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• Primitive 
• Chondrostean fish
• Found in coastal and 

estuarine habitats 
• Low fecundity

– Late maturation ages  
• Anadromous 
• Fished since the 1700’s 

for meat and oil

Acipenseridae
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Atlantic Sturgeons Shortnose Sturgeons 
• Acipenser Oxyrinchus 

Oxyrinchus 
• 5-7 feet long 
• Lifespan of 60 years (Kynard 

et al. 1997)
• Most commonly fished species 

of sturgeon (Smith et al. 1985)
• Mouth width is less than 3/5 of 

the interorbital width 
• Enlarged bony plates near 

anal fin 

• Acipenser brevirostrum
• 3-4 feet long (Kynard et al. 

1997)
• Lifespan of 30 years (Horvath 

et al. 2005)
• Wider mouth and 

proportionally smaller snout 
• Mouth width is more than 3/5 

of the interorbital width 
• Pale lateral scutes 

(Roy et al. 2011)

Introduction Methods Results Discussion Conclusions 



History of Sturgeon Fishing 

Commercial 
Sturgeon 
fishing begins 
in the United 
States 

Sturgeon fishery 
peaked 

Due to 
overharvest, the 
commercial 
Sturgeon fishery 
collapsed

Atlantic Sturgeons 
went locally extinct 
in the Saco River, 
Maine 

The Endangered 
Species Act lists 
Shortnose 
Sturgeons as 
Endangered 

Clean Water 
Act is signed 

Atlantic Sturgeons 
are listed as 
threatened under 
the Endangered 
Species Act 

National Marine 
Fisheries 
Service bans 
sturgeon fishing 
in federal waters 

The first Atlantic 
Sturgeon was 
caught in the Saco 
River, Maine since 
1950 by University 
of New England 
researchers 

Roy et al. 2011; Little et al. 2013
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• Estuarine habitat 
• A historically ideal habitat for 

sturgeons 
• Downstream dams block off 

freshwater portions of the river 
• Sturgeons became locally extinct in 

the river in 1950 
• Sturgeons have been found to be 

present in the past 8 years 

Saco River, Maine

Reynolds & Casterlin, 1985
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Sturgeons’ Presence in the River

• 2007- first Atlantic Sturgeons were found 
present in the river

• Little (2013), showed that sturgeon had started 
to use the Saco River for feeding purposes 

• This study will focus on expanding our 
understanding of the prey species and foraging 
habitat of 2 different species of Sturgeon

• Disprove the idea that Sturgeons are present in 
the river to spawn 

Little et al. 2013
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• Diet has been hypothesized as a 
reason for the sturgeons’ return to the 
river (Little et al. 2013)

• Gastric lavage: a nonlethal method of 
sampling stomach contents 
– 0% mortality rate (Brosse et al. 

2002; Barnett el al. 2010; Light et al. 
1983) 

– Effectiveness is determined by 
timing of last meal (Brosse et al. 
2002) 

Diet and Stomach Content Analysis
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Research Questions:

1. How does the diet of Atlantic Sturgeons differ from the diet of 
Shortnose Sturgeons?

2. How are sturgeons utilizing the Saco River, Maine for feeding and 
reproduction?

Hypotheses:

H1: Atlantic and Shortnose Sturgeons will have different diets despite 
occupying the same river system.

H2: The difference in diets is due to the way that Atlantic and Shortnose 
Sturgeons use the river system. 

Research Questions and 
Hypotheses
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• Sturgeons were caught during the field season (May-
October) of 2013, 2014, 2015

• Gill net sizes: 6, 12, 14 inch 
• Place offshore using the UNE research vessel 
• Soak time: 3-10 minutes
• River water measurements:

– Depths: 3.93 to 26.9 feet 
– Temperature: 5.9 to 8.3°C 
– Salinity: 15.48 to 20.27 ppt

Capture 

http://www.michigansportsman.com/Net_Locations.htm
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• Sturgeons were placed in a holding pen for 
~10 minutes 

• Tagging: 
– PIT (Passive Integrated Transponder) Tag
– T-bar tag 

• Measurements taken:
– Total length
– Fork length 
– Interorbital width
– Head length 
– Mouth width

Tagging and Measurements

http://fishwild.vt.edu/afs/AFS_education_fisheries_te
_visua

http://www.michigan.gov/images/dnr/PIT-TAG-
small_216686_7.jpg
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• Flexible tube was guided by 
PVC pipe into the stomach

• Pressurized water was 
pumped into the stomach 

• Stomach contents were 
collected on a mesh 
quadrant square 

• Stomach contents:
– Stored on ice 
– Analyzed using numerous 

indices: number, mass, 
frequency, %IRI 

– Welch two-sample t-tests: 
Sand Lance, Amphipods 
and Scuds 

Gastric Lavage 

Light et al 1983; Anderson et al. 2008; Barnett et al. 2010
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• Atlantic Sturgeons Average 
Sizes:
– Fork length: 121.06 cm
– Total length: 136. 65 cm
– 2014: largest average 

sizes 
• Shortnose Sturgeons 

Average Sizes:
– Fork length: 85.78 cm
– Total length: 96.61 cm
– 2015: largest averages 

sizes 

General Sampling Data

Total Length

Fork Length
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Capture 
Date Species

Fork 
Length

Total 
Length 
(cm) Tbar #

6/20/13 Shortnose 104.5 49517
6/20/13 Shortnose 100.5 49625
6/27/13 Shortnose 81.5 92.0 47847
7/12/13 Shortnose 83.5 98.0 49514
7/12/13 Shortnose 62.0 73.0 49513
7/12/13 Shortnose 89.0 103.0 49617
7/12/13 Shortnose 87.0 101.0 49615
7/18/13 Shortnose 76.0 85.0 49611
7/18/13 Shortnose 99.0 111.0 49509
7/18/13 Shortnose 76.0 86.5 49604
7/18/13 Shortnose 71.0 84.0 49602

8/8/13 Shortnose 76.0 86.0 49569
8/8/13 Shortnose 70.0 80.0 49570
8/8/13 Shortnose 68.0 83.0 49567
8/8/13 Shortnose 70.5 75.0 49568
8/8/13 Shortnose 78.5 93.0 49571

8/22/13 Shortnose 111.5 123.0 50043
8/22/13 Shortnose 69.0 78.5 50042

Capture Date Species Fork Length Total Length (cm) Tbar #
6/27/13 Atlantic 147.5 168.5 49515
6/27/13 Atlantic 106.5 124.0 49516
7/12/13 Atlantic 81.0 95.5 49512
7/12/13 Atlantic 88.0 103.0 47845
7/12/13 Atlantic 65.0 76.0 49616
7/12/13 Atlantic 143.0 167.0 49614
7/18/13 Atlantic 67.0 76.5 49605
7/18/13 Atlantic 71.0 79.0 49612
7/18/13 Atlantic 123.0 143.0 49507
7/18/13 Atlantic 118.0 138.0 49603
7/18/13 Atlantic 122.0 141.0 49601
7/18/13 Atlantic 69.0 82.0 49508

8/1/13 Atlantic 84.0 94.0 49553
8/1/13 Atlantic 106.0 122.0 49560
8/1/13 Atlantic 169.0 191.0 49558

8/14/13 Atlantic 147.0 157.0 50050
8/14/13 Atlantic 171.5 191.0 50049
8/14/13 Atlantic 115.0 131.0 50048

General Sampling Table 



• Atlantic Sturgeons: primarily feed on 
Sand Lance, Ammodytes americanus
– 89% of relative importance in the diet 
– Has not been observed in other rivers 

(Robarbs et al. 2000)
• Shortnose Sturgeons: primarily feed 

on Scuds, Amphipoda
– 54% of relative importance in the diet 

Diet Composition

http://www.naturebob.com/zenphoto/index.php?al
bum=fish&image=pacific-sand-lance.jpg

http://www.flytyingforum.com/index.php?showtopic=79872
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%IRI:
N= number of occurrences 
M= mass 
F= frequency of occurrence

IRI= (%N + %M)%F 



• Sand Lance
– difference in frequency of occurrence 

between the two species: p<0.001
– difference in mass and number of 

occurrences between the two species: 
p<0.001

• Scuds
– difference in frequency of occurrence 

between the two species: p<0.01
– difference in mass in the two species: p<0.01

Statistical Analysis
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• Acoustic transmitters 
detected sturgeons’ location 

• Atlantic Sturgeons
– downstream
– sandy bottom: suitable 

habitat for Sand Lance 
• Shortnose Sturgeons

– upstream
– gravel bottom: suitable 

habitat for Scuds 

Location in the River
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Day/Night Low Tide
Fished 
Time Date Temp Salinity DO pH Common Name TL (mm) CW (mm) Weight (g)

Day 6:57 6:30 5/19/15 16.34 7.13 9.31 7.99 American sandlance 114.9 4
Day 6:57 6:30 5/19/15 16.34 7.13 9.31 7.99 American sandlance 111 3.56
Day 6:57 6:30 5/19/15 16.34 7.13 9.31 7.99 American sandlance 110.36 3.23
Day 6:57 6:30 5/19/15 16.34 7.13 9.31 7.99 American sandlance 109.4 3.75
Day 2:18 1:30 5/28/15 18.93 11.19 8.61 8.1 American sandlance 99.2 3.57
Day 3:00 2:30 5/29/15 17.92 11.25 8.83 7.91 American Sandlance 112.2 4.17
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 40.7 0.18
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 44.7 0.22
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 40.2 0.17
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 44.8 0.26
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 48 0.23
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 47 0.23
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 45.3 0.18
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 46.4 0.28
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 38.8 0.18
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 41.7 0.18
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 42.5 0.23
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 39.8 0.21
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 41.8 0.24
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 American Sandlance 44.4 0.21

Seine Net Sampling Data 



• First study to look at the 
diet of sturgeons 
– previously unknown that 

the diets of the two 
species varied 

– prey species are 
common in the Saco 
River, compared to other 
nearby rivers

– links diet to a possible 
reason for the sturgeons’ 
return 

Sturgeons in the Saco River
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• Saco River: used as a feeding ground prior to 
spawning 

• Sand Lance 
– nutrient dense, high caloric prey species 
– not as abundant in nearby rivers (Little et al. 2013) 
– sturgeons are able to conserve energy for spawning 

• Shortnose Sturgeons have been found to 
consume some Sand Lance
– Proves to be relatively important due to high mass 

Prey Species
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• Saco River: an important part 
of the sturgeons’ lifecycle 
and migratory pattern 

• Important for conservation 
efforts 
– to understand the 

migratory patterns and 
feeding patterns 

Conservation
Introduction Methods Results Discussion Conclusions 
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• Atlantic and Shortnose Sturgeons have 
different diets despite occupying the same 
river system

• Each species occupies a different portion 
of the river based on preferred prey 
species 

• Sturgeons are in the Saco River, Maine 
primarily to feed

Novel Findings
Introduction Methods Results Discussion Conclusions 
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