-180 individuals. During 2004-2006 taggers’ numbers approached 200, about the maximum
level desired. This level of participation keeps the program manageable while producing useful
data for the species targeted.



Target Species 2002-2006

Black Drum (Pogonias cromis)
Black Sea Bass (Centropristis striata)
Cobia (Rachycentron canadum)

Flounder (fluke) (Paralichthys dentatus)
Gray Triggerfish (Balistes capriscus)

Red Drum (Sciaenops ocellatus)
Sheepshead (Archosargus probatocephalus)
Spadefish (Chaetodipterus faber)
Speckled Trout (Cynoscion nebulosus)

Tautog (Tautoga onitis)

Accomplishments and Database Use in 2006

The tagging program works towards accomplishing several broad objectives:

e Involving the angling community directly in collecting movement and area use data on
species supporting major marine recreational fisheries in Virginia and the mid-Atlantic
region.

e Working with trained anglers to collect tag-recapture data on key recreationally targeted
fish in Virginia waters which will fill gaps in information needed by researchers, fishery
managers, and in fishery management plans.

o Data needs are primarily for defining local movement and habitat associations for
species within a year, and over multiple years.

o For improved management of fisheries, it is also important to have data on
species’ seasonal migration patterns, including fish migration corridors (physical
locations, temporal parameters, types of habitat used, and consistency year to
year.

o0 Chesapeake Bay and Virginia barrier island waters provide major seasonal
feeding areas, and sometimes even spawning areas, for certain important
recreationally targeted species. Collecting data to better understand and manage
healthy fish populations in Virginia also ultimately contributes to improved and
sustainable recreational fisheries in both nearby states and over broader regions.

e The tagging program also works in concert with the saltwater angling community to
collect and analyze tag-recapture data, data which provide convincing evidence that
thoughtful, common sense catch and release fishing practices work.

o0 Sharing recapture results with the angling community, results derived from fish



tagged by a broad cross-section of anglers, helps expand angler understanding of
the payback which can result from complying with fishery regulations. The
program, focusing often on undersized fish, documents that by carefully releasing
non-legal fish (or being more conservation-minded and releasing some legal fish
not needed for consumption) anglers can help restore fisheries for better angling
in the future. Tag-recapture data also helps support research showing that many
marine fish, when caught on appropriate tackle and handled carefully, have
relatively high survival rates when released shortly after capture.

Major Activities and Benefits-2006

1) Four tagging training workshops, completed during winter, added approximately 35 new
anglers to the program; the workshops also updated existing taggers on recapture results and
promoted discussions, i.e., data submission problems, tagging data recording mistakes, and ways
to reduce such problems.

2) Program coordinators gave presentations on aspects of the tagging program to a mix of
scientific and recreational fisheries industry audiences. Such presentations are important for
obtaining peer acceptance of the program’s methods and data management practices.
Interpretation of program results can also be improved, more finely tuned, or even occasionally
found to be somewhat “off track. A presentation was on flounder tagging results was made at:
the “Flatfish Conference” in Connecticut during December 2006.

3) Educational programs on tagging, including its role in fisheries conservation, were provided to
fishing clubs; hands-on demonstrations were conducted at several “Kid’s Fishing Clinics.”

4) A researcher oriented technical paper was accepted and published (in the January 2007 issue
of the American Fisheries Society’s magazine); the paper review how some of the Game Fish
Tagging Program results for tautog indicated possibly better means to evaluate rebuilding of the
fishery extending from New England to Virginia. The paper was entitled “Evaluating Localized
vs Large-scale Management: A Study of Tautog (Tautoga onitis) in Virginia.”

5) We continued carrying out tag retention studies on speckled trout. Tagging approximately 200
speckled trout in three distinctive areas resulted in 130 double-tagged fish. Because South
Carolina research indicates that T-bar tags may be loss at significant rates from red drum 10-12
months post tagging, this species was added to the field study. Approximately30 sub-adult red
drum were double-tagged in 2006. More effort will be put on both species during 2007. See the
Red Drum section of this report, and the 2005 Annual Tagging report on VIMS web site for
more details on the double-tag field studies. To date all recaptures of double-tagged fish have
shown both tags staying in each fish.



Top Tagger and Recapture Awards

Tagging effort produced just over 16, 300 tagged fish records during 2005, the most ever in the
history of the program. Tagging effort was considerably greater in 2006 compared to previous
years (Fig. 5), with most improvements occurring among experienced taggers increasing their
tagging to higher levels. Looking at Figure 5, it is clear big jumps occurred in the number of
taggers tagging at levels of 100-200 fish, and 300-900 fish per year. Recapture records also
increased in 2006. With a year end total of about 1,890 recaptures (Table 4.), 2006 about doubled
the results from 2005.

Trained taggers are honored each year with handsome plaques, one award going to the tagger
having the most recaptures reported during the year. Awards are also presented to anglers
producing the most tagged fish in each target species category (Table 1). Ed Shepherd of
Yorktown, received the Most Recaptured Fish Award for 2005 and 2006. Mr. Shepherd also was
almost totally responsible for the outstanding tagging effort on flounder at the Gloucester Point
Fishing Pier, critical to having conventional tagging results at one of the Flounder Acoustic
Tracking Study site. IN 2006 Mr. Shepherd received the top tagging award for flounder and
speckled trout, the latter species tagged primarily at the Yorktown Power Plant jetties. A more
comprehensive look at individual tagging effort is presented in Table 2 (A and B). Anglers
tagging 25 or more fish during the year receive a Conservation Certificate noting their
accomplishments

Examining angler tagging effort (numbers of fish tagged in descending order, Table 2B)
illustrates that approximately 30 trained taggers accounted for the majority of tagged fish during
2006. Scott Vinson also again contributed greatly to flounder tag-recapture data. Again during
2006 Vinson was largely responsible for significant single and multiple flounder recapture
records at the Hampton Roads Bridge Tunnel. Anglers winning top species tagging awards for
the year often tagged 200-500 total fish

Top numbers of recaptures reported during the year also win anglers special recognition (Table
3, A and B). Anglers having five or more recaptures of their tagged fish reported during the year
are listed alphabetically (3A).

Program Organization and Management

Program protocol and management are detailed in the 2004 Annual Report, available online at
http://www.vims.edu/adv/recreation/index.html. In addition, an example of the program’s “Basic
Tagging Instructions and Tips is shown in Appendix A. See Appendix B for an example of
another tagging training handout, “Tagging Stick Instructions—Stainless Steel Dart Tag.”

Tagging Equipment

Tagging equipment is shown in Figure 1. Tagging guns and Hallprint T-Bar tags are used for fish
generally 10-27 inches in length. The Hallprint stainless steel dart tag (with tagging applicator) is
used for large black and red drum, as well as large cobia.



2003-2004 Tagging and Recapture Results

A summary of the program’s tagging and recapture results by species is shown in Figures 2 and
3 and 4, as well as in Table 4. Due to continuing strong year classes and significant tagging effort
at certain fishing piers and bridge-tunnel complexes, flounder continues to dominate numbers of
tagged fish but in 2006 a tremendous tagging effort on red drum produced excellent recapture
data (see the Red Drum section later). Black sea bass, cobia, speckled trout and tautog also
received increased tagging effort during the year. Considerable variation occurs year to year in
both tagged and recaptured fish by species. Tagging output is always dependent upon the
numbers of taggers in the program, the weather during a given year (does it allow consistent
fishing for certain species, especially at offshore sites), and variations in the abundance of target
species.

Figure 4 best illustrates why tagging programs must concentrate tagging effort on key species.
Graphing totals of tagged fish by species (1995-2005) versus the total numbers of recaptures
demonstrates the degree of tagging effort required to obtain useful recapture results. At best
researchers strive to obtain 5-10% recapture reporting rates in tagging studies. While a few
species such as speckled trout fall below this level, most target species reach or exceed it.

Table 4 shows tag and recapture results by species for 2004-2006 and for the duration of the
program (1995-2006). Overall, the cumulative recapture rate for all target species increased
slightly to 10 %.

Variations in cumulative recapture rates by species are expected, as seen in Table 4 (2003-2006)
and Fig. 4 (1998-2006). Typically species having affinity for structure (natural or man-made) can
show higher recapture rates. They are more consistently available to anglers and thereby receive
more angling pressure. Therefore black sea bass, flounder, and tautog account for the most
recaptures during 2004-2006, the latter two species experiencing a 15-16% cumulative recapture
rate.

Brief Highlights by Species

See Appendix B tables by species; organized within species by Tagging Location, then in order
of date tagged; when the report is put online at VIMS website, opportunities will be explored to
broaden some content, possibly adding new figures and more information.

Black Drum

Black drum recaptures increased dramatically to 27 in 2006, largely because more tagging was
done on juvenile fish 10-12 inches TL in the Elizabeth River Power Plant Canal (the “Hot Ditch”
area). Six multiple recaptures occurred of these young fish from February to late March 2006.
One 27 inch black drum tagged in July 2005 at the Chesapeake Bay Bridge Tunnel was
recaptured nearly a year later (May 2006) at Great Machipungo Inlet on the seaside of the barrier
islands. A juvenile drum (9 inches) tagged in the Lynnhaven Inlet “narrows” in October 2005
was recaptured in Bogue Sound, NC in July 2006.



Black Sea Bass

With numbers of tagged fish up, 2006 recaptures doubled those in 2005..

Site fidelity was also observed at offshore wrecks and at the Chesapeake Bay Bridge Tunnel.
Eight double recaptures of sea bass occurred at the Bay Bridge Tunnel, being at large typically
only a few days up to a week or more. However a few such fish were recaptured twice over
periods up to 2-5 weeks. As in 2005, the level of se bass tagging remained low at the 4A Buoy
Drydock southeast of Rudee Inlet. The heaviest tagging of black sea bass was at the Chesapeake
Bay Bridge Tunnel with most recaptures occurring at the initial tagging site within 10-40 days of
release.

There were only a few recaptures of black sea bass tagged in 2005 and unlike 2005, no multi-
year recaptures occurred. This year’s increased tagging effort may result in more longer-term
recaptures in future years.

Cobia

Cobia tagging and cobia recaptures were on the increase in 2006. One of the highest years for
recaptures of adult fish, 2006 resulted in recaptures of bay-tagged fish having been at large for
periods of one, two, four, and five years since initially tagged in the bay. Figure 6 shows the
broad mix of adult fish recaptures. Of particular interest were two new recaptures of bay-tagged
cobia recaptured off Florida’s east coast, bringing the total of such events to five. Details of the
tag-recaptures appear in Appendix B organized in order of “Tagging Location” then “Tag Date”
under each location.

Flounder

Tagging effort on summer flounder during 2006 slightly exceeded that in 2005 with the two
years responsible for about 6,100-6,200 tagged fish (Fig. 2 and Table 4). In 2004 approximately
7,300 flounder were tagged, the highest year since 2000 when flounder became a target species.

However tagged flounder recaptures during 2006, at nearly 800 fish, were the highest for any
year, including the higher tagging effort year of 2004 (653 recaptures) and 2005 (623
recaptures). See Figure 3 and Table 4 for recaptures by year.

The strong level of tagging during 2004-2006 again produced valuable returns. In chart figures
showing site fidelity and flounder movement (Figs. 7, 10, and 11), 2005 recapture data are
highlighted “red” in the data boxes and in “green” for 2006. Within-year site fidelity patterns
(Fig. 7) occurred once again at many structure sites (fishing piers and bridge-tunnel complexes).
As in 2005 (Glouc. Pt. F P-262 recaptures resulted and from the HRBT-139 recaptures resulted),
the Gloucester Point Fishing Pier (197 recaptures) and Hampton Roads Bridge Tunnel (HRBT)
(139 recaptures) showed much short term (1-2 weeks) site fidelity of flounder tagged at the sites.



But again as in 2005, both sites showed good patterns of and longer-term (10 or more weeks) site
fidelity of fish tagged at each site. Primarily 10-16 inch TL flounder were tagged.

Examples of single and multiple flounder recaptures at the Gloucester Point Pier are shown in
Figures 8 and 9. The majority of single recaptures occurred over periods with fish at large for
several days up to four weeks. Unlike 2005, when two “double recaptured” fish were at large a
combination of just over 100 days (Fig. 8B), in 2006 the longest times for flounder being
recaptured again at the pier following initial tagging of the same fish at the site were only 21-32
days.

A stronger pattern of site fidelity to the original tagging site was observed at the Hampton Roads
Bridge Tunnel (Fig. 9, A and B). For single recapture periods, times at large were spread out
over a slightly longer timeframe, ranging from a week up to over three months (Fig. 9A). Also
numbers of single recapture founder “days to recapture again at the pier” were more evenly
distributed. With periods to recapture being in 10-20 day increments, each time frame, i.e., from
1-10 days up to 71-100 days, accounted for 9-30 fish. Compared to the fishing pier, there were
also greater numbers of multiple recaptures at the tunnel (Fig. 9B). Seven such fish were
documented with most at large for 50-120 days.

Longer term (year to year) site fidelity patterns were again documented at favorite flounder
fishing/tagging sites (Fig. 10). The most significant trends were observed in recaptures at the
Hampton Roads Bridge Tunnel (22 returns) and the Chesapeake Bay Bridge Tunnel (10 returns).
The site fidelity patterns observed in 2006 were all for flounder tagged during 2005 at the
respective sites. The Gloucester Point Fishing Pier had 4 2005 flounder tagged at the pier
recaptured again at the structure in 2006.

Naturally there were also many instances of flounder movement away from the principal sites
indicated on Figs. 7 and 10. Checking Appendix B, one sees that the tag-recapture records are
organized by target species, and within species, by Tagging Location. With each major Tagging
Location tag-recapture data are then in descending order by tagging date. Examining the founder
records allows one to quickly see movements of flounder, for example from the Gloucester Point
Pier out to the bay proper, from the HRBT to the Chesapeake Bay Bridge Tunnel, etc.

It is worth noting that the findings of the tagging program using conventional tagging methods
regarding likely site fidelity of flounder at various structure sites for weeks to even months
warranted a more thorough examination. As a result VIMS was fortunate to have a proposal
funded by VMRC’s Saltwater Recreational Fishing License Fund to set up submerged
hydrophones at three study sites. Using telemetry transmitters surgically implanted in the
abdominal cavity of both undersize and legal-size flounder, the study permitted hourly and daily
monitoring of the presence or absence of each tagged flounder. The Gloucester Point Fishing
Pier was a principal study site for the “acoustic tracking flounder study,” along with the Back
River Artificial Reef (south of Poquoson Flats) and a “non-structured site” (York Spit area). In
Appendix A, find a sample of the Flounder Acoustic Tracking Project poster placed at fishing
piers and boat ramps to alert anglers to release if possible the any flounder caught with an
acoustic tag (such flounder were specially tagged externally with a yellow T-bar tag). About a
half dozen of such fish were recaptured during summer-fall 2006, with most released alive so



their movements could continue to be monitored by submerged hydrophones buoyed at each
study site.

The large amount of telemetry data is now undergoing analysis. The data analysis is showing
that “site fidelity” measured by conventional tagging is nothing like the actual situation at the
fishing pier. Flounder with acoustic tags are now documented to readily move away from the
pier, and the other study sites, but sometimes moving back numerous times during the summer
and fall. Such behavior with conventional tagged fish could produce the patterns observed in the
Game Fish Tagging Program data as there is no way with the program’s tagged fish to know
where they are between recapture times. With the acoustic data, sometimes flounder also never
returned to the original site of tagging, but did spend at least some time at the other study sites
which were more than 10 miles away. As the acoustic data is further refined, comparisons can be
made with the significant amount of Game Fish Program tag-recapture data generated at the
fishing pier in summer-fall 2006 (nearly 200 records with 10 or more multiple recaptures)

Coastal movement patterns of flounder were again similar to those documented since 2000-2001
(Fig. 11). Examples occurred where flounder tagged in Virginia waters in 2003, 2004, and 2005
were recaptured at locations ranging from Long Island, New York and New Jersey beaches/inlets
south to offshore areas adjacent to Chincoteague, Virginia Beach, North Carolina Outer Banks,
and in North Carolina inlets and sounds. A Chincoteague area tagged flounder extended the
northern limits of such recaptures when a tagged flounder was recaptured by a commercial
fishing boat off Point Judith, RI.

Gray Triggerfish

Tagging levels remained low for gray triggerfish in 2006 but recaptures increased to 32 over the
extremely low levels in 2005 when there were only 4 recaptures reported. Most tagging and
resulting recaptures occurred at the Chesapeake Bay Bridge Tunnel with most recapture periods
ranging from 7-36 days. There were six multiple recapture events, including one triple recapture,
the fish being at large 19, 30, and finally a total of 54 days. The longest recapture period was a
trigger tagged at the Chesapeake Bay Bridge Tunnel (Big D Wreck) in July 2006. The fish was
recaptured on October 10 (86 DAL), released with its tag, then recaptured again 5 days later still
at the same site. Appendix B provides details of the tag-recapture events.

Red Drum

Tagging effort for red drum in 2006 was 33-45 % greater than the two previous best years (see
Fig. 2: 2002 = 2730 and 2003 = 2251 tagged drum). Given that at the end of 2006 the program’s
total red drum tagging effort was about 14,000 fish (1995-2006), trained anglers in 2006 were
responsible for tagging almost one out of every four drum tagged over the program’s 13 year
existence. This goes to the heart of why the tagging program was important to initiate and what it
hoped to accomplish. Without such a program in place, in 2006 Virginia’s fisheries research and
management communities would have found themselves unable to capitalize on the learning
opportunity provided by the exceedingly abundant year classes of sub-adult and adult (> 36 inch
TL) drum). In 2006 the red drum fishery experienced one of its best years in nearly a decade
relative to numbers of 1-2 year old fish, and trophy-size fish.



Among important things documented in 2006 was the relative abundance of drum year classes
entering the bay. In Figure 12, the size distribution of red drum tagged during the year indicated
there were small numbers of fish less than a year old (around 7-12 inches TL). As is typical, the
strongest run of small reds or “puppy drum” were one year olds (about 13-18 inches TL)).
However, the fishery was also bolstered by small but consistent numbers of two year olds
(around 20-26 inches TL), and even a few three year old fish (27-30 inches TL). Older, larger
year classes were also tagged during the year (around 300 fish running 30-55 inches TL).
Therefore the tagging program documented that the portion of the coastal red drum stock using
Virginia-North Carolina waters is in relatively good condition, i.e., there is an abundance of
younger as well as older year classes in the fishery.

It was no surprise that the Virginia fishery experienced good numbers of bigger red drum (four
years old, about 31+ inches) as well as “trophy” size fish running from 40-50+ inches.
Indications that these fish were coming along were seen as early as 1999 in the tagging
program’s database. Tagging of one year old puppy drum exceeded one thousand fish in years
1999- 2000, increasing to over two thousand tagged fish in both 2002 and 2003 (Fig. 2). Also,
Release Citations (red drum =46 inches) from the Virginia Saltwater Fishing Tournament had
been won in record numbers by anglers fishing Virginia waters in 2003-2005.

Favorite habitat areas frequented by younger drum were well-represented in the year’s combined
tagging effort. For example, the location having the largest number of tagged red drum was the
York River Power Station jetties (about 1,600 fish tagged, all largely by Ed Shepherd. Tagging
effort is very efficient there as in the fall sub-adult red drum congregate in the warm-water
discharge canal where moderate temperatures extending into winter months result in significant
forage for the fish.

Next among top-ranking red drum tagging locations was Rudee Inlet, an ocean inlet at the
southern edge of Virginia Beach. Over 700 red drum were tagged inside Rudee’s protected
waters, the fish appearing to congregate there sometimes in mid-winter, but definitely starting in
early spring, possibly as they move north from North Carolina waters where sub-adult and bull
drum typically over-winter. A few small drum were even tagged inside Rudee the first week of
January 2006. Good numbers of fish were tagged there from early March to early June.
However, the bulk of Rudee tagging effort occurred from mid-August through early December.
Puppy drum were still being tagged in Rudee the last week of December 2006.

Double-tagging of puppy drum began in Rudee in 2005 and occurred as opportunities arose
during fall 2006. Through 2006 only about 30 red drum have been double tagged, but efforts are
increasing during 2007.J. Lucy (VIMS) began tagging drum 13-18 inches with the program’s
conventional T-bar tag (anchored in the shoulder muscle at the base of the dorsal fins) and also a
yellow internal anchor tag. The latter is inserted using a scalpel through a small incision in the
fish’s abdominal wall just behind and slightly below its pelvic fins behind the lower edge of the
gill plate (see the two tags anchored in small drum and speckled trout in the “VVA Tagged Fish
Alert” poster, Appendix A). According to research in South Carolina on tag retention in puppy
drum, retention of T-bar tags remained high for about 10-12 months post tagging with red drum



held in an aquaculture facility. However, from about 12-15 months after tagging, significant
losses began to be observed in T-bar tags. The problem did not occur with internal anchor tags.

Because of low recapture reporting rates in speckled trout, program coordinators are likewise
concerned about T-bar tag loss in speckled the species. Therefore tag retention field trials with
both sub-adult drum and speckled trout are warranted. Results of the double-tagging trials will
guide the tagging program on this issue.

Other key tagging locations included Lynnhaven Inlet waters (about 360 drum tagged), the
Elizabeth River Power Plant Canal and surrounding area inside Deep Creek (nearly 200 drum
were tagged in the area known locally as the “Hot Ditch.” In the Elizabeth River proper about
200 drum were tagged in the Western Branch, the Norfolk-Portsmouth waterfront area, and
generally around the Lamberts Point area). Approximately 100-150 drum were tagged at areas
such as the Gloucester Point Fishing Pier (York River across from Yorktown), the Hampton
Roads Bridge Tunnel, and the Little Creek Jetties. Smaller numbers of puppy drum were tagged
in Mobjack Bay (N. of the York River mouth), on Poquoson Flats, at the Monitor-Merrimac
Bridge Tunnel (James River-Hampton Roads), and in the Lafayette River (Norfolk side of
Hampton Roads).

Just over 300 large drum were tagged in favorite drum fishing areas associated with the
Chesapeake Bay Bridge Tunnel (Fisherman’s Island, Inner Middle Ground Shoal, etc.) and the
ocean inlets and sloughs along the southern portion of the Eastern Shore’s barrier islands. During
fall the larger drum moved out of the bay and down the beaches, resulting in good tagging
opportunities at the Little Island Fishing Pier at Sandbridge and in the surf around False Cape.

Tagging of sub-adult red drum in power plant warm-water discharge areas helped to provide data
on the length of time such areas hold sub-adult drum during mid-fall to December. In Figure 13,
recaptures of drum tagged in the Elizabeth River “Hot Ditch” area occurred for periods of 1-10
days and 11-20 days post-tagging. While the small recapture sample size at the Elizabeth River
power plant area provided less data than hoped for, greater numbers of drum tagged at the York
River Power Plant canal jetties produced 61 recaptures there. Compared to the Elizabeth River
site, the Yorktown Power Station demonstrated significantly longer retention times for drum.
Tagged drum remained at the site not only for 1-20 day periods, but also for periods of 21-40 and
41-60 days after first being tagged in the area where the heated river water returns to the main
body of the river.

While the power plant area retained tagged drum during winter months, small drum tagged
during fall, and occasionally early spring, also move from the areas from mid to late spring and
early summer (Fig. 14). Some drum tagged at the Yorktown Power Station in the York River
during fall 2005 were recaptured in late winter-spring at the mouth of the York River (Goodwin
Islands) and further down the bay in various Hampton Roads areas.

An unusual recapture involved a 15 inch drum tagged at the Yorktown Power Plant jetties in
December 2002. The fish was recaptured in June 2006 at Latimer Shoals near the Chesapeake
Bay Bridge Tunnel, having grown to about 38 inches over a period of 1,287 days/3.5 yrs.



In more typical habitats for 1-2 year old drum, i.e., Mobjack Bay, Poquoson Flats, Hampton
River, Little Creek, waters inside Lynnhaven Inlet, etc., fish tagged in late summer through fall
were often recaptured at lower bay areas. In Figure 15, a general picture is presented of drum
moving first into waters closer to the bay mouth from mid-bay areas (i.e. moving from Mobjack
Bay or Poquoson Flats to Lynnhaven Inlet and the Cape Henry area).

Fish tagged inside the lower bay also are recaptured during late summer through fall outside of
the bay along the North Carolina Outer Banks beaches, at Oregon Inlet, and in middle to
northern areas of the western shore of Pamlico Sound. Late summer-fall tagged puppy drum in
the lower bay, and inside Rudee Inlet, were often recaptured in surprisingly short post-tagging
times (3-30 days), moving as far south as behind Cape Hatteras, along the Avon-Buxton-Frisco
beaches, to Cape Point, and even further south into Core and Bogue Sounds.

From Virginia waters red drum are also often recaptured over times of 30-45 days after having
moved to areas such as the western Pamlico Sound, i.e., into the Pungo, Pamlico, and Neuse
Rivers. From Table 5, it can be seen that such recaptures indicate the tagged fish were traveling
minimum straight-line distances of 50-100+ miles in less than a week to around 50 days. The
tag-recapture records indicate the drum are using prevailing beach currents to cover such
distances at rates of about 3-12 miles per day, occasionally even approaching net movements of
15-20+ miles per day.

Movement of sub-adult red drum out of the bay and Rudee Inlet actually begins to occur by late
July-early August (Table 5). Movements do not occur all at once, however, rather the fish appear
to move out of the bay and along the beaches to the south in discrete periods of time. Table 5
indicates somewhat discreet timeframes for the movements observed.

Because of the large tagging effort in Rudee Inlet during late summer and fall 2006, the area
provides a more detailed look at apparent episodic movements of drum to North Carolina waters.
Examining Figure 16A, of drum tagged during September-October inside Rudee, some tagged
fish moved out of the inlet and were recaptured at points from Corolla to Oregon Inlet, NC only
2-14 days after being tagged. At the same time fish tagged in the same period continued being
recaptured inside the inlet over periods of 1-35 days post tagging.

In a similar pattern, other drum tagged from the September-October also left the inlet, but were
recaptured even further south 6-35 days post tagging. These fish were recaptured inside Pamlico
Sound and along the ocean beaches from Avon to Hatteras, NC, while drum tagged in the same
period were regularly recaptured inside the inlet. This apparent episodic movement pattern of
sub-adult drum was also observed in 2002 from tag-recapture data on similar size drum inside
Lynnhaven Inlet. Some of the tagged drum began moving out of the bay and to North Carolina
waters beginning in late August through the first week of September. But drum also tagged at the
same time continued to be recaptured inside the inlet over periods of 3-52 days (see Virginia
Game Tagging Program 2002 Annual Report on VIMS web site).

Equally as interesting, the episodic movement or the small drum from Rudee Inlet waters
primarily appeared to last only for the September-October period. As indicated in Figure 16B, of
25 recaptured drum tagged inside Rudee during the first half of November 2006, only one fish



moved south to the Corolla-Oregon Inlet area. All others continued being recaptured inside the
inlet for periods ranging from 5 to 53 days post tagging.

Finally, the increased tagging of large drum (> 36-40 inches) in Virginia waters is slowly
producing convincing results that after spending the warmer part of summer in lower
Chesapeake Bay areas, the fish then move back to such North Carolina waters during fall. There
has only been a very small number of large drum tagged in North Carolina which were later
recaptured in Virginia waters (Fig. 17). Data on such movements was increased by one more tag
return in May 2006. Rob Collins, a long-time Virginia tagger caught a large red drum (41 inch
TL/40 inch FL) on May 24, 2006, off Fisherman’s Island on the Eastern Shore side of the bay.
The drum was tagged off the fishing pier at Avon, NC, on November 10, 2005 (165 days prior),
and had a recorded length of 41.5 inches FL.

The limited number of tag-recaptures of large, North Carolina tagged drum seasonally moving to
Virginia waters are slowly being matched by comparable, but reversed-direction records of such
drum which were tagged in Virginia (Fig. 17). Four recaptures of VA-tagged drum from North
Carolina waters have documented the cyclic, seasonal migration of these large fish between the
states.

With just over 300 large drum tagged during 2006 in Virginia, more evidence of the timing and
duration of the southward migration of the large fish should gradually accumulate through the
efforts of anglers in both states. It was somewhat surprising given the greater than normal
tagging effort on large drum in Virginia waters that no recaptures of such fish were reported
from North Carolina during the fall.

There were two recaptures of VA-tagged, large drum in Virginia waters in 2006. A 36 inch TL
red tagged July 2005 on Inner Middle Ground Shoal was recaptured in early June 2006 at Smith
Island Inlet, having been at large almost one year (327 days). The angler (William Gooch)
making the catch wrote down the tag number and released the fish with its tag in place. The
second large drum record involved a 38 inch TL fish tagged in mid May 2006 in the Ship Shoal
Island surf at the southern end of the barrier islands. The fish was recaptured 42 days later
around 5-10 miles to the north in the Cobb Island surf. It was released alive but the tag was
removed.

It is difficult, especially when surf fishing, to have the means to record the tag number and leave
the tag in the released fish. The tagging program learns nothing if a tagged fish is caught and
released but not reported. However, given red drum are long-lived fish, whenever possible to
record the tag number and release the fish with its tag holds promise that more information may
again be gained about the fish from yet another recapture at a later date. Multiple recaptures of
tagged fish provide unusual and highly valuable data on the timing and range of use of diverse
areas fish utilize over their lives.

Sheepshead

The 2005 year for sheepshead looked “good” compared to 2006. At least 2005 resulted in a few
recaptures (only 3). Tagging effort was good in 2006 (153 fish ranging from 18-22 inches TL)



with the effort focused at the Chesapeake Bay Bridge Tunnel. However it has become clear that
the T-bar tag is not adequate for sheepshead. As a result, discussions are ongoing with Hallprint,
and a different tag, likely a large single-barb dart tag, will be tried on the species in 2007.
Spadefish

Tagging of spadefish increased somewhat in 2006 compared to 2005 but recaptures remained at
low levels (only 28). Tagging concentrated at the Chesapeake Light Tower offshore with
recaptures typically occurring 28-60 days of tagging, the tagged fish still being found at the
Tower. There were two longer period recaptures. A spadefish tagged in the Bay (at Wolf Trap
Light) in June 2005 was recaptured one year later to the day, again at the same location. This
species is not known to over-winter in the bay, therefore it must be assumed the fish moved
offshore and to the south during winter, then returned to the bay during summer 2006. A similar
recapture occurred for a spadefish tagged in September 2005 at the Tiger Wreck southeast of
Rudee Inlet. The fish was again recaptured at the same site almost a year later (August 2006).

Speckled Trout

Speckled trout recapture data continue to be significant in that many fish tagged in the lower bay,
as well as in Lynnhaven and Rudee Inlets, are now being documented to move significant
distances during fall to North Carolina waters (Fig. 18 and Table 6). Even more interesting is as
in 2004 and 2004, some fish are moving over 100-235 miles (approximate straight-line
distances) along the Outer Bank beaches and into the sounds in relatively short periods.

Approximate calculations of minimum net movement per day indicate that fish are capable of
covering such distances sometimes in less than a week’s time, while others make the trip in at
least 30-60 days, sometimes more (Table 6). This translates into minimum net movement from
Virginia bay and Rudee Inlet tagging sites of 1-8 miles per day.

Double tagging of speckled trout continued in 2006 with 130 fish tagged to test tag retention of
the T-bar tag. To date double-tagged fish have all shown retention of both the T-bar and internal
anchor tags. Given that double-tagging field trials began in fall 2004, it is hoped that during 2007
some long-term recaptures will be reported, a true test of whether the T-bar tag stays more than
weeks up to 4-5 months in the fish. There was one long-term (348 DAL) recapture in 2006 of a
trout double-tagged in December 2005 at the Elizabeth River Hot Ditch Canal. Both tags were
still in the fish when it was again recaptured in the same area in November 2006.

Tautog

Numbers of tagged tautog increased significantly from 2005 to 2006 (over 2,000 fish tagged).
Recaptures likewise increased. Most recaptures were fish both tagged in the bay and at offshore
wrecks and other structure sites.

Tautog continue to show strong site fidelity to initial tagging sites. They neither show patterns of
net movement offshore from the bay nor inshore to the bay from offshore sites. The data
continue to document no significant migration of Virginia tagged fish to waters north of
Delaware. In 13 years of tagging, there have been only three instances where tautog tagged in



Virginia waters (bay or offshore) have been recaptured to the north (one fish at Ocean City Inlet
and one fish near the mouth of Delaware Bay).

Numerous double-recapture records were again obtained during 2006, some showing the same
fish captured twice at its tagging site over approximately 300-600 days. The majority of
recaptures during 2005 were for fish 10-15 inches TL which were at large 200 to 350 plus days.

As noted in the Introduction section under accomplishments, the tagging results have played a
significant role in how researchers think about best ways to manage the stock as fish in Virginia
appear to have markedly different seasonal and latitudinal movement patters than does the
species in waters from New Jersey/New York and states further north.
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Figure 1. Tagging gun and T-Bar tags and
Stainless steel dart tag and applicator
(Note: coin for scale — 0.75 inches diameter)




Figure 2 - Number of Tagged Fish
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Figure 3 - Number of Recaptured Fish
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Figure 4. Cumulative Tagged Fish Recapture Rates (%)
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Figure 5a. Distribution of Tagging Effort 2004-2006
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Figure 6. Cobia Recaptures: Chesapeake Bay Site Fidelity and
Coastal Movement; Examples primarily 1999-2006;
Records Listed in Order of Recapture Year.
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Figure 7. Summer Flounder Site Fidelity Within Years (2001-2006)
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Figure 9a. Hampton Roads Bridge Tunnel 2006
Single Recaptures - Flounder
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Figure 10. Flounder Long-Term Fidelity (Yr. to Yr.) to Virginia Fishing Areas

000-2006)

; iy

36A Buoy off CafJe Charles
1 Return 01; T 9/00, R 7/01 (307d)

3 Returns 03; T 4-10/02, R 5-8/03 (286-479d)

Gloucester Pt Fishing Pier
4 Returns 06; T 6-10/05, R 5-6/06 (267-356d)
H

Hampton Roads Bridge Tunnel
1 Return 071; T 9/00, R 5/01 (243d)
6 Returns 02; T 8-11/01, R 4-8/02 (209-374d)
5 Returns 03; T 5-10/02, R 5-8/03 (271-399d)
2 Returns 04; T 10/03, R 5-6/04 (240-245d)

1 Return 05; T 8/02, R 6/05 (1036d, 2.8 yrs)
22 Returns 06; T 5-9/05, R 4-7/06 (245-408d)
Willoughby Spit Jetty - W Bay Marina
3 Returns 02; T 8/01, R 6-9/02 (300-391d)
3 Returns 03; T 8/01 & 9-10/02, R 4-11/03 (204-836d)
1Return 04; T 9/03, R 6/04 (273d)

4 Returns 05; T 9-10/04, R 5-6/05 (233-256d)

3 Returns 06; T 5-6/05, R 4-6/06 (311-391d)

The
Cell

Tat

5 Returns 01;T 8-10/00, R 4-6/01 (216-330d)
3 Returns 02;T 5-6/01, R 4-6/02 (326-375d)

Chincoteague - Wallops Is.

1 Return 04;T 8/03, R 6/04 (369d)
6 Returns 05; T 5-8/04, R 5-6/05 (303-368d)
2 Returns 06; T 6-7/05, R 5-7/06 (345-370d)

war
Chincoteague - Wallops Is to OCMD
1 Return 01;T 10/00, R 5/01 (231d)
2 Returns 02;T 5-6/01, R 8-11/02 (416-548d)
1 Return 03;T 7/02, R 7/03 (345d)
3 Returns 04;T 8-9/03, R 6-8/04 (260-353d)
8 Returns 05; T 5-7/04, R 5-8/05 (303-440d)
4 Returns 06; T 5-10/05, R 5-8/06 (255-355d)

Kiptopeake Pier - Concrete Ships

4 Returns 01; T 7-9/00, R 4-7/01(253-358d)
4 Returns 02; T 5-7/01, R 5-9/02 (301-465d)
1 Return 03; T 10/02, R 5/03 (211d)

1 Return 05; T 5/04, R 9/05 (482d)

Chesapeake Bay Bridge-Tunnel - Balt Chan Buoy Line
2 Returns 01; T 4-10/00, R 7/01 (267-470d)

3 Returns 02; T 4-9/01, R 4-10/02 (352-488d)

7 Returns 03; T 5-10/02, R 5-8/03 (275-451d)

4 Returns 04; T 6-7/03, R 7-8/04 (365-385d)

9 Returns 05; T 6-8/04, R 5-8/05 (293-396d)

10 Returns 06; T 3/05, R 9/06 (289-900d)

Budee |

2 Returns 01; T 6-7/00, R 5-8/01 (316-418d)

Rudee Inlet

2 Returns 04; T 8/03, R 5-8/04 (278-375d)
1 Return 05; T 6/04, R 10/05 (481d)

1 Return 06; T 6/04, R 7/06 (775 d, 2.1 yrs)

Lynnhaven Inlet




Figure 11. Coastal Movement of Flounder Tagged in Virginia 2002-2006
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Figure 12. Tagged Red Drum Size Distribution 2006 (n=4057)
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Figure 13. Sub-Adult Red Drum Retention in
Power Plant Areas Sept.-Dec. 2006
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Figure 14. Sub-Adult Red Drum Movement from VA Power Plant Areas (Recaptures 2004-2006).
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Figure 15. Typical Late Summer-Fall Movement of Sub-adult Red Drum from the Bay and
Rudee Inlet (2005-2006).
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Firgure16a. Red Drum Episodic Movement from Rudee
Inlet to NC (fish tagged in Rudee Sept-Oct 2006; 28
recaptures)

@ Recaps Corolla-Oregon Inlet NC O Recaps Avon-Hatteras-Pamlico Sd NC B Recaps Inside Rudee Inlet

40
35
30
25
20
15
10

(@)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Individual Fish




Figure 16b. Marked Decline of Red Drum Movement
from Rudee Inlet to NC Waters in November 2006 (fish
tagged Nov. 1-16 in Rudee; 25 recaptures)
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Figure 17. Adult Red Drum Movement NC to VA Waters; Movement VA Adult Drum, Spring - Fall
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Figure 18. Long Distance Speckled Trout Movement (VA to NC 200 4-20046