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SECTTON 1

ENTRODUCTLON

Deplet: & uranium (uranium with the fissionable material! removed), pre-
dominant ly 11238 | {s 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 "238. is naturally radioactive. 1t is also chemically
toxic to some organisms. This study is a combined tield 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 porticon of Santa Rosa Island, Okaloosa Island, the southeastern
part of Santa Rosa Countv, the southern hall of Okaloosa County, and the
southwestern quarter of Walton County. It covers an area of approximately
750 square miies. To the south the Reservation is adjacent to Choctaw-
hatchee Bay and th. Culf 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 bv smaller streams that flow directly into Pensacola Bay and Choctaw-
hatchee Bay. The valleys of 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. 1In
the stream bottoms, the soils are much more heavily organic (Reference 1).

b. Rocky and Turkev Creeks

These two streams of the area originate on the Reservation and drain
into Choctawhatchee Bay. Of the two, Rocky Creck 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. Turkev 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 boyg that is near Rockv Creek
on a snort 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.
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SECTION Il
FIELD STURLES

Y INTRODUCT ION

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.

i PHYSTCAL 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 rainv 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,
were taken at each site on Turkev and Rocky Creeks on these
and are reported in tables 1 through 5.

Measurements
collection dates

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°9C, except for the bog and pond sites where it was,
respectively,25.00 and 23.0°C. On February 6 1976 water temperature at
Rocky Creek was similar to tempceratures 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 for 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 piH 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. 1In 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,
surface). In April, 1975,
flowing water,

sub-
the values were slightly lower than earlier for
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 ALGALL AT STREAM SITES AND ISOLATION OI' SELECTED SPECIES
INTO AXENIC CULTURES L4

a. Methods 1

Two one-=half gallon collections were made

at cach site. These were
returned to the laboratory at the |

I'niversity of Alabama on the second




collection dav (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 cach
site and added to 10 ml of one of cach of the following sterile types of
media in a test tube: Bristol's I[norganic Salt Medium (Reference 2),
FW-1 Medium (Reference 3) and BG-11 Medium (Reference 4). These tubes
were placed on ililuminated culture racks in the laboratory at the
University of Alabama for approximately 4 wecks. 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 organi:

were obtained in axeunic culture.

15, isolated from Rocky Creek, were utilized in labora-

These organis

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
Tabl

e 8 similar list for Turkey Cre
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, 10 and 11). Fifty-six

Sped ics werg ollecte at all sites on Rocky Creek and 26 were collected

at the sites on Turkey Creek.

Jn April 25, 1475, the algal biomass was similar to that observed
j re collected from Rocky Creek
which was higher than in February, 1975 (see Tables 12 and 13). From

furkev Creck 29 specit

y & S

February 21 and 22. Sixty-four species w

s 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 Ows some variation in the lists of organisms
found in both Rocky and Turkev Crecks One notable ditterence was the
presence of Euglena in both streams in 1976, an organism that usually

thlves where organic materials containing B vitamins are prescnt. This
is believed to be a result of the earlier hurricane activity. Another
i

fference wa reat 1 decre: quant ity ol 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 arc 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 accompaniced by stream swelling and washing
away of planktonic forms that otherwise would be e¢xpected to be present
and collected.




LABORATORY TESTS
s MATERIALS AND METHODS

of uranium used in the investigation included Uylg (green
in powder torm, U0 in powder form and ur invl nitrate.

The organism ised in the experiments werd

~occum sp. Lsolated from site 3 on Rock i‘reek

2. A Chlamydomonas sp. isolatced from site 6 on Rocky Cr ek
(designated Egplin 6A),
3. An organism tentatively identified as a Ghlorococcum sp
/ :

olated from site 4 on Rocky Creek (designated Eglin 4A) .

h ) L ! 1 . o -
The culture medium used was bristol's [norganic ineral Solwutliog

(Reference 2). Culture vessels were 300 ml capacity wepheloculture flask:
ind thev contained 100 ml of medium. Inoculation was by stet ile pipet from
in axenic ligquid culture. [1lumination of the cultures was by cool-white
fluorescent tubes (Westinghouse); intensity at the culture surtaci 15 30

f-ca. lemperature was maintained at 20 1°C.

Growth was determined by turbidimetric measurement made at regular

intervals, using a Klett-Sunmerson Colorimeter and a red filter fhe final
recorded, readings on the cultures were made wpproximately 14 days atter
Flask inoculation while ti control cultures (no uranium) were 1n the log

rithmic phase of growth

he uranium ides. described as insoluble in water (Reference 5). wers

added to the culture medium in the concentration of 1 g/100 n 1, an excess,

in order to obtain a solution saturated with uranium oxide. To determine

algal cell demsity (by turbidity readings) the cultures were stirred approxi-
mately 1 minute before reading. The heavy uranium oxides cettle immediatelr
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 urani

ywide . Uranium
nitrate is soluble in water in the concentrations used in these experiments.

However, some precipitate developed in the nephelocul ture tlasks containing

15
medium and growing algac in the higher concentrations of uranyl nitrate.
Acidification of thesd ultures to about pH 2.0 at the end of the culture
period brought this precipitate into solution, ind the algal cells were not
bleached or otherwise visibly damaged in the time required to make the

-
=

bidimetric readings.

A comparison was mac ‘ wth in control cultures (with no uranium)

with growth in e ( ou um utili

cd, and statistical slgnificance
of differences wa | rii v ot va lus obt:
(Reference b).

rined for each comparison




organism isolated into axeni ulture wa

ntaining powdered green uvranium oxide (U,0g) and t
aranium dioxide (U05). Growth of one isolate, Fali
either uranium oxide (Tables 21, 22 and 25), and thi
cultured in medium containing soluble uranium nitrat

In contrast, the other two algal

hibited by powdered green uranium oxide (U ,0,) ar

were Eglin 3A and Eglin 4A (Tat

Growth tests were conducted on Eglin A an
ing soluble uranium nitrate in varving concentrati

order to determine the level at which uranium nitrat

inhibit growth. l'\]r Eglin 3A the follewing ¢ !
e ! -4 TuS

2N LR M and 1C { (Table 28); for Eglip 4A these

uranium nitrate inhibited growth: 2R 0 ST M SR

(Table 29).

rrown first in mediun
hen in medium containing

6\, was unaffected by

rowth significantly in-

wdered UO,. These

lin 4A in medium contain-

up: to 2 K 10T M, in

e ¢ould be shown to

ions were inhibitory:

concentrations of

. -5
M and 5 X 107- M




SLCTION LV

DEISCUSSION AND CONCLUSTONS

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

At the cellular, or biochemical, level., it is generally conceded that
uraniuin damage is primarily chemical and not radiological. Dounce and Lan
(Retference 12) studied the activity of a number oi enzymes isolated from
uranium poisoned animals and found that the action of thrombia upon fibrinogen
had been impaired. They also found that both phosphorvilase and phospho
glucomutase activities were inhibited by uranium. Other enzymnes were not
inhibited and they concluded uranium interferes with specific active groups

rather than simply complexing with SH groups. Singer et al. (Reference 13)
found that some uranium enzyme inhibition could be reversed by the addition

of hvdroxydicarboxylic acids to the reaction mixtures. Glucose utilization

by both bacteria and yeast is inhibited by wuranium:; veast in particular, are
extremely sensitive to uranium and 2.5 X 1077 M U0,(NO3)2 inhibits plucose

xidation in yedast g9 percernt (Reference l/4) $

Terrestrial plants are inhibited by high levels of natural uranium in
the growth wedium (Reference 15). Larlier experinental studies on higher
plants showed that uranium at 50 ppm caused damage, particularly to the root
svstem (Reference 16). Soil bacteria are inhibited by uraniam at 100 np

(Reference 17). To the best of our knowledge there have been no previous
idies of uvranium eftects upon soil algae. A few studies of the biological
fate of uranium have considered ecological effects. Concentration of uranium

in food chains hus been 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 ecelogical |
ef fects of depleted uranium munitions upon the algal flora of Rocky Creek
on Eglin Air Force Base ctween the time that collections were made in
1975 and again in 1976 a hurricane of significant force went through the
irea which includes the two streams. Considerable phvsical alteration of
several of the sites resulted from activitv of this hurricane. As a result. s
there was some change in the Igal flora of the two streams between Februarv
i May oi 1975 and February and Mav of 1976: as a consequence, establishing :
i baseline pecies native to tli ites has been made somewhat more dif- ‘
ficult. In spite of this, comparisons mav be made of the algal flora at i
comparable sites of Rocky Ureek to the fleora at the collection sites of
Turkey Creek Rocky Creek. rto all appedrances, is presently a healthy stream. i
[t contains 2 greac diversicty of algal species, even more than were found in |
furkev Creck, the nearby stream selecied because it has not been contaminated |

with depleted uraniu




Of the three species of algae isolated from Rocky Creek, two were found
to be sensitive in culture to powdered Uj0g (green uranium oxide) and to
powdered U0y, each added at a concentration of 0.1 percent. Enough uranium
was taken up by the algal cells in culture, at a pH buifered at 6.5, to
inhibit growth significantlyv. The third species was not demonstrated to be
affected by U30g or U02. The two species that were inhibited by U30g and UO2
were also tested using uranvl nitrate. One species was demonstrated to be
inhibited by a uranyl nitrate molarity of 10™%, the other by a molarity of
0 < 5 T

As a conclusion, it may be stated that there is no evidence from this
study that there has been any ecological damage done as vet to Rocky Creek
by depleted uranium. However, species isolated {rom this stream have been
shown to be sensitive to uranium as U308 and as U0, and also to uranyl
nitrate: these species and presumably others trom 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 10-95 M.




FABLE 1. PHYSICAL PROPERTTES OF WATER FROM TURKEY AND ROCKY CREEKS

NOVEMBER 23 AND 24, 1974
Site Number pil Temperature (90) Dissolved Oxygen (ppm)
ROCKY CREEK
L ) 16. 5.1

3
(surtace) oY 19.0 6.0
(sub~-surf ) b & 1 ) b5
+ )ai) 19.0 9 1
) L6, ( 9.1
(e} 16.0 9.2
v ) . 0 9.0

TURKEY CREEK:

5 i G J.4
g It 7.0 ol 5
14 5.6 18.0 9.0
11 ). b L7210 9.
(
. - ‘




TABLE 2. PHYSLCAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS

FEBRUARY 21 AND 22, 1975

)

Site Number pH Temperature (°C) Dissolved Oxygen (ppm)

ROCKY CREEK:

1 el 7.5 &1
2 ) b 18.0 8.8
} +.9 1710 3.4
4 ). 6 L8.5 9.4
) ). b L7 0 9.4
6 5.4 65 2 e
7 3 5 16.0 9. 4

TURKEY CRLEK:

8 5.4 19.0 le]

Y 180 3.6

10 S oy 6.5 }.3

11 ) 16,5 9.2
11




TABLE 3. WYSTCAL PROPERTIES OF WATER FROM TURKEEY AND ROCKY CREEKS

APREL 25, 1975

Site Numbet pH lemperature ( C) Dissolved Oxvgen (ppm)

ROCKY CREEK:

& + 2 .-,' H. )
4 3. 1 29,6 e,
& fy 3 ok 9.0
5 D 21 .0 L2
[ ». b 28 20 9.0
7 ) 20005 .6

S~




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

FEBRUARY 6, 1976

Site Number pH Temperature (°C) Dissolved Oxygen (ppm)

ROCKY CREEK:

1 542 L7510 Ficss,
2 He b 18.0 9.0
3 5.0 170 519
4 5re 17.0 8.8
) 5.8 16. 8.4
6 Sof K76 7.4
7 508 17.0 8.4

TURKEY CREEK:

8 8.4 20.0 8.4

9 5.6 20.0 5.8

10 5.5 18.5 fod

11 5.6 18.0 &2
13
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TABLE

I

PHYSTCAL

PR

)PERTIES OF

!vr.

ATER FROM TURKEY AND ROCKY CREEKS

APRIL 30, 1976
itc Mo pH Temperature (YC) Dissolved Oxygen (ppm)
ROCKY CREEK:

L 4.6 19.0 5

. Ry 20.0 2K

} 5.0 210 >

4 i s 8.6

; i 2] .0 e

| & 5.9 1.0 4

7 5 g s =
TURKEY CREEK:

) ). 4 19.0 W

9 L0 0.6 :

10 g - e

11 el 21.0 iy

o a - <




FARBLE 6.  LISTS

ROCKY CREEK

OF ALGAL

AND TURKEY CREEK,

COLLECTED NOVEMBER 2

EGLIN AIR FORCE BAS

2 AND 23, 1974

E, FLORIDA

ROCKY CREEK:

77777 (5 species)
Oscillatoria sp. |
Oscillatoria sp. 2

.\I:U': 2 (19 species)
Batrachospermum sp.
(,Ah:l}'[\‘l];vri"\r.l sp.
Mougeotia sp.
Tabellaria sp. 1
Netrium sp.

SITE 3 (23 species)

Coleochaete sp.
Frustulia sp. |

Zygnema sp.

SITE 4 (22 species)

Pleurotaenium sp.
Closterium sp.
Bvlllil{u‘\‘_h-.')wto- sp.
Micra .~~7[1‘Tl"i_l 15
Scenedesmus sp.

Netrium sp.

SITE 5 (9 species)
Tabellaria sp. 1
Tabellaria sp. 2
Mougeotia sp.
Colcochate sp.

Surirella sp.

tpicula

Oscillatoria s
Pandorina sp.

Micraster ias sp.

latoria sp.

Synechocystis sp.

Sp.

Volvox sp.

Gy rosi gma sp
Netrium sp.
Spirogyra sp. 1
t ll;lk','L’r.ll_X'l Sp.

Bulbochaete s)

Oscillatoria sp.

1
Ceratium sp.
Fragilaria sp.

ta Desmidium grevi

Mougeot ia sp.

Frustulia sp.

Oscillatoria sp
Closterium sp.
Frustulia sp.
Mesotaenium s

p. 3 Mougeolt ia

Zygnema sp.
Cosmarium sp. !
Frustulia sp.
Closterium sp. 1
Gyrosigma sp.

Cosmerium sp.
Closterium sp.
Frustulia sp. 2
Debarya v.v.p.
Xanthidium sp.

Chroococcus sp.

2 Tabellaria sp. 1

Tabellaria sp.
Closterium sp. .

)

11i Synechocystis sp.
il L A2

Oscillatoria sp.

)
SP .

Fragilaria sp.

Pleurotdaenium sp.

Oscillatoria sp. 1

Pleurotaenium sp.
Oscillatoria sp.
Anabaena sp.
Spirogvra sp. |

Cosmarium sp. 1
Zygnema sp.

Cosmarium sp. £
Mesotaenium sp.

1

it

i




TABLE 6. 1

ROCKY CREFK AND TURKEY CREEK, EGLIN AIR FORCE BASE.

ESES OF ALGAT, SR T i DELECTED

NOVEMBER 22 AND 23, 1974

.

FLORIDA (concluded)

SITE 6 (15> species

Pithophor:
Spirogyra sp. 2
fabellaria sp. |
Tabellaria sp. 2

Mougeotia sp.
Fragilaria sp.
- -

Netrium sj

Batrac l:usr‘!rr!‘mlllil 8T .

Johannesbaptistia pellucida Chaetonema sp.

SITE 7 (8 species)

Batrachospermum s

Coleochaete sp.

p. Chactonema sp.

Plectonema sp.

Mougeotia sp. Oscillatoria sp. 3
Tabellaria sp. | Frustulia sp.

'URKEY CREEK:

'JAII! 8 (8 5}’(Li('.‘

Oscillatoria sp.
Coleochaete sp.
ulia sp.

v )

1 syncchocystis sp.
tragilaria sp.
Closterium sp.
\:{x'in Il sp.

Closterium sp.
Oscillatoria sp. 2
Oscillatoria sp. 3
Frustulia sp.

Fragilaria sp Gyrusigma sp. Surirella sp. 2
Frustul ia sp Oscillatoria sp. 3
SITE 16 (13 species)
Chaetonema sp. Tabellaria sp. 2 Hammatoidea sp. Oscillatoria sp. 1
Batrachospermum sp Pleurotaenium sp. labellaria sp. | Mougeotia sp.
Frustulia sp. Hapalosiphon sp. Synechocystis sp Closterium sp.
Spirogy SDs I
SIT Ik o SpeCies)
Batrachospermum sp. Frustulia sp. Hapalosiphon sp.
Coleochaete sp. Fat laria i Synechocystis sp.
‘ragilaria sp. ithellari P Oscillatoria sp. 3
Closterium sp. Chaetonema sp Oscillatoria sp. |
“'h)ll','» yLia sp. 0] ) ra s

'




*s
l;

FABLE 7. LEST OF ALGAL SPLECTES COLLECTERD, ROCKY CREEK
NOVEMBER (22 AND 23, L9F
44 species identified trom sites 1 through 7

Anabaena sp.
Batrachospermum sp.
f.ll“)})j’}..l‘ te sbh.
Ceratium sp.
Chaetonema sp.
Chroococcus sp.
Closterium sp. 1
Closterium sp. 2
Coleochaete sSp .
Cosmarium sp. 1
Cosmarium sp. 2
Deb 1irya sj
Desmidium grevillit
Docidiun

uast rum sp.
Fragilaria s
Frustulia sp.
Frustulia sp.
Gvros i;_':z., 1 Sp.
Johannesbaptistia pellucida
Mesotaenium sp.
Micrasterius apiculata
Micrasteritis Sp.

Mougeot ia sSp.

Netr iAu::V!’ ,‘]'.
Oscillatoria sp. |

Oscillatoria sp.

)
l?ﬁcriAlll':lt:tria sp. I3
['flnfi.(‘l"rl':ll;'] sp.
Pithophora sp.
Plectonema sp.
]‘]iilll';)t-.ll'll.llji“. Sp .
Scenedesmus _sp.

Sp ikru;";i\:'r-.; -‘—.p. ]

S:pji l'»«i&)’j{‘}l Sps 2
Spirogvra sp. 3
S‘»Iiéi( ‘;l 1 (’.n‘l_:a sp.
Surirella sp.

Synechocystis sp.

'I‘Jel_b_s s 1 _n ia sp. 1
Tabellaria sp. 2
\'_»i-‘\':(>:x \'p-.
Xanthidium sp.

Zygnema sp.




TABLE 8. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK

NOVEMBUER 22 AND 23, 1974

21 specie identified from sites 8 through 11

Batrachospermum sp.
Chaetonema sp.
‘losterium sp.
vleochaete sp.
.w:;"‘:i}liur SP.
Fragilaria sp.
Frustulia sp.
(:;\'!_\'Hi\:'"n-! SPix
Hanmatoidea sp.
Hapalosiphon sp.
Mougeotia sp.
Oscillatoria sp. |
"S("'Jl itoria sp. 3
?‘M-_Hr(,vL.‘l;miur:‘. Sp.

Q R - -
I'lln /Ta Sp.

Spirogyra sp. 3
Surirella sp.
Surirella sp.
Synechocystis sp.
Tabellaria sp. 1
labellaria sp., 2




ABLE 9.

ROCKY CREEK AND

IURKEY CREEK,

GAL SPECTES COLLECTED

EGLIN AIR FORCH

FEBRUARY 2] AND 22,

BASE. FLORIDA

1975

ROCKY CREEK:

SITE 1 (10 species)

(‘_}l 17\ ) :‘4“1

: 1a
Frustulia sp.

Netrium sp. 1
Oscillatoria sp. |
SETE 2 (25

Amphiprora sp.

Batrachospermum sp.

Chactonema sp.
Closterium sp.
(Tn(}-n:'_il.w-_t}k Sp.
Debarya —sp :
Fudorina sp.
Fragilaria sp. |
Frustulia sp.

SETE 3 (31 species))

Anabacena sp.
Bulbochaete sp.
Ceratium sp.
Chactonema sp.
Chlamydomonas sp.
Chlorella sp.
Chlorococcum sp.
Chroococcus sp.
(_I_]:'_\;.\Vl} Eum{ SP.s

Cosmarium sp.
Debary ;f Sp.
Docidium sp.
E\pﬂil r»n_xim sp.

spec i\'fy)

Oscillatoria sj
Oscillatoria sp.

Roya sp.

Gyrosigma sp.
Mougeotia sp.
Nannochloris sp.
Netrium sp. |
.\'}‘£!'Vi}1‘{;| sp. 2
Oscillatoria sp.
lrlrs;c_iil_l atoria sp.
Roya sp. .

Fragilaria sps I
Frustulia sp.
\;IO\'U\‘\'.*CI-'. sp.

Gvrosigma sp.

Micrasterias sp-
Mougeotia sp.
Netrium sp. |
Oscillatoria sp.
O cillatoria sp.
b’.xn}i‘u_rin.x s.-p.

Pleurotaenium sp.

Rhizoclonium sp.

Surirella sp.
fabellaria sp. 2
Tabel laria sp. 3

Schizogonium sp.
Spirogyra sp. |
Spirogyra sp. 2
spondylosium sp.
Surirella sp.
Tabellaria sp. 1
'[;l.!)»L‘jl.lilAl';ii:l Spie 2

lrabellaria sp. 3

V‘;i‘;\'\l ﬁ~l) .
Schizogonium sp.
Spirogyra sp. 2
Spondylosium sp.
Staurastrum sp.
surirella sp.
Tabellaria sp. I
labellaria sp. 2
[etmemorus sp.
Vo I’v-x\vx.'.fsp-.
1\'51n_{_hig.irurrq Sp.
Zygogonium sp.




ABLE 9 LIS i £S COLLECTED FEBRUAL Al ND 22, 1975
ROCKY CREEK A R EK, LIN AIR FORC ) FLORIDA (concluded)
Tl \h. v { }“‘ o
S ITE > peg ies)
rustul i i Oscillatoria sp.
(ol 1 Tabellaria sp- 4
My ('t
!
rag i Surirella sp.
Sp 1 rust fabellaria sp. 1
VI bellaria s
. i ) rabellaria sp. 3
illatox 3 5 Zvgogonium sp
| SITE 10 (15 species)
| Amphiprora sp. P Spirogyra sj
( S e N 4 ‘
| Chlamvdomonas sj P Surirella e
| Chlorella sp sp yellaria sp
: ——
Fragilaria sp. 1 L S o ibellaria sy
| &
’ Frustulia sj { latoria sp. 2 ibel laria sy
{ 1 1 (
ITE / i )
Batrachospermum sp. | Frustulia sp. Spirogyra sp. <
Batrac roun s Cyrosigma sp. [abellaria sy |
Chae tonema sp Mougeatia sp lfabel lﬂ.‘irvf.x sp
Closterfum sp. séillatoria si ] labellaria sp. 3
Coleochaete sp. iscil toria sp. 2 pl“l!‘i:-. St
ragi ri ] )5t 5 toOria sj




FABLE 10. LIST

OF ALCAL

FEBRUARY

SPECTES COLLECTERD,

Ll AND 22 197%

ROCKY CREEK

56 species

Amphiprora sp.
Anabaena sp.
Batrachospermum

Batrachospermum sp.

Bulbochaete sp.
Ceratium sp

Chaetonema sp.

Chamaesiphon sp.

i
Chlamvdomonas
Chlorella sp.

identified

5P . 1

SP s

Chlorococcum sp.

Chroococcus sp.
Closterium sp.
Colecchaete Sp.
Cosmarium sp.
Cylindrocystis
Debarva sp.
Docidium sp.
Euastrum sp.
Fudorina sp.
Fragilaria sp.
Fragilaria sp.
Frustulia sp.
Gloeocystis
Gyrosigma sp.

Hormidium sp.
Hyalotheca sp.

Micrasterius sp.

from sites 1 through 7

"‘.l‘“)._l' vtia sp.
Mougeot iopsis sp.
Nannochloris sp.
Netrium sp. 1
Netrium sp. 2
Oseillatoria sp.
Oscillatoria sp.
Oscillatoria sp.
Pandorina sp.
Pleurotaenium sp.
Rhizoclonium sp.
Roya sp. i
Schizogonium sp.
Spirogyra sp. |
Spirogyra sp. 2
Hpil'ui;_\:i"l sp. 3
Hpmuif;luﬁium S
Staurastrum sp.
Stigm»cfwhﬁium SP .
Surirella ép.
7;“)('7]1{1!‘71'\1 sp. 1
Tabellaria sp. 2
Tabellaria sp. 3
Tetmemorus sp.
Ulothrix sp.
Volvox sp.
Xanthidium sp.
Zygogonium sp.

1

2
3

EPR——

¢
i




TABLE

Bl o RIS Al

SERECLEES

COLLECTED, TURKLY CREEK

25 species identified from

Amphiprora sp.
Batrachospermum sp.
batrachospermum sp.
Chaetonema sp.
Chlamydomonas sp.
Chlorella sp.
losterium sp.
Coleochaete sp
Fragilaria s
Frustulia sp.
Gyrosigma sp.
Hammatoidea sp.
Microspora sp.
Mougeotia sp.
llatoria
Oscil ’1;1L:<rri(1 Sp. 2
Oscillatoria
Spirogyra sp.
Spirogyra sp. 3
Surirella sp.
Tabellaria sp. 1

Osci

Fabellaria o 2
Fabellaria sp. 3

t
Ulothrix sp.
Zygogonium sp.

sites 8 through 11




FABLE 1

ROCKY CREEK

LISTS OF ALGAIL Sl

AND TURKEY CREEK,

ECTLES COLLECTER

EGLIN AIR FORC

APRIL 25, 1975

BASE. FLORIDA

ROCKY CREEK:

SITE | (19 species)

Anabaena sp.

B\" boch: iete sp.
Chlorocoe cum sp.
\OIL\)« h H'[-‘ SP .

Cvlindrocystis sp.

SITE 2 (32

specicvs)

Anphiprora sp.
Batrachospermum sp.

Batrac im_:;j»_l-_rm‘u»m c
Chaetonema sp.
Chilamyvdomonas sp.
Closterium sp.

Co l_up; l:_.‘l_t'_[,\' sp-
Cylindrocystis sp.
[)(‘h.’ll‘\ll_ SpP
Fragilaria sp.
iruﬂnlu ip .

SITE 3 (45 species)

Ast L‘i’it‘i)l i La sp.
Binuc unla sp.
Hulh ychaote sSp.
Chl.: 1'1‘ domonas sp.
(hl\lt lll SP .

(‘hlurm occum sp.

oococcus sp.
nsl«rlu! Sp.
(Usm‘n ium sp.
Crucigenia sp.

C vlJ"u!rm ystis sp.
l)ﬂ.:h_vlr\‘l sp.

Debarya sp
Fragilaria si N
Frustulia sp. \
(lyrosigma sp. (§)

Mougeotiopsis s

etrium sp.
15 L OC spe.

YV i sD
oya sp.

Gyrosigma sp.

matoidea

rasterias
Microspora

Yougeotia sp

Netrium sp.

Oscillatoria
Oscillatoria
Oscil 1.1t_n_r_i @
Raphid ioy\’ is

R hl, oclonium

Docidium sp.
Euastrum Sp.

I’r.s;;j laria
Frustulia sp.
Gymnozyga sp.
Gyrosigma sp.
Hapalosiphon sp.
‘ri:.-:)rt:lqo_rl ium sp.
Micrasterias sp. |
WlT rasterias sp.
Microspora sp.

(3]

Mougeotia sj

Mouge t‘l 1w":‘:
Netr lUl. :.p. |
Nt lI_lllw sp.

k)s‘('ill l[.ul’il
Osc 1[L1Ln1 ia
0s1 11] ator 1‘1
l‘«mdo_l ina sp.

P

an'lAlrlJ[l)l‘i«! sp.
Mougeotia sp. Rq¢

sp

sp

Sp.

Plectonema sp.

Royva sp.
Spirogyvra sp.

,hu“ ra sp.2
]P‘xnn Spis 4

T xb. luxrrklf'lr sp.
labellaria sp. 3

Rova sp.
Schizogonium sp.
Spirogyra sp. 1
Spirogyra sp. <
Spondylosium sp.
Surirella sp.

Tabellaria sp. 1

ey

labeilaria sp.
Tabe Jlaria Sp. 3

Zygnema sp.

iiwnd‘.'l \sl\m Sp.

D. Staurastrun Sp.
Staurastrum sp.
Su i l—l‘(-l—l}_:p

ol ‘:1_1;‘(‘_ llaria sp.

vil fabellaria sp.
3 hbollar:a Sp.
U lotnrlx sp.
Volvox Sp.
.\‘.1__@1_L~d.1_u_1n sp.

Zygnema sp.

w o

1

2
&




PABLE 2. LISTS OF ALCAL ECLES COLLECTED APRIL 25, 1975

ROCKY CRLEEK AND TURKEY CREEK, FCLIN ALR FORCE BASE, FLORIDA
SITE 4 (32 species)
Amphiprora sp. Coleochaete sj Mougeotia sp. Roya sp.
Binuclearia Cylindrocystis sp. Mougeotiopsis sp Spirpgyra sp. 2
Bulbochaete sp. lebarya sy Netrium sp. | Spondylosium sp.
Ceratium sp. idium sp. Uscillatoria sp. | Tabellaria sp. 1
Chastonema sp. ragilaria s Oscillatoria sp. 2 Tabel laria sp. 2
Chlamydomonas sp. Frustulia sp Oscillatoria sj ) label laria sp. 3
Chlorella sp. uyrosigma sp. Pleaurotaeniu ip . Volvox sp.
Chlorococcum sp. Meridi ) Rhizoclonium s Zygnema sp.
SITE S €29 species)
Batrachospermum sj I Frustulia sp. 'leurotaenium sp. Spirogyra sp. 4
Bulbochaete sp. Hammatoidea sp Raphidiopsis sp. Surirella sp.
Chaetonema sp. dapalosiphon sp Rhizocloniam sp. Fabellaria sp. 1
Chlamydomonas sp. Microspora sp Roya sp. Fabellaria sp. I
Chlorella sp Mougeotia sp. Spirogyra sp ] Fabellaria sp. 3
Coleochaete sp. Mougeotiopsis sp. Spirogyra sp. Ulothrix sp.
Debarya sp. Oscillatoria sp. 3 Spirogvra sj ) Zygnema sp.
Fragilaria sp.
SITE 6 (19 species)
Batrachospermun sp. | Jlosterium sp. Mesotaenium sp. Spirogyra sp. 2
Batrachospermum s oleochaete sp “Hougeotia sp. Tabellaria sp. 1

A l = e . !
shaetonema sp. Fragilaria sp )scillatorias sp. 3 Tabellaria sp. 2
Chlamydomonas sp Frustulia sp. >hidiopsis Sp Iabellaria 5P e 3

Chlorococcum sp.

SITE 7 (26

' rOS1gma P.

Awphiprora sp. Closterium sp. Uscillatoria sp. 3 Spirogyra sp. 3
Asterionella sp. Debarya sp Pleurotaenium sp. Tabellaria sp. 1
Batrachospermum sp. | Fragilaria sp Raphidiopsis sp. Tabellaria sp. 2
patrachospermum sp Frustulia sp. Rhizoclonium sp. Tabellaria sp. 3
Chaetonema sp. Hormidium sp. Roya sp. letraspora sp.
Chlamydomonas s ficrasterias sp. pirogyra sp. 2 Ulothrix sp.
hlorococcum sp Hougeotia sp.

SITI (1l SDed )

Amphiprora sp. imydomonas sp, Frustulia sp. Tabellaria sp. 2
Astevionella sp. Coleochaete sp Mougeotia sj Fabellaria sp. 3
Batrachospermum s 2 Fragd lacia ibellaria sp. | Ulothrix sp.
Chae tor Clia SP.

!




—
FABLE 12 LISTS QF ALCAL SPECIES COLLECTED APRIL ;. L975
ROCKY CRIZER AND TURKLY CREEK, EGLIN AR FORCE BASE, FLORIDA (concluded)
SITE 9 (20 species)
Amphiprora sp. Coleochacte sp. Hamnatoidea sp. .

Bat r.u‘juw;p«-rxnuxn S

Chaetonema sp.

Chlamydomonas sp.

Chlorella sp.
SITE L0

Amphiprora sp.

Batrachospermum sp.

Chactonema sp.

Chlamydomonas sp.

Closteriopsis sp.

STl L1 (22

Asterionella sp.

Batrachospermum sp.
Batrachospermum sp.

Chaetonema sp.

Chlamydomonas sp.

Chlorella sp.

I

(17 species)

|

species)

1

Debarya sp.
Fragilaria sp.
Frustulia sp.

Gyrosigma sp.

coleochaete sp.
Fragilaria sp.
Frustulia sp.
Mougeotia sp.

Fragilaria sp.

Mougeotia sp.
Uscillatoria
Oscillatoria
Raphidiopsis

Oscillatoria
Oscillatoria
Pandorina sp.

Raphidiopsis

Netrium sp. |

Sp.
Sp.

SpP .

Surirella sp.

Tabellaria sp.
l"g_bp]_lrar_i a sp.

fabellaria sp.

labellaria sp.
labellaria sp.

labellaria sp.
Ulothrix sp.

Spirogvra sp.
fabellaria sp.

fabellaria sp.

3

W M -

1
3

Frustulia sp. Uscillatoria sp.
! Gymnozyga sp. Oscillatoria sp

Gyrosigma sp. Raphidiopsis sp.
Hammatoiden sp. Rova sp. Zygnema sp.

LURCASS 0T b PRI
Mougeotia sp.

) ¢
hy .
- o T - i G deaniced




TABLE 13. LIST OF ALCAL

APR1I

SPECTES COLLECTED, ROCKY CREEK

;' 1975

1 hi species identified from sites | through 7
Amphiprora sp. Microspora sp
Anabaena sp., qougeoltla sp.
Asterionel la Mougeot 18 {
Batrachospermu pe wtrium sy ]
Batrachospermun sj Netriom sp.
Binue ]y»ar: 1 8] insrouc s¢
sulbochaete sp )scillat ia sp. 1
i eratium sp. Oscillatoria sp. 2 (larpe)
Chaeronema sp Dscillatoria sp (tinv)
Chlamydomenas sp mdorina sp
I Chlorella sp. Lec ton I
hlorococcum sp euratucenium sp
Chroococcus Raphidiopsis sp
Closterjum sp vizoe lonium sy
Coleochaete sp. Roya sp.
Cosmarium sp chizogonium sp.
Crucigenia sp. Spirogyra sp. I (2 ¢chloroplasts)
Cylindrocystis sj pivogyra sp. 2 (I chloroplast)
Debarya sp. spirogvra sp. 3 (4 chloroplasts)
Docidium sp. Spirogyra sp. 4 (3 chloroplasts)
Euastrum sp. Spondylosium sp.
Fragilaria sy Staurastrum sp. |
Frustulia sj staurastrum sp.
Cymnozyga sp. urirella sp
Gyrosigma sp. SO X
Hammatoldea sy Spe 2
Hapalo n sp Pe 3
Hormidium sp. D
Meridion sp.
Mesotaenium
Micrasteriat P | p
Mi isterias si
R malkialCt S — — -




TABLE

14. LIST OF ALCGAL SPECILES COLLECTED, TURKEY

APRIIL 25. 1975

CREEK

29 Species identified from sites

Amphiprora sp.
Asterionella sp.
Batrachospermum sp. 1
Batrachospermum sp. 2
Chaetonema sp.
Chlamydomonas sp.
Chlorella sp.
('_lpst_urinpqis Sp.
Coleochacte sp.
Debarva sp.
Fragilaria sp.
Frustulia sp.
Gymnozyga sp.
Gyvrosigma sp.
Hammatoidea sp.
Mougeotia sp.
Netrium sp. 1
Oscillatoria sp. 1
Oscillatoria sp. 2
Oscillatoria sp. 3
i‘ra_n\?orin-n sp.
Raphidiopsis sp.
Roya sp.

Surirella sp.

Tabe 11 aria sp. 1
Tabellaria sp. 2
Tabellaria sp. 3
Ulothrix sp.
Zygnema sp.

8 through

11




» UF ALGAL

LRKEY

SPEC

CRELK,

IES COLIES

I'ED

EGLIN

1976

FLORIDA

SITE 3 (20

Anabaena sp

Closterium

Budor

PFuastrum

& (26

SITE

Actin istrum
'\ﬂ?l‘fflp_"

Closteriunm

v ia

'»l JL'.i‘ 1IT1a

sSp.

sp.

an
SP .

‘rustulia sj

i
”"‘]t‘f’{‘ri
l.

}

Closterium sp.
Closterium s
Coleochaote SpPs

Arthrodesmus sp.

|

1

Closteriopsis sp.

Mougeotia

<
Mougeotia sp.
Mougeot ia P .
Gyrosigmna sp

smarium sp

ena sp.
2Vl [
152 ¢ :fA sp
tgeatla El
Lpid S
tia s
ofla sp
igeotia sp

istulia sp

isigma 5y

crasterias

ougeotia sp.
& .

ugeotia sp
-} :

YT

trium sy

ium sp.

illatoria

P

rium
illatoria
Oscillatoria sp.

sp. |

illateria sp.

Netrium sp. |
trium sp.
yizogonium sp

FEogyra sp. 3

Navicula

rium

sp .
Net Sp= ik

Oscillatoria sp.
Rhi

zoc lonium sp.

plrogyra sp. 3

¢illatoria sj
Oscillatoria sp.

Pandorina sp.

Pleurotaenium sp.

Rhizoclonium sp.

Spirogyra sp. 3

Frustulia ip .
Gyrosigma sp, |
rospora sj

{ ia 2

Spiropvra sp. |
1 Surirella sp.
2 fabellaria sp. |

) 1

abellaria sp. 2

‘er_il'u_l 13 2o, 1
[ "’")}'_1 1;’£l_l‘u sp. 1 {
fetraedron sp. !
UClothrix sp. i

Spondylosium sp
Staurastrum sp.“

i labellaria sp. 1
Xanthidium sp.

rnema sp.

Z Spondylosium sp.

i Staurastrum sp
labellaria sp.
labellaria sp. 2
lothrix sp.
anthidium sp.

Navicula sp.
Oscillatoria sp. |
Oscillatoria sp. 3
Tabellaria sp. |1




FTABLE 15. LISTS OF ALGAL SPECLES COLLECTED FEBRUARY 6, 1976

»

ROCKY CREEK AND TURKEY CRELEK, 1 W i ¢ FORCE BASE, FLORIDA (concluded)
SITE &6 (11 species)
Asterionella sp. Closterium sp. 2 Gyrosigma sp. | Netrium sp. 2
Closterium sp. | Closteriopsis sp. tougeotia sp. 2 Tabellariasp.l
Closterium sp. 3 Fragilaria sp. 1 Netrium sp. 1
SITE 7 (21 species)
Amphiprora sp. Fragilaria sp. 2 Mougeotia sp. 3 Oscillatoria sp. 2
Asterionella sp. Gomphonema Navicula sp. Pandorina sp.
Batrachospermum sp.! Meridian sp. Netrium sp. | Spondylosium sp.
Closterium sp. | Mougeotia sp. I Nostoec sp. Tabellaria sp. 1
Closteriopsis sp. Mougeotia 2 Oscillatoria sp. 1 fetraspora sp.
Fragilaria sp. 1
TURKEY CREEK:
SITE 8 (8 species)
Amphiprora sp. Cosmar ium sp. Navicula sp. Rhizoclonium sp.
Coleochaete sp. Fragilaria sp. I Oscillatoria sp. I Tabellaria sp. 1
SITE 9 (9 specics)
Amphiprora sp. Gyrosigma sp. | Naviceula sp. Netrium sp. 2
Asterionella sp. Gyrosigma sp. 2 Hetrium sp. | \im‘i_"].lit_n_ri:n sp. I
Fuglena sp.
SITE 10 (9 species)
Amphiprora sp. Mougeotia sp. |1 Oscillatoria sp. 1 Surirella sp.
Asterionella sp. Navicula sp Oscillatoria sp. 2 Ulothrix sp.
Closterium sp. |
SITE 11 (17 species)
Amphiprora sp. Coleochaete sp. Meridian sp. Netrium sp. 2
Asterionella sp Fragilaria sp. 1 Mougeotia sp. 2 Oscillatoria sp. 1
Batrachospermum sp.l Fragilaria sp. 2 Mougeotia sp. J Spondylosiuin sp.

2 Sl I v I Aty O L S
Batrachospermum sp.? Gomphonema sp. Netrium sp. 1 labellaria sp. 1

2 hospermt | P . I p. +  labellarl I
Closterium sp. |




TABLE 16. LIST OF ALGAL SPECIES COLLECTED, ROCKY CREEK

EBRUARY 6 1976

! specie identified from sites | through 7
Actinastrum sp. Mougeotia sp. |
Amphiprora sp. Mougeotia sp. 2
Anabaena sp. Mougeotia sp. 3
Arthrodesmus sp. Navicula sp.
Asterionella Netrium i
Bat rachospermum sp. | Netrium 2
Chaetonema sp. Nostoc sp.
Chl mydomonas sp. (Falmella stage) Pscillatoria sp. 1
Closteriopsi B Oscillatoria sp. 2
Closterium sp. | Oscillatoria sp.
Closterium sp. 2 Uscillatoria sp. <
Closterium sp. 3 Pandorina sp.
Coleochaete sp. Pleurotaenium sp.
Cosmarium sp. Rhizoclonium sp.
tEuastrum sp. 1 Schizogonium sp.
Eudorina sp. Spirogyra sp. 3
‘F\))_;\e‘n'.rs Sp. Spondylosium sp.
Fragillaria sp. | Staurastrum sp.
Fragillaria sp. Surirella sp.
Frustulia sp. Tabellaria sp. |
Gomphonema sp. Tabellaria sp. 2
Gymnozyga sp. Tetraedron sp.
Gyrosigma sp Tetraspora sp.
Meridion sp. Ulothrix sp.
Micrasterias s; Ranthidium sp.
Microspora sp. Zvgnema sp.




TABLE 17. LIST OF ALGAI PECIES COLLECTED, TURKEY CREEK

FEBRUARY 6, 1976

26 species identified from sites ¥ through 1l

Amphiprora sp.
ik Lk

Asterionella sp.
Batrachospermum sp. |1
Batrachospermum sp. 2
('.rlf‘st\_lr'\\u'.‘: Sp. 3
Coleochaete sp.
('u';:rm_riu:‘z ‘5-:‘\.

Euglena sp.
Fragillaria sp. 1
Fragillaria sp. 2
Gomphonema sp.
Gyrosigma sp. 1
Gyrosigma sp. 2
Meridion sp.
Mougeotia sp. 2
Mougeotia sp. 3
Navicula sp.

Netrium sp. 1
Netrium sp. 2
Oscillatoria sp. |
Oscillatoria sp. 2
RHizo_«‘].on?i'um_ Sp .
Spﬁtvn_d‘\'_]osujm Sp.
Surirella sp.
l'abellaria sp. |

Ulothrix sp.




AB] 18. LESTS OF ALGA ECIES COLLECTED APRIR 30 1976

REEK AN URKEY \ oy EGLIN ALR FORCE BASE. FLORIDA

I A ot | t ) ) illatoria sp
sAsxu 0 tia sj ! illatoria )
| Clost Mougeot i 1 2 irogyra sp. 1
i F n ¥
| 11¢ 1 v ( é iz Al )
| e ¢ i eil 0 ]
i
) i { ia s i (iR ap! -

i I'¢ ldera P Oscillatoria sp
¢ JASEY lectonema P
Sp 1 3 3
n Fr 15
teriu vInozyvega sp P
(e | er it ) \ 1 nura sp
it 3¢ t il a4 sp hellaria 1 p.
| Clost 31 5 Mougeotia I i ¢ s
ol € y M ( La sp othrix

| Co i cillatoria sy ] inthidiw
I D )scil toria sp. 2
| 1
{
| ]
|
1 .
| rustulia P Oscillatoria 5P«
{ Aster Ia ep. fougeotia sp. | Peridinium sp.
| ~ n b -
| terium s | Mougeotia sp. & Pleurotaenium sp
| ium ¢ cula sp. Rhizoclonium sp.
i , i -
| Cole etrium sp. | Spirogyra sp. |
| e i i toria sp. 1 fabellaria sp. 1
I T i




LABLE lo. LISTS Ulr A P

ROCKY CREEK AND

FURKEY REEK ., EGLIN AIR |

SITE 5 (19 species)

Aumphiprora sp. ragilari S
Batrachospermum sp. | Fru

add I

Closteriopsis sp.

Closterium sp. 1 Mougeoti
Coleochaete sp. M Ll 3!
Cosmarium sp. Navi

I uglena si

SITE & (17 species)

Amphiprora sp.

Batrachospermum sp.

Closterium sp. |1 Frustulia s
Closterium sp. 2

Closterium sp. 3 peotia ‘
Closteriopsis sp. Navicula .
SITE 7 (27 species)

Amphiprora sp. Le haet 3t
Anabaena sp. smarium
Batrachospermum sp. I Euglena )
Batrachospermum sp. 2 Fragilari
Binuclearia sp. Frustulia sp.

Ca l_ﬂllrh;r ix sp.

Closterium sp. | Gryosigma sp

Gomphonema sp.

Closterium sp. Gyrosigma sp.

Closteriopsis sp. Micr

TURKEY

ol

Amphipror Sp . Fragi'laria o
’ 1 f d %
Coleochaete sp. Frustulia sp.
Cosmariumn sp. Mougeotia sp.
Closterium sp. 3 Netrium sp.

Evastrum sp.

isterias sp.

Oscillatoria sp.

) 1 ri 4
A rotaeniu
i i Sp.
1 8] 1
| 1

i P. &4
: g
el P
i ¥ Sp. 2
tnrix sp.
N
otid sp.
fougeotia sp. 2

cdogoniu \:.
)scillatoria sp. 1
Oscillatoria sp. &




TABLE 18. LISTS OF ALGAL SPECIES COLLECTED APRIL 30, 1976

ROCKY . ¢ ASD TURKEY RELK, LGLIN AIR FORCE BASi, FLORIDA (concluded)

(~ e
\
§ 81 ( ¢ |
|
|

| .‘A."‘ul‘l Xa Sp. .l!u_il:ﬁ‘n:“t‘

| ma sp. [abellaria sp. 1

| Binuclearia sp. Mougeotia sp. 2 labellaria sp. 2

I i X wvicula sp.
rustulia =p. geirella ‘

S LTI I (15 species

Alphiprora sp. Frustulia sp. Oscillatoria sp. 1
Closterium sp. 2 Mougeotia sp. 1 Qscillatoria sp. 4

Mougeotia sp. 2 priogyra sp. |
Navicula sp. apriogyra sp. 2

sp. | labellari: SpPe.

atoria sp« I

1
1
latoria sp. 3
1

Osci

latoria sp. 4

Gyrosigma sp. Spondylosum s
Crasterias sp. Surirella sp.

¥ Fabellaria Sp .

P

1
fabellaria sp. 2

|
|
|
¥
|
|
|
0




ALGAL

APRI

SPECIES

SR
Anabaena

Asterionella sy
Batrachospermum sp. 1
Batrachospermum sp.

P-

Binuclearia s
Calothrix
(:J]nnr.‘;)('v.‘llh SP.
Closteriops

Closteri

> D
t

i

sp. |
Closterium sp.

Closterium sp. 3
Closterium sp.
Coleochaete sp.
marium

Cos Sp.

Docidi sSp.

Lremosphaera sp.
Euastrum sp
Lu;;;].-n;l sp.
Fragilaria sp.
Frustulia sp.
Gomphonema sp.

Gymnoz

-

Gyrosigma sp. 1

Gyrosigma sp. !

Hyalotheca sp.

Micrasterias sp.

Mougeotia sj
Mougeotia sp.
Mougeotia sp. 3

Navicula

S
Netrium sp.
Oedogonium sp.
Oscillatoria sp.
Us¢ l'lrlr.'![t‘l'i 1
Oscillatoria sp.
irll_«ltk\ri 18
?“,-‘rid_ini_uf‘,w' sp.

08¢

I
p.
Plectonema sp.
Pleurotaenium sp
Rhizoclonium sp.

SPp .

.\’pirm;-ur,; €
e+ Sl .

Roya
p. 1
Staurastrum sp.
Surirella

Synura sp,
Tabellaria sp. 1
Tabellaria sp. 2
I ripll:-vicjr\xs Sp.

Ulothrix sp.

Nanthidium sp.




TABLE 20. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK

33 specie identified from sites 8§ through 11

A\mphiprora sp.

Anabaena sp

5
\sterionella sp.
Binuclearia sp.

Coleochaete sp.

osmarium sp.

5 wsterium
Closteriu
Closteriur Pz

Closteriopsis sp.

f-',;w:{d_\']nstnu; sSp.
Surirella sp.
synura sp.
Fabellaria sp. 1

ibel laria sp

Z vEnema sp.

f
l
| O I el R L I o,




FABLE 21. ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT Uq0g

(0.1 ¢/100 wl CULTURE MEDIUM); ORGANISM LS [SOLATE 6A FROM SITE 6.

N Y
Flask No. Control Flasks Flasks containing Uj0g ;

1 37 29

|

2 67 95 |

3 50 74 |

|

4 67 -- ;

wn
Y
(o,
=
4

6 Hho 78
|
/ 54 104 {
8 § 71
Q 58 13
10 39 78
X = 69.2
Y =510
"t" = 1.83, not significant at the 5 percent level.
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TABLE 22. ALGAL GROWTH (TURBLIDIMETRIC KLETT UNITS) WITH AND WITHOUT U30g
(0.1 g/100 ml CULTURE MEDIUM); ORGANISM 1S 1SOLATL 6A from SITE 6;

SECOND EXPERIMENT.

X Y
Flask No. Control Flasks Flasks containing U40g
i 740, /1
2 68 86
o |
b} Ho bY |
|
4 7T 78 |
) 80 6He
6 54 59
/ /‘__ ~/u‘§
8 51 71
9 85 8l
10 7 67
{ = 7]
¥ = 74,9
“t" = 0.56. not signiticant at the 5 percent level.
25!




FABLE 23. ALGAL GROWTH (TURBIDIMETRIC KLETE UNITS) WITH AND W1THOUT Uq0g

(0.1 /100 ml CULTURLE MEDIUM); ORGAN1SM IS I1SOLATE 3A FROM SITE 3.

X %
Flask No. Control Flasks Flasks Containing U;0g
1 74 11
) 58 17
3 61 16
4 35 43
> 59 7
6 83 12
7 79 9
8 25 9
9 68 3
10 59 10
X = 59.8
Y = 13.9
"t" = 6.84, significant at the 1 percent level.
19
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TABLE Z‘-‘ .

ALCGAL GROWIH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOQUI L%“S

(0.1 g/100 ml CULTURE MEDIUM), ORGANISM IS ISOLATE 4A FROM SITE 4.
X y
Flask No. Control Flasks tlasks Containing U 10y
1 92 A
.\ ﬁ’) ’
) ,’ / J
f By
) 70) '
) 63 }
7 99 1
8 7 Y
Yy /4 /
(¢ 70 S
X = 79.6
¥ =11.1
fet = 31,3, significant at the 1 percent level.

L0




ML L et e o _bas . ledd

PABEE 25

(0.1

ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT 00,

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

I ——

\
Flask No. Control Flasks Flasks Containing 110,
| o 41.0
3850 41.0

39,0 37 <)

39..0 38 .0
ST ) 230
G2 0 y 2 o)
e ) 48 .0
43.0 Gl 0
A 42 .0
32 .0 350

1]

0 25
41.80

= (.97, not significant at the 5 percent level.
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TABLE 26. ALGAL GROWIH (TURBIDIMETRIC KLETT UNITS) WI'TH AND WITHOUT UO,

(0.1 g/100 ml CULTURE MEDITUM; ORGANISM IS ISOIATE 3A FROM SITE 3.

X Y
Flask No. Control Flasks Flasks Containing U0,
] 27 4
36 '
5 25 22
b 33 20
) 31 i1
H 47 2()
7 35 18
£
8 + 23
9 2y 1
) 26 19
X = 34.8
Y = 13.3
" = 8.8, significant at the 1 percent level.




MEDIUM) ;

(TURBIDIMETRIC KLEYT UNLTS) WITH AND WITHOUT U0,

ORGANISM 1S ISOLATE 4A FROM SITE

X

Flasks

Y

86

30

90

6

]

significant

at the 1 percent level.

43

Flasks Containing L"\)2




TABLE 28. ALGAL CROWTH (TURBIDIMETRIC KLETT UNITS) WITH VARYLNG
CONCENTRATTIONS OF URANYL NITRATE ADDED TO THE CULTURE MEDIUM;
ORGANTSM IS ISOLATE 3A FROM SITE 3.
Uranyl Nitrate Molarity
Replicate No. 0 2 % 1072 S e 107 90 10F

] ™ '8 52 56 37

2 4 4 33 39 12

3 5 49 46 43 46

4 ) "5 53 7..’ 26

5 > ) 1 49 S5 17

(o} 49 5% 56 49 35

7/ 44 )7 62 56 4()

8 )3 41 58 41 29
Mean 55.9 48.6 5.1 44 .9 827
i 1.48 1.09 k2. 20 ®%4 .8
e = gignificant at the 5 percent level.

k" ¢" = gignificant at the 1 percent level.




FABLE 29, ALGAL. GROWTH (CURBLIDIMECRIC KLETT UNITS) WITH VARIOUS
CONCENTRATIONS 01" URANYL NITRATE ADDED TO THE CULTURE MEDIUM

ORGANISM [S ISOLATE 4A FROM SITE 4.

Uranyl Nitrate Molarity
Replicate No. 0 3% 157 5 X 10> 10-% 2 X 1074
1 58 62 48 61 48
2 65 64 27 7 29
3 43 24 31 42 38
4 53 30 49 33 32
5 69 7 51 54 48
6 36 76 59 1E5) 35
7 31 67 63 56 L6
S 58 47 43 47 L7
Mean 64,1 59.8 &6 49 . 4 42.8
b 0.54 r2.62 263 *% 3,56
AMe! = gignificant at the 2 percent level.
k%Mt = gignificant at the 1 percent level,

i, dinauat) PO
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AEDC/DEN

SAREA-TS-L

SAREA-CL-V

CINCPAC (J3Al1)

USAF (Env Health Lab)

Univ of West Florida

Tall Timbers Rsch Station
ADTC/CSV

ADTC/DLV 1
NWC Env Eng
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Gult Breeze EPA

AMRL/THE

AFCEC/EQ

Game and Freshwater Fish Comm
Archbold Biological Station
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