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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 
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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1. Review of Literature  

Sturgeons, Acipenseridae, are chondrostean fish that have existed for over 120 

million years. They are benthic dwelling fish that are commonly found in coastal and 

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 

States since the 17th century for their meat as well as the oil found in the swim bladder. 

The fishery peaked in 1890 and experienced an almost total collapse by 1905 (Smith et al 

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 the river once againresearchers 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.  

 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 

colored with a white underbelly. These fishy are covered in 5 rows of scutes, or bony 

plates. They have been found to live up to 60 years of age and are found along the 

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 

appearance to that of the Atlantic Sturgeon. Because of this, the Shortnose Sturgeons was 

wereis often mistaken for it’s larger cousin and harvested (Smith et al 1985; Horvath et 

al. 2005). Shortnose Sturgeons can be distinguished from Atlantic Sturgeons from their 

wider mouth and proportionally smaller snout. Shortnose Sturgeons are , however, are 

much smaller in size, reaching only 4 feet in length and about 50 lbs (Horvath et al. 2005; 

Kynard et al. 1997). In addition, they live for an average of 30 years, which is much 

shorter than the lifespan of Atlantic Sturgeons. These fish are found in the same range as 

Atlantic Sturgeons, but are much more rare (Bain et al 1997; Horvath et al 2005). Under 

the Endangered Species Act, Shortnose Sturgeons are also labeled as endangered (Little 

et al. 2013).  

 Both Atlantic and Shortnose Sturgeons occupy the same niche in are found in the 

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 

reproductive purposes (Brothers et al. 2008). Shortnose Sturgeons have never occupied 

the river prior to the past decade, and it is unclear why they have come into the system. 

Despite this, it is clear that the sturgeons have been able to return to the river because of 

fishing regulations, as well as improved overall health of the river due to the closure of 

textile mills to comply with standards set by the Clean Water Act (ASSRT, 19722007). 
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This citation is super old. There is a status review from 2007 that is more recent. 

http://www.greateratlantic.fisheries.noaa.gov/protected/atlsturgeon/,  

http://www.nmfs.noaa.gov/pr/species/fish/atlanticsturgeon.htm 

Also, the section in green needs to be linked better to your introduction where you 

discuss the decline of sturgeon and potential causes for the decline.  I would suggest 

expanding this to give specific examples of the Saco river.  

 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.. I would talk about the findings of 

little et a., 2011 (her thesis), plus the preliminary data of  Ashleigh.  This will support 

your first statement.  To determine diet composition, gastric lavage, a nonlethal method 

of stomach content analysis, was used. In this process, a flexible tube was inserted down 

into the sturgeons’ stomach and water was pumped into the stomach to flush out the 

stomach contents onto a mesh covered quadrant square (Light et al 1983; Anderson et al. 

2008; Barnett et al. 2010). 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 

describing a technique. 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. 

Through gastric lavage, it was determined that the Atlantic Sturgeons and Shortnose 

Sturgeons feed on different organisms, despite the fact that they occupy the same niche. 

Atlantic Sturgeons were found to have a diet high in Sand Lance, Ammodytes 

americanus, which has not been observed in other rivers where Atlantic Sturgeon are 

present (Robards et al 2000). Shortnose Sturgeons were found to have a diet high in 

scuds, Amphipoda, which are tiny crustaceans. Using the index of relative importance 

(IRI), the importance of each species in the sturgeons’ diet was determined. Even though 
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the two species of sturgeons are similar in physiology and habitat, their diets have shown 

to be varied. However, both 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 river.  

Sturgeons have not been extensively studied in the past …be specific where? 

Everywhere? due to their low population numbers. Now that sturgeons are abundant in 

the Saco River, Maine, more information is needed to better understand their  lifecycle 

and migratory patterns. In the future, conservation of sturgeons will be important because 

of their role as apex predators in the ecosystem (Little et al. 2013).lifecycle as well as for 

conservation efforts…why??? Need to provide some details that help give closure to 

these statements . By looking atThis research aims to assess the relative importance of 

each prey species in the two species of sturgeons’ diett., I was able to determine the diet 

composition of both the Atlantic and Shortnose Sturgeon . This information will help to 

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.  

The area in green needs to be flow from the previous verbiage.  This is the end of your 

story and it has to all link together better. Right now it is disjointed i.e the first sentence 

really should go near the top of your intro.  This last paragraph really should summarize 

the needs for your study and why that is important.  

 

2. Research Questions and Hypothesis: 

: 

 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 

(rephrase?)? Link this to your H1 and new H2    

 

Hypothesis: 
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H1: Atlantic Sturgeon will have a diet with a higher composition of Sand Lance. OR 

Atlantic and Shortnose Sturgeons will have different diets despite occupying the same 

river systemniche. Separate this into two hypothesis that are linked.  

 

H2: Sturgeons are using the river for feeding purposes only, not for reproductive 

purposes.  Delete this This difference in diets is due to the way that Atlantic and 

Shortnose Sturgeons use the river system.    

Your set of hypotheses are not substantiated by the text in your intro. Your intro should 

set up the importance of studying sturgeon in the saco,  that preliminary data suggests the 

two sturgeon use this river, that diet may be a reason for the use of the river, and that 

their may differences in their diet due to differences in how each species utilizes the 

river…or something on that order.   
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3. Methods: 

 

32.1 Capture: 

  

Atlantic Sturgeon and Shortnose Sturgeon were captured in the Saco River, Maine using 

6 inch, 12 inch and 14 inch gill nets during the field season (May-October) of 2013, 

2014, and 2015.  

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 

gill nets that were placed in the river for 3-10 minutes in depths ranging from 3.93 to 29.6 

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 

vessel. The nets were placed horizontally across the river and were supported by buoys 

that displayed the NOAA research permit information (Little et al. 2013).r, Maine.  You 

can cite little et al., 2011 for the details of how and where the gill nets were set.  

 

32.2 Measurements and Tagging: 

  

Sturgeons were placed in a holding pen before measurements were taken for an average 

of ten minutes. Physical measurements including total and fork length, interorbital width, 

head length, and mouth width w were recorded. Weight fin sizes? Teeth?A fin clip was 

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 well 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.  you want to be 
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sure to mention the sturgeon recovery document. We followed all of their standard 

protocols.  

 

Talk about difficult of sex identification 

 

32.3 Gastric Lavage:  

  

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 

square . In this process, a flexible tube was inserted down into the sturgeons’ stomach 

and water was pumped into the stomach to flush out the stomach contents onto a mesh 

covered quadrant square (Light et al 1983; Anderson et al. 2008; Barnett et al. 

2010).Discuss from James’ animal IUCAC 

 

32.4 Stomach Content Analysis:  

 

The stomach contents were stored on ice or frozen until they could be analyzed.  

then counted, weighed and analyzed using numerous indices. brought back to the 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. Anything else???? 
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32.5 ComparisonComparisons: see comments in the hypothesis section 

  

During calculations, the diet of Atlantic Sturgeons and Shortnose Sturgeons were 

compared to determine any differences between the two species in the same river. The 

percent frequency all 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.   

 

4. Results: do not eplain your results-just represent your finings. You explain/discuss this 

in your discussion 

4.1 General Sampling InformationData 

 

 

 

 

 

 

 

Sturgeons were captured from 6/5/13 to 7/9/15. The average fork length size for 

Atlantic Sturgeons was 121.06 cm. The average total length size for Atlantic Sturgeons 

was 136.65 cm. The average fork length for Shortnose Sturgeons was 85.78 cm. The 

average total length size for Shortnose Sturgeons was 96.61 cm. By season, captured 

Atlantic Sturgeons were largest during the 2014 season. The average fork length during 

2014 was 124.1 cm and the average total length was 140.01 cm. 2014 was also the season 

with the largest number of Atlantic Sturgeons caught.  For Shortnose Sturgeons, the 

largest sturgeons were caught during the 2015 field season. The average fork length 

Table 1: Atlantic Sturgeon General Sampling Data. T-bar tag number identifies each individual sturgeon.  
  Tbar # Capture Date Fork Length Total Length   Tbar # 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 
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during the 2015 season was 91.48 cm and the average total length was 99.52 cm. (see 

Table 1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The tables show each sturgeon listed by T-bar tag number. Each sturgeon is 

characterized by this identification number as well as PIT tag number, which is used for 

tracking purposes. Each sturgeon was measured, and fork and total length were recorded 

in the table. This data was used to match each sturgeon to its stomach contents once 

gastric lavage was performed. The above data was added to the Master Sturgeon 

Database for the University of New England to be used for future research, but it was 

collected for the purposes of this study. this is redundant to your methods section.  For 

this section, you want to discuss, average lengths and how this may have varied by month 

of capture. I would suggest the tables you have created above be an apendix and you take 

averages of the morpho values (plus error) and present those. 

Tbar 
# 

Capture 
Date 

Fork 
Length 

Total 
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 2: Shortnose Sturgeon General Sampling Data  
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43.2 Diet Composition 

Through gastric lavage, it was determined that Atlantic Sturgeons and Shortnose 

Sturgeons feed on different organisms, despite the fact that they occupy the same niche. 

Atlantic Sturgeons were found to have a diet high in Sand Lance, Ammodytes 

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 

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 index of relative 

importance (IRI), the importance of each species in the sturgeons’ diet was determ ((( 

This is a discussion point…. 

Using the index of relative importance (IRI), it was determined that the most importance 

prey species in the Atlantic Sturgeons’ diet was Sand Lance, Ammodytes Americanus. 

(see Fig. x) Using the same index for Shortnose Sturgeon, it was determined that the most 

important prey species was scuds, Amphipoda. (see Fig. x)By combining percent 

frequency, percentage of mass, and number of prey species, the relative importance of 

each prey species in the sturgeons’ diet was determined. For Atlantic Sturgeon, Sand 

Lance made up 89% of the overall importance in the sturgeons’ diet, an overwhelming 

majority. For Shortnose Sturgeon, Scuds made up 54% of the overall importa(See Table 

3x)  you must figures below must be in the text of your results.. you present trends or 

findings that are substantiated by your figures  

  

Figure 1: The index of relative importance (%IRI) 
was used to determine the importance of each 
prey species in the Atlantic Sturgeons’ diet by 
combining number of each prey species, frequency 

Figure 2: Using the same index of relative importance, it was 
determined that Scuds make up the majority of the Shortnose 
Sturgeons’ diet, with 54%. Sand Lance make up 40% of the relative 
importance and Amphipods make up 6% of the Shortnose Sturgeons’ 
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50161 
9 
(15.18)                    

50114 8 (9.37) 3                  

50160                      

50157 2 (2.59)                    

50110 5 (8.54) 1                  

 

Figure 3: In terms of number of occurrences in the sturgeons’ diet, Sand Lance make up the 79% of the Atlantic Sturgeons’ 
diet. In the Shortnose Sturgeon diet, Scuds make up 77% of the diet. In terms of mass, Sand Lance make up the majority of 
both species’ diet. Since Sand Lance are the largest and most caloric dense prey species, their relative importance in each 
species’ diet is high.  
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Table 3: Atlantic Sturgeon Gastric Lavage Data  

 
                    

Tbar 
# 

Sand 
Lance 

Sand 
Shrimp Crab 

Clam 
Worms Clams Mussels Amphipods 

Tube 
Worms 

Sea 
Lice Scuds 

Total 
Weight 

49514                   
14 
(.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 

50098                   
37 
(.59) 0.79 

50003                   
177 
(1.66) 2.61 

50057 
37 
(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 

50117   6               
10 
(.06) 0.06 

                       

 

Table 4: Shortnose Sturgeon Gastric Lavage Data  

Tbar # 
Sand 
Lance 

Sand 
Shrimp Crab 

Clam 
Worms Clams Mussels Amphipods 

Tube 
Worms 

Sea 
Lice Scuds 

total 
weight 

49526 
32 
(2.73)           3 (.36)   1   6.32 

49630 
51 
(7.55) 1         3 (.38       16.74 

49628 7 (.56)                   0.63 

49523 7 (.71)                   0.71 

49525 
130 
(15.63) 1 1       13 (.45)   6   19.5 

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

49631 2 (.47)                   0.47 

49518 8 (1.63)           1 (.02)       1.65 

49627 
111 
(19.58) 1         10 (.6)   1   21.23 

46603 
161 
(38.77)     1   2 9 (.13) 1 6   46.61 

49621 
48 
(10.92)           2 (.28)       11.49 

49619 
85 
(14.71)           4 (.26)       15.2 

49620 
45 
(7.55)           1 (.11)       8.26 

49622 1 (.03)                   0.03 

49515 
27 
(7.71)           4 (.43)       8.39 

49516 
44 
(15.53)           1 (.2)       16.73 

49614 
23 
(9.35)           6 (1.02)       10.53 

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

49554 2 (.45)                   0.45 

49562 6 (2.1) 2                 2.14 

49554 
48 
(17.41)           7 (.46)       18.42 

49566 3 (2.05)                   2.05 

49503 
18 
(8.31) 3         2 (.34)       8.84 

49504 
11 
(2.83)                   2.83 

49565 4 (2.71)                   2.82 

50048                   5 (.1) 0.28 

50044 
19 
(13.28) 1         6 (.64)       14.14 

50040 1 (.4)           10 (.25)       1.4 

49574 
21 
(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 

49599 
220 
(32.49)     5   5 29 (.95) 21     35.83 

49600             1 (.12)       0.12 

50011 
90 
(5.94)         2 23 (.8) 1 1   7.16 

50100   1                 0.38 
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 The table above should be moved to an appendix. DO not preent raw data in a results 

section. You want to present means and averages so that comparisons can be made.  

4.3 Statistical analysis  

In addition to using the index of relative importance, Welch two-sample t-tests 

were performed to determine the significance of each prey species in the Sturgeons’ diet. 

In the first t-test, the difference in percentage of Sand Lance between Atlantic and 

Shortnose Sturgeon was tested. The result showed When the frequencies of occurrence of 

sand lance between the two species wasfrequency of occurrence of sand lance between 

the two species was compared, a significant  (p<0.001) which proves that there is a 

significant difference between the frequencies of Sand Lance in the two species’ dietwas 

observed. . (see Fig. x) Additional t-tests showed also indicated that the that the different 

of mass and number of Sand Lance in the two species’ diet was significantsignificantly 

different (, with p<0.001). When the frequency of occurrence and mass of scuds was 

compared between the two species, a significant difference was observed (p<0.01). The 

combined results of the T-tests showed that Atlantic Sturgeons had a significantly higher 

occurrence of Sand Lance in their diets, while Shortnose Sturgeons had a significantly 

higher occurrence of Scuds in their dietsThe same t-test was done for scuds in the 

sturgeons’ diet. The results show that the difference of mass and number of scuds in the 

two species was significant, with p<0.01. (see Fig. x) The results of the various t-tests 

show that the Atlantic Sturgeons have a significantly higher composition of Sand Lance 

than Shortnose Sturgeons and that Shortnose Sturgeons have a significantly higher 

composition of Scuds than do Atlantic Sturgeon. try rewriting the green section like I 

rewrote your previous  sentences  in this section These results reinforce the fact that the 

two species of sturgeons have different diets despite occupying the same niche. 

Discussion points.. 

 

Add descr and fig #’s 

3.2 4.3Sand Lance abundance4 Sturgeons’ location in the river  

 Sand Lances are one of the most abundant prey species in the Saco River, Maine. 

This was determined by seining in various portions of the river. Since 2013, the number 

of Sand Lance caught in seines has increased, which suggests a population increase. This 
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corresponds with an increasing number of sturgeons present in the river. Sand Lance 

were found to be more common downstream as compared to upstream. Benthic grabs 

determined that the sediment downstream is sandy and fine, which is the preferred habitat 

of Sand Lance. The sediment upstream was gravelly and thick, and less Sand Lance were 

found to be present. I’m not sure this is necessary- I think it can be combined with the 

next section and summed up  

 

 

 

 

 

 

 

 

 

 

 

43.3 Sturgeon Location in the River 

 In addition to having different diets, Atlantic and Shortnose Sturgeons were found 

to be present in different areas of the river.  This green sentence goes in the discussion. 

By Since you are using past data, I  would start this by saying something to that affect. 

Uusing PIT acoustic  tagsacoustic tags that the sturgeons received upon capture, it was 

determined where the sturgeons were present in the river. Magnetic detectorsAcoustic 

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 

Day/Night 
Low 
Tide 

Fished 
Time Date Temp Salinity DO pH Common Name TL (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 

        
American 

   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

        
 
   

 

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.  

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman,
Highlight

Formatted: Font: (Default) Times New Roman

Formatted: Caption, Line spacing:  single



Rickles 19 

 19 

Formatted: Right:  0.25"

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.  

 

 

 

 

 

 

 

 

 

 

 

 

Discussion  

Atlantic and Shortnose Sturgeons have not been extensively studied due to their 

low population size for the last century (Little et al. 2013). . need to cite this…there have 

been studies just limited ones…This study is one of the first to look at the diet of the two 

species…and what..I think it is important to link back to your hypothesis at this time. and 

how they are using the river. . It was previously unknown that the diet of Atlantic 

Sturgeons and Shortnose Sturgeons varied dramatically, especially since they occupy the 

same river systemniche and are physically similar…where the saco? Youneed to be 

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 

upstream.This information is especially important since most hypotheses ..where did 

these hypotheses come from? about sturgeons in the Saco River, Maine statedsuggest that 
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that sturgeons were not present in the river to spawn. Since the Saco River, Maine is an 

estuary, it is unsuitable for spawning. Even though the two species of sturgeons are 

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

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 

river.  This can be deleted and contradicts info in your previous sentence This leads to the 

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 cite(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. These results reinforce the fact 

that the two species of sturgeons have different diets despite occupying the same niche. 

This information is important for understanding the migratory patterns and lifecycle of 

sturgeons, which is not entirely kno 
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Based on the data, it is clear that Sturgeons use the Saco River, Maine as a 

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 becaome 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, Maine.  

 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 PIT acoustic tags and magnetic detectorsacoustic receivers  

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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Through gastric lavage, it was determined that the Atlantic Sturgeons and 

Shortnose Sturgeons feed on different organisms, despite the fact that they occupy the 

same niche. Atlantic Sturgeons were found to have a diet high in Sand Lance, Ammodytes 

americanus, which has not been observed in other rivers where Atlantic Sturgeon are 

present (Robards et al 2000). Shortnose Sturgeons were found to have a diet high in 

scuds, Amphipoda, which are tiny crustaceans. Using the index of relative importance 

(IRI), the importance of each species in the sturgeons’ diet was determined. Even though 

the two species of sturgeons are similar in physiology and habitat, their diets have shown 

to be varied. However, both 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 river.  
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Tbar # Capture Date Fork Length Total Length   Tbar # 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 77.5 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 
50064 7/8/14 85 92.5           
50150 7/17/14 95 108.5           

 

Table 1: Atlantic Sturgeon General Sampling Data. T-bar tag number identifies each individual sturgeon.  
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Tbar 
# 

Capture 
Date 

Fork 
Length 

Total 
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 2: Shortnose Sturgeon General Sampling Data  

 
                    

Tbar 
# 

Sand 
Lance 

Sand 
Shrimp Crab 

Clam 
Worms Clams Mussels Amphipods 

Tube 
Worms 

Sea 
Lice Scuds 

Total 
Weight 

49514                   
14 
(.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 

50098                   
37 
(.59) 0.79 

50003                   
177 
(1.66) 2.61 

50057 
37 
(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 

50117   6               
10 
(.06) 0.06 

50172                       

 

Table 34: Shortnose Sturgeon Gastric Lavage Data  
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Tbar # 
Sand 
Lance 

Sand 
Shrimp Crab 

Clam 
Worms Clams Mussels Amphipods 

Tube 
Worms 

Sea 
Lice Scuds 

total 
weight 

49526 
32 
(2.73)           3 (.36)   1   6.32 

49630 
51 
(7.55) 1         3 (.38       16.74 

49628 7 (.56)                   0.63 

49523 7 (.71)                   0.71 

49525 
130 
(15.63) 1 1       13 (.45)   6   19.5 

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

49631 2 (.47)                   0.47 

49518 8 (1.63)           1 (.02)       1.65 

49627 
111 
(19.58) 1         10 (.6)   1   21.23 

46603 
161 
(38.77)     1   2 9 (.13) 1 6   46.61 

49621 
48 
(10.92)           2 (.28)       11.49 

49619 
85 
(14.71)           4 (.26)       15.2 

49620 
45 
(7.55)           1 (.11)       8.26 

49622 1 (.03)                   0.03 

49515 
27 
(7.71)           4 (.43)       8.39 

49516 
44 
(15.53)           1 (.2)       16.73 

49614 
23 
(9.35)           6 (1.02)       10.53 

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

49554 2 (.45)                   0.45 

49562 6 (2.1) 2                 2.14 

49554 
48 
(17.41)           7 (.46)       18.42 

49566 3 (2.05)                   2.05 

49503 
18 
(8.31) 3         2 (.34)       8.84 

49504 
11 
(2.83)                   2.83 

49565 4 (2.71)                   2.82 

50048                   5 (.1) 0.28 

50044 
19 
(13.28) 1         6 (.64)       14.14 

50040 1 (.4)           10 (.25)       1.4 

49574 
21 
(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 

49599 
220 
(32.49)     5   5 29 (.95) 21     35.83 

49600             1 (.12)       0.12 

50011 
90 
(5.94)         2 23 (.8) 1 1   7.16 

50100   1                 0.38 

 

Table 43: Atlantic Sturgeon Gastric Lavage Data  
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Day/Night 
Low 
Tide 

Fished 
Time Date Temp Salinity DO pH Common Name TL (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 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 45.1 0.22 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 42.3 0.21 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 39.1 0.16 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 40.4 0.18 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 42 0.22 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 45.2 0.25 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 47.4 0.27 

Day 6:24 10:15 6/3/15 12.4 20.05 10.42 7.84 
American 
Sandlance 44.7 0.24 

 

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.  
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