
W&M ScholarWorks W&M ScholarWorks 

Reports 

1988 

A Mark-recapture study of striped bass in the Rappahannock A Mark-recapture study of striped bass in the Rappahannock 

River, Virginia Annual Report 1987-1988 River, Virginia Annual Report 1987-1988 

Joseph G. Loesch 
Virginia Institute of Marine Science 

Bruce W. Hill 
Virginia Institute of Marine Science 

William H. Kreite Jr. 
Virginia Institute of Marine Science 

Follow this and additional works at: https://scholarworks.wm.edu/reports 

 Part of the Aquaculture and Fisheries Commons, and the Marine Biology Commons 

Recommended Citation Recommended Citation 
Loesch, J. G., Hill, B. W., & Kreite, W. H. (1988) A Mark-recapture study of striped bass in the 
Rappahannock River, Virginia Annual Report 1987-1988. Virginia Institute of Marine Science, College of 
William and Mary. https://doi.org/10.25773/1skh-x477 

This Report is brought to you for free and open access by W&M ScholarWorks. It has been accepted for inclusion in 
Reports by an authorized administrator of W&M ScholarWorks. For more information, please contact 
scholarworks@wm.edu. 

https://scholarworks.wm.edu/
https://scholarworks.wm.edu/reports
https://scholarworks.wm.edu/reports?utm_source=scholarworks.wm.edu%2Freports%2F1891&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/78?utm_source=scholarworks.wm.edu%2Freports%2F1891&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1126?utm_source=scholarworks.wm.edu%2Freports%2F1891&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@wm.edu


A MARK-RECAPTURE STUDY 

OF STRIPED BASS IN THE 

RAPPAHANNOCK RIVER, VIRGINIA 

VIMS 
SH 
351 
B3M37 
1987/88 

ANNUAL REPORT 1987/1988 

Virginia Institute of Marine Science 

School of Marine Science 

The College of William and Mary 

Gloucester Point, Virginia 23062 



A Mark-Recapture Study of Striped Bass in 
the Rappahannock River, Virginia 

Annual Report 1987/1988 

Contract Number: F77-R 

Project Period: 1 September 1987 - 31 August 1988 

Principal Investigator: Joseph G. Loesch 

Prepared by 

Joseph G. Loesch, Bruce W. Hill, 
and William H. Krie~e, Jr. 

Virginia Institute of Marine Science 
School of Marine Science 

College of William and Mary 
Gloucester Point, Virginia 23062 

Submitted To: 

Virginia Marine Resources Commission 
P.O. Box 756 

Newport News, Virginia 23607 

:. ::~· ... · . . 
~,.• 

.,; '· UBRARY 
.t ot the 
~ ~IJ\Rr,JM!A ~tSTITUTE 
\ {).i 

;: ·'U4~Wf SctENCE 
' 

' . . ,, ... . ~, ',' 
/..,~~~, . 
.._..,li.,.tt: I 

VlVYIS 
Si-! ., 
05{ 

133 rn3 ?-

'q 6 7- /6'G 



TABLE OF CONTENTS 

Page Number 

Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii 

Acknowledgments.............................................. iii 

List of Tables............................................... iv 

List of Figures .......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 

Executive Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi 

Introduction....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Methods...................................................... 2 

Results...................................................... 3 

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Literature Cited............................................. 5 

ii 



PREFACE 

Financial support for this project was provided by the Virginia Marine 
Resource Commission, Research Grant F77-R. 

ACKNOWLEDGMENTS 

We are indebted to the follm·ling commercial fishermen on the Rappahannock 
River for the use of mooring facilities and the capture of striped bass for 
tagging in Fall 1987 and Spring 1988: Messrs. Allen Ingraham, Ned Morris & 
Son Seafood, Oliff Brothers Seafood, and S. & A. Oliff. All personnel of the 
VIMS Anadromous Program, and many others from within and outside of VIMS 
assisted in the tagging program. 

iii 



LIST OF TABLES 

Table 1. Number of recaptures by gear for striped 
bass tagged in the Rappahannock River, 

Page Number 

Fall 1987...................................... 6 

Table 2. Number of recaptures by gear for striped 
bass tagged in the Rappahannock River, 
Spring 1988 ....................... ,............ 7 

Table 3. Days at large fo~ striped bass tagged in the 
Rappahannock River, Fall 1987.. ... ... . . . . . . . . .. 8 

Table 4. Days at large for striped bass tagged in the 
Rappahannock River, Spring 1988.... .. .. ... . .... 9 

Table 5. Number of recaptures by gear in the Rappahannock 
River during the Fall 1987 tagging program, 
24 September through 29 October................ 10 

Table 6. Number of recaptures by gear in the Rappahannock 
River during the Spring 1988 tagging program, 
18 April through 2 June. . . . . . . . . . . . . . . . . . . . . . . . 11 

iv 



"l 

! 

LIST OF FIGURES 

Page Number 

Figure 1. Locations of pounds nets employed to capture striped 
bass in the Rappahannock River in Fall 1987. .. . . 12 

Figure 2. Size frequency by count of striped bass 
tagged in the Rappahannock River in Fall 1987... 13 

Figure 3. Size frequency by percent of striped· 
bass tagged in the ,Rappahannock River in 
Fall 1987. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L~ 

Figure 4. Days at large of recaptured striped bass tagged 
in the Rappahannock River in Fall 1987... ... .. . . 15 

Figure 5. Locations of pounds nets employed to capture striped 
bass in the Rappahannock River in Spring 1988. .. 16 

Figure 6. Size frequency by count of striped bass 
tagged in the Rappahannock River i.n Spring 1988. 17 

Figure 7. Size frequency by percent of striped 
bass tagged in the Rappahannock River in 
Spring 1988................ . . . . . . . . . . . . . . . . . . . . . 18 

Figure 8. Days at large of recaptured striped bass tagged 
in the Rappahannock River in Spring 1988.. ...... 19 

v 



EXECUTIVE SUMMARY 

Internal anchor tags with external tubes >vere used to tag 3, 319 striped 
bass in the Fall of 1987 and 2,024 in the Spring of 1988 in the Rappahannock 
River. The total number tagged was adjusted to 3,170 and 1,973 by removing 
from consideration all fish that were at large less than a week. The 
available stock of striped bass in the Spring contained both young resident 
fish and mature nonresident fish whicll left the area of capture after 
spawning, presumably to migrate north in coastal waters. The exodus of the 
m~ture fish after spawning was responsible, ip part, for a low exploitation 
rate of 0.038. During the fall tagging a larger number of the striped bass 
tagged were the smaller resident fish vrhich led to a higher exploitation rate 
of 0. 3lL 
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INTRODUCTION 

The need for studies of striped bass (Marone saxatilis) in Chesapeake 
Bay were discussed by Loesch et al. (1987). For succinctness, ·we quota from 
the introduction of their report. 

Striped bass production in Chesapeake Bay not only affects the 
commercial and recreational fisheries in Virginia but influences 
the degree of success attained by the fisheries in other Atlantic 
coastal states. 

Due to the concern about the decline in striped bass stocks along 
the Atlantic coast since the mid-1970's, an interstate fisheries 
management plan was developed under the auspices of the Atlantic 
States Marine Fisheries Commission (ASHFC) as part of their 
Interstate Fisheries Management Program (ASMFC 1981). Federal 
legislation was enacted in 1984 (Public Law #98-613, The Atlantic 
Striped Bass Conservation Act) which enables Federal imposition of 
a moratorium for an indefinite period in those states that fail to 
comply with the coastwide plan. To be in compliance with the 
plan, coastal states have imposed restrictions on their commercial 
and recreational striped bass fisheries ranging from combinations 
of catch quotas, size limits, and time-limited moratoriums (e.g., 
Virginia) to year-round moratoriums (e.g., Maryland). · In 
addition, the Striped Bass Management Board has urged the coastal 
states to monitor the stocks and to institute tagging programs. 
Mark-recapture studies of striped bass in Virginia have been 
initiated in tl1e James and Rappahannock rivers; elsewhere, striped 
bass are being tagged in Rhode Island, New York, and Maryland 
waters. These studies should provide information about 
exploitation rates, migration patterns, and the proportions of 
Hudson River, Maryland and Virginia striped bass in northern 
vmters. The Maryland and Virginia studies will also provide 
information on the degree of striped bass movement vlithin 
Chesapeake Bay. The data collected will be an important 
constituent of the total information base needed to assess present 
management strategies. 

The long-term objectives of the mark-recapture study in Virginia are: 
1) evaluate the degree of striped bass exploitation "'ithin and outside the 

Chesapeake Bay region under present fishery restrictions; 2) assess the 
coastal migratory pattern of Virginia striped bass; and 3) assess tl1e degree 
of fidelity to the rivers of capture by mature, migrant fish in subsequent 
spavming seasons. Herein is an account of the striped bass tagging program 
in the Rappahannock River for Fall 1987 and Spring 1988. 
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METHODS 

Striped bass v1ere obtained from cooperating commercial fishermen. Fish 
were captured with pound nets at river bn 39 to SO during Fall 1987 (Fig. 1) 
and river km 42 to SO during Spring 1988 (Fig. S). A Flay internal anchor 
tag 10 mm X 32 mm, with a 100 mm external tube was used with striped bass 
greater than or equal to 3SO ~ in fork length, and a Floy internal anchor 
tag S mm X 20 mm, with a 8S mm external tube for fish greater than or equal 
to 2SO mm and less than 3SO mm in fork length. The anchor tag was inserted 
into the body cavity through a small surgical incision made just posterior 
to the apex of the pectoral fin on the museum (left) side of the fish. 
Thus, the anchor was inserted into the peritoneal cavity posterLor to the 
pericardia! cavity and anterior to the ~pleen. The tags were treated by the 
Flay Company with an algaecide which reduces algae build-up, reduces drag, 
and increases retention (Hillman and 'VJerme 1983). 

Basically, the VIHS tagging personnel ·would follow the fisherman to his 
net. The fisherman would lower one side of the head of the pound net and 
pull his skiff inside the head. He would then grab the bottom of the head, 
gradually pulling the bottom of the net into the boat, working backwards and 
concentrating the fish in one area. Next the fisherman would start dipping 
his catch into the boat. If he discovered a striped bass he would place a 
"live car" (floating pocket) into the river and transfer the striped bass 
into it. The tagging vessel would approach the pound net after the 
fisherman has fished his net, and retrieve the live car. The live car used 
during the tagging program measured 1.2 m x 2.4 m x 1.2 m with a 25.4-mm 
mesh. A float line was attached around the perimeter 't-lith a lead line 
attached on the bottom seam. Taggers would retrieve a fish from the live 
cal;", implant a tag, and record its fork length (FL), total length (TL) if 
the fish was greater than 600 mm in length, and, if possible, sex. Several 
scales were removed from each specimen to be used for age determination at a 
later date. Salinity, water temperature and tidal stage were also recorded. 

The U. S. Fish and Wildlife Service (FWS) supplied the Flay anchor tags 
for our project and to the other coastal states tagging striped bass, and it 
is functioning as the repository for the tag-return data. The data will be 
sorted and subsequently returned to the appropriate states. The external 
tube of the tag, as well as its anchor, is inscribed with instructions to 
return the tag to, or telephone, the Annapolis, Maryland, office of the F\JS. 
The National Fish and Wildlife Foundation (Washington, D. C.) forwards a 
reward of $S. 00 or a fisherman's cap 't-li th a striped bass logo as an 
acknowledgment for the recapture information. 
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RESULTS 

Tagging of striped bass during Fall of 1987 on the Rappahannock River 
commenced on 24 September and ended on 29 October. A total of 3,319 striped 
bass were tagged and released. The maximum number of fish tagged in a day 
was 592 (5 October) and the fel-lest was ll~2 (29 October). Tagging of striped 
bass during Spring of 1988 commenced on 18 April and ended on 2 June. A 
total of 2,024 were tagged and released. The maximum number of fish tagged 
in a day was 540 (25 April) and the fewest was 57 (19 May). 

The striped bass tagged in the Rappahannock River in Fall 1987 ranged 
in fork length (FL) from 249 mm to 668 mm and had a mean length of 384.0 mm 
(SE = 1. 55 mm). Length frequency histograms··by count and relative frequency 
(Figs. 2 and 3) show that 25% of the tagged fish were between 250 to 300 mm 
FL. The striped bass tagged in the Rappahannock River in Spring 1988 ranged 
in fork length from 250 mm to 1175 mm and had a mean length of 495.0 mm (SE 
= 2.22 mm). Length frequency histograms by count and relative frequency 
(Figs. 6 and 7) show that 31% of the tagged fish were between 501 to 550 mm 
FL. 

The total of 3, 319 tagged striped bass, for Fall 1987 was (fm:- the 
present) adjusted to 3,170 and the total of 2,024 tagged striped bass for 
the Spring 1988 was adjusted to 1,973 by removing from consideration all 
fish that were at large less than a week. With this adjustment, the nwnber 
of fish recaptured was reduced from 1,242 to 1,092 (34%) for the Fall 1987. 
With the same adjustment to the Spring 1988 tagging data the number of fish 
recaptures was reduced from 125 to 74 (3.8%). Pound nets have been the 
principal method of recapture. Pound nets accounted for 69.9% and 54.8% of 
the recaptures during tl1e Fall 1987 and Spring 1988 programs,respectively 
(Tables 1, 2). The number of days-at-large for striped bass tagged in the 
Fall 1987 program range from zero (day of tagging) to 273, as of 1 September 
1988 (Fig. 4 and Table 3). In the Spring 1988 program days-at-large ranged 
from one to 84, as of 1 September 1988 (Fig. 8 and Table 4). There were 451 
recaptures during the five weeks of tagging in Fall 1987 but only 86 in the 
Spring 1988 (Tables 5, 6). 
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DISCUSSIQN 

Due to the high retention rates of anchor tags in other studies, we did 
not conduct a tag-retention experiment. Minton (1984), in overnight studies 
of phase II striped bass fingerlings tagged with an anchor tag (5 rom x 15 mm 
x 69 rom), observed a mortality of less than 0.1%. Normandeau Associates 
(1985) reported 100% retention of an internal anchor tag (6 mm x 26 mm x 88 
Mn) in another short-term (24 hr) tag-retention experiment with striped bass 
greater than 300 mm TL. Dunning and Ross (1985) conducted a longer tag
retention experiment ( 180 days) \'lith striped bass ranging from 2li.5 to 559 ro1t1 

TL. They reported a 97.7% retention of internal anchor tags, but, in 
comparison, there was only a 50% retention of dart tags. Almost all tag 
loss occurred within 18 days. 

t1ark-recapture studies of striped bass in the Chesapeake Bay region 
from the 1930's to the 1970's have been summarized by ~1estin and Rogers 
(1978) and Kohlenstein (1981). The relatively numerous tagging studies in 
those four decades had two aspects in common: most of the tagged fish lvere 
age 4 or younger and the actual number and proportion of tags returned from 
outside the Bay region was low. The preponderance of young striped bass in 
those studies reflected their greater abundance in the Bay region relative 
to adults, and the season in \IIh:ich the fish were tagged. Many of. the fish 
were tagged in the Winter or early Spring just before the arrival of mature 
coastal migrants, and the commencement of the Spring fisheries. At this 
time, when water temperatures are low, young striped bass concentrate in 
certain deep-water locations and are readily captured. Striped bass were 
also tagged in a Summer-Fall period when the available stock is composed 
mostly of nonmigrant, young fish. The tagging of striped bass prior to"the 
commencement of the intensive Spring fisheries, and tl1e large proportion of 
nonmigrant, young fish tagged, greatly reduced the probability of escapement 
of marked fish from the river of release and the general Bay region. We 
expect a high degree of escapement in the present tagging program because 
the Virginia Marine Resources Commission's six-month moratorium on the 
possession of striped bass from 1 December through 31 May precludes a 
fishery for this species. Past data of striped bass landings indicate that 
from 60% to 90% of commercial catch in Virginia occurred in this six month 
period, In addition, escapement of striped bass is enhanced during the 
legal fishing season by a 610 mm (24 inch) TL minimum size. This minimum 
size has eliminated the small-mesh gill net fishery for "pan size" striped 
bass. 

The tagging program in progress is expected 
more years. It is expected that reliable 
exploitation rates will then be made and will 
production and yield models. Such analyses 
formulating rational management plans. 

4 

to continue for several 
estimates of mortality and 
be available for use in 
will be of assistance in 



LITERATURE CITED 

Dunning, D. J. and Q. E. Ross. 
I~Jortali ty in holding pools. 
N. Y. (unpublished). 

1985. Striped bass ·tag loss and 
Ne-w York Power Authority, vJhi te Plains, 

Hillman, R. E. and C. E. vlerme. 1983. Review and evaluation of fish 
marking techniques. Battelle Laboratory, Duxbury, Hass. contract 
report (# NY0-82-232) to the New York Po-v;er Authority, White Plains, 
N. Y. (unpublished). 

Loesch J. G., W. H. Kriete, and B. W. Hill. 1987. A mark-recapture 
study of striped bass in the James River, Virginia. Annu. Rep. 
1987. Nat. Mar. Serv. Fish. Proj. No. AFC-19-1. Virginia Institut8 
of Marine Science. Gloucester Point, Virginia. 13 p. 

Kohlenstein, L. C. 1981. On the proportion of the Chesapeake Bay 
stock of striped bass that migrates into the coastal fishery. 
Trans. Amer. Fish. Soc. 110:168-179. 

Merriman, D. 1941. Studies on the striped bass Roccus 
the Atlantic Coast. Fish. Bull., U.S. 50:1-77. 

saxati.lis of 

Minton, V. R. 
restoration 
AFCS-23-1. 

1984. Alabama and Mississippi cooperative striped 
program. Annu. Rep. U.S. Fish and Wild1. 

bass 
Serv. 

Normandeau Associates. 1985. Adult striped bass tagging program, 
Spring 1984. Normandeau Associates, Inc., Bedford, New Hampshire, 
Report #R-150 prepared for the New York Power Authority, White 
Plains, N. Y. (unpublished). 

Westin, D. T. and B. A. Rogers. 1978. Synopsis of biological data on 
the striped bass, Marone saxatilis (Walbaum) 1792. University of 
Rhode Island Mar. Tech .. Rep. 67. Kingston, R.I. 

5 



Table 1. Number of recaptures by gear for striped bass 
tagged in the Rappahannock River, Fall 1987. 

Gear Number Percent 

Anchor Gill Net 176 1l~o. 2 
Combination of Stake 
and Anchor Gill Net 12 0.9 
Pound Net 867 69.9 
Sport Fishery 32 2.6 
Stake Gill Net 154 12.4 
Unknown 1 0.1 

Total 1 242 100 
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Table 2. Number of recaptures by gear for striped bass 
tagged in the Rappahannock River, Spring 1988. 

Gear Number Percent 

Combination of Stake 
and Anchor Gill Net 2 1.6 
Pound Net 68 54.4 
Sport Fishery 30 24.0 
Stake Gill Net 17 13.6 
Unkno>m 8 6.4 

Total 125 1.00 
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Table 3. Days at large for striped bass tagged in the 
Rappahannock River, Fall 1987. 

Days at Large Number Percent 

0 - 7 1l~9 12.0 
8 - 14 187 15.1 

15 - 21 12L~ 10.0 
22 - 28 99 8.0 
29 - 35 73 5.9 
36 - 42 42 3.4 
l~3 - 49 L}1 3.3 
so - 56 38 3.1 
57 - 63 27 2.2 
64 - 70 19 1.5 
71- 77 36 2.9 
78 - 84 12 1.0 
85 - 91 14 1.1 
92 - 98 17 l.L~ 

99 - 105 9 . 7 
106 - 112 14 1.1 
113 - 119 15 1.2 
120 - 126 15 1.2 
127 - 133 20 1.6 
1% - ll~O 23 1.9 
141 - ll~7 17 1. L~ 
148 - 154 23 1.9 
155 - 161 20 1.6 
162 - 168 20 1.6 
1.69 - 1.75 18 1.4 
176 - 182 13 1.0 
183 - 1,89 15 1.2 
1.90 - 196 11 . 9 
197 - 203 12 1.0 
204 - 210 22 1.8 
211 - 217 18 1.4 
218 - 224 1L~ 1.1 
225 - 231 15 1.2 
232 - 238 9 . 7 
239 - 245 15 1.2 
2L~6 - 252 13 1.0 
253 - 259 6 .5 
260 - 266 l~ .3 
267 - 273 3 .2 

Total 1242 100 
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Table 4. Days at large for striped bass tagged in the 
Rappahannock River, Spring 1988. 

Day at Large Number Percent 

0 - 7 51 40.8 
8 - 14 10 8.0 

15 - 21 18 v~.4 

22 - 28 9 7.2 
29 - 35 9 7.2 
36 - 42 12 9.6 
1~3' - l~9 4 3.2 
50 - 56 1.0 8.0 
57 - 63 1 .8 
78 - 84 1 .8 

Total 125 100 
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Table 5. Number of recaptures by gear in the Rappahannock 
River during the Fall 1987 tagging program, 
24 September through 29 October. 

Gear 

Pound Net 
Sport Fishery 

Total 

Number 

'~49 
2 

451 

10 

Percent 

99.6 
0.4 

100 



Table 6. Number of recaptures by gear in the Rappahannock 
River during the Spring 1988 tagging program, 
18 April through 2 June. 

Gear Number Percent 

Combination of Stake 
and Anchor Gill Net· 2 2.3 
Pound Net 52 60.5 
Sport Fishery 10 11.6 
Stake Gill Net 17 19.8 
Unknown 5 5.8 

Total 86 100 
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Figure 1. Locations of pound nets employed to capture striped bass in tlte 
Rappahannock River in Fall 1987. 
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Figure 2. Size frequency by count of striped bass tagged in the 
Rappahannock Riv~r in Fall 1987. 
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Figure 3. Size frequency by percent of striped bass tagged in the 
Rappahannock River in Fall 1987. 
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Figure 4. Days-at-large of recaptured striped bass tagged in the 
Rappahannock River in Fall 1987. 
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Figure 5. Locations or pound nets employed to capture striped bass in the 
Rappahannock River in Spring 1988. 
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Figure 6. Size frequency by count of striped bass tagged in the 
Rappahannock River in Spring 1988. 
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Figure 7. Size frequency by percent of striped bass tagged in the 
Rappahannock River in Spring 1988. 
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Figure 8. Days-at-large of recaptured striped bass tagged in the 
Rappahannock River in Spring 1988. 
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