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Marine Mammals as Ecosystem Sentinels
Long -lived apex predators in the coastal environment

Studies of bottlenose dolphins in Galveston Bay have taken 
place since the late 1980s (Jones, 1988; Bräger et al., 1994; 
Fertl, 1994; Beier, 2001 McDaniel, 2022; Mintzer et al., 2023)

The Galveston Bay Dolphin Research Program (GDRP) has 
identified over 1,000 unique individuals since 2014

High site fidelity to Galveston Bay, TX with known freshwater 
exposure (Mintzer et al., 2023)

The objective of this research is to apply the Dolphin FRESH Protocol (Fazioli et 
al., in press) to a real -world dataset for the first time and begin characterizing 
the progression and severity of freshwater -related skin lesions.



Freshwater Skin Disease

A response characterized by the 
development of skin lesions and physiological 
stress

What is FSD?

Ex. Increased precipitation events and future 
coastal infrastructure projects 

Altering salinities within estuarine ecosystems

Environmental Changes

Examples of ‘positive’ case of FSD. Photo 
Credits: Galveston Bay Dolphin Research 
Program, NMFS MMPA Permit #18881



Methodology

942 distinct dolphins were 
sighted on boat -based surveys 
in Galveston Bay from 2014 -
2019.

15+ sightings during the study period

Distinct fins and high site fidelity

Further methods laid out in Mintzer et 
al., 2023

A  ‘case’ is defined as all 
photographs of an 
individual at a single point
in time

Boat- based Surveys

‘Case’

Selection Criteria

Photo Analysis
Dolphin FRESH Protocol 

The FRESH Screening Decision Tree

FRESH Scoring Rubric



Methodology - FRESH Screening Decision Tree

Outlines the criteria each case must 
satisfy prior to application of the 
FRESH Scoring Rubric. 

Positive cases are then evaluated 
for FSD indicators (overgrowth, 
target -like lesions, and light 
discoloration) utilizing the FRESH 
Scoring Rubric ( Fazioli et al., in 
press ).

Case meets visual 
assessment quality 

standards

No

Indicators of FSD cannot be 
determined for this case

Skin anomaly 
present

Record case as 
negative for 

observation of FSD

Anomaly consistent 
with primary FSD 

indicators

Record case as negative for 
observations of FSD and 

evaluate using Ewing et al. 
(2023) matrix

Record case as 
“suspect”

Complete 
Scoring Rubric 
for this case

Yes

Un-
sure

No Yes

No Yes

Fa zio li, K. L., To m s , C., Ta ke s h it a , R., Q u a c ke n b u s h , A., Gr e ig , D., Ro wle s , T., ... 
& Min t ze r , V. Th e  Do lp h in  FRESH  Pr o to c o l: vis u a l Fr e s h wa te r -Re la t e d  
Eva lu a t io n  o f Skin  H e a lt h  in  fr e e -r a n g in g  b o t t le n o s e  d o lp h in s  (Tu r s io p s  
s p p .). Frontiers in Marine Science, 13 , 1743541.



Preliminary Results - Screening

No. of 
Images 

Screened

No. of 
Cases 

Evaluated

No. of Cases 
that Met

Visual 
Assessment 
Standards

No. of 
Cases 

Negative 
for  FSD

No. of Cases 
Suspect for  FSD

No. of Cases 
Positive for  FSD

2,535 966 595 114 243
Range (0-13 cases)

238
Range (0-22 cases)

2,535
PHOTOGRAPHS

SCREENED
47

DOLPHINS

966
CASES



Preliminary Results - Overgrowth
One individual (#85; 2.13% of individuals) was observed to have 

overgrowth lesions, co -occurring with target -like and light 
discoloration lesions, on two different occasions. 

6/7/2016
Case Score: 14

10/9/2019
Case Score: 10



Preliminary Results - Target- like Lesions
17 individuals (36.17%) were observed with target -like lesions, co -
occurring with light discoloration, on at least one occurrence.

Animal 1
6/6/2016

Case Score: 13

Animal 85
05/04/2015

Case Score: 10 



Preliminary Results - Light Discoloration
23 individuals (48.94%) were observed with only light 

discoloration lesions on at least one occurrence. 

Animal 48
6/27/2016

Case Score: 7 

Animal 75
05/08/2018

Case Score: 1  



Preliminary Results - Sever ity Classes

LOW
(1- 5)

MEDIUM
(6- 12)

HIGH
(>12)

133 (55.88%) 102 (42.86%) 3 (1.26%)



Example #85 - Sever ity Classes

9/5/2017
Case Score: 6

8/26/2015
Case Score: 3

Low Severity Medium Severity
6/7/2016

Case Score: 14

High Severity



Preliminary Results - Salinity v. Case Score

Strong negative relationship between 
salinity and case score

● Higher salinity → Lower case score
● Sp e a rm a n ’s  ρ  = −0.4 0 (n  = 324 , p  = 

3.66e ⁻¹⁴ )

Odds of higher case score drop with 
increasing salinity

● O R = 0.88 (95 % CI: 0.85 –0.91; p  = 1.08e ⁻¹³)

Repeated -sighting models confirm the 
pattern

● Hig h e r  s a lin ity r e d u c e s  o d d s  o f a n y 
le s io n  b e in g  p re s e n t

● O R = 0.86 (95 % CI: 0.817–0.915 ; p  = 4 .20e ⁻⁷)
Plo t  o f c a s e  s c o re  a g a in s t  s ig h t in g  s a lin it y; 

t h e  t r e n d lin e  s h o ws  t h e  n e g a t ive  r e la t io n s h ip  
b e twe e n  s a lin it y a n d  c a s e  s c o re .



Key Takeaway & Next Steps

Complete evaluation of all 
126 individuals and integrate 
salinity/water -quality data.

Increased presence of lesions and severity are associated with 
lower salinities.  

As s e s s  le s io n  p r o g r e s s io n  a n d  
id e n t ify t h r e s h o ld s  lin ke d  to  
fr e s h wa te r  e xp o s u r e .

Re la t e  c a s e  s c o r e s  t o  s ig h t in g  
lo c a t io n s , m o ve m e n t s , a n d  
d is t r ib u t io n  s h ift s .

De ve lo p  m a te r ia ls  t o  s u p p o r t  
c o m m u n ity o u t r e a c h  o n  
e n vir o n m e n ta l im p a c t s .

1

3

2

4
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Fazioli, K. L., Toms, C., Takeshita, R., Quackenbush, A., Greig, D., Rowles, T., ... 
& Mintzer, V. The Dolphin FRESH Protocol: visual Freshwater -Related 

Evaluation of Skin Health in free -ranging bottlenose dolphins (Tursiops 
spp.). Frontiers in Marine Science, 13, 1743541.



Galveston Bay’s Urban Bottlenose Dolphins
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G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Freshwater Exposure Topics of Interest...

Ou r m is s io n  is  to  b e tte r u n d e rs ta n d  th e  b o ttle n o s e  d o lp h in s  th a t live  in  th e  
h ig h ly in d u s tria lize d  Ga lve s to n  Ba y e s tu a ry. We  s tu d y th e  e c o lo g y, b e h a vio r, 

a n d  h e a lth  o f th is  p o p u la tio n  a n d  ra is e  p u b lic  a wa re n e s s  a b o u t d o lp h in s .

Ou r Mis s io n



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Population Monitoring 
Photo-identification



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

• Se a s o n a l c h a n g e s  in  
d is trib u tio n  with in  b a y

• Se a s o n a l m o ve m e n t  in to  
b a y ( tra n s ie n t 
in d ivid u a ls )

• Fo ra g in g  Ec o lo g y

• Fre s h w a t e r  Exp o s u re

• 396  s u rve ys ; 29 ,5 11 km  
s u rve ye d ; 17,726  d o lp h in s  
s ig h te d

• >10 0 0  d is tin c t in d ivid u a ls  
c a ta lo g e d

• 91 b io p s y s a m p le s  
c o lle c te d

• 112 la n d - b a s e d  
o b s e rva tio n  s h ifts

• ~20 0  in d ivid u a ls  with  
h ig h  s ite  fid e lity to  
u p p e r b a y = > 
“re s id e n t s ”



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Upper Galveston BaySite  Fid e lity

• Are there groups within the population with varying affinity to UGB?

• Is there a resident population of dolphins within UGB?

Site Fidelity = tendency for an animal to reuse and return to an area

Sighting Histories (2016-2019), 442 individuals

CATALOGID 1 2 4 5 6
Jan (2016) 0 0 0 0 0
Feb (2016 1 0 0 0 1
Mar (2016) 0 0 0 0 0
Apr (2016) 0 0 0 1 1
May (2016) 0 0 0 0 1
Jun (2016) 1 0 0 0 1
Jul (2016) 1 0 0 0 1
Aug (2016) 1 0 0 0 0
Sep (2016) 0 0 0 0 1
Oct (2016) 1 0 1 0 0

Occurrence -monthly sighting rate, indicating how frequently 
individuals use the study area. 

Permanence - indicates the total length of time an 
individual is known to have used the area 
Periodicity - reoccurrence rate that can facilitate the 
comparison of individuals sighted over different time periods 



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Group 1 (n=192, 43%)
Year-round residents
Seasonal recurring residents

Group 2 (n=141, 32%)
Transients/one-time 
visitors

Group 3 (n=109, 25%)
Short-term users



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Some individuals may have affinities for 
different parts of the bay – potentially related 
to sex, life stage; maternal range (natal 
philopatry) or social networks

Mintzer, V. J., Quackenbush, A., & Fazioli, K. L. (2023). Site fidelity of common bottlenose 
dolphins (Tursiops truncatus) in a highly industrialized area of the Galveston Bay 
estuary. Marine Mammal Science, 1– 18.

Next step – Include collaborative 
data to expand the study area



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

• Interacting with a human 
platform (boat, buoy, dock, fishing 
gear, etc.) in 51% of sightings 
(2014-2025)

• 24% specifically interacting with 
Trawlers

Hu m a n  In te ra c tio n
• Dolphins are found in high density 

in the Houston Ship Channel



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Tra wle r Fo ra g in g
Up p e r Ba y o n ly (20 15 - 20 17)
6 9 % o f o b s e rve d  fo ra g in g  b e h a vio r o c c u rs  in  
a s s o c ia tio n  with  a  s h rim p  tra wle r

En tire  Stu d y a re a  (20 14 - 20 25 )
4 5 % o f o b s e rve d  fo ra g in g  b e h a vio r o c c u rs  in  
a s s o c ia tio n  with  a  s h rim p  tra wle r

How many residents have been seen 
foraging associated with a trawler?
• 162 High site fidelity individuals (Group 1) 

sighted at least 9 times

ALL of them



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

Residency, ranging patterns and life history data bring 
context and meaning to other projects

ID #1 (“Squirt”) - Male
2013    First Sighting ~Age 4
2016    Biopsy sample ~Age 8  
           ∑45PCBs = 110,714 ng/g lipid
           Formed alliance with ID #81
2017    Biopsy sample ~Age 9
           ∑45PCBs = 141,666 ng/g lipid
2021    Alliance partner disappeared
2026   ~Age 17

n=69



G a l v e s t o n  B ay ’s  U r b a n  B o t t l e n o s e  D o l p h i n s

www.g a lve s to n b a yd o lp h in .o rg

A ve ry s p e c ia l th a n k yo u  to  a ll o u r in d ivid u a l s u p p o rte rs , s p o n s o rs , a n d  p a rtn e rs !

http://www.galvestonbaydolphin.org/


Common bottlenose dolphins (Tursiops truncatus) 
as bioindicators of inorganic chemical pollution

along the Galveston Coast
Madison Hallmark1, Kyra Kaiser1, Jamie Larson1, Heidi Whitehead2, Ioana E. 

Pavel1, and Dara N. Orbach1

1Department of Life Science- Texas A&M University – Corpus Christi, Texas
2Texas Marine Mammal Stranding Network, Galveston, Texas



Pb

Dolphins as Bioindicators

Hg

Image by Rawpixel.com



Contaminant Exposure

Created with BioRender



Galveston Bay & Coastline

Image by James Dillard

Image by JRH Engineering

Port of Hous ton

Port of Galves ton



U.S. Environmental Protection Agency

EPA National Primary Drinking Water Regulations

MCGL – Maximum Contamination Level Goal
MCL – Maximum Contamination Level

Image by Rawpixel.com



Research Goal

• Detect and quantify bioaccumulation of 

inorganic chemical pollutants in skin of post-

mortem dolphins (n = 104) recovered along the 

upper Texas coast.



Sample Collection

Created by Taylor Rausch Demographics  of Dolphin Samples

n= 104
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Sample Preparation
Skin Extraction Dehydration

Closed Vessel Acid 
Digestion & Dilution



Inductively Coupled Plasma Optical Emission Spectroscopy 
(ICP-OES)



Results
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Chemica l Contaminants

Calf 
(n = 23)
Yearling 
(n = 16)
Subadult 
(n = 10)
Adult 
(n = 39)
MCL
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Chemica l Contaminants

Calf
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Subadult

Adult

MCL
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Summary

Contaminants of concern



Future Directions
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Group 1
• As, Ba, Cd, Cu, Sb, Se

Group 2
• Cr, Hg

Group 3
• Be, Pb, Tl

External Calibration Curve



Method Validation
V. vulnificus

• Linear dynamic range

• 4 laboratory blanks

• Standard addition method

• Quality control sample



Supplementary



Supplementary



Supplementary



Results
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La n d - b a s e d  d o lp h in  s u rve ys  
c on d u c te d  b y c itize n  s c ie n tis ts : 
Wh a t we  h a ve  le a rn e d  a b ou t 
d o lp h in - fis h e r in te ra c tion s  a t 
Se a wolf Pa rk

Alys s a  Qu a c ke n b u s h , Kris t i Fa zio li, Elis a  O’Ne a l, 
Sh e ra h  Mc Da n ie l, & Va n e s s a  Min tze r



Se a w o lf Pa rk , Ga lv e s t o n  Is la n d



Wh y  Se a w o lf Pa rk ?
Ed u c a te

Do lp h in s  “p a tro l” fis h e rs

Se a wo lf Pa rk Sta tio n

Po p u la r fis h in g  s p o t

Co m m u n ity in vo lve m e n tFis h in g  lin e  d e b ris

Se a wo lf Pa rk Sta tio n



Se a w o lf St a t io n  
Vo lu n t e e r
Cit ize n  Sc ie n t is t s

• 30  a c tive  c itize n  
s c ie n tis ts

• Tra in in g  m o re  
Su m m e r 20 26



O
b

je
ct

iv
es 1. Ob s e rve  h o w d o lp h in s  u s e  th e  

h a b ita t a ro u n d  th e  p a rk

2. Ga th e r in fo rm a tio n  a b o u t 
th re a ts  th a t a ffe c t d o lp h in s

3. Qu a n tify in te ra c tio n s  b e twe e n  
d o lp h in s  a n d  h u m a n s

NMFS Pe rm it # 18 8 8 1

Se a wo lf Pa rk Sta tio n



• Ph o to g ra p h e r & 
Da ta  Co lle c to r lo o k 
fo r d o lp h in s

• 2 vo lu n te e rs  c o lle c t 
h o u rly p o in t 
s a m p lin g  d a ta

• En g a g e  with  fis h e rs

Me t h o d s



• Co m p le te d  113 s h ifts

• En g a g e d  with  126 5 p a rk 
vis ito rs / fis h e rs

• 35 7 h o u rs  o f s u rve y e ffo rt

• Sig h te d  14 92* to ta l d o lp h in s
*n o t n u m b e r o f in d ivid u a l d o lp h in s



Do lp h in  Be h a v io rs

Se a wo lf Pa rk Sta tio n

Se a wo lf Pa rk Sta tio n

Pa tro l

Na tu ra l 
Fo ra g in g

De p re d a te



Do lp h in  Be h a v io rs

Se a wo lf Pa rk Sta tio n

If d o lp h in s  a re  
p re s e n t d u rin g  b o th  
s e a s o n s , wh y is  th e ir 
b e h a vio r d iffe re n t?

Se a wo lf Pa rk Sta tio n

Pa tro l
Na tu ra l 

Fo ra g in g



Do lp h in  Pre s e n c e



Do lp h in  Pre s e n c e

No  s ig n ific a n t 
d iffe re n c e  b e twe e n  
s e a s o n s

( t- te s t, p  > 0 .0 5 )

Pa tro llin g  b e h a vio r 
is  n o t re la te d  to  

d o lp h in  p re s e n c e



Fis h e r  Pre s e n c e



Fis h e r  Pre s e n c e

Sig n ific a n tly fe we r 
fis h e rs  d u rin g  c o ld  
s e a s o n

( t- te s t, p  < 0 .0 5 )

Pa tro llin g  b e h a vio r 
c o rre la te s  with  fis h e r 

p re s e n c e  a n d  
o p p o rtu n itie s  to  p a tro l



Do lp h in  Be h a v io rs

Se a wo lf Pa rk Sta tio n

Do lp h in  fo ra g in g  b e h a vio r 
c h a n g e s  with  fis h e r p re s e n c e

Se a wo lf Pa rk Sta tio n

RISKY!



Wild life  En t a n g le m e n t s  in  Ga lv e s t on  Ba y

NMFS Pe rm it # 23203

Seawolf Park Station

Se a wo lf Pa rk Sta tio n

NMFS Pe rm it # 23203 NMFS Pe rm it # 23203

NMFS Pe rm it # 23203



Mo n o fila m e n t  Re c y c lin g

Ou tre a c h

Fis h in g  d e b ris



Mo n o fila m e n t  Re c y c lin g
Mo re  
tu b e s  

in s ta lle d

Do lp h in  
Sta tio n  
b e g a n



Mo n o fila m e n t  Re c y c lin g

Will we  s e e  g ra d u a l 
in c re a s e  in  a m o u n t 
re c yc le d  d u e  to  o u r 
p re s e n c e ?

Do e s  th e  a m o u n t 
re c yc le d  c o rre la te  
to  fis h e r p re s e n c e ?

Mo re  
tu b e s  

in s ta lle d

Do lp h in  
Sta tio n  
b e g a n



N
ex

t S
te

p
s 1. Lo n g te rm  m o n ito rin g

2. Sta rt  c a ta lo g  o f in d ivid u a l 
d o lp h in s  a t Se a wo lf Pa rk a n d  
tra c k th ro u g h  tim e

3. Exa m in e  p h o to s  fo r e vid e n c e  
o f e n ta n g le m e n t

Se a wo lf Pa rk Sta tio n

Se a wo lf Pa rk Sta tio n

Se a wo lf Pa rk Sta tio n



Th a n k  y o u ,
v o lu n t e e rs !



Th a n k  y o u !

g a lve s to n b a yd o lp h in .o rg    |   Alys s a  Qu a c ke n b u s h     |   a q u a c ke n b u s h @ g a lvb a y.o rg
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