Bioassays of

Florida Bay near
Lower Arsnicker Key

No NPDES Number
Sampled 11/16/93

February 1994

Biology Section
Division of Technical Services



Bioassays of

Florida Bay near
Lower Arsnicker Key

No NPDES Number

Biology Section
Bureau of Laboratories
February 1994



Introduction

Florida Bay, Lower Arsnicker Key, Monroe County, Florida, no NPDES #, tests
performed on 17 to 19 November, 1993.

The sample was collected about one-half mile south of Lower Arsnicker Key in
Florida Bay at 24° 54' 40" N and 80° 49' 44" W by Florida Marine Patrol staff
(personal communication, Gus Rios, FDEP Marathon). The bioassays were
requested in response to the concern that the recent algae blooms in Florida Bay
were contributing to the coral and sponge death in the bay and on the reefs. The
bioassays were intended to investigate whether the bay water contained
substances produced by indigenous algae which would cause toxicity to marine
test organisms.

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1991, Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, 4th
Edition, EPA/600/4-90/027.

Results and Discussion

The FDEP Biology Section performed acute and chronic toxicity bioassays on a
sample from Florida Bay. The salinity of the sample was about 39 ppt, therefore,
marine test species were used for these bioassays.

Two 48-hour static acute screening bioassays were performed with the mysid
shrimp, Mysidopsis bahia, and with the inland silverside, Menidia beryllina.
The control water for the tests was adjusted to a similar salinity using an
artificial sea salt mixture (Forty Fathoms®); the salinity of the sample was not
altered.

One 48-hour static chronic screening bicassay was performed with the coot
clam, Mulinia lateralis. Natural sea water was used for the control water in this
test; the salinity of the sample was not altered.

Each species was exposed to unfiltered and filtered aliquots of the sample and
control waters (Tables 3-5).- An aliquot of the sample was filtered through a 0.45 um
filter to remove algae. Filtering removed the algae and this aliquot was tested to see
if the filtered bay water was toxic by itself. Aliquots of the two control waters were
also filtered and served as filtered controls, to confirm that the filtering process did
not cause toxicity. ‘

The test results for the unfiltered sample indicated minimal acute toxicity (one
death) in the Menidia test and no mortality to the mysids. No mortality occurred
in either the Menidia or mysid test with the filtered aliquot. The clam test results
did not indicate chronic toxicity with either aliquot.

Although the sample collected was ambient bay water, total residual chlorine
and total ammonia were measured as standard bioassay practice. The



concentrations measured were < 0.03 mg/L and < 0.017 mg/L, respectively. No
further chemical analyses were performed on the sample.

Conclusion

The unfiltered sample of effluent collected from Florida Bay on 16 November, 1993,
indicated minimal acute toxicity (one death) in the Menidia test and no mortality
to the mysids. No mortality occurred in either the Menidia or mysid test with the
filtered aliquot. The clam test results did not indicate chronic toxicity with either
aliquot.



Table 1. Concentration series and volumes used for the 48-hour static
acute screening bioassays of the Florida Bay sample performed
on 17 to 19 November, 1993.

Mysidopsis bahia (mysid shrimp)

Concentration Dilution Water Sample Total Volume
Control 500mL 0 mL 500 mL
100 % 0 mL 500 mL 500 mL

Menidia beryllina (inland silverside)

Concentration Dilution Water Sample Total Volume
Control 500 mL 0 mL 500 mL
100 % 0 mL 500 mL 500 mL

Table 2. Concentration series and volumes used for the 48-hour static
chronic screening bioassay of the Florida Bay sample
performed on 17 to 19 November, 1993.

Mulinia lateralis (coot clam)

Concentration Dilution Water Sample Total Volume
Control 20 mL 0 mL 20 mL
100 % 0 mL 20 mL - 20mL
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Table 5. Data recorded during the 48-hour chronic screening bicassay
' of a sample from Florida Bay, Monroe County, Florida,
performed on 17 to 19 November, 1993.

test began: 11/17/93  test stopped: 11/19/93 test counted: 11/29/93

S . 28 I 3!
time=0 TO1A 108 1 T01B 100 3 98%
fertilized T02A 105 11 T02B 100 8 91%
egg count TO3A 101 4 T03B 104 5 96%
TO4A 100 5 T04B 107 8 94%
T05A 117 1 T05B 108 0 100%

total mean fertilized 96%

stdev 3%

sample | orm othe vl
control water C1A 101 4 C1B
(NSW) C2A 114 4 C28 101 1 98%
C3A 100 2 C3B 120 0 99%
test stopped C4A 101 3 C48 112 0 99%
@ 48 hours C5A 105 2 C5B 108 0 99%
filtered control fC1A 111 0 fC1B 104 1 100%
(NSW) fC2A 119 0 fC28 100 2 99%
fC3A 131 2 fC3B 104 0 99%
test stopped fC4A 108 2 fC4B 110 0 99%
@ 48 hours fC5A - 109 1 fC58 100 0 100%
sampte ormal ¥ ther | x
100% effluent 100-1A 101 0 100-1B 112 0 100%
100-2A 114 0 100-28 102 1 100%
100-3A 101 0 100-3B 109 0 100%
test stopped 100-4A 102 0 100-48 117 1 100%
@ 48 hours 100-5A 105 0 100-5B 101 1 100%

sample ia 3
filtered 100% {100-1A 762 * 36 f100-1B 685 *
effluent {100-2A 102 2 f100-2B 104

f100-3A 112 0 f100-3B 105
test stopped f100-4A 106 1 f100-48 103
@ 48 hours f100-5A 103 3 f100-5B 104

"+ Counted on 11/22/93. Rest of test vials counted on 11/29/93 after speaking
with George Morrisson (EPA-ERL Narragansett). He said to only count at least
100 clams per replicate vial.
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FDEP Biology Section — Acute Bioassay Bench Sheet
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Mulinia lateralis Data Sheet
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* Other = animals that are abnormal or have no shell.
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