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SECTION I

INTRODUCTION

Depleted uranium (uranium with the fissionable material removed), pre-
dominantly ^238^ is abundant and of limited usefulness. Because of its high
density it can be and has been used to a limited extent in the manufacture of
armor-penetrating shells.

Uranium, including U^ » is naturally radioactive. It is also chemically
toxic to some organisms. This study is a combined field and laboratory study
of possible environmental effects of depleted uranium upon the flora of a
stream, Rocky Creek, on Eglin Air Force Base Reservation.

1. DESCRIPTION OF GEOGRAPHICAL AND ENVIRONMENTAL FACTORS

a. General Area

The Eglin AFB Reservation is located in Northwest Florida where it
occupies a portion of Santa Rosa Island, Okaloosa Island, the southeastern
part of Santa Rosa County, the southern half of Okaloosa County, and the
southwestern quarter of Walton County. It covers an area of approximately
750 square miles. To the south the Reservation is adjacent to Choctaw-
hatchee Bay and the Gulf of Mexico, while to the north and east it is
bordered roughly by the Yellow River and Alaqua Creek.

The Reservation lies on generally level or gently rolling terrain, all
under 300 feet elevation and sloping to sea level on the west and south.
It is drained by small tributaries of the Yellow River and Alaqua Creek
and by smaller streams that flow directly into Pensacola Bay and Choctaw-
hatchee Bay. The valleys o f these streams often are steep sided and
terminate abruptly. The soil of most of the Reservation consists of
somewhat excessively drained, deep, acid sands of the Lakeland series. In
the stream bottoms, the soils are much more heavily organic (Reference 1).

b. Rocky and Turkey Creeks

These two streams of the area originate on the. Reservation and drain
into Choctawhatchee Bay. Of the two, Rocky Creek is the longer and has
somewhat larger water flow near its discharge point. Rocky Creek is in
an area that drains some land which has had an exposure to depleted
uranium. Turkey Creek is free of any non-native uranium and was selected
as a control stream to compare with Rocky Creek. The water of both
creeks is clear except for immediately after a rain. Several collection
sites were selected on each creek, (see Figure 1) but there are more
collection sites on Rocky than on Turkey Creek. One collection site on
Rocky Creek (site number 4) is an artificial pond produced by road con-
struction in the past, and site number 3 is a bog that is near Rocky Creek
on a short tributary. The following sites are judged to be most nearly
comparable: site numbers 2 and 8; site numbers 5 and 9.; site numbers 6
and 10; site numbers 7 and 11.



EGLIN AIR FORCE BASE

TURKEY CPEEK

CHOCTAWHATCHEE

Figure 1. Map of Eglin AVIi Res t - rvat ion showing s a m p l i n g sites



SECTION II

FIELD STUDIES

1. INTRODUCTION

Site visits for the purposes of measuring physical properties of water
in the two streams and of collecting algae at the designated collecting points
were made on the following dates: 1) November 22 and 23, 1974, 2) February
21 and 22, 1975, 3) April 25, 1975, 4) February 6, 1976 and 5) April 30,
1976.

2. PHYSICAL MEASUREMENTS OF STREAM WATER

These measurements included pH, temperature and dissolved oxygen. The
visiting dates, except for April 30, 1976, were during clear weather not
following extensive rainy periods, and there was no measurable turbidity.
Conditions on April 29, 1976 were similar, but on April 30 rain started in

the morning and continued throughout the collection period, Measurements
were taken at each site on Turkey and Rocky Creeks on these collection dates
and are reported in tables 1 through 5.

Water temperature ranged from a surface low of 16°C at some sites, to
a high of 19.0°C at the bog (surface) and pond sites, November 23 and 24,
1975; on February 21 and 22, 1975, it ranged from 16.0° to 19.0°C; on April 25
it was 20.0° to 21.0°C, except for the bog and pond sites where it was,
respectively,25.DO and 23.0°C. On February 6, 1976 water temperature at
Rocky Creek was similar to temperatures measured the year before, but at
Turkey Creek water temperatures were measurably higher than in February, 1975.
On April 30, 1976 water temperatures ranged from 19.0° to 21.0°C at all sites.

Except for the bog site and Cor .site 1 during rain. pH values ranged
from 5.0 to 5.7 and there was no detectable seasonal variation; at site 1
during rain the pH was only 4.6 and at the bog site pH was generally
lower than at other sites, ranging from 4.9 to 5.1.

Dissolved oxygen was highest in February, 1975, ranging from 8.1 to
9.4 ppm (except for the bog site where it was only 3.4 ppm); it was lower in
February, 1976. In November, 1975, the range in flowing water was from 8.1
to 9.2 ppm (the bog site value was 6.0 ppm at the surface and 4.5 ppm, .sub-
surface). In April, 1975, the values were slightly lower than earlier for
flowing water, ranging from 7.6 to 9.0 ppm, and slightly higher at the bog
site, 7.3 ppm. However, during the rain in April, 1976, dissolved oxygen
values were lower than those for April, 1975.

3. COLLECTION OF ALGAE AT STREAM SITES AND ISOLATION OF SELECTED SPECIES
INTO AXENIC CULTURES

a. Methods

Two one-half gallon collections were made at each site. These were
returned to the laboratory at the University of Alabama on the second



collection day (or one day after collection) and refrigerated until the
time of examination, Each collection was examined microscopically and
the fresh water algae were identified to genus. In some instances more
than one species of a genus was collected and these are differentiated
in the list of organisms collected by an assigned species number.

In addition, at the first collection dates, November 24 and 25, two
water samples of approximately 1 ml volume were taken axenically at each
site and added to 10 ml of one of each of the following sterile types of
media in a test tube: Bristol's Inorganic Salt Medium (Reference 2),
FW-1 Medium (Reference 3) and BG-11 Medium (Reference 4). These tubes
were placed on illuminated culture racks in the laboratory at the
University of Alabama for approximately 4 weeks. At this time many of
the tubes contained significant quantities of mixed algae as well as
bacteria. By dilution and sub-culturing techniques several organisms
were obtained in unialgal cultures. The unialgal cultures were then sub-
cultured and treated successively with selected antibiotics. Ultimately
three organisms were obtained in axenic culture.

These organisms, isolated from Rocky Creek, were utilized in labora-
tory studies testing the effects of uranium upon their growth.

b. Results

Forty-four algal species were collected from Rocky Creek November
22 and 23, 1974, and identified to genus; the collections at Turkey
Creek yielded 21 species on these dates. Table 6 gives species found at
each site; Table 7 is a list of all species at all Rocky Creek sites and
Table 8 is a similar list for Turkey Creek.

On February 21 and 22, 1975, the algal biomass was conspicuously
greater than it had been the preceding November. Also, the number of
species collected was greater (see Tables 9, 1.0 and 11) . Fifty-six
species were collected at all sites on Rocky Creek and 26 were collected
at the sites on Turkey Creek.

On April 25, 1975, the algal biomass was similar to that observed
February 21 and 22. Sixty-four species were collected from Rocky Creek
which was higher than in February, 1975 (see Tables 12 and 13). From
Turkey Creek, 29 species were collected, also a few more species than
were found in February at these sites (Tables 12 and 14).

On February 6, 1976, 52 species were collected from Rocky Creek
(Tables 15 and 16); on this same date 26 species were collected from
Turkey Creek (Tables 15 and 17). A comparison of these flora with those
seen in February of 1975 shows some variation in the lists of organisms
found in both Rocky and Turkey Creeks. One notable differenco was the
presence of Euglena in both streams in 1976, an organism that usually
thrives where organic, materials containing B vitamins are present. This
is believed to be a result of the earlier hurricane activity. Another
difference, was a greatly decreased quantity of Batrachospermum in both



streams and an absence of the smaller species in the collection of Rocky
Creek.

A comparison of the algal flora of April, 1976 (Tables 18, 19 and 20)
with that present in April, 1975, also reveals differences in species
present. Some of the differences are the result of the 1975 hurricane
but some are the result of weather conditions prevailing on April 30;
rain began early in the morning and continued to be heavy throughout the
collecting period. This was accompanied by stream swelling and washing
away of planktonic forms that otherwise would be expected to be present
and collected.



SECTION in

LABORATORY TESTS

1. MATERIALS AND METHODS

The forms of uranium used in the investigation included u'-jOg (green
uranium oxide) in powder form, U02 in powder form and uranyl nitrate.

The organisms used in the experiments were:

!•• A Chlorpcoccurn sp. isolated from site 3 on Rocky Creek
(designated Eglin 3A) ,

2. A Chlamydomonas sp. isolated from site 6 on Rocky Creek
(designated Eglin 6A),

3. An organism tentatively identified as a Chlorococcum sp.
isolated from site 4 on Rocky Creek (designated Eglin 4A).

The culture medium used was Bristol's Inorganic Mineral Solution
(Reference 2). Culture vessels were 300 ml capacity nepheloculture flasks
and they contained 100 ml of medium. Inoculation was by sterile pipet from
an axenic liquid culture. Illumination of the cultures was by cool-white
fluorescent tubes (Westinghouse); intensity at the culture surface was 300
f-ca. Temperature was maintained at 20±1°C.

Growth was determined by turbidimetric measurements made at regular
intervals, using a Klett-Summerson Colorimeter and a red filter. The final,
recorded, readings on the cultures were made approximately 14 days after
flask inoculation while the control cultures (no uranium) were in the log-
arithmic phase of growth.

The uranium oxides, described as insoluble in water (Reference 5), were
added to the culture medium in the concentration of 1 g/100 ml, an excess,
in order to obtain a solution saturated with uranium oxide. To determine

algal cell density (by turbidity readings) the cultures were stirred approxi-
mately 1 minute before reading. The heavy uranium oxides settle immediately
after stirring leaving the algal cells in suspension. Careful manipulation
of the nepheloculture flasks allows pouring the medium with suspended algal
cells into the side-arm without any undissolved uranium oxide. Uranium
nitrate is soluble in water in the concentrations used in these experiments.
However, some precipitate developed in the nepheloculture flasks containing
medium and growing algae in the higher concentrations of uranyl nitrate.
Acidification of these cultures to about pH 2.0 at the end of the culture
period brought this precipitate into solution, and the algal cells were not
bleached or otherwise visibly damaged in the time required to make the
turbidimetric readings.

A comparison was made of growth in control cultures (with no uranium)
with growth in each level of uranium utilized, and statistical significance
of differences was determined by the t values obtained for each comparison
(Reference 6).



2. RESULTS

Each organism isolated into axenic culture was grown first in medium
containing powdered green uranium oxide (IKOg) and then in medium containing
uranium dioxide (UĈ ). Growth of one isolate, Eglin 6A, was unaffected by
either uranium oxide (Tables 21, 22 and 25), and this organism was not
cultured in medium containing soluble, uranium nitrate.

In contrast, the other two algal isolates had growth significantly in-
hibited by powdered green uranium oxide (U-,On) and by powdered UCU. These
were Eglin 3A and Eglin 4A (Tables 23, 24, 26 and 27).

Growth tests were conducted on Eglin 3A and Eglin 4A in medium contain-
ing soluble uranium nitrate in varying concentrations up to 2 X 10 M, in
order to determine the level at which uranium nitrate could be shown to
inhibit.growth. For Eglin 3A the following concentrations were inhibitory:
2 X 10~4 M and 10~4 M (Table 28); for Eglin 4A these concentrations of
uranium nitrate inhibited growth: 2 X 10 M, 10~^ M and 5 X 10~5 M
(Table 29).



SECTION IV

DISCUSSION AND CONCLUSIONS

The biological effects of uranium have been studied principally in
relation to its toxicological effects upon man (References 7 and 8). Most
of the experimental toxicological work has involved small mammals. Maynard
and Hodge (Reference 9) report histological renal damage to small mammals fed
uranium. Other effects include a drop in urinary coproporphyrin excretion
(Reference 10) and liver dysfunction in addition to kidney damage (Reference 11)

At the cellular, or biochemical, level, it is generally conceded that
uranium damage is primarily chemical arid not radiological. Dounce and Lan
(Reference 12) studied the activity of a number of enzymes isolated from
uranium poisoned animals and found that the action of thrombin upon fibrinogen
had been impaired. They also found that both phosphorylase and phospho-
glucomutase activities were inhibited by uranium. Other enzymes were not-
inhibited and they concluded uranium interferes with specific active groups
rather than simply completing with SH groups. Singer et aJU (Reference 13)
found that some uranium enzyme inhibition could be reversed by the addition
of hydroxydicarboxylic acids to the reaction mixtures. Glucose utilization
by both bacteria and yeast is inhibited by uranium; yeast in particular, are
extremely sensitive to uranium and 2.5 X 10~^ M U02(NO;3)2 inhibits glucose
oxidation in yeast 99 percent (Reference 14).

Terrestrial plants are inhibited by high levels of natural uranium in
the growth medium (Reference 15). Earlier experimental studies on higher
plants showed that uranium at 50 ppm caused damage, particularly to the root
system (Reference 16). Soil bacteria are inhibited by uranium at 100 ppm
(Reference 17), To the best of our knowledge there have been no previous
studies of uranium effects upon soil algae. A few studies of the biological
fate of uranium have considered ecological effects. Concentration of uranium
in food chains has bee.n the object of several studies (References 18 and 19).
Recently, Hanson (Reference 20) reviewed the literature dealing with environ-
mental effects of uranium in a consideration of the possible ecological
effects of depleted uranium munitions.

The present study is concerned primarily with possible ecological
effects of depleted uranium munitions upon the algal flora of Rocky Creek
on Eglin Air Force Base. Between the time that collections were made in
1975 and again in 1976 a hurricane of significant force went through the
area which includes the two streams. Considerable physical alteration of
several of the sites resulted from activity of this hurricane. As a result,
there was some change in the algal flora of the two streams between February
and May of 1975 and February and May of 1976; as a consequence, establishing
a baseline of species native to the sites has been made somewhat more dif-
ficult. In spite of this, comparisons may be made of the algal flora at
comparable sites of Rocky Creek to the flora at the collection sites of
Turkey Creek. Rocky Creek, to all appearances, is presently a healthy stream.
It contains a great diversity of algal species, even more than were found in
Turkey Creek, the nearby stream seJ.ect.ed because it has not been contaminated
with depleted uranium.

8



Of the three species of algae isolated from Rocky Creek, two were found
to be sensitive in culture to powdered U^Og (green uranium oxide) and to
powdered U02, each added at a concentration of 0.1 percent. Enough uranium
was taken up by the algal cells in culture, at a pH buffered at 6.5, to
inhibit growth significantly. The third species was not: demonstrated to be
affected by 1)303 or U02- The two species that were inhibited by l̂ Og and U02
were also tested using uranyl nitrate. One species was demonstrated to be
inhibited by a uranyl nitrate molarity of 10~4, the other by a molarity of
5 X 10-5.

As a conclusion, it may be stated that there is no evidence from this
study that there has been any ecological damage done as yet to Rocky Creek
by depleted uranium. However, species isolated from this stream have been
shown to be sensitive to uranium as 0363 and as U02, and also to uranyl
nitrate; these species and presumably others from the stream can be expected
to show damage from depleted uranium on the range should its level become
sufficiently high to give a concentration in the water of the stream approach-
ing 5 X 10-5 M.



TABLE 1. PHYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS

NOVEMBER 23 AND 24, .197A

Site Number

ROCK_Y_CREEK:

1

2

3
(surface)

(sub-surface)

4

5

6

7

8

9

10

11

PH

5.3

5.5

4.9

4.9

5.8

5.7

5.6

5.5

5.4

5.6

5.6

5.6

Temperature (°C)

16.5

16.5

19.0

15.5

19.0

16.0

16.0

16.0

18.0

1.7.0

18.0

17.0

Dissolved Oxygen (ppm)

8.1

9.1

6.0

4.5

9.1

9.1

9.2

9.0

8.4

8.6

9.0

9.2

10



TABLE 2. PHYSICAL'PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS

FEBRUARY 21 AND 22, 1975

Site Number

ROCKY CREEK;

1

2

3

4

5

6

7

TURKEY CREEK:

8

9

10

11

PH

5,2

5.4

4.9

5.6

5.6

5.4

5.5

5.4

5.5

5.5

5.4

Temperature (°C)

17.5

18.0

17.0

18.5

17.0

16.5

16.0

19.0

18.0

16.5

16.5

Dissolved Oxygen (ppm)

8.1

8.8

3.4

9.4

9.4

9.2

9.4

8.2

8.6

9.3

9.2

1J



TABLE 3. PHYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS

APRIL 25, 1975

Site

ROCKY

Number

CREEK:

1

2

3

4

5

6

7

PH

5,2

5.4

5.1

5.6

5.7

5.6

5.6

Temperature ( C)

20.0

20.4

25.0

23.0

21.0

21.0

20.5

Dissolved Oxygen (ppm)

7.6

8.5

7.3

9.0

8.7

9.0

8.6

TURKEY CREEK:

8

9

10

11

5.4

5.5

5.4

5,4

20.5

20.0

20.0

21.0

8.2

8.4

8.6

8.6

12



TABLE 4. PHYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS

FEBRUARY 6, 1976

Site Number

ROCKY CREEK:

1

2

3

4

5

6

7

TURKEY CREEK:

8

9

10

11

PH

5.2

5.6

5.0

5.5

5.8

5.7

5.8

.5.4

5.6

5.5

5.6

Temperature (°C)

17.0

18.0

17.0

17.0

16.2

17,0

17.0

20.0

20.0

18.5

18.0

Dissolved Oxygen (ppm)

7.8

9.0

5.9

8.8

8.4

7.4

8.4

8.4

8.8

7.7

8.2
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TABLE 5. PHYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS

APRIL 30, 1976

Site Number

ROCKY CREEK:

1

2

3

4

5

6

7

TURKEY CREEK:

8

9

10

11

P«

4.6

5.4

5.0

5.6

5.8

5.9

5.8

5.4

5.0

5.5

5.7

Temperature (°C)

19.0

20.0

21.0

21.0

21.0

21.0

20.5

19.0

20.0

20.5

21.0

Dissolved Oxygen (ppm)

7.0

8.0

6.2

8.6

8.6

6.9

7.4

8.2

7.0

8.6

8.2



TABLE 6. LISTS OF ALGAL SPECIES COLLECTED NOVEMBER 22 AND 23, 1974

ROCKY CREEK AND TURKEY CREEK, EGL1.N AIR FORCE BASE, FLORIDA

!SITE_2 (19 species)

Batracho s pe r mum sp.

Mougeotia sp.
labellaria sp. 1
|Netrlam sp.

ROCKY CREEK:

SJLTJL..I (5 species)

Oscillatorla sp. 1
Oscillatoria sp. 2

Oscillatoria sp. 3 Mougeotia sp.
P_and.ori_na sp.

^haetonema sp
Micrasterias sp.
Oscillatoria sp.
Synechocystis s p.
Coleochaete sp.
labelJaria sp. 2

species)

Micrasterias sp. Volvo x sp
Stigonema sp,
Mougeotia sp
Coleochaete sp.
Frustulia sp. 1
Zygnema sp.

Gy_rosi_gma sp
Netrium sp.
Sjp_ijrog_y_ra sp
E_uas_truni sp.
Bulbochaete sp

1

Zy_gnema sp.
Cosmarium sp. 2
F£ustu_laa sp.
C^los_ter_ium sp. 1
Gyjros_igjtia. sp.

Costnerium s p.
Closjterijum sp.
Frustulia s p. 2
Debaryji sp.
Xanthidium sp.
Chroocpccus s p.

Fragilaria sp.
Surirella sp.
P1eurptaenium sp.
Oscillatoria sp. 1

pocidium sp.
Pleurotaenium sp.
Oscillatoria sp.
Anabaena sp.
S£ir_ogy_r£ sp. 1

^ (22 species)

P 1 e u r o t a en i urn sp
Clost erium sp.

Oscillatoria sp. 2 ^abellaria sp. I
Ceratium sp. Tabel_la_r_la sp. 2
Fragilaria sp. Cĵ sĵ erJ.um sp. 2

Cosmarium sp.
Zygnema sp.
Cosmarium sp.Bulbochaete sp. FragiJarla sp. Cĵ sĴ erJunn SP- 2 Cosmarium sp.

Mlc ras ter i as _a_p_lculajt_a Desmidium g_revilli Syjiecjhpcys_ti,s sp. Mesotaenium sp
Scenedesmus sp. Mougeotia sp. Oscillatoria sp. 1

_
Scenedesmus sp
Netrium sp.

Mougeotia sp
sp

SITE 5 (9 species)

Tabe_lJLa_r ia sp,
Tabellaria sp.
Mougeotia sp.
Coleochate sp.
Surirella. sp.

1
2

SP-
SP •

Frustulia s p .
Mesotaenium sp.



TABLE 6. LISTS OF ALGAL SPLC1KS COLLECTED NOVEMBER 22 AND 23, 1974

ROCKY CREEK AND TURKEY CREEK, EGL1N AIR FORCE BASE, FLORIDA (concluded)

JjL'EJj (15 species)

Jithophora sp.
Spirogyra sp. 2
Tabellaria sp. 1

s p .
Fragilari a s p .
Ne_t_rium sp.

'abellaria sp. 2
istia pelluc Jda Chaetonema sp.

ITE 7 (8 species)

Satrachospermum sp.
oleochaete sp.
:OU_geo_tjla_ sp,
Fabellaria sp. 1

TURKEY CREEK:

SITE 8 (8 species)

Oscillatoria sp, 1
Solepchaete sp.
Frustulia sp.
Oesmidium sp.

SITE 9 (5 species)

Fragilaria sp. 2
Frustulia sp.

SITjE_l_0 (13 species)

Chaetonema sp.
Ba t r ac ho s perinum sp.
Frustulia sp.
S£ijrog_y_ra sp. 3

S_ITE__1_1 (14 species)

Bat r achosp ermi.im sp.

°̂ 1 ̂^S-^^P?. sP •
Fragilaria sp.
Closterium sp.
Mpug_eo_t_ia s p.

Chaetonema sp.
Plectonema sp .

Frustulia sp.

Syneehocy s 11s sp.
Fragilaria sp.
Closterium sp.
Surirella sp. 1

GyrosjLgma sp.
Oscillatoria sp. 3

Tabellaria sp. 2
Pleurota e_nium s p
Ha_pa Iosi.p_h9 n s p .

F r us tiulia. s p.
Tabellaria sp. 1
Tabell_arJ.a sp. 2
Cha_eto_n_eina sp.
Spirogyra sp. 2

Closterium sp.
'Oscillatoria .sp. 2
Oscillatoria. sp. 3

iL SP '

Surirella sp. 2

SP- Oscillatoria sp,
sp. 1 Mougeotia sp.

sp. Closterium sp.

Ha_pa lp_§ji P hon s p .
_

Oscillatoria sp. 3
Oscillatoria sp . 1



TABLE 7. LIST OF ALGAL SPECIES COLLECTED, ROCKY CREEK

NUVIiMliEK 22 AN!) 23, 1974

44 species Identified from sites 1 through 7

Anabaena sp.
Batrachospejrrnum sp .
B ulbo ch ae te sp.
Cera tj. urn sp.

Ch . r o IQC o c c us sp .
Cl_os_te_ri^um sp. 1
Ciosteriim sp. 2
Cpieochaete sp .
Cosmarium sp . 1
£° ̂ JH^ZiHID
Debar^a sp
Desmidium
Docidium s p
Euastrjum sp
Fĵ gil_ari.a sp ,
F£us_tulla sp. 1
£rus_tulia sp . 2
Gy_ros_i^ma sp .
Johannesbap t is t ia
Mesotaenium sp
Mi eras t er ius
Mi c raster ius sp
Mougep_t2.a^ sp .
Netrium sp.
Oscillatoria sp. 1
p_sc_il la tor ia sp. 2
Ô cj 1 la to r î a sp . 3
Pandc)rin_a sp.
Pithophora sp.
Plectonema sp.
Pleuro taenium sp.
Scenedesmus sp ,
.S£irogy_ra sp. 1
Spirogyra sp. 2

Stigonema sp .
Surirella sp .
Synechocyst: is s p .
Tabeliaria sp. L
T_ab_ellari_a sp . 2
yo_lvp2c sp .
Xanthidium sp.

SP •

17



TABLE 8. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK

NOVEMBER 22 AND 23, 1974

21 species identified from sites 8 through 11

- _ SP •
Chaetonetna sp.
Closterium sp .
(l9 i§°.?l}fL? te s p .
DesmidiuTn sp.
Fragilaria sp .
' sp._ _
Gyros igma sp .
Hammatoidea sp .

l s P •

_ . . _
OsciJLlatoria sp. 3
P leuro taenium sp.
_ _ _
Spirpgyra sp . 3
Surirell_a sp. 1
Surirella sp. 2
S y ne ch o cy st i s sp .
T_abjellar_:la sp. 1
TabejLlaria sp. 2

18



TABLE 9. LISTS OF ALGAL SPECIES COLLECTED FEBRUARY 21 AND 22, 1975

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA

ROCKY CREEK:

_SITE__1 (10 species)

Chlorella sp.
Frustulia sp.
Netrium sp. 1
Oscillatoria sp. 1

SITE 2 (25 species)

AmphiLprora sp.
Batrachospermum sp. 1
Chaetonema sp,
Closterium sp.
Coleochaete sp.
Debarya sp.
Eudorina sp.
Fragilaria sp. 1
Frustulia sp.

SITE_3 (37 species)

Anabaena sp.
Bulbochaete sp.
Ceratium sp.
Chaetonema sp.
Chlamydomonas sp.
Chlorella sp.
Chlorococcum sp.
Chroococcus sp.
Closterium sp.
Cosmarium sp .
Debarya sp .
Docidium sp.
Euastrum sp.

Oscillatoria sp. 2
Oscillatoria sp. 3
Roya sp .

Gyrosijgma sp .
Mougeotia sp.
Nannochloris sp.
Netrium sp. 1
Netrium sp . 2
Oscillatoria sp . 1
Oscillatoria sp. 2
Roya sp.

Fragilaria sp . 1
Frustulia sp.
Gloeocystis sp.
Gyros igma sp .
Micrasterias sp.
Mougeotia sp .
Netrium sp. 1
Oscillatoria sp. 1
Oscillatoria sp. 2
Pandorina sp.
Pleurotaenium sp.
Rhizoclonium sp.

Surirella sp.
Tabellaria sp. 2
Tabellaria sp . 3

Schizogpnium sp.
Spirogyra sp . 1
Spirogyra sp . 2
Spondylosium sp .
Surirella sp.
Tabellaria sp. 1
Tabellaria sp . 2
Tabellaria sp. 3

Roya sp.
Schizogonium sp.
Spirogyra sp. 2
Spondylosium sp .
Staurastrum sp.
Surirella sp.
Tabellaria sp. 1
Tabellaria sp. 2
Tetraemorus sp.
Volvox sp .
Xanthidium sp.
Zygogonium sp .
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TABLE 9, LISTS OF ALGAL SPECIES COLLECTED FEBRUARY 21 AND 22, 1975

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA (concluded)

Chlamydomonas sp,
Frag11aria sp. 1

STTE_9 U5 species)

Amph Ip r or a sp.
B at r a cho sp e rmum sp . 1
Chaetoneina sp.

. S P-

TURKEY CREEK:

SITE 8 (8 species)

Amph iprora sp.

. .
Coleochaet_e sp ,

SITE_lp (15 species)

Amphiprora sp.
Chlamydomonas sp.
ChlorejLla sp.
Fragilarla sp. 1
Frustulia sp.

EJJ. (17 species)

Batrachospermum sp. 1
Batracho spermum sp. 2
Chaetonema sp.
Closterium sp.
Coleochaete sp.
Fragilarla sp. 1

Frjusjiulj-jj sp .
sp.

Mougeotla sp .

Fragilarla sp. 1
Frus_t_uJ-_i_a sp.
Gyjrosigma sp.
Mougeotla sp.
OscilLatoria sp, 3

Gyroslgma sp.
Hammatoidea sp.
Mougeotia sp.
Oscillatorla sp.

Frustulia sp.
Gyroslgma sp.
Mougeotia sp.
Oscillatoria sp. 1
pjscjlllajtor_ia sp. 2
Oscillatoria sp. 3

OsciHatoria sp. 1
Tabellaria sp. 2

Surirella s p .

Tabe_lla_ria sp . 2
Tab e lla ria s p . 3
Zygogonium sp .

Spirogyra sp, 3
Surirella sp.
Tabellaria sp. 1
Tabellaria sp. 2
Tabell_ar_i_a sp. 3

Spirogyra sp. 2
Tabellaria sp. 1
Tabellaria sp. 2
Tabellaria sp. 3
Ulothrix sp.



TABLE 10. LIST OF ALGAL SPECIES COLLECTED, ROCKY CREEK

FEBRUARY 21 AND 2.2, 1975

56 species identified from sites 1 through 7

Amphiprora sp.
Anabaena sp .

sp. 1
sp. 2

. .
Cerat.ium sp .
Chaetonema sp .

on sp.
Chlaitv^domonas sp .
Chlorella sp.
ChlojrjDco_ccum sp .
Chroococcus sp .
CJLosterium sp.
Cpleocha.et:e sp .
Cosmariuni sp.
Cjyijmdrocystis sp.
Debar^a sp .
Docidiujn sp .
Euasjt£uni sp.
Eudorina sp .

sp. ]
sp. 2

Fjrijsjtuj.la sp.
Gloeocystis sp.
Gyjrqsigma sp.
Hojrtnidium sp.
H^alotheca sp.
Micrasterius sp.

Mougeptia_ sp.
Mougeo_t.toj3sJ-s sp.
Nannochlpris sp.
Netrium sp. 1
Netrium sp. 2
Oscillatoria sp . 1
Oscillator ia sp, 2
Oscillatpria sp. 3
Paridorina sp.
P leur o t aen iura sp .
Rhizoclpnium sp.
Roĵ a sp .
Schizogoniura sp .
Spirogyra sp. 1
SpjLrogyra sp . 2
Spirogyra sp. 3
Sppndylpsium sp.
Staurastrum sp.
S t̂ .geo c Ion ium s p .
Surirella sp.

2
3

Tabellaria sp.
Tabeilaria sp.
Tetmemorus sp.
Ulothrix sp.
Volyox sp .
Xanthidium sp.
Zygogonium sp.
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TABLE 11. LIST OK ALGAL SPKC1KS COLLECTED, TURKEY CREEK

FEBRUARY 21 AND 22, 1975

25 species identified from sites 8 through 1.1

AmghjLjvrora sp .
Batrachospermum sp. 1
batrachps_permum sp . 2
Chaetonema sp.

^ !̂DyA°S2ILa-§ SP'
ChJLorel_la sp.
clpsterium sp.
Cpt^L^haeJre SP •
F_r_agila[ria sp. 1
PVrus tuli_a sp .
Gyrosigma sp.
Hammatoidea sp.
Microspora sp .
Mougeotia sp .
Os cilia tor ia sp. 1

sp . 2 (large)
sp. 3 (tiny)

Spirogyra sp. 2
Spirogyra sp. 3
Surlrella sp.
T^abellaria sp. 1
TabejJLaria sp. 2

sp. 3
sp .

SP •
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TABLE 12. LISTS OF ALGAL SPECIES COLLECTED APRIL 25, 1975

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE. FLORIDA

ROCKY CREEK;

SITEJ (19 species)

An£baena sp.

Chi o ro_c_qccum sp.
Coleochaete sp.

Debarya sp.
Fragilaria sp.
Frustulia sp.
Gyrosigma sp.
Mougeotia sp.

Netr_ium sp.
Npstp_c sp.
Osciliatoria sp. 2
Roya sp.

SITE 2 (32 species)

Amphiprora sp.
Batrachospermum sp.
Ba tjrachos pe rmum sp.
Ch ae t_qnema sp.

sp.

1
2

- SP "
Micrasterias sp . 1

Closterium sp.
Coleochaete sp.
CylindrocystjLs sp,
Debarya sp.
Fragilaria sp.
Frustulia sp.

SITE__3 (45 species)

Aster ion el_la_ sp.

. .
Mougeotia. sp .
Natrium sp . 1
Osciliatoria sp. 1
Osc ilia tor ia sp. 2
Osciliatoria. sp. 3

sp .
Rhizoc_lonium sp.

Binuclearia sp.

Chlcrella sp

Bulbochaete sp.

Chlorococcum sp,

Euastrum sp.
Fragilaria sp
Fr_us_tulia sp.

sp.

Spirogyra sp,2
Tabellaria sp. 1
Tabe.lla.ria sp. 2
Tabellaria sp. 3

Roya sp.
Schizogonium sp.
Spirogyra sp. 1
Spirogyra sp. 2
S_pcmdy 1 o s ium sp .
Surirella sp.
Tabellaria sp. 1
Tabellaria sp. 2
Tabellaria sp. 3
Zyg_nema sp.

Chroococcus sp
Closterium sp

Gy£Q sigma sp.
Hapalo siphon sp .

sp.
Gosmarium sp
Crucigenia sp

_
Micrasterias sp.
Micrasterias sp.

Cylindrocystis sp. Microsppra sp,
Debarya sp

Mougeotia sp.
Mougeotiopsis sp.
Netrium sp. 1
Netrium sp. 2
Osciliatoria sp. 1
Osciliatoria sp. 2
Osciliatoria sp. 3
Pandorina sp.
Plectonema sp.
Roya^ sp.
Spirogyra sp. 2

Spondylosium sp.
Staurastrum sp. 1
Staurastrum sp. 2
Surirella sp,
Tabellaria sp. 1
Tabellaria sp. 2
Tabellaria sp. 3
Ulothrix sp.
Volvox sp.
Xanthidium sp.
Zygnema sp.
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TABLE 12. LISTS Of ALGAL SPECIES COLLECTED APRIL 25, 1975

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA

SITE__4 (32 species)

Amphiprora sp.
Binuclearia sp.
Bulbgchaete sp.
Ceratium sp.

ma sp.

C_p_l_ep_cbjae_te sp .

. . . s P •
Dpcjf. di uni sp .

i3 SP
sp ,

sp .
ja sp.

MejridiQn sp.

Mqjugejptia sp.
sp. Mojugeotiopsis sp.

Ne_triuni sp. 1
Os_c_il_latoria sp . 1
Psc_illa_to_ria sp. 2
Pj.ciJJLa_to_ria sp. 3
Pleurotaeriiujn sp.
Rh1zqc 1on iurn s p.

Roya sp.

Spondylosium sp.
TabellarjLk sp. 1
Ta.be! lariat sp. 2
TabelLar.ia. sp . 3
Vq^lvox sp .
Zygnema sp.

J5ITE_5 (29 species)

Ba t r a c h o s p e rroum sp .
sp .

Chaetoneroa sp .

P-1}̂  SP •
Chlorella sp.

Debarya sp .

Frus.tuJ.ia sp.
H ajnma t qi d_e_a s p .
il ap a 1 o s i£l'»ni s p .
Microsgp_ra sp.
Mquge_q_ti_a sp.
Mqug_eo_t i op s i s s p.
0 s c i1la torla s p.

sp.

SITE_6 (19 species)

Ba t r ac ho spermum sp . 1 GJ.p_s_t_er_ium sp.
?JL5^Gl̂ J t̂BM!?! SP- ^ C_o_leochaie_te sp,
Chae_tonema^ sp. Fragilaria sp

sp
Chlqroc_occum sp

SITE_7 (26 species)

Amphiprora sp.
As terionella sp.
Ba t r a c h os p e rtnum sp. 1
Ba t ra c h os ge rmum sp, 2

. ^
Chlam^domonas sp.
CjiJ-_o_rjoc.occum sp .

SITEJ3 (13 species)

Frus tu_lia sp
Gyrqsignia sp.

C lo sjt erbium s p .
Debarya sp.
Fragilaria sp.
Frtas_tuli_a sp.
Hqrmji.dji.um sp.
Micrasj:_eri_a_s sp
Moiyjeqtia sp.

Asterionella sp .
Bat rachospermum sp.
Chaetonema sp.

Chlamydqmonas sp,
Co 1 e o_c haet e s p.

2. Frajgilarja sp.

1' le u rq t a en iuni s p .
R aghjLdi op s i s s p.
RhizqcIonium sp.
Rqy^i sp.
Sp_i_rogyra sp. 1
Splr_qgy_ra sp. 2
Spirogyra sp. 3

ra s p . 4
Surlrella sp.

3P. 1
sp.

_ ^ _ sp.
Ulotlirix sp.
Zygnema sp.

_ _ _ sp.
Mjougeptia sp.
Os_cjl_lJ.aj;qr_iLa sp
Rap h id i op sis s p .

y a s p .

Spirogyra sp, 2
Tabellaria sp.

^ SEksiî i? SP • ^
Tabellaria sp.

Oscillatoria sp. 3 Spirogyra sp. 3
PJeurotaeniiim sp
MjPll.i.̂ 52.? IL§ s P •
Rhjizoc.Iqn_ijum sp ,
Roya sp.
Spirogyra sp. 2

Frus_tulia sp.
Mou^eojtia sp.
Tabellaria sp ,

Tabellaria sp. 1

Tabellaria sp,

Ulothrix sp.

_ _ s p .
Tabellaria sp.
LJl_qthri_x sp .
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TABLE 12. LISTS OF ALGAL SPECIES COLLECTED APRIL 25, 1975

ROCKY CREEK ANT) TURKEY CREEK, EGL1N AIR FORCE BASE, FLORIDA (concluded)

Srr_K 9 (20 species)

Amphiprora sp.
Batrachospermum sp. 1
Chaetonema sp.
Chlamydomonas sp.
Chlorella sp.

SITE_ 10 (17 species)

Amphiprora sp.
Batrachospermum sp. 1
Chaetonema sp .
Chlamydomonas sp .
Closteriopsis sp.

SIT_E__11 (22 species)

Asterionella sp.
Batrachospermum sp. 1
Ba t r ach osp e rmum sp. 2
Chaetonema sp.
C h lamy d omo nas sp .
Chlorella sp.

Coleochaete sp.
Debaryji sp.
Fragilaria sp.
Frustulia sp .
Gyr£si.jma sp .

Coleochaete. sp.
Fragilaria sp.
Frustulia sp .
Mojugeotia sp.

Fragilaria sp.
Frustulia sp.
Gymnozyga sp .
Gyrosigma sp.
Hammatoidea sp.
Mougeotia sp.

Hammatoidea sp.
Mougeotia sp.
Oscillatoria sp. 1
Osclllatoria sp. 3
Raphidiopsis sp .

Oscillatoria sp . 1
Oscillatoria sp. 2
Pandorina sp.
Raphidiopsis sp .

Netrium sp. 1
Oscillatoria sp. 2
Oscillatoria sp. 3
Raphidiopsis sp.
Rqya sp .

RojAa sp.
Surirella sp .
Tabellaria sp.
Tabellaria- sp.
Tabellaria sp .

Tabellaria sp.
Tabellaria sp.
Tabellaria sp.
Ulothrix sp.

Spirpgyra sp.
Tabellaria sp.
Tabellaria sp.
Tabellaria sp.
Zyjjnema sp .

1
2
3

1
2
3

3
1
2
3
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IABLK 13. LIST OF ALGAL SPECIES COLLECTED, ROCKY CREEK

APRIL 25, 1975

64 species identified from sites I. through 7

orja sp ,
Anabaena sp ,

s P •
.

Binucj.ea.riii sp
BulbqchaeJ:e sp .
Cj^ratium sp.
Chaetonema sp .
Chlainydomonas sp.
Chlorella. sp.
C h lor o c o c. c urn sp .
Chroo coccus sp,
.Clos_tjErium sp .
Cgleochaete sp.
Cosmarium sp.
Crucj.genia sp .
Gy j. ind. r o cy s t i s sp

sp .

1
2

^
pqcjLdium sp.
Euastiruiii sp.
Fragilari a sp .
J?X'i?J;_u.y§ SP •
Gymnozyga sp.
Gyrosigma sp .
Hammatoidea sp .
Hapalosiphon sp .
Hormidium sp.
Meridlon sp,

Micra_s_t:e^rias sp. I
S P- ^

Micro_spora sp.
Mo u g e o j: i a s p ,
Mqugjeo t i op s_is s p ,
Net r ium sp. 1
Notr ium sp. 2
K[osto_c sp.
0 s c il la tor la s p . 1
Oscillatoria sp. 2
Os_cji_llatoria sp. 3
Pajidorina sp.
PLectqneina sp .
Pleurotaenium sp.
Raphidiopsjis sp.
Rhi zp cl o nium s p .
Roy a sp .
Schi_Eog,pnitam sp
Spirojjyra sp. 1
Sj3_ij_ogy_ra sp . 2
Spirqgyra sp. 3
.§J?A.L°JiZ.r .̂ SP- ^ (
Sjjojidylosium sp.
Staurastrum sp. 1
Staurastrum sp.
Surirella sp .
r[<§bellaria sp. 1
TabelXarja sp. 2
Tab e liar ia sp. 3
Tetraspora sp.
ylp_thrix sp.
Vqlvox sp.
Xanthidium sp.
Zygjaema sp .

(large)
(tiny)

(2
(1
(4

chloroplasts)
chloroplast)
chloroplasts)
chloroplasts)
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TABLE 14. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK

APRIL 25, 1975

29 Species identified from sites 8 through 11

Amphiprora sp.
Asterionella sp.
Batrachospermum sp. 1
Batrachospermum sp. 2
CJhaetonema sp.
Chlamydomonas sp.
Chlojrella sp.
C losteriopsis sp.
CQleqchaete sp.
Deba/r̂ a sp.
Fragilaria sp.
Frustulia sp.
Gymnozyga sp.
Gyrosigma sp.
Hammatoidea sp.
Mougeotia sp.
Netrium sp. 1
Oscillatoria sp. 1
Osciliatorla sp. 2
Oscillatoria sp. 3
Psind̂ rina sp.
Raphidiopsis sp.
Roya sp.
Surirella sp.
Tabellaria sp. 1
Tabellaria sp. 2
Tabellaria sp. 3
Ulothrix sp.
Zygnema sp.
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TABLE 15. LISTS OF ALGAL SPECIES COLLECTED FEBRUARY 6, 1976

ROCKY CREEK AN!) TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA

ROCKY CREEK:

SJJTEJ. (18 species)

ASEki£JE!°ra SP •
Aster! oriel. la sp.
Closterium sp. 1
Closterium sp. 2
Coleochaete sp.

SITJE 2 (16 species)

Chaetonema sp.
Closterium sp.
Cosmarium sp.
Gomphonema sp.

SITE 3 (20 species)

Anabaena sp.
Arthrodesmus sp.
Closterium sp. 1
Eudorina sp.
'Euastrum sp.

SJTE_ji (26 species)

Actinastrum sp.
Amphiprora sp.
Closteriopsis sp.
Closterium sp. 1
Closterium sp. 3
FragjJLaria sp. 1
Frustulia sp.

SITE 5 (16 species)

Amphiprora sp.
Asterionella sp.
Ch lamy d omona s s p .

(Palme 1 la stage)
Closterium sp.

Cosmarium sp .
Eug_lena sp .
Gymnojzy,ga sp .
Mougeotia sp. 1
Mcmgeotia sp. 2

Gyros igma sp. 1
Mougeotia sp. 1
Mougeotia sp. 2
Mougeotia sp. 3

Frustulia sp.
Gyrosigma sp .
Moujeotia sp. 1
Mougeotia sp. 2
Moug_eotia sp. 3

Gyrosigma sp . 1
Micrasterias sp.
Moiigeotia sp. 1
Mougeotia sp. 2
Netrium sp. 1
Netriura sp. 2
Oscillatoria sp.

Cosmarium sp.
Euglena sp.
Fragilaria sp. 1
Fragi laria sp . 2

Netrium sp. 1
Oscillatoria sp.
Oscillatoria sp.
Oscillatoria sp .

Netrium sp. 1
NeLrium sp. 2
Schizogonium sp ,
Spjrqgyra sp . 3

Navicula sp.
Netrium sp. 1
Oscillatoria sp.
Rhizoclonium sp.
Splrogyra sp . 3

Oscillatoria sp.
Oscillatoria sp.
Pandorina sp.
Pleurotaenium sp
Rhizoclonium sp .
Spirogyra sp. 3

1

Frustulia sp.
Gyrosigma sp. 1
Microspora sp.
Moiigeotia sp. 2

Spirogyra sp.
1 Surirella sp.
2 Tabellaria sp
3 Tabellaria sp

Surirella sp.
Tabellaria sp
Tetraedron sp
Ulothrix sp.

Spondyl o s i um
Staurastrum s

1 Tabellaria sp
Xanthidium sp
Zyj,nema sp.

2 Spondylosium sp
4 Staurastrum sp.

Tabellaria sp.
Tabellaria sp.
Ulothrix sp.
Zanthidium sp.

Navicula sp,
Oscillatoria sp. 1
Oscillatoria sp. 3
Tabellaria sp, I

1

. 1
* 2.

. \

sp.
p-

,

1
2
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TABLE 15. LISTS OF ALGAL SPECIES COLLECTED FEBRUARY 6, 1976

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA (concluded)

S_ITE__6 (11 species)

AsJterionjella sp.
Closterium sp. 1
C_losjterljjm sp, 3

SITE 1 (21 species)

Cljosjterium sp. 2
Clost e rlop s is sp,
Fragilaria sp. 1

Amghip_rp_ra sp. Fragilaria sp. 2
Asterlonella sp. Gomphonema
B a t r a ch o s p e r mum sp.l Meridian sp.
Closterium sp. 1 Mojugeotia sp
Cjj2sj^ejrj^3£s_is sp. M.°uJi£2.tA§ S P- 2
Fragilaria sp. 1

1

S_ITE_8 (8 species)

Coleochaete sp .

SITE : 9 (9 species)

Cqsmarium sp.
Fra^i_lar_ia sp. 1

Gyrqsigma sp. I
sp. 2Asterlone1la sp,

Euglena sp.

S_IT_E_1_0 (9 species)

Amphiprora sp. Mpugeptia sp. 1
As t e r i on ella sp. Navicula sp.
Clpsterlum sp. 1.

SITE Jl (17 species)

Amphiprora sp . Coleochaete. sp.

Ba t: r a ch o s per mum sp.l Frajgllarla sp. 2
Bat rachosp e rmum sp.2 Gomphonema sp.
Clpst er ium sp. 1

G\/rp_sigma sp. 1
bloug_eptia sp. 2
Netrium sp. 1

_ ^ sp
Navicula sp
N_e_tr_ium sp.
N_OStOC Sp

1

Netrium sp. 2
Tabellaria sp.1

0 ŝ ci lla t o r ia sp
Pandorina sp.
Spondylosium sp
Tabellaria 1

sp . 1 Tetrasppra sp .

sp . Rhi zoc 1 onium sp .
SP' ^ Tabellaria sp. 1

Navicula sp.
Ne_tr_ium sp. 1

Netrium sp. 2
Osclllatoria sp.

_-__; sp. 1 Surirella sp,
Osjcillatpria sp. 2 Ulothrlx sp.

Meridiaji sp.
Mpi.ig_epJ^ia sp. 2
Mpugepjcia sp. 3
Ne_trlum sp. 1

Netrium sp. 2
Oscillatoria sp.
Sppndylosium sp.
Tabellaria sp. 1
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TABLE 16. LIST OF ALGAL SPECIES COLLECTED, ROCKY CREEK

FEBRUARY 6, 1976

52 species identified from sites

Actinastrum sp .
Ampjiiprora sp.
Anabaena sp.
Arthrodesmus sp.

Chaetonetna sp.
Chlamydomonas sp. (Palmella stage)
Closteriopsis sp, 1
Closterium sp, 1
Closterium sp . 2
Closterium sp . 3

Cosmarium sp.
Euastrum sp. 1
Eudorina sp.
Eugiena sp.
Fragillarla sp. 1
Fragillaria sp. 2
Frustulia sp.
Gomphonema sp .
Gy_mng_zy_ga sp .
Gyros_igma sp.
Meridion sp.
Micrasterias sp,

1 through 7

Mougeotia sp . 1
Mougeotia sp. 2
Mougeotia sp. 3
Navicula sp.
Netrium sp. 1
Netrium sp. 2
Nostoc sp .
Oscillatoria sp .
Osci Llatoria sp.
Osci llatoria sp.

Pleurotaenium sp.
Rhizoclonium sp.
Schizqgpnium sp.
Spiro_gyra sp . 3

Staurastrum sp .
Surirella sp .

Tabellaria sp. 2
Tetraedrori sp.

Ulothrix sp .
Xanthidium sp.
Zygnema sp .

1
2
3
4



TABLE 17. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK

FEBRUARY 6, 1976

26 species identified from sites 8 through 11

Amphiprora sp.
Aster1one1la sp.
Batrachospermum sp. 1
Batrachospermum sp. 2
Clqsteriuro sp. 1
Coleochaete sp.
Cqsmarium sp.
Euglena sp.
Fragillaria sp. 1
Fragillaria sp. 2
Gomphonema sp.
Gyrosifflna sp. 1
Gyrosigma sp. 2
Meridiem sp.
Mougeotia sp. 2
Mougeotia sp. 3
Navicula sp.
Netrium sp. 1
Netrium sp. 2
Oscillatoria sp. 1
Oscillatoria sp. 2
Rhizoc1oniurn sp.
Spondylosum sp.
Surirella sp.
Tabellaria sp. 1
Ulothrix sp.
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TABLE 18, LISTS OF ALGAL SPECIKS COLLECTED APRIL 30, 1976

ROCKY CREEK AND TURKEY CREhK, EGL1N AIR FORCE BASE, FLORIDA

,SITE_1 (7 species)

a sp ,
As te£i.one ! If1 s p .
Cosinar_lum sp.

SITJL? ( 13 species)

rora sp.
s P •

Closterium sp . 1

sp .
Gjrqsigma sp . 1

SITEJ1 (32 species)

Amphiprora sp.
Anabaena sp .
Chroocpccus sp.
Closterium sp. 1
Closterium sp. 2

Closterium sp. 4
Cl os ter i ops is sp .

Docidiuin sp.

SrrE_4 (19 species)

Amph iE£ora sp .
Asterionella sp .
Clgsteri.uni sp . 1

C£smari.ura sp .
ap.

Frustulia sp.
Mougeptia sp. 2

Mi c_ra s tjejri a s s p .
Mqugeotia sp. 1
Moju^eotia sp. 2
Navicula
Netrium sp. 1
Oscillatoria sp. 1

jiremospjiaera sp.
^H-^^tFJ™ SP •
Euglena sp.
Frus tulia s p.
Gynrnozyga sp.
Gy^Li£?a SP •
Hyalothe^ca sp,
Mpu^ei'Ji3- SP- ^
Mougetvtia sp. 2
0 s ci_li_a tor ia s p . 1
.9-§.9-iJAa.torJ.a sp. 2

Frustulia sp.
Mou_geo_tjLa sp . 1

Navicula sp .
sp. 1

OscO.lat.qrla sp . 1

iNavjxjJla sp.
Tabellaria sp , 1

Osc.illatoria sp . 2
Oscillatovia sp. 3
Spirogyjra sp. ""
Suri_r_elJ.a sp.

1

. - - .
UJLpthrix sp.

.___ sp.
P_le c_toneina s p,
Rh1 zoc1onium sp.
Roy_a sp.
S tau V_as_tru™ s p .
Synura sp.
Tabellaria sp. 2
Trip'I oceras sp .
Ulo_thrix sp.
Xanthidiura sp.

sp. 2
sp.

Pleurotaenium sp.
sp.

nra sp. I
Tabe_llaria sp. 1
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TABLE 18. LISTS OF ALGAL SPECIES COLLECTED APRIL 30, 1976

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA (continued)

_SITE,5 (19 species)

Amphiprora sp.
Batrachospermuni sp. 1
Clos teriopsis sp.
Closterium sp. 1
Coleochaete sp.
Cosmarium s p.
JEu_gJ_ena sp.

SITE 6 (17 species)

Amphiprora sp.
Batrachospermum sp. 1
Closterium sp. 1
Closterium sp. 2

sp,
Closteriopsis sp.

SITE 7 (27 species)

Amp^ujgrora sp.
Anajbaejna sp.
Ba t ra ch o s p e rmum sp. 1
Bat racho spe rmum sp. 2
Binuciearia sp.

CJLoste^iimi sp. 1
Closterium sp. 2
Clogteriops is sp.

TURKEY CREEK

SITE__8 (14 species)

sp.
s P •_ - .

Cosmarium s p .
Closterium sp . 3
Euastrum sp,

sp .
Frustulia sp.
GompVionema sp .

Mouge o_tia sp
Nav_icula sp.

.Euglena sp.
Fragilaria sp.
Frjasj:jul_ia sp.
Gompji^nema sp.

^JiS ĵPj-i3. SP •
Navi_cuJ.a sp.

ojj^ochaejre sp.

^^H^J-iHS SP •
EjigJ.ena sp.
Fragila_ria sp.
£ru.sjt;ulia sp.
Gomphonema sp.
Gryosigma sp. 1
Gyrosigma sp. 2
Micrasjt_er_ias sp,

Fragi Laria sp.
Frustulia sp.
Mougeptia sp. 3
Netrium sp.
ps^i^llatoria sp. 1

Osci11atoria sp. 4
Pleurotaenium sp.
Spirogyra sp. 1
Surirella sp.
Tabellaria sp. 1
TabeUaria sp. 2

Oscillatoria sp. 4
Spirogyra sp. 1

SP- i
_ sp. 2
sp.

Mougeotia sp. 1
Mougeotia sp. 2
Ne_tr ium sp.
Oedogonium sp
p^cJJ.l_£toria sp.
OscJ.lla_toria sp.
Surirella sp.
rabelLarla sp. 1
Tabellaria sp. 2

sp.
Sjmu^ra sp .

SP
Tabellaria sp . 2
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TABLE 18. LISTS OF ALGAL SPECIES COLLECTED APRIL 30, 1976

ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA (concluded)

SITE_ 9 (11 species)

s P •
BinucJLearia sp.
.?£§Sii§?Li2. SP-
Frustulia sp.

SITE_10 (15 species)

Amphiprora sp.
ClosterJLum sp. 2

sp.
Euglena sp,
FragiJ^aria sp.

SITE_11 (22 species)

Amphiprora sp.
Anabaena sp.
As t e r ione 1 la sp .
Closterium sp. 1

Closteriopsis sp.
Euglena sp .

Gqmghonema sp.
Mougeptia sp. 2
Navi^cula sp.
Surirella sp,

F_r_usjtulia sp.
Mou^eojtia sp. 1
MqugeotjLa sp. 2
Na^yicula sp.
Ne_t£ium sp. 1

_ . 1 a s p.
Frustulia sp.
Gomphonema sp.
Gyrosigma sp.
Micrasterias sp,
Mo_uj>eoj:ia sp. 2
Netriura sp. 1

Tab_ellaria sp. 1
Tab_ella_ri_a sp. 2
Z^gnema sp.

Oscillatoj-ia sp . 1
Osicillatpria sp. 4

Spriogyra sp . 2
Tabellari/i sp. 2

Oscillatorla sp. 1
Usciliatoria sp. 3
P̂ 9J-jy-§̂ 2Ti§ SP • ̂
Ŝ )ondyJ.osuin sp.
Sjajirella sp.
Tabellaria sp. 1
Tfibellajria sp. 2
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TABLE 19. LIST OF ALGAL SPECIKS COLLECTED, ROCKY CREEK

APRIL 30, 1976

51 species Identified from sites 1 through 7

- SP •
Anabaena sp.
A-s_terionella sp.
Batrachpsjermum s p .
Batrachospermum sp .
Mrm£leari_a sp .
Calpthrix sp.
Chroococcus sp .
C 1 p s t e r i o p s is sp.
C IPS ter turn sp . 1
Clpsterium sp. 2
Clgsjtjerium sp

1
2

Clpsterium sp.
Co jle '.o -cha e t̂ e sp.
Cosmarium sp.
Docldium sp .
E r emo sph a e r a sp
Euastrum sp
Eugj.ena. sp .
Fragilaria sp .
Frus tulia sp .
Gpmphgnema sp .
Gymnpzyga sp ,
Gyrpsigma sp . 1
Gyrosigma ap, 2
Hya_I_p_theca sp .

Mi c r as t e r i as sp .
Mougeotia sp . 1
Mougeotia sp . 2
Mougeo t la sp. 3
Navicula sp .
Nejtrium sp . 1
Oedpgonium sp .
Osc_illa_toria sp.
Oscillatori a sp.
Oscillatoria sp .
0 sell 1 a tor la sp .
Peridinium sp .
Plectonema sp .
Pleurotaenium sp
Rh i zoc Ionium sp .
Rp_y_a sp .
Sp_irogĵ ra sp . 1
Staurastrum sp ,

sp .

1
2

Synura sp .
T_abe_llaria sp.
Tabellaria sp.

Ulp_thrlx sp.
Xan t hidium sp.
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TABLE 20. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK

APRIL 30, 1976

33 species identified from sites £ through 11

Amphiprora sp.
Anabaena sp.
As t_er i one 1 la sp.
Binuclearia sp .
Coleochaete sp.
Cosmarium sp .
Glosterium sp. 1
Closterium sp . 2
Clpsterium sp. 3
Cj-£sjte£io£slŝ  sp .
Euastrum sp .
Euglena sp.
Fragi^laria sp .
Frustulia sp.
Gomphgnema sp .
Gyros i gma sp .
Ml c raster ias sp .
Mougeotia sp . 1
Mougeotia sp. 2
^Qugeotia sp. 3
Navicula sp .
N^r_ium sp. 1
Osciifatoria sp. 1
Oscillatorla sp. 3
Oscillatoria sp. 4
Sjirogyra sp. 1
Spirogyra sp. 2

^ sp .
Syjmra sp.
Tjbe_llaria sp, 1
Tabellaria sp. 2
Zygnema sp.



TABLE 21. ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT U30g

(0.1 g/100 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 6A FROM SITE 6.

Flask Mo.

1

2

3

4

5

6

7

8

9

10

X = 69.2

Y « 81.8

"t" = 1.88,

X
Control Flasks

87

67

80

67

58

65

54

87

58

39

not significant at

Y
Flasks containing U-jOg

59

95

74

—

105

78

104

71

73

78

the 5 percent level.
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TABLE 22. ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT U308

(0.1 g/100 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 6A from SITE 6;

SECOND EXPERIMENT.

Flask No.

1

2

3

4

5

6

7

8

9

10

X = 7]. 8

Y - 74.9

"t" = 0.56,

X
Control Flasks

71

68

88

77

80

54

72

51

85

72

not significant at

Y
Flasks containing l^Og

71

86

89

78

68

89

48

71

81

67

the 5 percent level.
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TABLE 23. ALGAL GROWTH (TURBIDIMETRIC KLKTT UNITS) WITH AND WITHOUT U30

(0,1 g/100 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 3A FROM SITE 3.

Flask No.

1

2

3

4

5

6

7

8

9

10

X - 59.8

Y = 13.9

"t" = 6.84,

X
Contro] Flasks

74

58

61

35

59

83

79

25

68

59

significant at the

Y
Flasks Containing U30g

11

17

16

43

7

12

9

9

3

10

1 percent level.
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TABLE 24. ALGAL GROWTH (TURBIDIMKTRIC KLETT UNITS) WITH AND WITHOUT

(0,1 g/100 ml CULTURE MEDIUM), ORGANISM IS ISOLATE 4A FROM SITE 4.

Flask No.

1

2

3

4

5

6

7

8

9

10

X = 79.6

Y <= 11.1

"t" = 11.3,

X Y
Control Flasks Flasks Containing UoOg

92 49

85 12

77 0

89 0

70 6

63 0

99 15

77 0

74 7

70 22

significant at the 1 percent level.
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TABLE 25. ALGAL GROWTH (TURBIDIMETRIC KLKTT UNITS) WITH AND WITHOUT

(0.1 g/1.00 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 6A FROM SITE 6.

Flask No,.

1

2

3

4

5

6

7

8

9

10

»

X = 40.25

Y = 41.80

"t" = 0.97,

X
Control Flasks

35.0

38.0 .

39.0

39.0

41.5

42.0

42.0

43.0

41.0

42.0

not significant at

Y
Flasks Containing U02

41.0

41.0

37.0

38,0

43.0

52.0

48.0

41.0

42.0

35.0

the 5 percent level.
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TABLE 26. ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WI'IH AND WITHOUT U02

(0.1 g/100 ml CULTURH MEDIUM; ORGANISM IS ISOLATE 3A FROM SITIi 3.

Flask No.

1

2

3

4

5

6

7

8

9

10

X - 34.8

Y = 13.3

"t" = 8.8

X
Control Flasks

27

36

25

33

31

47

35

41

47

26

, significant at the

Y
Flasks Containing UC>2

4

4

22

20

11

20

18

23

12

19
4

1 percent level.
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TABLE 27, ALGAL GROWTH (TURB1DIMETRIC KLKTT UNITS) WITH AND WITHOUT U02

(O.I g/100 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 4A FROM SITE 4.

Flask No,

1

2

3

4

5

6

7

8

9

10

X = 74.8

Y = 8.9

"t" = 20.21,

X Y
Control Flasks Flasks Containing U02

62 17

61 7

71 6

74 4

73 14

80 6

71 13

86 9

80 7

90 6

significant at the 1 percent level.
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TABLE 28. ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WITH VARYING

CONCENTRATIONS OF URANYL NITRATE ADDKI) TO THE CULTURE MEDIUM;

ORGANISM IS ISOLATE 3A FROM SITE 3.

Replicate No.

1

2

3

4

5

6

7

8

Mean

"t"

Uranyl Nitrate Molarity

0 2 X 10~5 5 X 10"5 10~4 2 X 10~4

58 28 52 56 37

74 44 33 39 12

55 49 46 43 46

54 63 53 22 26

55 51 49 53 37

49 55 56 49 35

44 57 62 56 40

58 41 58 41 29

55.9 48.6 51.1 44.9 32.7

1.48 1.09 *2.20 **4.81

*"t" = significant at the 5 percent level.

&*"t" = significant at the 1 percent level.



TABLE 29. ALGAL GROWTH (TURB1DIMETR1.C KLETT UNITS.) WITH VARIOUS

CONCENTRATIONS OF URANYL NITRATE ADDED TO THE CULTURE MEDIUM;

ORGANISM IS ISOLATE 4A FROM SITE 4.

Replicate No,

1

2

3

4

5

6

7

8

Moan

tfi.fr

Uranyl Nitrate Molarity

0 2

58

65

43

53

69

86

81

58

64.1

*"t" = significant at the

**"t" = significant at the

X 10~5 5 X 10~5

62 48

64 27

24 31

30 49

77 51

76 59

67 63

47 43

59.8 47.6

0.54 *2.62

2 percent level.

1 percent level.

10~4 2 X 10-4

61 48

47 29

42 38

33 32

54 48

45 55

56 46

47 47

49.4 42.8

*2.63 **3,56
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SAAMA/SFQT 1
NWC (Tech Lib) 1
Naval Wpns Lab (Tech Lib) 1
AFSC/SDW 1
AF/RDP 1
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SAMUEA-SA 1
AFSC (DEV) 1
AEDC/DEN 1
SAREA-TS-L 1
SAREA-CL-V 1
CINCPAC (J3A1) 1
USAF (Env Health Lab) 1
Univ of West Florida 2
Tall Timbers Rsch Station 1
ADTC/CSV 1
ADTC/DLV 10
NWC Env Eng 1
AMD (RD) 1
Gulf Breeze EPA 1
AMRL/THE 1
AFCEC/EQ 1
Game and Freshwater Fish Comm 1
Archbold Biological Station 1
AMRL/THT 1
ADTC/DEN 1
ADTC/SGPE 1
White Oak Laboratory 1
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