
  �8�V�L�Q�J���J�H�R�P�R�U�S�K�R�O�R�J�\���D�Q�G���D�Q�L�P�D�O���³individuality�´���W�R���X�Q�G�H�U�V�W�D�Q�G���µ�V�F�D�S�H-scale predator 



  



  

Abstract 

Determining patterns and drivers of organismal distribution and abundance are 
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Figure 1.7: Bar graphs depicting mean and standard error (a) geomorphology types (confluences, 
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Figure C.3: Bar graphs illustrating for 2016 the number of tagged fish in each distribution group.  

Short-timers were excluded from subsequent analysis. 
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residence and high movements, but low numbers of individuals and North-South mid-channel 

Sound sites were characterized by high numbers of individuals, but low residence and low 

movements
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4 
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bass use the entire estuary study system (i.e., were they seen at all receivers), were they evenly 

distributed throughout PIE (i.e., did they use all locations equally), how were they distributed by 

number?; D
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marshes as well as multiple non-
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Sound (Fig. 1.2c) following the divisions used by Kennedy et al. (2016, 2017)
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 Stationary Array  
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 Fish Tagging 

Subadult and adult striped bass (n=59; mean fish size = 524 mm, range = 434-623, SE = 

5.85) were captured by fly angling with barbless hooks within our four focal confluences (West 

Creek, Rowley River Mouth, Third Creek, and Grape Island). We tagged fish on 11 days during 

two tagging events in the summer of 2015. Specifically, we tagged 44 angled striped bass on 

June 24 �± June 29 and 15 striped bass on July 22 �± July 26. All striped bass were released near 

capture locations. We tagged n
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 Data and Response Metrics 

Receiver data were downloaded �L�Q�W�R���9�(�0�&�2�¶�V���9�8�(���V�R�I�W�Z�D�U�H��approximately monthly.  

Each individually coded tag detection was recorded as a single data line including information on 
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detected monthly (June: 44 fish, 100%, July: 50 fish, 87% August: 48 fish, 81%) until fish 
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from 0.21-
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residence time although non-confluences were also the most variable (Fig. 1.7b). Confluences 

had a higher coefficient of variation than non-confluences and exits (Fig. 1.7c).  

All exit sites had low residence times and were not significantly different (Fig. 1.7d). 

Within the confluence category, tagged striped bass spent more time in West Creek than 
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 Discussion 

 Take-home Message 1: High Resolution Telemetry Data 
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 Take-home Message 3: Geomorphic Features 

At the seascape scale, geomorphic correlates of distribution provide insights into how 
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near any other geomorphic features. Kennedy et al. (2016) also found that non
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Figure 1.3:
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Figure 1.5
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Figure 1.7: 



50 

(e) confluences, and (f) non-confluences.  The dotted line is the estuary mean.  
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providing insights into unexplained variation in patterns and drivers of field distribution, but has 

not been well linked to field patterns yet. Here, we use high resolution telemetry data to quantify 

individuality in distributional groups for striped bass predators in an estuarine seascape (Plum 

Island Estuary, MA), then we assess if identifying distinct individuality increases the 

understanding of geomorphic and regional drivers of distribution. 
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Importance of individuality. Individuality and behavioral syndromes are the focus of 

m
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(i.e., zero values were included) 
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moved a lot, but primarily within the Rowley River resulting in them spending a lot of time at a 
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2.4c), had a high highest 
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(P<0.05; Fig 2.9). The Extreme Fidelity and Exploratory distributional groups spent little time at 
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 Take-home Message 3: Site Fidelity 
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Figure 2.1: Spatial cluster dendrogram based on proportion of time spent at each receiver. The red box indicates fish within 
the Rowley River Distribution Group. The purple box indicates Non-Rowley Distribution Groups. Each number indicates an 
individual fish.  
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Figure 2.5: 
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Figure A.1: Histograms illustrating (a) the length distribution of tagged striped bass and 
(b) the weight distribution of tagged striped bass.
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Figure A.4: Map showing the distribution of fish that were 
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Appendix B - �<�H�D�U�O�\���'�L�I�I�H�U�H�Q�F�H�V���%�H�W�Z�H�H�Q�������������D�Q�G�������������L�Q���1�X�P�E�H�U��

�R�I���8�Q�L�T�X�H���,�Q�G�L�Y�L�G�X�D�O�V�����5�H�V�L�G�H�Q�F�H���7�L�P�H�����D�Q�G���1�X�P�E�H�U���R�I���0�R�Y�H�P�H�Q�W�V 

 Justification 

In Chapter 1, I reviewed estuary-wide trends in number of tagged fish
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Residence Time.  Residence time 
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Figure 
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Figure B.7: Bar graphs depicting mean and standard error (a) geomorphology types (confluences, non-confluences, and exits), 
mean and standard error of (b) confluences, (c) non-confluences, and (d) exits.  The dotted line is the estuary mean.  Letters 
indicate the results of Tukey post hoc comparisons. P<0.05 was used to determine significance.
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Appendix C - 
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Exploratory. So, the trend of the Extreme Fidelity group visiting less receivers remains the same, 
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Figure C.2: Temporal-spatial cluster dendrogram for 2016 using the total number of days in PIE, total number of receivers 
visited, total movements, 

he 

number of receivers 
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Figure C.3: 
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Figure C.4: For the 
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Figure D.2: 
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134 Figure D.4: Trajectories for two different fish, y axis, over two different years, x axis. Included is the total number of days spent in PIE for each fish during each year and the distribuatio group that fish was categorized under.   
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Figure D.7: Trajectories for two different fish, y axis, over two different years, x axis. Included is the total number of days 
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Figure D.10: 
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Figure D.11: Trajectories for two different fish, y axis, over two different years, x axis. Included is the total number of days 




