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Abstract

Background: Atlantic and Shortnose Sturgeon are primitive fish that populated the Saco
River, Maine up until the 1950s, when they became locally extinct due to anthropogenic
disturbances. In the last decade, their return has been documented, but their reason for
return is unclear. This study looked at diet as a possible reason for their return.

Methods: Sturgeons were caught using gill nets placed in the Saco River. Using gastric
lavage, a flexible tube was inserted into the stomach of the sturgeon, and water was
pumped into the stomach to flush out the stomach contents. The contents were collected
on a quadrant square and brought to the lab and analyzed.

Results: It was found that Atlantic and Shortnose Sturgeon diets vary dramatically. Using
the index of relative importance (%IRI), it was determined that Sand Lance,
Ammodytidae, make up 89% of the Atlantic Sturgeons’ diet. In contrast, Scuds,
Amphipoda, make up 54% of the Shortnose Sturgeons’ diet. In addition, it was found that
Atlantic Sturgeon are more common downstream, where Sand Lance are found due to the
sandy substrate. Shortnose Sturgeons are more common upstream, where Sand Lance are
less common.

Conclusions: The study suggests that the sturgeons are using the Saco River where prey ‘/——EFormatted: Left

species are not as abundant as a location for feeding prior to traveling to nearby
freshwater rivers for spawning. This contradicts previous hypotheses, stating that the
sturgeons were present in the river for spawning. This study is important in the future
conservation and protection of the sturgeon in the Saco River, Maine
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L. Review of Literature Formatted: Font: (Default) Times New Roman
Sturgeons, Acipenseridae, are chondrostean fish that have existed for over 120 Formatted: Font: (Defaulf) Times New Roman, ltalic
- . . . . Formatted: Line spacing: 1.5 lines
million years. They are benthic dwelling fish that are commonly found in coastal and pacing
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estuarine habitats (Roy et al. 2011; Horvath et al. 2005). The family Acipenseridae is
characterized by low fecundity, including slow growth and late maturation ages. Males
reach sexual maturity at age 10 and females at age 10-25 (Roy et al 2011; Lasalle et al
2010). Sturgeons are anadromous fish that spend most of their lives in salt or brackish
water (Kynard et al. 1997; Little et al. 2013). Sturgeons have been fished in the United

A

States since the 17! century for their meat as well as the oil found in the swim bladder. /[Formatted:

Font: (Default) Times New Roman

The fishery peaked in 1890 and experienced an almost total collapse by 1905 (Smith et al \[F"’ma“e"¢ Font: (Default) Times New Roman

1985). Due to fishing, North American populations of sturgeons decreased dramatically,
which prompted the National Marine Fisheries Service to ban sturgeon fishing in federal
waters in 1999 (Horvath et al. 2005; Little et al. 2013). In addition, sturgeons are
extremely sensitive to environmental changes and decreased population sizes have been
observed in rivers with high pollution levels and increased human activity (Roy et al
2011).

The Saco River, Maine is an estuarine habitat that flows into the Gulf of Maine

(Reynolds & Casterlin, 1985). The Saco River is the sixth largest river system entering

the coastal waters of the Gulf of Maine (Little et al. 2011). Historically, sturgeons were

abundant in the river since they were able to use the river to spawn. However,
downstream dams now prevent the sturgeon from reaching the freshwater portions of the
lake, making the river unsuitable for spawning (Brothers et al 2008; Reynolds &
Casterlin, 1985). Due to overfishing, pollution and downstream dams, sturgeons went
locally extinct in the river in the 1950°s (De Riu et al 2014; Smith et al 1985; Lasalle et al
2010). In 2007, sturgeons-were-found-to-be-present-in-theriver-once-agatnresearchers at

the University of New England caught an Atlantic Sturgeon in the Saco River, which

documented their initial return (Little et al. 2013). Before this discovery, the Saco River

was not considered a suitable habitat for sturgeons. Decreased pollution levels in

compliance with the Clean Water Act (1972) as well as strict fishing regulations have

been credited with the Sturgeons’ return to the river (Reynolds & Casterlin, 1985). Two
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species of sturgeon, Atlantic Sturgeon, Acipenser oxyrinchus oxyrinchus, and Shortnose

Sturgeon, Acipenser brevirostrum, are commonly found in the Saco River.

Commented [JS1]: They can grow upwards of 12 ft.....I
| would add that in

Atlantic Sturgeons, Acipenser oxyrinchus oxyrinchus, are commonly 5-7, feet

long, but have been found to reach up to 12 feet. They areand bluish-black to brown
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colored with a white underbelly. These fishy are covered in 5 rows of scutes, or bony Highlight

plates. They have been found to live up to 60 years of age and are found along the Formatted: Font: (Default) Times New Roman, 12 pt
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Atlantic coast from the St. John River in New Brunswick, Canada to the St. Johns River
in Florida (Roy et al 2011; Kynard et al. 1997; Horvath et al. 2005). Atlantic Sturgeon
was the most commonly fished specie of sturgeon and their population was drastically
reduced due to overharvest (Smith et al 1985; Kynard et al 1997). The Atlantic Sturgeon
is now listed as threatened under the Endangered Species Act due to their current

condition.

Shortnose Sturgeons, Acipenser brevirostrum, have a very similar outward Commented [JS2]: Add some distinguishing

characteristics -size is not one of them...

appearance to that of the Atlantic Sturgeon. Because of this, the Shortnose Sturgeons was
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wereis often mistaken for it’s larger cousin and harvested (Smith et al 1985; Horvath et ,
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al. 2005)._Shortnose Sturgeons can be distinguished from Atlantic Sturgeons from their
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wider mouth and proportionally smaller snout. \ShortnoselSturgeonSﬂ,—heweve#are
rueh-smaller in size, reaching only 4 feet in length and about 50 Ibs (Horvath et al. 2005;

they inhabit different areas of the river...make contact
with cameron-

/ Commented [JS3]: We have acoustic data that suggests

Kynard et al. 1997). In addition, they live for an average of 30 years, which is much ;
Commented [JS4]: They do not inhabit the same

shorter than the lifespan of Atlantic Sturgeons. These fish are found in the same range as niche...they both use the river-we don't know why
i A atlantic have returned to the river system or why
Atlantic Sturgeons, but are much more rare (Bain et al 1997; Horvath et al 2005). Under shrotnose have come into the system (they were never

documented before our paper in 2011 (see little et al)

the Endangered Species Act, Shortnose Sturgeons are-alse labeled as endangered_(Little
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Both Atlantic and Shortnose Sturgeons gecupy-the-same-piche-in are found in the | Highlight
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Saco River, Maine, It is unclear why the Atlantic sturgeons have returned to the river

after many decades of absence, especially since they are unable to use the river for Formatted: Font: (Default) Times New Roman
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reproductive purposes (Brothers et al. 2008)._Shortnose Sturgeons have never occupied Formatted: Font: (Default) Times New Roman, Not
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the river prior to the past decade, and it is unclear why they have come into the system.
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Despite this, it is clear that the sturgeons have been able to return to the river because of ,
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fishing regulations, as well as improved overall health of the river due to the closure of Highlight
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-Diet has been hypothesized as a possible reason for the sturgeons’ return to the
river (Little et al. 2013). A study was initiated to determine the reason for the Sturgeons’
return to the river, in which diet was the main variable..-woeuld-tatk-abeut- the findingsof
litt ] is)_pl liemi ¢ leiah_ This will
your-firststatement: To determine diet composition, gastric lavage, a nonlethal method

of stomach content analysis, was used.

~Gastric lavage is a safe procedure for sturgeons and a 0%

mortality rate was observed in several studies (Brosse et al. 2002; Barnett el al. 2010;
Light et al. 1983). However, its effectiveness is determined by the timing of the
sturgeons’ last meal. If gastric evacuation has already occurred, gastric lavage is no
longer effective (Brosse et al. 2012; Varela et al. 2013; Ronnestad et al. 2007). Despite
this, gastric lavage is an important tool in studying the sturgeons’ diet since other
alternatives involve sacrificing the entire animal (Brosse et al. 2002; Kihara et al. 2011;
Barnett et al. 2010). -The yellow section-should really go-in-the methods-as you-are
deseribinga-technigue—Knowledge about the sturgeons’ diet is critical to understanding

the reason for their return to the river as well as to ensure protection of the species.

Formatted: Right: 0.25"




Rickles 8

Font: (Default) Times New Roman, Not

Y ave-hoth ively studied- past_—-be-specificw ’ Formatted:
) . . Highlight
Everywhere? due-te-their-low-population-numbers—Now that sturgeons are abundant in
\[Formatted:

Font: (Default) Times New Roman
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determine if diet is the reason for the sturgeons’ return to the river after decades of

absence. In addition, this information will provide insight into how and why the

sturgeons are utilizing the Saco River and how it plays a role in their migratory patterns.

2. Research Questions and Hypothesis:
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Atlantic and Shortnose Sturgeons will have different diets despite occupying the same

river systemniche.-Separate-this-into-two-hypothesisthatare-linked.
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\[ Formatted: Font: (Default) Times New Roman

Shortnose Sturgeons use the river system.

Formatted: Right: 0.25"




Rickles 10
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Atlantic and Shortnose Sturgeons were caught during the field season (May-

October) of 2013, 2014, 2015. Sturgeons were caught using 6 inch, 12 inch and 14 inch Formatted: Font: (Default) Times New Roman

gill nets that were placed in the river for 3-10 minutes in depths ranging from 3.93 to 29.6 Formatted: Indent: First line: 0.5", Line spacing: 1.5
lines
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feet. During these times, the river temperature ranged from 5.9 to 8.6 degrees Celsius.

Salinity remained fairly constant, keeping in the range of 15.48 to 20.27 ppt. All gill nets

were placed offshore in the Saco River from the University of New England research Formatted: Font: (Default) Times New Roman, Not
vessel. The nets were placed horizontally across the river and were supported by buoys ronlant
that displayed the NOAA research permit information, (Little et al. 2013) ./ Maire—You /[Formatted: Font: (Default) Times New Roman ]
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32.2 Measurements and Tagging;
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Sturgeons were placed in a holding pen before measurements were taken for an average
9 P gp 9 Formatted: Font: (Default) Times New Roman, Italic

of ten minutes. Physical measurements including total and fork length, interorbital width Formatted: Font: (Default) Times New Roman

head length, and mouth width w-were recorded. Weightfin-sizes? Teeth?A fin clip was Formatted: Font: (Default) Times New Roman, Italic
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taken from the pelvic fin to be used in genetic sampling tests. Each sturgeon received a

PIT (Passive Integrated Transponder) tag, a type of acoustic transmitter to track

movement. The PIT tag was inserted into the flesh behind the dorsal fin using a Biomark

MK10 Implanter with a 6-gauge stainless steel needle (Little et al. 2013). Each sturgeon

also received a -as-weH-as-a-T-bar tag to identify the sturgeon in case of recapture.
Physical measurements were recorded and kept in the Master Sturgeon Database at the
University of New England to identify each sturgeon and to be used for future research.
During all times when sturgeons were handled, all protocols from the IACUC were
followed to ensure the safety of both the sturgeons and the researchers. -yeu-want-te-be
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32.3 Gastric Lavage: /[ Formatted: Font: (Default) Times New Roman, Italic

Gastric lavage was performed, which is a nonlethal method of sampling stomach

contents. University of New England received approval through IACUC review, and this

approval was renewed for the 2014 and 2015 field seasons. All procedures and guidelines

from the IACUC were followed as a part of this study. During the process, the sturgeon

was held upside down and a PVC pipe guided a flexible tube into the sturgeons’ stomach.

The PVC pipe was then removed, and pressurized water was pumped into the sturgeons’

stomach, causing the stomach contents to be flushed out onto a mesh-covered quadrant

Formatted: Font: (Default) Times New Roman, Not
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covered-guadrantsquare-(Light et al 1983; Anderson et al. 2008; Barnett et al.
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The stomach contents were stored on ice or frozen until they could be analyzed. «ﬁ Formatted: Indent: First line: 0.5", Line spacing: 1.5
lines

e-In the

laboratory, lab-—Tthe stomach contents of each sturgeon’s stomach were weighed. Prey

species were separated into categories and counted. The contents were then analyzed

using numerous indices. Percent frequency, percent of mass and number of each prey

species was calculated for each prey species. The index of relative importance (IRI) was
used as the final indicator of the importance of each prey species in the sturgeons’ diet
since it combined all three of these calculations into one index. Arything-else?22?
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32.5 CemparisenComparisons;, see-comments-in-the-hypethesis-section,
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During calculations, the diet of Atlantic Sturgeons and Shortnose Sturgeons were
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compared to determine any differences between the two species in the same river. The
percent frequency atl-as well as the index of relative importance was compared between
the two species for each prey species. Additionally, Welch two-sample t-tests were used

to determine the statistical significance of the difference in prey species in the sturgeons’

diet. T-tests were performed on the most prevalent prey species in the sturgeons’ diet,

which included Sand Lance, Amphipods, and Scuds. For each prey species, t-tests were

performed that compared the number of each prey species and the mass of each prey

species.
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4.1 General Sampling InformationBata
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49526 6/5/13 141 50051 7/17/14 152 175
49630 6/5/13 155 50141 7/17/14 170 192
49628 6/5/13 160 50148 7/17/14 135 152
49523 6/5/13 129 50146 7/17/14 109 124
49525 6/5/13 166 50053 7/17/14 115.5 127.5
49629 6/5/13 167 50143 7/17/14 140 163
49631 6/5/13 141 50144 7/17/14 131 148
49518 6/5/13 120.5 50147 7/17/14 136 152
49627 6/5/13 | - 156 50142 7/27/14 133 155
46603 6/13/8\rneons were capturd@from 6/5PL%tn 7/0/1 A0 averagd¥ork lengthl8fze for wa Formatted: Indent: First line: 0.5", Line spacing: 1.5
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lo622 | WassRohz6b-cm. The average Tark [ength $er.5hortnosgiHiurgeons was §5.78 cmizlhe
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149554 | 201 ARNEE 124.1 cfdnd the ave¥age tot 161 cm. 203% \Wwas also Hie lseason
49562 8/1/13 1005 120 50118 8/18/14 117 128
49554 | witheyivadargest nurssber of Atlaegic Sturgswrs icaughts/1k/es ShortnogsesSturgeonststhe
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Josos | Targegisiurgeons weye caughtguring the sfio[field sgasan| The avaesde fork Tength
49504 8/1/13 90 102 50177 8/18/14 134.5 147
49565 8/1/13 126 146 50180 8/18/14 125 139
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50044 8/22/13 92.5 106 50164 8/26/14 142 159
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50027 9/30/12 144.5 160 50161 9/5/14 154 174
50026 9/30/13 159.5 180 50114 9/5/14 136 145
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during the 2015 season was 91.48 cm and the average total length was 99.52 cm. (see

Table 1)
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Thar Capture Fork Total
E # Date Ler |5th Ler |5T.h
49514 7/12/13 83.5 98
49617 7/12/13 89 103
49611 7/18/13 76 85
49569 8/8/13 76 86
49588 5/19/14 82 95
49591 5/27/14 85 98.5
50098 6/10/14 77 87
50003 6/27/14 80 91
50057 7/8/14 89.5 96
50055 7/8/14 76.5 88
50197 7/31/14 84 92.5
50196 7/31/14 110 129
50117 8/18/14 75 86
R 50172 8/26/14 90 103
50523 5/29/15 85.9 96.6
Joble 2t Shortnogpﬁtﬂr_gs on Generalggasnpling Data  gg
50532 7/2/15 99 111
50536 7/7/15 89 96
50538 7/7/15 94 104
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43,2 Diet Composition
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Atlantic Sturgeons were found to have a diet high in Sand Lance, Ammodytes
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americanus, which has not been observed in other rivers where Atlantic Sturgeon are

present (Robards et al 2000). Sand Lance make up 89% of the relative importance in the lines
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Atlantic Sturgeons’ diet (see Fig. 1). Shortnose Sturgeons were found to have a diet high
in scuds, Amphipoda, which are tiny crustaceans. Scuds make up 54% of the overall
importance in the Shortnose Sturgeons’ diet (See Fig. 2).-Using the indexof relative
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Figure 2: Using the same index of relative importance, it

Figure 1: The index of relative importance (%IRI) determined that Scuds make up the majority of the Shorttose
was used to determine the importance of each Sturgeons’ diet, with 54%. Sand Lance make up 40% of the relative
[_;re;z sl_zecies in the Atlantic Sturgeons’ diet by importance and Amphipods make up 6% of the Shortnose Sturgeons’

combining number of each prey species, frequency
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Figure 3: In terms of number of o ences in the geons’ die and Lance make up the 79% of the Atlanti turgeo;
diet. In the Shortnose Sturgeon diet, Scuds make up 77% of the diet. In terms of mass, Sand Lance make up the majority o

th species’ diet. Since Sand Lance are the largest and most caloric dense prey species, their relative importance in each

ecies’ diet is high.
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Table 3: Atlantic Sturgeon Gastric Lavage Data
Il

| sand Ridkdea 16 Clam Tube Sea total
Thar# | Lance Shrimp | Crab | Worms Clams | Mussels | Amphipods | Worms Lice Scuds | weight
32
495p6 221'731 3(:36) 1 6.32 [Formatted: Font: (Default) Times New Roman
496B0 | (7.55) 1 3(.38 16.74 \( Formatted: Font: (Default) Times New Roman
496p8 | 7(.56) 0.63
495p3 | 7(.71) 0.71
130
495p5 | (15.63) 1 1 13 (.45) 6 19.5
496p9 | 29(2.8) 1 5(.38) 1 3.98
496B1 | 2(.47) 0.47
495118 | 8(1.63) 1(.02) 1.65
111
496p7 | (19.58) 1 10 (.6) 1 21.23
161
466p3 | (38.77) 1 2| 9(.13) 1 6 46.61
48
496p1 | (10.92) 2(.28) 11.49
85
496119 | (14.71) 4(.26) 15.2
45
496p0 | (7.55) 1(.11) 8.26
496p2 | 1(.03) 0.03
27
495115 | (7.71) 4(.43) 8.39
44
495116 | (15.53) 1(.2) 16.73
23
49614 | (9.35) 6(1.02) 10.53
496p1 | 2(.59) 2(.13) 0.84
495p4 | 2(.45) 0.45
49562 | 6(2.1) 2 2.14
48
495p4 | (17.41) 7 (.46) 18.42
49566 | 3(2.05) 2.05
18
495p3 | (8.31) 3 2(.34) 8.84
11
495p4 | (2.83) 2.83
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4.3 Statistical analysis
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JIn addition to using the index of relative importance, Welch two-sample t-tests Formatted: Font: (Default) Times New Roman
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receivers that were placed in various areas of the river collected information about which

sturgeons were nearby. It was found that Atlantic Sturgeons were much more common

downstream, where Sand Lance are more common. By using seine nets, it was

determined that Sand Lance are one of the most common prey species in the river.

Sediment grabs determined that the downstream portions of the river had a sandy bottom,

which is preferred by Sand Lance. -In comparison, Shortnose Sturgeons are more

common upstream, where scuds are more commonly found than Sand Lance. Sediment

grabs determined that gravel makes up most of the sediment composition upstream. This
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suggests that the sturgeons are in the river for feeding purposes. Although the two species
of sturgeons live in the same river, they occupy different portions of the river based on

their preferred food source. This is an important finding because it shows that diet

influences a Sturgeons’ location, which provides insight as to why sturgeons have

returned to the Saco River, Maine.
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specific-and-cite-this-information-. In addition to having different diets, Atlantic and
Shortnose Sturgeons were found to be present in different areas of the river. It was found

that the two species occupy different portions of the river. Atlantic Sturgeons were more

commonly found downstream, while Shortnose Sturgeons were more common

Formatted: Right: 0.25" ]

19



Rickles 20

! t Formatted: Font: (Default) Times New Roman,

Even though the two species of sturgeons are ,
\[ Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman, Not

similar in physiology and habitat, their diets have shown to be varied. However, both ‘
Highlight

Sand Lance and Scuds are highly abundant in the Saco River, Maine, as compared to

other nearby rivers, which links diet as a possible reason for the sturgeons’ return to the
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idea that the sturgeons are present in the river to feed, since each species’ corresponding

prey was more commonly found in their respective areas of the river. It is possible that

the sturgeons use the Saco River as a habitat to feed and prepare for spawning in other
nearby freshwater rivers, such as the Kennebec and Merrimack rivers. In those nearby
rivers, vital prey species such as Sand Lance are not as abundant, making the Saco River
unique for feeding. Sand Lance is an important food source for Atlantic Sturgeon since

they are a nutrient dense, high caloric prey species eite(Little et al. 2013) . By feeding on

the Sand Lance, Atlantic Sturgeons are potentially able to conserve energy for spawning.
Shortnose Sturgeon have been found to eat less Sand Lance than Atlantic Sturgeon,
however, Sand Lance are still present in the Shortnose Sturgeons’ diet, indicating that

Sand Lance is an important prey species present in the river. Sand Lance is much more

prevalent in the diet of Atlantic Sturgeon, making up 89% of the overall importance.

Sand Lance were found to make up 40% of the relative importance of the Shortnose

Sturgeons’ diet, which is a large portion since it is not their main prey species. Since the

index of relative importance includes mass, frequency and number of individuals, the

Sand Lance’s heavy weight is taken into account. Even though the Shortnose Sturgeons

are not eating a lot of Sand Lance compared to Atlantic Sturgeons, the Sand Lance prove

to be a relatively important prey species because of the large portion of mass that they

make up. In addition, Sand Lance populations in the river have increased over the past
three years, which corresponds directly to an increase in Sturgeons in the river, indicating
the importance of this prey species to the Sturgeons’ diet. Fheseresults reinforee the faet
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Based on the data, it is clear that Sturgeons use the Saco River, asa
feeding habitat prior to spawning. It is implied that the Saco River is an important part of
the Sturgeons’ lifecycle and migratory pattern. Without the Saco River, it would be
difficult for the Sturgeons to prepare for spawning. In addition, the Saco River becaeme a
much cleaner habitat since the Clean Water Act (1972), which was one of the reasons
Sturgeons were able to return to the river. Since the Sturgeons’ return, the river has been
a much healthier ecosystem, with Sturgeons acting as apex predators. However, the
Sturgeons’ future in the river is endangered, since dredging is scheduled to begin in 2017
to remove sand buildup. The last dredge was 20 years ago, before Sturgeons were present
in the river. Since Sturgeons are benthic dwelling fish, the dredging will destroy their
habitat and endanger the Sturgeons’ lives. The complete effects of dredging on the
Sturgeons’ presence in the river in unknown, but future studies will focus on its influence
on the Sturgeons’ usage of the Saco River,

These findings are important to the conservation of sturgeons in the Saco River,
Maine as well as the Gulf of Maine. Little is known about their lifecycle and migratory
patterns, so diet studies are especially important. By understanding the key prey species
in the sturgeons’ diet, it is possible to look at their feeding patterns based on the presence
of these prey species. Using tags and ERERASES
placedreceivers placed on the river surface, it was determined that Atlantic Sturgeons are
found downstream, which is where the high abundance of Sand Lance is present, and that
Shortnose Sturgeons were found upstream, where Scuds are more common. This example
shows that Sturgeons tend to congregate where prey is easily accessible, which can be
applied to a larger scale, such as the Sturgeons’ migratory patterns. Although the Saco
River, Maine is unsuitable for spawning, data suggests that it is still very important for
the Sturgeons as a feeding group prior to spawning. This information is important in
understanding the migratory patterns of sturgeons, and can be used in future research

about the Sturgeons present in the Gulf of Maine.
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Table 1: Atlantic Sturgeon General Sampling Data. T-bar tag number identifies each individual sturgeon.

| Thbar# |.Capture Date Fork Length Total Length Thbar # Capture Date Fork Length Total Length
49526 6/5/13 | - 141 50051 7/17/14 152 175
49630 6/5/13 | - 155 50141 7/17/14 170 192
49628 6/5/13 | - 160 50148 7/17/14 135 152
49523 6/5/13 | - 129 50146 7/17/14 109 124
49525 6/5/13 | - 166 50053 7/17/14 115.5 127.5
49629 6/5/13 | - 167 50143 7/17/14 140 163
49631 6/5/13 | - 141 50144 7/17/14 131 148
49518 6/5/13 | - 120.5 50147 7/17/14 136 152
49627 6/5/13 | - 156 50142 7/27/14 133 155
46603 6/13/13 | - 148 50145 7/17/14 146 164
49621 6/20/13 | - 87 50195 7/31/14 93.5 107
49619 6/20/13 | - 85 50187 8/1/14 122 140
49620 6/20/13 | - 103 50189 8/1/14 91 103
49622 6/20/13 | - 126.5 50120 8/12/14 107 122
49515 6/27/13 147.5 168.5 50119 8/12/14 142 157
49516 7/12/13 65 76 50181 8/18/14 117 128
49614 7/12/13 143 167 50183 8/18/14 95.5 106.5
49601 7/18/13 122 141 50182 8/18/14 82 90
49554 8/1/13 89 96 50116 8/18/14 124 142
49562 8/1/13 100.5 120 50118 8/18/14 117 128
49554 8/1/12 93 103 50178 8/18/14 116 134
49566 8/1/13 85 100 50179 8/18/14 117 134
49503 8/1/13 103 123.5 50176 8/18/14 155 176
49504 8/1/13 90 102 50177 8/18/14 134.5 147
49565 8/1/13 126 146 50180 8/18/14 125 139
50048 8/14/13 115 131 50173 8/22/14 103.5 124
50044 8/22/13 92.5 106 50164 8/26/14 142 159
50040 9/11/13 107 117 50165 8/26/14 145 165
49574 9/12/13 78 89 50167 8/26/14 122 138
49580 9/12/13 136.5 153 50169 8/26/14 111 130
49581 9/12/13 148.5 168 50115 9/5/14 152.5 177
50027 9/30/12 144.5 160 50161 9/5/14 154 174
50026 9/30/13 159.5 180 50114 9/5/14 136 145
50014 5/13/14 141 164 50160 9/5/14 69 74
49587 5/19/14 97 112 50157 9/13/14 138.5 155
49594 6/2/14 118.5 130.5 50110 10/6/14 115.5 102.5
49595 6/2/14 92.5 107.5 50522 5/22/15 132 151.5
49599 6/5/14 109 125 50524 5/29/15 127.5 139.1
49600 6/5/14 129 144 50525 5/29/15 136 152.5
50011 6/9/14 109 124 50526 6/8/15 137.5 155
50100 6/10/14 86 98 50527 6/8/15 145 162.5
50099 6/10/14 97 100 50529 6/18/16 150 163
50010 6/17/14 149.5 172 50530 6/18/15 136 148.5
50007 6/20/14 146 168 50531 6/24/15 775 85.5
50006 6/20/14 170 186 50534 7/7/15 89.1 98
50091 6/22/14 134 156 50537 7/7/15 94 106
50086 6/25/14 140 152.5 50539 7/7/15 107 121
50088 6/25/14 143 157 50542 7/7/15 92.3 105.5
50073 6/25/14 146.5 173 50545 7/7/15 124 142
50075 6/25/14 94 108 50547 7/7/15 138 148
50089 6/25/14 170.5 189 50533 7/7/15 99 111
50084 6/25/14 135 151 50540 7/7/15 107 127
50070 6/27/14 70 81 50541 7/7/15 92.3 105.5
50069 7/1/14 142.5 159 50544 7/7/15 124 142
50068 7/1/14 145 164 50546 7/7/15 138 148
50067 7/1/14 112 128 51350 7/9/15 | - 185.5

| 50066 7/1/14 160 186 51349 7/9/15 | - 136 26

| 50064 7/8/14 85 92.5
50150 7/17/14 95 108.5
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Table 2: Shortnose Sturgeon General Sampling Data

/{ Formatted: Font: 10 pt

Tbar | Capture Fork Total
# Date Length Length
49514 7/12/13 83.5 98
49617 7/12/13 89 103
49611 7/18/13 76 85
49569 8/8/13 76 86
49588 5/19/14 82 95
49591 5/27/14 85 98.5
50098 6/10/14 77 87
50003 6/27/14 80 91
50057 7/8/14 89.5 96
50055 7/8/14 76.5 88
50197 7/31/14 84 92.5
50196 7/31/14 110 129
50117 8/18/14 75 86
50172 8/26/14 90 103
50523 5/29/15 85.9 96.6
50528 6/11/15 88.5 90
50532 7/2/15 99 111
50536 7/7/15 89 96
50538 7/7/15 94 104
| Table 34: Shortnose Sturgeon Gastric Lavage Data
Thbar Sand Sand Clam Tube Sea Total
# Lance Shrimp Crab | Worms Clams | Mussels | Amphipods | Worms Lice Scuds Weight
14
49514 (.18) 0.18
49617 | 1(.43) 3(.08) 0.51
49611 | 2(.78) 2(.12) 0.9
49569 15 | n/a
49588 2 (.03) 0.03
49591 15(.2) 0.23
37
50098 (.59) 0.79
177
50003 (1.66) 2.61
37
50057 | (19.84) 4(.41) 20.32
50055 | 8(4.4) 2(.09) 4.53
50197 1(.08) 0.08
50196 | 4(4.02) 9(.97) 2 4.99
10
50117 6 (.06) 0.06
50172 Formatted: Right: 0.25"
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Table 43: Atlantic Sturgeon Gastric Lavage Data

Sand | Sand Clam Tube Sea total

Tbar|# LanceMl_(dlﬂﬁnzs Crab | Worms Clams | Mussels | Amphipods | Worms Lice Scuds | weight
32

49526 | (2.73) 3(.36) 6.32
51

496B0 | (7.55) 1 3(.38 16.74

496p8 | 7(.56) 0.63

49523 | 7(.71) 0.71
130

49525 | (15.63) 1 1 13(.45) 195

49629 | 29 (2.8) 1 5(.38) 3.98

49631 | 2(.47) 0.47

49518 | 8(1.63) 1(.02) 1.65
111

49627 | (19.58) 1 10(.6) 21.23
161

46603 | (38.77) 1 2 | 9(.13) 1 46.61
48

49621 | (10.92) 2(.28) 11.49
85

49619 | (14.71) 4(.26) 152
45

49620 | (7.55) 1(.11) 8.26

49622 | 1(.03) 0.03
27

49515 | (7.71) 4(.43) 8.39
44

49516 | (15.53) 1(.2) 16.73
23

49614 | (9.35) 6(1.02) 10.53

49601 | 2(.59) 2(.13) 0.84

49554 | 2(.45) 045

49562 | 6(2.1) 2 2.14
48

49554 | (17.41) 7 (.46) 18.42

49566 | 3 (2.05) 2.05
18

49503 | (8.31) 3 2(.34) 8.84
11

49504 | (2.83) 2.83

49565 | 4(2.71) 2.82

50048 5(.1) 0.28
19

50044 | (13.28) 1 6 (.64) 14.14

50040 | 1(.4) 10(.25) 14
21

49574 | (12.06) 1 11(.93) 13.03

49580 2(.08) 0.08

49581 | 5 (4.46) 1 10(1.13) 6.11

50027 | 4(3.65) 3 1 22(.47) 1 4.75

50026 | 1(1.15) 1 1 1.65

50014 2(.06) 0.06

49587 | 1(1.03) 1 1| 14(77) 1.87

49594 2 2

49595 18 9(.27) 35.63
220

49599 | (32.49) 5 5 | 29(.95) 21 35.83

49600 1(.12) 0.12
90

soof1 | (5.94) 2| 23(8) 1 7.16

501l)0 1 0.38
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Table 5: Sample of Sand Lance Seine Data. The table includes temperature, salinity, dissolved
oxygen and pH of the river during the time of the seine.

Low Fished Weight
Day/Night | Tide Time Date Temp Salinity | DO pH Common Name TL(mm) | (g)
American
Day 6:57 6:30 | 5/19/15 16.34 7.13 9.31 7.99 | sandlance 114.9 4
American
Day 6:57 6:30 | 5/19/15 16.34 7.13 9.31 7.99 | sandlance 111 3.56
American
Day 6:57 6:30 | 5/19/15 16.34 7.13 9.31 7.99 | sandlance 110.36 3.23
American
Day 6:57 6:30 | 5/19/15 16.34 7.13 9.31 7.99 | sandlance 109.4 3.75
American
Day 2:18 1:30 | 5/28/15 18.93 11.19 8.61 8.1 | sandlance 99.2 3.57
American
Day 3:00 2:30 | 5/29/15 17.92 11.25 8.83 7.91 | Sandlance 112.2 4.17
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 40.7 0.18
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 44.7 0.22
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 40.2 0.17
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 44.8 0.26
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 48 0.23
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 47 0.23
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 45.3 0.18
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 46.4 0.28
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 38.8 0.18
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 41.7 0.18
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 42.5 0.23
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 39.8 0.21
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 41.8 0.24
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 44.4 0.21
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 45.1 0.22
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 423 0.21
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 39.1 0.16
American
Day 6:24 10:15 6/3/15 124 20.05 10.42 7.84 | Sandlance 40.4 0.18
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 42 0.22
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 45.2 0.25
American
Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 47.4 0.27
American
6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 | Sandlance 44.7 0.24
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