Estimate of the 2005 Harvest and 2006 Quota
for Spring Coastal Migrant Striped Bass in Chesapeake Bay
Prepared by
Alexei Sharov

Linda S. Barker
Lisa Warner

Maryland Department of Natural Resources
Tawes State Office Building B-2
Annapolis MD 21401

September 21, 2005

‘Page 1 of 25




Introduction

The Maryland Department of Natural Resources (DNR) re-opened its spring recreational .and
charter fisheries for coastal migrant striped bass in 1992 after a six-year closure. From 1996 to
2003 the baywide harvest quota was set at 30,000 fish. Since 2004, the spring quota has been
calculated based on the VPA estimate of absolute abundance of coastwide population of age
eight and older striped bass (Barker and Sharov, 2004). The spring quota for 2005 was estimated

at 31,434 fish based on the 2004 striped bass stock assessment results. The Technical

Committee approved a lower value of 26,754 after adjustment for exceeding the cap in the
previous year. However, the Striped Bass Management Board set the final quota for 2005 at the
level of the previous year (40,624 fish) as a part of the “status quo” management decision for the .
2005 coastwide fishing season.

This report presents an updated calculation of the 2005 harvest.quota, based on the updated F
from the VPA, calculation of the 2005 Maryland spring harvest of coastal migrant striped bass in
Chesapeake Bay and estimation of the conservation equivalence for the 7005 harvest excess.

I. Calculation of the 2005 Maryland Chesapeake Bay Sprlng Harvest of Coastal Migrant -
Striped Bass

The method used to estimate the spring frophy season harvest in Maryland was presented in
detail in Jonés (2003) Results of the 2005 calculations are summarized in Table 1. The specific
steps used in the calculation are as follows:

Estimation of Harvest.

. Maryland charter boat logbook reports provided the census values of da1ly charter boat
- harvest (Table 2).
. NOAA MRFSS survey prowded estimates of ha;rvest for private/rental boats for Waves 2

and 3 (Table 2).
Harvest apporﬁoneaT by time.
. The migrant harvest season overlaps parts of both Wave 2 and 3 of the MRFSS Survey.

Length distribution of the harvest is known to change over this. time period, so total
harvest was apportioned into length categories for 2-week intervals between April 16 and

June 15.

. All Wave 2 harvest occurred during the spring season.

. Maryland charter boat logbook reports were used to develop the Wave 3 d1str1but10n of
charter harvest by 2-week intervals between May 1 and June 15 (Table 1).

. The MRFSS estimate of Wave 3 private/rental harvest was distributed among the 2-week
intervals by the charter harvest distribution.

. ~ Total striped bass harvest per interval was calculated as charter boat harvest +

private/rental harvest (Table 1).
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Harvest apportioned by length.

. Data from the Maryland DNR charter boat creel survey were used to develop the length

frequency distribution of the harvest for each 2-week interval (Table 3).
. Each interval’s harvest was distributed by the appropnate length frequency distribution.
e Length-specific migration probabilities were applied to the length-distributed harvest for

each interval. (Tables 4a-d). These probabilities were derived from the estimate of the
‘number of striped bass tagged on the spawning grounds in Maryland that migrate to the
Atlantic coast before December of the first year at large (Dorazio et al., 1994).

. The result was the migrant harvest for each 2-week interval, dlstnbuted among mterva_l-
speo1ﬁc length g'roups :

- Total 2005 Maryland spring harvest of coastal migrant striped bass in Chesapeake Bay was
calculated as the sum over all length groups and 2-week intervals. '

Differences from the 2003-2.004 calculations.

The calculations for 2005 differ from the 2003-2004 calculations to estimate migrant harvest in

that: '

. There were insufficient length data from the. Maryland Volunteer Angler Survey to
develop length frequencies for all 2-week intervals, so only data from the Maryland DNR
charter boat creel survey were used to develop length frequency distributions.

. The Maryland charter boat logbook reports were used to develop the estimate of charter

harvest.

For the past three years, MRFSS web-based survey harvest estimates Wcrc used for both charter
boat and private/rental boat harvest. However, the MRFSS 2005 estimate of harvest was
abnormally high. Maryland DNR has no data to verify the accuracy of the private/rental boat
harvest. However, the Maryland charter boat logbook reports were a source of alternative values
to verify estimates of the charter harvest. Examination of the 6-year time series of charter
harvest revealed that Wave 2 & 3 harvests reported by Maryland charter boats were not
significantly different from MRFSS estimates-of charter boat harvest for 2000-2004 (2-tail
paired t-test, P |[T<=t| = 0.51). In contrast, the 2005 MRFSS estimate of charter harvest was
significantly higher than that reported by Maryland charter boats (oo = 0.05) (Figure 1). In
addition, the number of 2005 trips and anglers reported by Maryland charter boats were not
‘significantly different from previous years (o = 0.05) (Figure 2). The number of boats in the
charter fleet has been capped since the striped bass fishery reopened in 1990 and the season
length for the trophy season has been constant in recent years. Therefore it is reasonable that
effort, as measured by number of trips and anglers, has remained relatively constant.

The final estimate of Maryland coastal migrant harvest was 64,345 fish (Table 1). The
preliminary estimated coastal migrant harvest in Virginia in the spring of 2004 is estimated to be
between 150 and 1,319. Therefore, the overall estimate of the spring 2005 trophy striped bass
season harvest in Chesapeake Bay is less than or equal to 65,664 fish.
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IL. Updated Estimate of 2005 Quota

The most recent stock assessment for the striped bass population (August 2005) estimated the
striped bass population fishing mortality for the 2004 season to be substantially lower and the

population size to be substantially higher than was estimated in the 2004 stock assessment.

Since VPA terminal year .estimates are the least reliable and population estimates improve
retrospectively (because of the convergence property of VPA), we believe that the numbers from
the updated 2005 assessment should be used in quota estimation. Using updated VPA estimates
of ‘population size, the recalculated striped bass quota for the 2005 spring tr0phy fishery is
55,565fish (Table 5).
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II1. Estimate of the 2006 Chesapeake Bay Spring Coastal Migrant Stnped Bass Harvest
Quota

The 2005 spring coastal migrant striped bass fishery harvest quota in Chesapeake Bay was
estimated using the methodology approved by the ASMFC Technical Committee. As proposed
by the three Cliesapeake Bay management entities, the quota on the annual spring coastal
migrant striped bass- harvest is adjusted each year according to changes in the size of the
population. Specifically, the spring season quota changes in proportion to the number of age 8
and older striped bass in the population, as de'termined annually by the ADAPT VPA.

The estimate of striped bass abundance of a g1ven age for ages 8 and older (8+) in 2005 was |
caloulated from the equation:

Nzo'oe,i+1= Nagos,i * exp(-(F* PRagoq +M)) Egn. 1~
where:

Nagos i +1= number of striped bass of age i+/ in the population on January 1, 2006,

Nagps,; = number of stnped bass of age i in the population on January 1, 2005, taken from
the 2004 striped bass ADAPT VPA,

F =0.30 (target),
M=0.15,
PR = the age specific PR vector from tile most recent VPA run.
The ha.rvest quota (HC) for 2006 was estimated using the following equation:

 HCx006 = (Nago¢/ Nigeg™ 30,000) ' Eqn.2 -
where: - :

Nagog = projected number of striped bass age 8+ in the population in 2005,
Nigos = estimated number of striped age 8+ striped bass in the population in 1996 (the
first year that the population was declared to have recovered and a spring harvest quota
for Chesapeake Bay was established at 30,000 fish).

The populaﬁon of 8+ striped bass'in 2006 is estimated to be 5.237 million fish, 1.8 times greater

than the population size of 2.895 million fish in 1996. Consequently, the baywide harvest quota
for 2006 should be 30,000 * 1.809 = 54,266 fish (Tables 6 and 7).
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1Y. Estimation of Conservation Equivalencé for the 2005 Harvest Excess -

Amendment II to the Striped Bass Fisheries Management Plan established target ﬁshing
mortalities (F) of 0.3 on the coast and 0.27 for Chesapeake Bay. Fishing mortality in
Chesapeake Bay has been estimated using summer-fall tagging data since 1993. Estimated
values of F presented in Table 8 indicate that fishing mortality for the last four years has been
well below the target level. Consequently, the actual harvest was substantially below that which
could have been achieved under the target F, resultmg in savings between 230,878 and 974,121
fish over this time period.

This section of the report demonstrates conservation equivalency between the portion of the
allowable 2004 Maryland Chesapeake Bay summer-fall recreational harvest that was not caught
and the 2005 spring fishery overage. The 2005 Maryland striped bass migrant harvest was
64,345 fish. The 2005 spring migrant quota, based on the updated fishing mortality (F), was
55,565 fish. Therefore, Maryland's: 2005 spring striped bass harvest included an overage of
8,780 fish. We demonstrate here that the biomass of saved fish that will become spring migrants
the following year will be greater than the biomass of the excess 2005 spring harvest.

Calculation of 2005 overage biomass.

The calculations to estimate the migrant harvest provided a matrix of migrant harvest by 2-week
interval and length group. Summation of the interval vectors produced a vector of total landings
by length group. Landings were multiplied by the ratio of overage / total landings (0.136) to
produce the overage per length group. Fmally, the overage was distributed among length groups
(Table 9).

Overage landings-at-length were multiplied by weight-at-length to produce biomass-at-length. A’
length-weight regression was used to develop weight-at-length parameters using length, weight
and harvest data from the 2004 Maryland charter boat creel survey. Summation of biomass-at-
length produced the total biomass of the overage (69,999 kg).

Calculation of uncaught allowable 2004 harvest.
The ratio of calculated catch for target fishing mortality (F = 0.27) vs. catch for actual
Chesapeake Bay F (0.16) was used to calculate the proportion of 2004 allowable recreational

harvest that was not caught in Waves 4, 5 and 6. Catch was calculated as:

C =No*F/Z(1-¢% Eqn. 3
where: ' ' B

Z=F+M | . Eqn4
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The ratio of allowable to actual catch wés therefore:

- Crrager =N *0.27/0.42 (1 — &) =1.59 » Ean 5
Cractual =Ng * 0.16/0.31 (] _ 6—0.31.) . .

where:
Frarget = 0. 27
Facwar = 0.16 (F Values were taken from 2004 striped bass VPA results).
M=0.15. |
Calculatfon of uncaught allowable 2004 harvest biomass.
The calculations to estimate the 2004 catch-at-age provided vectors of recreational hafvest by
length group for each MRFSS Wave. Landings-at-length were multiplied by 0.59 to produce

vectors of uncaught allowable harvest per length group (Table 10a-c).

Uncaught allowable harvest-at-length was multiplied by weight-at-length to produce biomass-at-

Jength. Because the length-weight relationship has been shown to change throughout the year, a

regression was developed for each MRFSS Wave. Weight-at-length parameters for the standard
linear log-log length-weight regression were developed as part of the 2004 catch-at-age (Table
11). Summation of the biomass-at-length values produced the total biomass of the excess
allowable 2004 harvest for each wave (Table 10a-c).

Calculation of 2005 bz‘omass of uncaught allowable 2004 harvest.

Growth and populatlon loss were applied to the 2004 uncaught allowable fish to calculate
parameters for these fish in 2005.

The 2005 length of each 2004 length group was calculated by applying a growth regression
developed from coastwide growth data provided by Gary Sheppard of NOAA. The annual

increase in length was calculated as:

Log Lengthrs; = (0.9158 * log lengthy) + 123.65  Eqn.6
where: '

T =year,
Length is measured as total length in mm.

These calculations produced a vector of 2005 lengths for each 2004 length group (Table 10a-c).
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The number of fish1i in each 2005 length group was calculated by applying the population growth
relationship:

. Nrip = N 6(-Z) ‘ Eqn. 7
where: ’

Z=0.30-0.15=0.45 | | | Eqn. 8

The 2005 population per length group was therefore:

(-0.45)

Nzoos = Nagos €° Eqn. 9

Use of a conservative F value produced minimal 2005 population estimates.

The 2005 biomass per length group was calculated by multiplying the 2005 population-at-length
by weight-at-length to produce biomass-at-length. 2004 Wave- specific length- weight parameters
were used (Table 11).

The total biomass of all 2005 length groups greater than 28 inches (711mm) was greater than the
overage of the 2005 spring striped bass migrant harvest (Table 12). The projection was carried
forward for several years under the assumption that annual total mortality Z would be equivalent
to target fishing mortality (F = 0.3) plus natural mortality (M = 0.15). Results indicated that
even higher biomass can be achieved by the saved fish - their total cumulative biomass in five -
years (2009) would be 546,236 kg (Table 13). Thus the savings achieved by harvesting striped
bass below target fishing mortality in Chesapeake Bay has provided a significant addition to
reproductive potential as well as additional harvest along the coast. These savings provide more =
than adequate compensation for the excess 2005spring harvest.
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V. Proposal to Eliminate the Chesapeake Bay Spring Trophy Fishery Quota

The total number of fish harvested during the spring trophy season is subject to
significant variation due to factors such as spawning population size, fishing effort, and
residence time for spawners (as influenced by weather conditions). The spring 2005 weather
conditions (extended pertod of cool weather) are historically associated with long spawning
seasons in the Bay and increased vulnerability of coastal m1grants to recreational fishery in the
Bay.

The VPA-based estimates of striped bass spawning stock are at record high levels. These
estimates are supported by data from the Maryland DNR spring spawning survey. As discussed
in Section I, fishing effort of the charter boat fleet is maximized. The number of pnvate boat
anglers is likely to be close to the maximum level as well.

Based on the expected .trends in spawning stock abundance and fishing effort, we
anticipate the spring trophy harvest in the next few years at or below the 2005 level. Some
decline in the number of spawners is expected in the future, once the dominant 1993 and 1996
year-classes decline in numbers due to natural and fishing mortality. Fishing effort in the
Chesapeake Bay trophy fishery is not expected to increase. In addition, avérage and warm
weather conditions during the spring season will substantially reduce the residence time of spring
migrants and harvest compared to the 2005 season.

With ﬁshing effort being relatively stable, the spring trophy harvest seems to fluctuate
with  spawning population size, similar to the recently accepted method of harvest cap -
calculation. Consequently, the harvest is expected to be close to the estimated quota with some
variation. Given the modest harvest of spring migrants in Chesapeake Bay compared to
coastwide harvest of the migrant striped bass, any overages of spring cap in the Bay would cause

a very small increase in the total fishing mortality rate of the striped bass stock 28 inches and

larger. Attempts to regulate recreational fishery by the means of a hard cap have shown to be
impractical in many fisheries, resulting in a series of under and over harvesting, pnmanly due to
estimation of actual harvest ‘post factum

Continuous annual adjustments of fishing season, minimum size and bag limit do not seem to
improve management success. 'As an alternative to ad hoc management, we propose to eliminate
the Chesapeake Bay spring trophy season quota. Bay jurisdictions will continue to control the
spring migrant harvest by a combination of strict regulations - fixed season (one month duration
from mid April to mid May), one fish creel limit and 28" minimum size. The states of Maryland
and Virginia will continue to estimate and report total spring trophy harvest. Given the
continuation of the current management strategy for striped bass in Chesapeake Bay the annual
fishing mortality is expected to be below the target F, thus prov1d1ng substantial
overcompensation for the harvest of spring migrants.
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Table 4ec. Development of May 17-31, 2005 Maryland striped bass coastal migrant harvest,
: distributed among length groups, based on length data from Maryland DNR
charter boat creel survey, charter boat harvest from Maryland charter boat log
reports, and private/rental boat harvest from MRFSS angler intercept survey.

Probability of
‘M migration

2 0.01 371 - 48 324
1 0.01 186 36 150
1 0.01 186 52 134
1 0.01 C 186 72 114
5 0.03 929 470 459
3 0.02 557 . 348 209
9 0.06 1,671 1,220 451
11 0.07 2,043 1,664 379
5 0.03 929 - 814 114
3 0.02 557 513 44
7 0.04 1,300 1,234 66
2 0.01 371 360 12
5 0.03 929 910 18
0 0.00 0 0 0
i 0.01 186 184 1
0 0.00 0 0 0
0 0.00 0 0 0
0 0.00 ° 0 0 0
1. 0.01 186 186 0
0 0.00 0 0 0
0 0.00 0 0
156 1.00 28,971 20,860
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Table 4d.

Development of June 1-15, 2005 Maryland striped bass coastal migrant han'rest,

distributed among length groups, based on length data from Maryland DNR
charter boat creel survey, charter boat harvest from Maryland charter boat log
reports, and private/rental boat harvest from MRFSS angler intercept survey.

Probability of :
Mmigration Proportion
28 0.1283 8 0.07 . 2,452 315 2,137
29 0.193 4 0.03 1 1,226 237 989
30 0.2797 1 0.01 306 86 221
31 0.3868 0 0.00 0 0 0
32 0.5061 0 0.00 0 0 0
33 0.6247 0 0.00 0 0 0
34 0.73 2 0.02 613 447 165
35 0.8146 1 0.01 306 250 - 5T
36 0.8771 -1 0.01 306 269 38
37 0.9206 .0 0.00 0 0 0
38 0.9496 0 0.00 0 0 0
39 0.9683 0 0.00 0 0 0
40 0.9803 0 0.00 0 0 0
41 0.9878 0 0.00 0 0 0
42 0.9924 0 0.00 0 0 0
43 0.9953 0 0.00 0 0 0
44 0.9971 0 0.00 0 0 0
45 1 0 0.00 0 0 0
46 0 0.00 0 0 0
47 0 - 0.00 0 0 0
48 0 0.00 0 0 0
n 122 1.00 37387 i 1,603 35,784
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Table 6. Projected population size and harvest quota for the Chesapeake Bay spring coastal
migrant striped bass fishery in 2006.

Partial Estimated Projected
Age Recruitment|  1/1/2005 . 1/1/2006
in 2004 Abundance Abundance
’ (thousands) (thousands)
1 0.01 12177
2 0.07 - 18339 10,460
3 0.13 4061 15,434
4 0.18 10096 - 3,359
-5 0.32 6926 8,241
6 0.33 2520 5,415
7 0.47 2568 - 1,964
8 0.56 1663 1,921 -
9 1.00 1655 , 1,211
10 ° 0.84 568 - 1,055
11 0.80 527 379
12 0.71 451 © 357
13 0.71 498 313
8+ 5,362 5,237
Spring Quota 54,266
Table 7. Summary of the spring coastal migrant striped bass harvest in Chesapeake Bay

and spring harvest quota by year since 1991. (Note that the PRFC harvest is
included in data presented for Maryland and Virginia). :

: TC Approved Adjusted for
Year MD VA Total | Harvest Cap |Over Quotaj Overage
1991 336 | . 3,000 B
1992 1,013 3,000
1993 | 2,719 3,000
1994 | 3,672 5,000
1995 | 42,368 | 266 | 42,634 25,000
1996 | 11,480. | 133 11,613 30,000
1997 | 21,001 221§ 21,222 30,000
1998 | 9,898 123 10,021 30,000
1999 | 16,758 | 293 17,051 30,000
2000 | 26,669 79 | 26,748 30,000
2001 | 25,714 14 25,728 30,000
2002 | 14,814 25 14,839 30,000
2003 | 43,248 | 242 | 43,900 30,000 -13,900
2004 | 31,218 186 | 31,404 40,624 -4,680 26,724
2005 | 64,345 64,345 40,624 23,721 40,624*
2006 54,266 30,545

* no adjustment has been made by the Management Board.
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-Table 8. Observed fishing mortality and harvest of striped bass in'Chesapeake Bay,
' estimated harvest at target fishing mortality F=0.27 and achieved savings.

Observed Observed Harvest at Savings

Year _F Harvest | TargetF (0.27) | (# fish)
1993 - 0.19 521,993 714,497 192,504
1994 ' 0.2 - 587,191 767,160 179,969

1995 0.25 1,017,726 | 1,088,949 | 71,223
1996 0.33 1,071,505 901,361 -170,144
1997 0.25 1,559,862 1,669,025 109,163
1998 0.21 1,699,544 2,124,676 425,132
1999 031 1,498,877 1,329,900 . | -168,977
2000 : 0.28 1,716,129 1,662,546 -53,583
2001 0.23 1,516,948 1,747,826 230,878
2002 ' 0.22 1,280,177 1,534,853 254,676
2003 0.2 1,547,869 2,022,277 474,408

. 2004 0.16 1,616,707 2,590,828 974,121

Table 9. Development of overage biomass of Maryland 2005 coastal migrant striped

bass harvest, based on overage of 8,780 migrants.

: Weight at] Overage
LGrp | LGrp | "April | May May | June |Landings|Overage |Proportion| Length | Biomass

M) | (M) | 16-30 | 1-15 {1631 115 |By LGrp|ByLGrp| By LGrp | (ke/mm) | By LGmp

28 711 28 0 48 | 315 393 53 0.01 3.64 | 194
29 737 43 59 36 | 237 | 375 51 0.01 4.05. 207
30 762 | 248 | 170 | 52 | 86 556 76 0.01 4.50 341
31 787 428 | 470 | 72 0 970 132 0.02 4.98 659
32 813 | 1,568 | 1,998 | 470 | 0 4,036 | 551 0.06 5.50 3,028
33 | 838 | 2,489 | 3225 | 348 | © 6,062 827 0.09 6.05 5,002
34 864 | 4,685 | 3,547 |1,220] 447 | 9,899 | 1,351 0.15 6.63 8,959
35- | 889 | 3,425 | 5,690 |1,664] 250 | 11,029 | 1,505 0.17 7.26 10,920 -
36 914 | 2,329 | 4,528 | 814 | 269 | 7,940 | 1,083 0.12 7.92 8,578
37 940 | 2,649 | 2,796 | 513 | © 5,958 813 0.09 8.62 7,006
38 965 | 1,681 | 3,172 |1,234| © 6,087 831 0.09 9.36 7,775
39 991 | 1,500 | 1,764 | 360 | © 3,624 | 494 0.06 10.15 5,017
40 | 1,016 | 1,085 | 1,191 | 910 | © 3,186 | 435 0.05 10.97 4,770
411 1,041 | 1,312 | 600 0 | o 1,912 | 261 0.03 11.85 3,090
42 | 1,067 | 220 | 904 | 184 | © 1,308 178 0.02 1276 | 2,277
43 | 1,092 o© 302 0 0 302 41 0.00 13.73 566
44 ) 1,018 ) 0 0 0 0 0 0 0.00 1474 |0
45 | 1,143 | 221 0 0 0 221 30 | 0.0 15.80 477
46 | 1,168 0 304 | 186 | 0 490 67 0.01 16.92 1,131
47 | 1,194 | 0 0 0 0 0 0 0.00 | 18.08 0
48 | 1219 0 0 0 0 .0 0 0.00 19.30 0
23,911 | 30,720 | 8,111 1,604 | 64,346 | 8,780 1.00 | TOTAL{69,999 KG
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Table 10a.  Development of 2005 biomass (kg) of uncaught allowable 2004 Wave 4
recreat10na1 harvest. Shaded areas are fish > 28 inches. ‘

2004 2004 2004 2004 2005 2005 2003 2005
Biomass
LGrp Wave 4 Wt/LGrp | By LGrp LGrp LGrp Wr/LGrp [Biomass/LGrp
{mm} Uncaught | (kg/mm) {kg) |[New Length|New Numbers| (kg/mm) {kg)
300° 0 0.2 "0 398 0 0.6 0
320 0 0.3 0 - 417 0 0.6 0
340 0 0.3 0 435 0 0.7 ¢
360 0 0.4 0 453 0 - 08 0
380 0 0.5 0 472 0 0.9 ]
400 0 0.6 0 490 Q 11 0
420 1,032 0.7 674 508 658 C 12 782
440 1,032 0.8 780 527 658 . 1.3 873
460 8,255 0.9 7,169 545 5,264 1.5 7,777
. 480 6,191 1.0 - 6,145 | 3563 3,948 1.6 6,470
- 500 7,223 1.1 8,148 582 4,606 - 1.8 8,346
520 4,127 1.3 5,266 600 2,632 2,0 5,256
540 4,127 14 5928 | 618 2,632 2.2 5,776
560 4,643 1.6 7474 636 2,961 24 7,122
580 2,064 1.8 3,708 655 1,316 2.6 3,460
600 2,064 2.0 4,125 673 1,316 2.9 3,772
620 3,611 22 8,000 3.1
640 - 4,643 2.4 11,363 | ES %
660 3,096 2.7 8,343
680 . 3.0
70 ' y 32

1220708
For TL >=28 in
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Table 10b.

Deveiopment of 2005 biomass (kg) of uncaught allowable 2004 Wave 5

recreational harvest. Shaded areas are fish > 28 inches.

2005

2004 2004 2004 2004 2008 2005 2005

: Biomass
LGrp Waved | W/LGrp |ByLGrp LGrp LGrp Wr/LGrp | Biomass/LGrp
(mm) Uncaught| (kg/mm) (kg) |New Length |New Numbers| (k g/mm) (kg)
300 214 02 67 124 136 0.5 75
320 214 0.3 87 124 136 0.6 86
340 0 0.3 113 124 0 0.7 4]
360 0 0.4 143 124 0 0.8 0
380 0 0.5 179 124 o C 0.9 0
400 214 0.6 222 124 136 1.1 144
420 428 0.6 272 839 273 1.2 324
440 2,994 0.8 331 923 1,909 1.3 2,540
460 . 8,341 0.9 398 7246 5319 1.5 7,889
480 6,202 1.0 476 6049 3,955 1.6 6,516
500 5,347 1.1 564 7767 3,409 1.8 6,218
520 7,486 1.3 665 4937 4,773 2.0 9,607
540 8,555 1.4 778 5414 5,455 22 12,081
560 2,994 1.6 906 6646 1,909 24 4,639
580 2,780 1.8 1,045 3292 1,773 27 4,715
600 1,925 2.0 1,209 3578 1,227 2.9 3,563
620 1,925 2.2 1,386 3.2 3,880
640 1,283 2.5 1,583 ' :
660 642 27 1,800

3.0

33
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Table 10c.  Development of 2005 biomass (kg) of uncaught allowable 2004 Wave 6
recreational harvest. Shaded areas are fish > 28 inches.
2004 2004 2004 2004 2005 2005 2005 2005
Biomass ) }

LGrp Wave 4 Wt/LGrp By LGrp LGrp LGrp Wr/LGrp” |Biomass/LGrp
{(mm) Uncaught | (kg/mm) (kg New Length New Numbers (kg/mm) (kg)
300 0 02 0 398 © 0 0.5 0
320 0 0.2 0 417 0 0.6 0
340 0 0.3 0 435 0 0.7 0
360 0 0.4 0 453 0 0.8 0
380 0 0.5 0 47 0 1.0 0
400 0 0.5 0 490 0 1.1 0
420 0 0.6 0 508 0 12 0
440 369 0.8 278 527 235 14 330
460 1,353 0.9 1,187 545 863 1.6 1,362
480 3,813 1.0 3,878 563 2,432 1.8 4306
500 2,952 12 3,459 582 1,882 2.0 3,725
520 2,337 13 3,138 600 1,490 22 3283
540 1,353 1.5 2,070 618 863 2.4 2,110
560 984 1.7 1,708 636 627 2.7 1,698
580 . 246 2.0 482 655 157 3.0 468
600 492 22 1,085 673 314 3.3 1,031
620 - 369 2.5 912 691 235 3.6 849

2.8 ‘ ;i

3.1

34
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Table 11. Parameters for the standard linear log-log length-weight iegression for
Maryland recreational harvest for MRFSS Waves 4, 5 and 6 of 2004.

Parameter Wave 4 Wave 5 ‘ Wave 6
a 219373 | -19.627 | 21392
b 3,137 3.178 3.468

Table 12. - Biomass of uncaught allowable 2004 summer-fall striped bass that would be
greater than or equal to 28 inches total length by the end of 2005.

Wave Biomass (kg)
Wave 4 22,410
Wave 5 5,434
Wave 6 56,001
Total 83,845
Table 13. Projected biomass of uncaught fish greater than' 28 inches from allowable harvest

in the 2004 Chesapeake Bay summer and fall fishery that will survive through the
2005-2009 under the assumption of total mortality Z = 0.45.

Uear 2005 2006 2007 2008 2009 .

‘Biomass (kg) | 83,845 | 100,964 | 138,299 | 125,729 | 97.399

Cumulative Biomass| 83,845 184,809 | 323,109 | 448,837 | 546,236
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Figure 1. Time series of Waves 2 & 3 Maryland charter boat harvest of striped bass. The
2002 MRFSS estimate is not presented because 2002 data were not available,
and the estimate was the average of 1999-2001 values.
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Figure 2. Time series of Waves 2 & 3 charter boat harvest, number of trips and number of

anglers, based on Maryland charter boat log reports.
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