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ENDANGERED ATLANTIC STURGEON (ATS)
Acipenser oxyrinchus oxyrinchus
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STUDY QUESTION

Does suspended sediment generated from dredging activities affect short-term
survival or swimming performance of Atlantic sturgeon?

) HYPOTHESIS:
Juvenile ATS would exhibit no response in short-term survival or swimming performance
when exposed to varying concentrations of suspended sediment simulating dredge plumes
In waterways where this species may be impacted by dredging operations.

) OBJECTIVE:

To investigate the survival and swimming performance of juvenile ATS after exposure to
varying concentrations of suspended sediment in FLEES.
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FISH LARVAE AND EGG EXPOSURE SYSTEM (FLEES)

The laboratory system was developed to expose early life history stages of fish and shellfish to specified
concentrationsand durationsof suspended sediment in a controlled laboratory environment.

01 SUSPENDED SEDIMENT

_ FLEES allows for the design of experiments that
simulate resuspension of sediment as a result of

dredging operationsor other factors such as
vessel traffic, freshets, or storms.

SEDIMENTATION

FLEES can be quickly retrofitted to accommodate
the design of experiments that simulate
sedimentation.
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SUSPENDED SEDIMENT WORST CASE SCENARIO

y

A data acquisition device and LabVIEW software is used to Fish contained for a prolonged periods, with limited
integrate turbidity sensors with solenoid valves to build a opportunity for movement in field-collected sediment of
computer application that both continuously monitors and varying concentrations.

records turbidity in each aquarium while introducing sediment

from the slurry tank to maintain specific NTUs.
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METHODS

SOURCE OF FISH

Atlantic sturgeon approximately 100-
175 mm fork length were obtainedin
June 2013 from USFWS Bear’s Bluff
National Fish Hatchery, South

Carolina, where they were spawned
from broodstock collected in the

Altamaha River, Georgia, September
2012
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METHODS

EXPOSURE

Fish exposed to three concentrations
of total suspended solids (100, 250,
500 mg/L) plus controls (0 mg/L) for
72 h (16 h light: 8 h dark). Three
control replicatesand four replicates
of each TSS were arranged randomly
using three fish per aquarium (N =45

fish)

Response metric: short-term survival
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METHODS

SWIM TUNNEL

Swimming performance was tested for one fish selected randomlyfrom each concentration replicate. It was
placed immediately after the 72-h exposure period into the test section of a Blazka swim tunnel.

Response metrics: (i) positive rheotaxis head first orientation into the direction of water flow; (ii) critical swim
speed — endurance at successively higher water velocities; and (iii) station-holdingbehavior— proportion of
time spent in various modes of locomotion.
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RESULTS

Suspended Sediment Concentration (mg/L)

ize of sturgeon
Fork length (mm)

Wet weight (g)
Condition (K)

nvironmental conditions

TSS (mg/L)

Temperature (C)

Dissolved oxygen (mg/L)

pH

Un-ionized ammonia (mg/L)
Nitrite (mg/L)

Light intensity (lux)

0
140 £ 14

11.61+3.4
0.424 + 0.023

D+3
21.1+04
6.910.9
8.1 +0:1

<0.01

ND
2145 + 333

100
128 % 19

94138
0.433 £ 0.036

1154 10
21.4+04
7.5 0.5
8.210.1
<0.01
ND
2234 + 214

250
143 £ 13
12:2 £33
0.409 * 0.021

2752 11
21.4 +.04
75 +038
82+0.1
<0.01
ND
1774 + 284

500
142 £ 14

12.5+4.2
0.424 £ 0.038

528 + 18
213105
8+0.4
82 101
0.01
ND
1912 + 180
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RESULTS

Suspended Sediment Concentration (mg/L)

Endpoint

FLEES
Survival (%)

Swim tunnel
Rheotaxis (%)
U._.(cm/s)
U, .. (BLS)
Contact-based station-holding (%)

100

100
21.02 %+ 12.59

1.45+0.72
81.7 £40.1

100

100

100
23.32 + 9.38
1.89 £ 0.88
21,0k 51.9

250

96

100
31.34 + 14.69
245 10).91
75.7 £44.9

38

96
29.58 £ 19.24
2091029
69.3£47.5
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DISCUSSION

MAIN TAKEAWAY

Effects of suspended sediment on ATS survival and swimming performance were, respectively, negligible and
undetectable. Deaths of only 1/24 sturgeon exposed to 250 mg L and 3/24 to 500 mg/L suggest that the tested
concentrationsof Savannah Harbor sediment are unlikely to be lethal.

WHAT ABOUT SIMILAR STUDIES?

Mortalityin fishes has been observed when they are exposed to an increasing duration and/or concentration of
suspended sediments. However, mortality usually occurs when TSS concentrationsfar exceed those found near

dredging operationsor due to other turbidity sources (i.e. >10,000 mg/L).

INDIVIDUAL FITNESS

The variation observed in U_,;, values and post-exposure mortality for ATS shows that exposure to these TSS
concentrations may introduce slight changes that are difficult to measure but eventually affect survival of an
individual fish ratherthan a group of fish from the same treatment as might be expected. At this duration and
TSS concentrationsindividual fitness of juvenile ATS and capacity to persist in the presence of suspended

sediments may be more important.
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CONCLUSIONS

THIS LABORATORY EXPERIMENT SIMULATED A WORST-CASE SCENARIO

Juvenile ATS contained for a prolonged period (3 days), with limited opportunity for movement in field-
collected sediment of varying concentrations.

ABSENCE OF SUBSTANTIAL/SIGNIFICANT EFFECTS ON SURVIVAL AND SWIMMING PERFORMANCE

Data suggest that impacts of sediment plumes in nature, where fish have freedom of movement and the

power to rapidly escape, are minimal, although it should be noted, direct avoidance of such plumes by nekton
are undocumented.

PATH FORWARD

High survivability of various fish species, includingthe ATS in this study, to concentrationsof suspended
sediments in short-term exposures provides evidence that sublethal changes in physiology, morphology, and
behavior,and avoidance of suspended sediments are perhaps more importantto investigate as these could
affect long-term survival of the species after exposure.
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