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Abstract 
 
We conducted an archival (DST) tagging study of monkfish Lophius americanus to (1) 
investigate movements of monkfish (including deepwater excursions) among the southern and 
northern U.S. management regions and Canadian waters and (2) validate aging methods for 
monkfish. A total of 299 DST-tagged monkfish were released on 9 day-trips between January 
2009 and July 2011; 11 fish had been recaptured and returned as of Dec. 1, 2011. 
 
Introduction 
 
The monkfish (or goosefish, Lophius americanus) has been the highest valued finfish fishery in 
the northeastern U.S. since the decline of traditional groundfish species in the mid-1990s and the 
rapid development of the monkfish fishery.  However, monkfish biology has been poorly known, 
primarily because relatively few were caught in Northeast Fisheries Science Center resource 
surveys before 2009, when new survey gear was introduced.  Synoptic industry-based monkfish 
trawl surveys conducted in 2001, 2004 and 2009 helped elucidate the biology of monkfish; 
however, important gaps remain (NEFSC 2002, 2005, 2010). 
 
One of the fundamental unknowns is the amount of exchange between monkfish management 
regions (north and south of Georges Bank). During the 1990s, population assessments were 
based on a working hypothesis that two monkfish stocks existed, north and south of Georges 
Bank. The hypothesis was based primarily on differences in recruitment patterns and growth 
rates between the two areas (NEFSC 1997). However, more recent evidence suggests a single 
panmictic population. Genetic studies (Chikarmane et al. 2000) found no genetic divergence 
between the regions, and results of the cooperative monkfish surveys showed no difference in 
growth or maturation rates between the areas (Richards et al. 2008). Monkfish continue to be 
managed separately in the two regions primarily because of differences in the way that the 
fisheries are prosecuted (Haring and Maguire 2008). However, lack of information on exchange 
rates between the northern and southern management regions hinders effective management. 
 
The monkfish population assessment is strongly impacted by underlying assumptions about 
stock structure and mixing among management areas, and potential bias due to false assumptions 
could have serious consequences. For example, if there is net movement from south to north that 
is unaccounted for, mortality will be overestimated in the southern management region and 
underestimated in the northern management region. Similarly, it may appear that monkfish stock 
status is satisfactory in the north, but not in the south, when in fact the reverse could be true. 
Understanding exchange between regions and possible movement into Canadian waters is 
critical to evaluating stock status. 
 
Data storage tags (DSTs, also known as archival tags) have been used successfully in a variety of 
marine fish species, and have provided fine scale information to improve our understanding of 
fish behavior and movements. Monkfish distribution likely extends much deeper than areas 
fished or sampled (reviewed in Richards et al. 2008), thus conventional tagging studies could not 
reveal the full extent of movements and habitat use. Monkfish have been considered poor 
candidates for tagging in general because they have no scales and a large unprotected abdomen, 
characteristics thought to make them susceptible to injury and infection. However, conventional 
tagging studies with monkfish have been successful (Laurenson et al. 2005; Landa et al. 2001; 
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Sherwood et al. 2009), and a DST pilot study resulted in one recapture (Rountree et al. 2008), 
suggesting that DST tagging might be possible. In a preliminary study, DST tagging methods for 
monkfish were developed with funding from a 2005 NEC Project Development Award (Project 
NA05NMF4721057). Tagged fish did not experience a significantly different mortality rate than 
control fish, though both controls and tagged fish were difficult to maintain in the laboratory 
(Richards et al. 2011). 
 
 
Project Objectives and Scientific Hypotheses 
The primary objectives of this project were (1) to investigate movements of monkfish (including 
deepwater excursions) among the southern and northern U.S. management regions and Canadian 
waters, and (2) to validate aging methods for monkfish. Additional objectives were to learn about 
monkfish behavior, including off-bottom excursions that may be related to transport on ocean 
currents and/or spawning behavior; activity rhythms in relation to tidal cycles; and habitat 
(depth-temperature) associations. We hypothesize that monkfish move extensively and that there 
is exchange between fishery management areas and possible deepwater excursions by maturing 
females from the southern area. 
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Methods  
 
The DSTs used in this study were Star-Oddi Centi data storage tags (S-DSTs) (n=149, Figure 
1A) and externally-attached Lotek DSTs (L-DSTs) (n=50, Figure 1B). Both tags recorded time, 
pressure (depth) and temperature. The S-DSTs have an expected battery life of up to 5 years and 
a depth capability of at least 2000 m. The L-DSTs were made available by the University of 
Massachusetts School for Marine Science and Technology (SMAST). The L-DSTs were rated to 
250 m but battery life was unknown because they were remainders from a previous project. S-
DSTs were implanted subcutaneously using methods similar to those described in Richards et al. 
(2011), and described briefly here. The S-DSTs were implanted on the dorsal portion of the tail, 
posterior to the dorsal fin. A small incision in the skin was created prior to inserting the tag, and 
the incision was sewn shut with 2-3 cruciate stitches using Ethilon black 18” PS-1 non-
dissolvable cutting sutures from eSutures.com. The L-DSTs were attached externally to the 
dorsal surface of the tail using two nickel pins inserted through the tail muscle and anchored with 
a flat tag on the ventral surface of the tail (Figure 1B). 
 
In addition to the DSTs, monkfish received two external Hallprint t-bar tags (Figure 1C), which 
were inserted posterior to the DST (Figure 2A) using an Avery Denison Mark 3 tagging gun. The 
tags’ inscriptions stated that the entire fish plus the tags must be returned in order to receive a 
$500 reward. During the first part of the study (n=149 fish), fish were injected intramuscularly 
with oxytetracycline (OTC, 75 mg/kg, Figure 2B) for growth validation studies. The first two 
recaptured fish showed necrosis caused by the OTC (Figure 3); therefore, we suspended the 
injections until a suitable alternative could be identified. Subsequent releases used either no 
chemical marker (n=105), 50 mg/kg of OTC (n=20), or 25 mg/kg of fluorexon (n=25). Fish 
length (total length, cm), length of the surgical procedure, fish condition, release time, release 
location (latitude, longitude) and other ancillary information were noted for each tagged 
monkfish. 
 
We released a total of 299 DST-tagged monkfish on 9 day-trips between January 2009 and July 
2011 (Table 1) using funding from this grant, tags remaining from NEC Project Development 
Grant NA05NMF4721057, additional funding from the Monkfish Research Set-Aside program 
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(grants to Grabowski, Sherwood and Bank) and Lotek tags donated by SMAST. Monkfish were 
tagged and released in 3 regions: southern New England (n=131; depths ranging 33-55 m), 
western Gulf of Maine (n=91; 27-48 m) and Block Canyon (n=77; 165-505 m) (Figure 4). 
 
Fish to be tagged were caught in anchored gillnets (25-30 cm stretched mesh) after soak periods 
ranging 1-8 days (median 4.5 days). Candidates for tagging were fish that appeared healthy and 
lively with no serious injuries or skin abrasion. Candidate fish were transferred to holding tanks 
with running seawater for observation to further evaluate their condition. The tagging procedure 
was carried out in a tagging box immersed in circulating seawater (Figure 5) to minimize trauma 
during the operation. 
 
We developed an outreach program to alert fishermen to the tagging study, including web 
presence (http://www.gmri.org/mini/index.asp?ID=34&p=93, 
http://www.nefsc.noaa.gov/read/popdy/monkfish/Survey2009/taggingstudy.htm ), distribution of 
posters (Figure 6), outreach to NMFS port agents, advertisements in industry publications, an 
article in Commercial Fisheries News (Appendix 1), press releases 
http://www.nefsc.noaa.gov/press_release/2010/SciSpot/SS1002/), and meetings with industry. 
 
Recaptured monkfish were measured, weighed and dissected to determine sex, reproductive state 
and stomach contents. Samples collected included hard parts (vertebrae, sagittal otoliths and 
illicia (first dorsal spine or ‘fishing pole’)) for age and growth studies, and tissue samples for 
genetics studies, isotopic analysis of diet, and histological studies of fish health and reproduction. 
Ototliths were archived for future studies of otolith microchemistry to compare with the 
movement patterns inferred from DST results for each fish. 
 
Data 
 
Information collected under this project include data streams of time, temperature and depth for 
recaptured DST-tagged monkfish, release and recapture meta-data (location, depth, sea 
conditions, fishing gear configurations, etc.), biological data including sex, stomach contents, 
reproductive state, and growth for recaptured monkfish, and growth increments on monkfish 
vertebrae, otoliths and illicia. In addition, samples were collected for future studies of genetics, 
histological determination of reproductive state, and otolith microchemistry. 
 
The data for this project have not been submitted to the Northeast Consortium pending 
publication of results, which is likely to include several papers. Publication is not anticipated for 
at least a year in anticipation of further tag returns, analysis and completion of thesis work by C. 
Bank. 
 
Results and Conclusions 
 
Eleven DST-tagged monkfish had been recaptured as of Dec. 1, 2011 (Table 2). Of these 11 fish, 
one had shed the DST, 3 were recaptured within 9 days of release, and two were returned gutted.  
All returns came from gillnetters. Time at large ranged 3-248 days. Seventy-eight percent of 
known-sex fish recaptured were female, ranging 58-77 cm in size at release (median 68 cm). In 
this size range, expected sex ratios are heavily biased towards females (Richards et al. 2008). All 
fish were recaptured in the same general region (southern New England, western Gulf of Maine) 

http://www.gmri.org/mini/index.asp?ID=34&p=93�
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in which they were released. Most returns came from the southern management region where 
approximately 2/3 of the tags were released (Figure 7). If fish that were at large less than a 
month are excluded, only 1 of 8 recaptures (13%) came from the north.  
 
Seven of the returned fish had been tagged subcutaneously with the Star-Oddi tags (5% of 
released S-DSTs), and 4 had been tagged externally with the L-DSTs (8% of L-DST releases) 
attached externally. The difference in return rates may be due to greater visibility of the 
externally attached DST and the large anchor on the ventral surface of the fish (Figures 8A, 8B).   
However, the attachment and anchor sites of the Lotek DSTs at large for >72 days appeared 
irritated (Figures 9A, 9B). Incisions from internally-implanted tags generally were neatly healed 
(Figure 9C), but one tag had been shed. T-bar tags sometimes caused irritation at the insertion 
site (Figure 9D, 9E) and could become entirely fouled with algae (Figure 9F). These 
observations suggest the need for an obvious but non-injurious mark on the ventral side of the 
fish. 
 
All fish were recaptured in the same management region in which they were released (Figure 7). 
Median distance between release and recapture locations was 41 nmi and there were no 
migrations across management boundaries judging from release and recapture points. One fish at 
large for 213 days was recaptured only 7 nmi from its release location in southern New England. 
Of the fish that were at large during fall and spring migrations, one Gulf of Maine release moved 
into deep water (>270 m), possibly Wilkinson Basin, returned to ~ 40 m depth in the spring and 
was caught 23 nmi from its release point. The other (SNE release) remained in relatively shallow 
water (~40 m) and was recaptured 86 nmi southwest of its release location. Two fish tagged in 
spring near the continental slope in 170-290 m were recaptured a month later ~56 nmi to the 
north/northwest in 58 m. Overall, the results suggest that movements can be rapid and that 
monkfish in deep water do migrate onshore, but that some fish remain in shallower water 
throughout the winter.  Evidence of long distance movements (e.g. > 100 nmi) is not evident 
from release and recapture locations; however, geo-location estimates may suggest otherwise.  
 
Habitat Use and Behavior 
Two fish released in the autumn (both 68 cm at release) were recaptured the subsequent summer 
after 241 and 248 days at large, providing a view of habitat use and behavior during fall, winter 
and spring (Figure 10). One of these fish, released in the western Gulf of Maine (S-DST 4119, 
sex unknown), exhibited high frequency off-bottom movements during the first 35 days after 
release. This was associated with increasing depth, which stabilized at about 150 m. After about 
2 months at 150 m (mid-January), the fish again moved to deeper water (210-250 m) where it 
remained for 2 months before making a sudden jump to ~160 m following an off-bottom 
movement to 120 m. The fish moved steadily shallower during the next 2 months, then 
descended to 190 m and ascended to 30 m within about 2 weeks. The fish was captured about 3 
weeks later in ~30 m of water only 2 nmi from its release location. Temperature experienced by 
the fish during the fall excursion to deeper water fluctuated between ~7-12oC, was ~7-9oC during 
the first residency period at ~150m, and remained fairly steady at ~8.5oC during the winter 
residency at greater than 200 m. During the spring migration, temperature dropped to as low as 
~4.5oC and then stabilized at around 6oC during the two weeks prior to recapture. 
 
The female released in fall in southern New England (S-4078) and recaptured in summer showed 
much less off-bottom movement immediately after release, however several episodes lasting 5-
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10 hr were observed and were associated with a shift to slightly deeper water (~ 10 m deeper). 
From early December to early May, this fish remained in depths ranging ~45-50 m. Five 
excursions to the surface were observed in early March within a 5-day day period, with no 
associated change in depth (spawning runs?). During early May, a series of off-bottom 
movements were recorded, two of which reached the surface. These excursions generally lasted 
about 3 hr and many were associated with a small change in depth; however, the fish remained at 
depths of about 30-40 m from May until its recapture in July south of Long Island, 
approximately 86 miles southwest of the release point. The water temperature at release was 
about 13oC, and increased to 14- 16oC about 2 weeks after release. The change in temperature 
was associated with an increase in depth of about 5 m. Thereafter, temperature declined steadily 
to a low of 3.6oC in early March. Temperature began to increase in April, about a month before 
off-bottom movements began again and was about 8oC when the fish was recaptured.  
 
These two fish provide examples of the types of behavioral information that can be gleaned from 
the DST data.  In future analyses we will compare models of tidal amplitude and frequency to 
tidal signals and depth data from the tags to estimate geo-location data for each fish. 
 
Growth 
Growth increments for 8 fish that were at large for 40-248 days were extrapolated to annual 
rates. Seasonal variation in growth rates was accounted for by calculating the proportion of time 
that recaptured fish were at large during each season. The expected proportion of annual growth 
during each season was estimated from seasonal size at age data for ages 5-7 (Figure 11A, from 
Richards et al. 2008) as 7%  during winter, 82% during spring, 10% during summer and <1% 
during fall. 
 
The adjusted annual growth estimates were highly variable. Two females grew at a rate of 5-8 
cm per year (9-12% increase over their size at release), while two other females measured 1 cm 
shorter at recapture than release (Figure 11B, 11C). Males (n=2) grew only 2-3 cm per year (3-
5% increase per year). The sex of two fish was unknown; one of these grew at a rate similar to 
the males (1 cm (2%) increase per year) and the other similar to females that showed a growth 
increment (6 cm (11%) increase per year). 
 
Possible reasons for fish apparently shrinking include measurement error (mis-reading the scale 
or poor positioning on the measuring board), differences in body conformation before and after 
death, or actual shrinkage (Huusko et al. 2011). One female that lost 1 cm in length (64 cm at 
release) was at large for only 33 days (mid-April-mid-May), was returned in poor condition, and 
described as ‘very skinny’ when processed in the laboratory. The other (72 cm at release) was at 
large for 72 days during July-September and was in a ‘spent’ reproductive state at recapture. 
Given the slow expected growth rates in summer-fall and the relatively short time at large, 
growth might have been too slow to disguise an error in release measurement.  
 
Three fish recaptured within 9 days of release give further insights into the potential scale of 
errors in length estimates. All 3 fish measured larger when dead than they had at release 3-9 days 
earlier (0.5 cm, 1 cm and 3 cm). Discrepancies in estimated lengths may come about for several 
reasons.  Monkfish often gape their mouths when in the tagging box and the mouth must be held 
closed in order to get an accurate measurement. In addition, the live fish often do not lie straight 
on the measuring board, but have a lateral twist (as if swimming) which must be straightened to 
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get an accurate measurement. This can be surprisingly difficult, as these are strong, healthy 
animals that are not particularly relaxed under the conditions of tagging. Another factor is that 
muscle tone of dead fish is relaxed, which likely makes the fish measure somewhat longer when 
dead than alive.  
 
Age Validation 
The age validation work is part of the Master’s thesis by Crista Bank of SMAST, which is 
expected to be completed during the second half of 2012.  All three age structures from the 
injected recaptured fish will be analyzed to look for the chemical marker and the subsequent 
banding pattern.  The annual banding pattern from the marked fish will be compared to the 
presumed annuli from the current ageing method to determine its accuracy. Monkfish also are 
being held in captivity at the SMAST sea water lab and injected with a chemical marker. The 
goal is to keep monkfish alive for at least a year in a system with controlled temperatures that 
mimic seasonal variations.  To date two fish have lived a year after marking and 3 others have 
lived over 6 months and are currently alive.    
 
Tag Mechanical Issues 
We had calibration issues with four of the six Star-Oddi DSTs recaptured (the Lotek tags have 
not yet been evaluated). Assuming that the average depth recorded while the tag was on the 
fishing vessel should have been approximately 1-2m, we estimated that the 4 biased tags were 
off by 13, 20, 25, and 166 m. Fortuitously, the tag that was off by 166 m was left running for ~6 
months after recapture while in storage on land. The readings from this time period revealed that 
the depth estimates were drifting over time. We used this type of information to adjust the depth 
estimates for each biased tag. We currently have no data on temperature calibration. 
 
The Lotek tags released had been left over from an earlier project and were nearing the end of 
their battery life. Of the four L-tags recovered, two were downloadable. One of the defunct tags 
appeared damaged, perhaps due to being caught in the gillnet hauler mechanism. 
 
A critical issue for the development of geolocation estimates from depth-recording DSTs is the 
clarity of the tidal signal in the depth readings. Despite bias in many of the tags, the accuracy 
appears sufficient to estimate tidal amplitude and frequency (Figure 12). 
 
Conclusions 
We can address several of our objectives and hypotheses with the data currently in hand. More 
definitive conclusions will be possible when further tags are returned and analysis of the tidal 
signals is completed, and upon completion of the age validation work (C. Bank thesis). 
 
Distances moved (judged by release and recapture locations) were not as extensive as we had 
anticipated and there were no obvious migrations across management boundaries. Overall, the 
results show movement between deep and shallow water, but also that some fish remain in 
shallower water during most of the year. 
 
Off-bottom movements were frequently observed and often accompanied by a change in depth, 
suggesting that selective tidal transport may aid migration of monkfish, as has been suggested 
previously. Other off-bottom movements were not associated with a change in depth, and could 
be indicative of vertical migration for spawning. 
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The suggestion of sex-specific differences in growth rates of monkfish is significant because sex 
differences in growth have not been apparent in standard age and growth studies. The growth 
data from the few tags recaptured thus far is highly variable, so must be viewed with caution. 
However, if we continue to find a pattern of slower growth in males in this size/age range, it will 
suggest that the aging method is not accurate or fails in older fish. This could have implications 
for the growth and natural mortality assumptions underlying the assessment model. The 
validation work using the chemically-marked recaptured fish and laboratory experiments is 
expected to shed further light on the aging method.  
 
Partnerships 
This project has been of mutual interest to fishermen and scientists for two general reasons.  
First, it provides insights into the behavior of monkfish that could benefit fishermen in their 
operations, and help scientists better understand the context for assessment and management. 
Secondly, it has the potential to improve the stock assessment through greater understanding of 
monkfish stock structure, growth and aging methods for monkfish.  
 
Both fishermen and scientists have been key players throughout the project, with fishing boats 
providing the platform for tagging, and fishermen recapturing and returning the tagged fish. The 
project would have had no success at all without the participation of fishermen. Few boats were 
involved in the tagging; however, fishing vessels of all types had the potential to participate in 
recapturing and returning tagged fish. The project fostered broad participation through our 
outreach efforts to alert fishermen to watch for tagged fish. Relationships between the fishing 
industry and scientists have been productive and positive throughout the project.  
 
Impacts and Applications 
The full beneficial impacts of this project will be realized when more tags are returned, the geo-
location analysis is developed, and work on the aging method validation is completed (C. Bank 
thesis, anticipated completion late 2012). The most important immediate impact is the suggestion 
of differing growth rates between male and female monkfish of the size range recaptured (~50-
80 cm). This could have implications for the growth and natural mortality assumptions 
underlying the assessment model, and in addition may suggest that the aging method either is not 
accurate or fails in older fish. These conclusions are highly tentative at present because of the 
low sample size and high variability in growth rates observed, but if borne out by further tag 
returns, have the potential to significantly improve the quality of the inputs to the assessment 
model for monkfish.  
 
Those who would best benefit by being aware of the project results include the New England 
Fishery Management Council’s Monkfish Plan Development Team, the Age and Growth Unit of 
the Northeast Fisheries Science Center, and the Population Dynamics Branch of the Northeast 
Fisheries Science Center. 
 
Contact information: 
Phil Haring, Monkfish Plan Coordinator, New England Fishery Management Council, 50 Water 
Street, Mill 2, Newburyport, MA 01950 PHaring@NEFMC.ORG 
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Richard McBride, Chief, Population Biology Branch, Northeast Fisheries Science Center, 166 
Water St., Woods Hole, MA 02543  Richard.McBride@noaa.gov 
 
Eric Robillard, Task Leader, Age and Growth Unit, Population Biology Branch, Northeast 
Fisheries Science Center, 166 Water St., Woods Hole, MA Eric.Robillard@noaa.gov 
 
Paul Rago, Chief, Population Dynamics Branch, Northeast Fisheries Science Center, 166 Water 
St., Woods Hole, MA Paul.Rago@noaa.gov 
 
 
Related projects 
 
The work under this NEC grant has been leveraged by additional funding under the Monkfish 
Research Set-Aside program for fishing years 2008, 2009, 2010, and 2011. The RSA projects 
funded additional DST tagging (tags and sea time) as well as laboratory experiments related to 
age validation by C. Bank as part of her master’s thesis. 
 
Presentations 
 
Presenter: Graham Sherwood 
Title: Archival Tagging Study of Monkfish 
Meeting:  Northeast Consortium Annual Participants’ Meeting 
Date: March 25, 2009 
Location:  Portsmouth, NH 
 
Presenter:  Larry Alade 
Title: Developing Surgical Methods for Implanting Archival Tags in Monkfish 
Symposium: Advances in Tagging and Surgical Procedures 
Meeting:  American Fisheries Society 
Date: Sept. 3, 2009 
Location: Nashville, Tennessee 
 
Presenter: Anne Richards 
Title: Archival Tagging of Monkfish 
Meeting: Northeast Consortium Annual Participant’s Meeting  
Date: Oct. 2010 
Location: Portsmouth, NH 
 
Presenters: Jon Grabowski, Graham Sherwood, and Crista Bank 
Title: Archival Tagging of Monkfish 
Meeting: Monkfish Cooperative Research Meeting 
Date: March 1, 2011 
Location: New Bedford Fishermen’s Club, New Bedford, MA 
 
Presenter:  Anne Richards 
Title: Monkfish, the Coolest Fish 
Meeting: NMFS Port Agents monthly meeting  
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Date: April 8, 2011 
Location:  Webinar to NMFS Northeast Region port agents 
 
Presenter: Crista Bank  
Title: Age Validation of Monkfish Using Oxytetracycline in Field Experiments and Laboratory 
Trials 
Meeting: 2010 Joint Meeting of Ichthyologists and Herpetologists   
Date: July 9, 2010 
Location: Providence, Rhode Island 
 
 
Student Participation 
 
This project will fulfill part of the research requirements for a master’s thesis by 
Crista Bank at the University of Massachusetts at Dartmouth, School of Marine Science and 
Technology. The thesis title is “Age Validation of Monkfish, Lophius americanus”. 
 
Published Reports and Papers 
 
Grabowski, J. H., and G. Sherwood. 2011. Movements, Growth, and Habitat Use of Monkfish, 
Lophius americanus, based on Archival Tagging and Otolith Elemental Analyses. Final Report 
for 2008 Monkfish Research Set Aside Program Contract Number: NA08NMF4540431. 
 
Northeast Fisheries Science Center. 2010. Science Spotlight. NOAA and Fishermen Cooperate 
on Research into Monkfish Migration. January 27, 2010. 
http://www.nefsc.noaa.gov/press_release/2010/SciSpot/SS1002/ 
 
Plante, J. 2010. Tagging monks. Commercial Fisheries News 37(6), February 2010. [attached as 
Appendix I] 
 
Northeast Fisheries Science Center Monkfish Tagging Website. 
http://www.nefsc.noaa.gov/read/popdy/monkfish/Survey2009/taggingstudy.htm 
 
GMRI DST Monkfish Tagging Website: 
http://www.gmri.org/mini/index.asp?ID=34&p=93 
 
Future Research 
 
Future research should include increasing the number of DSTs released, expanding the 
geographic extent of releases, and broadening the size range of released monkfish. 
 
Error in length measurement of live vs. dead monkfish should be examined in more detail, and 
greater effort should be made to ensure accuracy in measurement of monkfish to be released. 
 
A non-injurious mark for the ventral surface of the monkfish should be developed to enhance 
detection of DST-tagged fish during processing by fishermen. 
 

http://www.nefsc.noaa.gov/press_release/2010/SciSpot/SS1002/�
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Outreach specifically to groundfish trawlers should be intensified because no returns were 
received from the trawl sector, which dominates the Gulf of Maine monkfish fishery.   
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Table 1. Dates and locations for tag release trips, with numbers tagged on each trip. 
 
 
 

  

Date Vessel Tagging Location Captain
Number 
Tagged

1/13/2009 Gertrude H So. New England Ted Platz 16
7/23/2009 Gertrude H So. New England Ted Platz 26
10/16/2009 C.W. Griswold W. Gulf of Maine Tim Caldwell 6
10/26/2009 C.W. Griswold W. Gulf of Maine Tim Caldwell 43
11/10/2009 Gertrude H So. New England Ted Platz 54
10/24/2010 C.W. Griswold W. Gulf of Maine Tim Caldwell 42
4/15/2011 Shamrock So. New England Bill McCann 77
7/9/2011 Adventura So. New England David Iglesias 9
7/11/2011 Finest Kind \II So. New England Rob Walz 26

Total DSTs 
released W. Gulf of Maine 91

So. New England 208
Total 299
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Table 2. Meta-data for recaptured DST-tagged monkfish. 
 
 
 
 

Release Recapture  

DST # Gender Date Region
Mgmt 
Region

Total 
Length 
(cm) Date Region

Mgmt 
Region

Total 
Length 
(cm)

Days at 
Large

Growth 
Increment 

(cm)
4114 M 11/10/2009 SNE South 58 6/11/2010 SNE South 60.5 213 2.5
4078 F 11/10/2009 SNE South 68 7/16/2010 SNE South 75.5 248 7.5
4128 F 10/24/2010 WGOM North 65 10/27/2010 WGOM North 68 3 3
4127 F 10/24/2010 WGOM North 74 10/27/2010 WGOM North 74.5 3 0.5
4119 unk 10/24/2010 WGOM North 68 6/22/2011 WGOM North 69 241 1
5448 M 4/15/2011 SNE South 60 5/25/2011 SNE South 61 40 1
5429 F 4/16/2011 SNE South 64 5/19/2011 SNE South 63 33 -1

L12773 F 4/16/2011 SNE South 59 10/18/2011 SNE South 63 185 4
 L12757 F 7/11/2011 SNE South 77 7/20/2011 SNE South 78 9 1
L12775 F 7/11/2011 SNE South 72 9/21/2011 SNE South 71 72 -1
L12766 unk 7/11/2011 SNE South 54 11/7/2011 SNE South 57 119 3
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B. 

 
C. 

 
 
 
 
 
 
 
Figure 1. Tags used in this study. (A) Star-Oddi Centi data storage tag (for internal implantation), 
(B) Lotek data storage tag (for external attachment), (C) Floy t-bar tag for external mark. Scale is 
cm.  

A. 
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Figure 2. (A) Placement of DST and t-bar tags on monkfish ready for release. (B) Intramuscular 
injection with OTC. 
 

  

A. 

B. 
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Figure 3. Tissue damage and discoloration caused by OTC injection in fish at large for 248 days.   
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Figure 4. Release locations of DST-tagged monkfish during 2009-2011. 
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Figure 5. Tagging box used to hold specimens during tagging operations (box elevated for this 
photo; during normal operation box is submerged more deeply). 
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Figure 6. Poster used for outreach to fishermen. 
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Figure 7. Map of recapture and release locations. Dot color indicates season of release or 
recapture, line color indicates sex of recaptured fish, numbers are DST tag numbers (numbers 
beginning with 12 are Lotek tags) with sex designated by ‘M’, ‘F’ or ‘U’.  
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Figure 8. Monkfish tagged with external L-DST and recaptured after 119 days. (A) Dorsal 
surface with L-DST, (B) ventral surface showing anchor for L-DST. 
  

A. 

B. 
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A. B. 

  
C. D. 

  
E. F. 

  
  
 
Figure 9. Attachment sites and tag fouling of recaptured monkfish. (A) Dorsal surface where L-
DST was attached externally for 72 days (L-DST # 12775), (B) ventral surface showing anchor 
for same Lotek external DST (L-DST # 12775), (C) Dorsal surface showing healed incision site 
of monkfish tagged with internal S-DST at large for 213 days (S-DST # 4119), (D) insertion site 
for external t-bar anchor tag on fish at large for 185 days (L-DST # 12773), (E)  insertion site for 
external t-bar anchor tag on fish at large for 88 days (L-DST # 12766), (F) t-bar tags fouled with 
algae on fish at large for 185 days (L-DST # 12773). 
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Figure 10. Temperature and depth readings for two fish released in fall and recaptured in late 
spring or early summer. Temperature (C) red, depth (m) blue.  
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Figure 11.  (A) Seasonal variation in growth based on survey length at age data (from Richards et 
al. 2008), (B) Annual growth increment of recaptured fish adjusted for seasonal growth rates 
while fish was at large, (C) Annual growth increment as percent of length at release. Unk = sex 
unknown. 
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Figure 12. Temperature and depth records from DST showing tidal signal (cyclical increase and 
decrease as tide rises and falls). 
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Appendix 1. Article from Commercial Fisheries News, February 2010. 
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