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FORLWORD

This work wis carried out by tlie Chomjcal-Biological Laboratorics of
Vitro Services Division, Vitre Corporation of America, under Air Porce Contvact
AF OB (U25)-5150,  The work 'is a resukt of POVE task 394-05 performed in the
period 25 April 1905 to 26 July 1905,

This Jr,xesttg:rmn as earried out by Kel]y H, Oliver, Jr., Biological
Lahoratory chief, G. Y. Parsons, ¢, T, Huffstetlor, D, E. McSurley, and
J, H. Sewell, '

This technical rxeport has be . revicwed and is approved,
{

Q@M@w’a

R, A, SOUKUP, LO]OI’ICI USAF
Director of Techmcal Support
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ABSTRACT

A study has been made of the effects of cacodylic acid on the
flora and fauna of specific ecotones. Approximate lethal dosages
have been determined for specific plants and anirals.under cer-

Y tain conditions. 7The five ecotones, sandhiills, hammock, grass-
lands, peond, and stream are briefly charucterized and the effects
of cacodylic acld on the inhabitants of cach are summarized.
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CBROTYON T
TNTRODU STTON

Cacodylic acid (dimethylar;enic az2id or alkargrn) is a pun-
tavalent orbanic arsenlical. It is a colerlzss crystallline com-
pound which is odorle:s and soluble in water. Its formula is
(cné)gASOOH, 1ts melecular weignt, 138,0; its melting point,

200 It is a herbicide.

vompounds of arsenic, such as cacodylic acid, can be sepa-
rated into three groups according ° - valence. The groups are
plus or minus 3 avwl plus 5, The pentavalent crsenlcals are less
toxic to man and animales than the trivalent; orpganic arceanicals
are less toxic to man than inorgardec arsenicals.

The flora and Tauna of any region arec closelv relalted to the
nonliving environment. Fach cenvironment has specific types of
flora snd fauna within this relationship whi~h (orm plant-animal
communities. Five of Lhese cowrunities are tround Lln this area;
the sandhills, the hammock, the grass coverad ranges, the pond,
and the stream. In each commurily, green plants, as converters
of solar encergy to vco., provide tne foundation for all other forms

. of 1ife.

Any consideration of the efrect. 2f a herbicide on local
flora and fauna must cncompass not only direct effects to living
organisms, but alse indirect effects resulting from the destruc-
tion or modificatlon of the plant life.

This paper descrioe- ihe indirect &s well as direct effects
cacodylic acid will have on local communities.

These tests werec conducted at Eglin Air Force Base, in
Korthwest Florida.



SECTION IT
THE SANDHILL COMMUNITY

The sandhille predeminate over the Eplin Reservation.  Sand-
hill soll is characterized as locss end-well drained, lacking a
hardpan, and composed o1 suhd with some nroanic material.

TABLY I: DOMINANT TPREFS OF SANDHILL COMMUNLTY

Pinus ¢launsa {Chapm.) Vascy ' Sand pine
Pinus paluctris MIll' Longleaf pine
‘Quercus incana Bartr, Bluejack oak
Quercus laevis Wals. " Turkey ousk
Quefcus stellata {Asne) sarg. Sandpont oak
Quercus vivginiana (Michx.) Sarg. Sandlive oak
Diospyres virginlana L. ' Pbr&immon

Some of the cormon understory shrubs and grasses are scotch-
broom, gopher apple, deer's tongue, broomsedge, and yucca.

The sand pine and turkey caks are the dominant trees; however,
stands of live, post, and bluejack oak are common.

Pines are more Tire rosistani than the ouksi thus, periodic
fires have malntalined the population predominanse 2f pines in this
community.

JAMLE IX: DOMINANT VI STELBATES OF SANDHILL COMMUNTITY
Reptiles

Ovrdcyr Chelenla

Torrapene carolina L. . Box turtle
Gopherus pelyphomus {Daudin) Gopner tortolsce




. .

" Suborder lLacaertilia

Seeloporus undulotus {latreille)

Cnemidophorus sexlincatus L.

Suborder Jerpenteds

Holerodon slimus L.,

vonce lizard

1% lined race runner

Southern hepnose sna¥o

Coluber constristor (Dunn ana Wood)slack racer

Mactlicophis Tlagellum {Shaw)

Crotalus adamantous (Peauvols)

Order Falconiformes

Cathartes aura L-

coragype atratus (Meyer)

Ictinmia migsissivpiensis (Wilsor)

iy
el

Buteo samaicensls (Gmelia)

Order Columbifarmes

Zengidure macroura L,

Ordey Piciforwmes

Colaptes auratus L.

Order Passoriformes

Tyramns Syranhus I,

corvug brachyrbynches (Howell)

Cyanovitis cristubts L.

Mimus polvislottos [,

Pipilo erythropthalmus L.

Al

Ooach wnin

Fantern dianmondhack
rattlesnare

Turkey vulture
ﬁl&ck vulture
Migpissippl kite
Red ialled hawk

Mourning love
Yollow shafted Clicker

Eagtern King bird
Crow

Blue jay

Fastoern mocking bivd

Red-eyed trovheeo

ey
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Order Lagomorpha

Syivilagus floridanus (illen)
Order Rodentia

Selurus niper L,

Order Articdactyls

Qdocolleus vivginianus
(Zimmermann)

Hog

Eastern cottontail

Eazstern fox squirrel

Whitetailed deer

METHOD: A survey line was made throug. a typleal sandhlll
cemrunity.  Rod square plots were staked out and sprayed with

covodylic anld in water at rates ol 2, o, and 39 lbs/acre,

After

one month the effecls of cacodylic acid on the plots were recorded,

TABLE TIT: EFFECT OF CACCDYLIC ACID ON SAMNDHILL COMMUNITY

Specles

Sand pine
Turkey oak
sand pest oak
Blue jack ocak
Fern
3rotenbroom
Denr tolsue .
Yuegn
Wiregrass
longleal ping

sand 1ive oak

2 1b/acre

20 lb/acre

Leaves dead

50% leaf brown

50% leal brown

Dead

30% leal brown
Living but defoliated
Living

Living

Idving

Partinlly defollated

Dead
Drad
Dead

Read

Dead
Dead
head

Dend



ﬂ 6 1b/acre. conoentration, ,pra"ed 16 July 1965 in the sand-
h1ll area, produced 4% b“ownlnp of" leaves of the plants sprayed.
Two weeks later no cainge in the cffects had occurrcd

In the 30 lb/acrn plot all pines were dead aftnr % days
and the oaks were (5% derollated.,

In the 2 lb/acre plot no damage .to the plante occurred.

DISCUSSION

A single application of 2 lb/acre cacodylic acld on the
sandhills did not greatly modify the community. Repeated applle
cations at thig rate of the herbicide, or applications of heavier
concentrations, would modify the community. A complete kill
would requlre applicationc on the order of 30 1lb/acre.

The plots were sprayed durlng a perlod of heavy and frequent
rain, whicn reduced the effect of the herbicide since much of it
was washed from the leaves of the plants.

Sandhill fauna would not be directly affected by f1eéld con-
centrationg of cacodylie acld. Any change in the plant community
will indirectly affect the Tauna, vspccially the species which
are highly speclalized and unable %o adapt to environmental mod-
1fication., laturally, a denuded area such as the southern por-
tion of the grid will support only those eorganisms which decom-
pose the dead plant material.

The predicted pregression of a sprayed sandhill Lommunity

would be as follows: ¥ollowing the initilal kill, fast growing

legumes and grasses would be the domlnent inhabitants. Gradually
the oaks and pines would grow back and the area would again be-
come a sandhill community. Tha complete cycle weuld take an
estimated 20 -« 30 years.



" SECTION III
* THE HAMMOCK

The hammock ia characteriztic of dtream beds and low sreae
throughout the reservation. The soil is vury moisi, poc “y
Jdrained, and composcd of organic materiel., Hammocks rai -1y burn
and fire resistant pines do not become esgtablished. The canopy
is wery dense with the understory consisting of {erns, mosses,
and vines. Young hardwoods are found in areas where the canopy
is open,

TABLE IV: CHARACTERISTIC TREES OF A HAMMOCK

Mamnolia grandiflora L. : Magnolia
Magnolia virvginiana L. Sﬁamp magnolia
Myrica inodora Bartram Bayberry
Myrica cerifera L. ‘ Wax myrtle
Ostrya virginiana (Mill) Koch Hop-fiornbeam
Quercus nlers L. Watéf Q4K
Illicium floridanum Ellis Polecat tree
Hyssa sylvallca L. ' Swamp tupélo *
Cyrilla racimilflora L. Swamp cyrilla
Ilex opaca Alt. _ American holly

Wild prape, smilax, fevns, and mosses fofm the understory
and ground vegetation in the hammock. )
TABLE V: PARTIAL LIS1T OF VERTEBRATES IN THE HAMMOCK COMMUNITY‘
Amphilians ' '
Order Urodela

Desmognathus tuscus (Stejneger) Dusky salamander

Plethodon glutinosus {Allen and  Slimy salamander
ok} .



Reptiles

Order Anura

Hyla squirella {Latreille)

liyia cinerea {Scivelder)

Hyla gratiosa {ILeConte)

“

Suborder Jaccrtilia

Lygosoma laterale (Say)

Anolis_carolinensis (Voigt)

Eumeces laticepe (Schneider)

Suborder Serpentes
BElaphe obgcleta (Holbrook)

Birds
Order Falconiformes

Butco lincatus (Ridgway) -

Order Strigiformes

Order Passeriiormes

Thryothorus ludovicianus
{Iatham)

Toxostoma rufum I..

Pyrrhuloxia cardinalls L.

Mammals
Order Marsuplalea

Didelvphis marsupialis L.

Order Rodentia

Sciurus carolinensis (Gmebin)

Glauconys volans L.

L R T T N

Rain frog

Grecn tree frog

Barking tree frog

Brown skink
Green ancle

Broad headed skink

Rat snake

Ked shouldered hawk

Common screech owl

Carolina wren

Brown thrasher

Cardinal

Opossum

Gray squilrrel

Flying squirrel

———t e ee S e mmas W
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Ordoer Carnivora

Precyon lotor 1., o Raccoon.

Oviler Artiodactyls

Sus_scrofa : HQS
Odocolileous virginianua hitetailed deer
{Zimmermann)

‘Phe boundary between the sandhill snd hammock comnunities,
termed ccotone, has some characteristic plants not common to
eithor community., Gallberry, palmetto, and blackberry brambles
arae common along this boundatry.

METHOD: A survey line was constracted throuph ecotone into
the hammock, Specics distribution of plants was not uniform, so
Individual plants were sprayed at rates corresponding to 2 and
30 lb/acre. Evaluation of spray was made two wecks after appli-
cation, :

RESULTS:  Heavy ralns minimized bhe cffects of the 2 1b/acre
spray rate on the hamrock flora. The 30 lb/acre concentration
vas sprayed during a dry period and after two weeks all treated
piants were defollaied or the leaves were completely brown.

DISCUSIION

Heavy concentrations of cacodylic acid greetly modify the
hsmmock conpunity. Direet damage to flora has the indirect effect
o a reduction and modiflvation or associated animal population,
Direct effcets of caccodylic acid on fauna will be outlined in a
separate part of this paper. : )



" BECTION 1V
TH GRASSLAXD OK SECONDARY SUCCESSION

Ranges on the Eglin Reservation are in a stage of soecondary
sucvession due to human modif'ication o1 the sandhill community.
Vegetntion in these areez consists of broomsedges, wiregrass,
palmettos, and yucca. The older rariges have typical sandhill
dominants, i.c., oaks and pines with a heavy ground cover of
grasses., : :

The fauna of thoese arcas ate not all characteristic of the
sgndhill communit{y. Exceptlons Include populations of quaill, -
meadowlarks, ance fleld sparrows. -

METHOD: A total of five plots were sprayed on the grassland,
The 2 1b/acre, 15 1lb/acre, and 30 lb/acre plots were one rod
souare and were sprayed 22 June 1965. Wwo 10 foot squarce plots
were treated at a rate of 6 lb/acre on 16 July 1965, After two
weeks photographs were taken of the rod square plots. On
22 July 196% o Tour-week evaluaticn of these plots was made.

TABLE VI: LFFECT OF CACODYLIC ACID ON GRASSILAND COMMUNITY -
6 July 1965: The 2 lb/acre plot had a 50% 311 overall.

23 July 1965: The 2 lb/acre plot showed almost compleate recovery.
The vegetation had not grown to normel hcipght.
Broomsedges, wiregrass and ozks were living.

6 July 1965: The 30 1b/acre plot showed 100% kill overall.

22 July 1965; The 30 1h/acre plot showed litile récovery with
the exception of wlregrass. -

6 July 19€5: The 15 lb/acre plot produced a 75 - 90% kill over-
all, -

22 July 1965; The 15 lb/acre plot showed limited recovery., Ten
to 15% of the surface arca was covered with green
vegetation. The vegetation wasg below normal height.
Wiregrass, ocaks, and broomscdges were living.

The 6 1b/acre plots were obscrved 22 July 1965 and showed
damage to exposed leaves, t.e., those on upper half of plants. On
2 August 1965, the lower leaves were brown, '

e R T



DISCUSSION |

The grassland showed more recovery from a heavy application
of cacodylis acid than elither the sandhil) or hammock community,
since the vegetation consists of fast growing grasses and legumes
Heavy ralns durlng June and early July also tended to hasten re-
covery. '

33
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QFCTION '

AIGAL PRODUCTLVITY AS A FUVCTION OF “ONCLNTRnTIONo OF
CACODYLIC ACID

Alpae, the most important slngle link in the lifc process of
the pond, have the dual fuaction of oxygen and primary lood pro-
dugtion. A reduction in elther of these Tactors would decrease
the number of consumers supported by the pond. <Chlorophyll, ex-
tracted from wlgae, cun be used as an indicator of primary pro-
ductivity and varics with the amount of algac present. A study
of the effects of a herbiclde on algac productivity can be accom-
plished by coumparing the amount of chiorophyll in a controlled
sample with the amcunt of chlorophyll in samples containing vari-
ous concenbtrations of the herbicide, The same holds true £Hor an
oxXygen aralysis,

CHLOROPUYLL ANALYSIS

METHOD:  Six 200 wi. oxygen sampling hottles were filled with
pond water containing heavy but equal concentrations of alpgae.
One bottle was uced as o contrel while the other five were jnocu-
lated with varying field concentrations of cacodylic acid. The
sample bettles were then placed in the pond from which the water
samnlcs were taKen to meintain fleld environmental conditions.
After 24 hours the samples were returncd to the lab for analysis,
The above precess was repeated for a 48 hour compariscn,

24 Hour Series: The contents of each bottle were filtered through

C.h5 micron Millipore filters at the rate of one {ilter for =very
100 ml. of liquid. FKach of three Pilters with their algae ccntoent
collected from each of theszz water gamplvs was placed in 25 ni,

of acetene to extract the chlorophyll from the algae and to dis-
solve the filter. The samples were then censrifuged and the su-
pernrtant liguid poured into Spectronic -20 tubes tfor resding.

The Spectronic-2C was fet on a wave length of 430 millimicrons

and was zerced with an acuione blank, Variables were read and
recorded below. ’

U8 Hour feries: Modificatlon of the above procedure was neces-
sary duc to heavy concentrations of alsac present in the watoer
samples. ‘'wo ctandzxd BOD bottles were used for each variable,
The twWwo botitles lor cach voncentration were thoroushly mixed and
100 ml. from cach boltle was placed in two centrifure tubes re-
sulting in a total o four itebes per concentration of cacodylice
acid. The four samples were centrifuged for ten minutes and the
supernatant liguid discarded., ‘The samples’ of algae from each
bottle were then rixed with ¢ ml, of acetone rn"ulting in one
mixture of acctone and algase frow cach of the two samples. The

1
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amount. of alrae present in each mixturs at this time was equal to
the.amount of alsae present in 100 ml, of the original samples.
The acetone-algae mixture was then centrifuged for ten minutes to
clear the supernatant of debris. The cliear supernatant {lltrant
containing acetone and chlerophyll was placed In Spectronic-20
tubes for reading. “This process was duplicated for the above two
zamples as & check on procedure. Lkach concentration of cacodylic
acid was processed In this manner, The Srectronic-20 readings
below were made with o wove length of 430 millimicrons and an
averapa of the four samples from each concentration of cacodylie
acid recorded,

TARLE VII: CHULOROPHYLYL ANALYSIS RETATIVE TO CONCEWIRATIONS OF
CACODYLIC ACID

Qﬁ four group _ I8 fiour Group
. Percent Light Percont Light
foncentrations Transmlited ~ Transmitted
sontrol - 31% ;. 17%
5.53 ppn he 208
27.6  ppm hhg - 26%
55.3 ppm ho% _ 32%
83.0 ppm heg A
162.9 ppr 639 349

5.53 ppm 1s equivalent te a spray rate of 2 lb/acre over a
surface of water one oot in depth. A spray rate of 15 lb/acre
will result In a 508 reduction in pond productivity after 48
hours.
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SECTION VI
OXYGEN ANALYSIS

METHOD: For cach series of teslo, six 300 mi. BOD bottles
were fliled wlth pond water contalning egqual amounts aof alsuc,
One of these water camples was used ag a control aml the remain-
Ing five were mixed with cacodylic acld in concentrations off
f.003, 27.60, U503, 83,0, and 162.0 ppm respectively. ‘These con-
cenbrations were vased on {ledd spray rates varyving from 2 to DO
peunds per acre.,  The sample hYobvtles wore placed in the pond from
wixich the pamples were taken Lo maintain normal temperature and
1ipht conditions. Analycls of the oxypen content was mede at UM
M8, 72, and 90 hours., Another group of samples was made with
distilicd water and was unalyzed after 24 hours to check the of-
fecl of cacodylic arid on the frec oxygen in the water, Analysis
warn carrled out ln the laboratory.

ANALYSIS: Two ml., of ¥nS0y, were added to each water sample,
Yollowad by 2 ml, of alkaline lodide azide well below the surfacc
of the water, The bottles were stoppered. and inverted to mix the
reagents, A preclpliate was formed. Two ml. cof concentrated
Hp304 were allowed to run down the neck of the bottle. Once apaln
the botiles were inverfed to assure a complete fixation of the
oxyren., Then 200 ml,. of the supernatant liquid were dezanted into
a bosker ant 2 ml, of a starch indicator were added., This ceclu-
tion was Luen titrated with 0,200 sodium thiosullate, The amount
of sodium thiosulfate uged in millilitere is ecquivalent to the
amount of dissolved oxygen in the orisinal sample in milligrams
per liter or parts per mlllion, ’



TABLE VIII: DISSOLVED OAYGEN CHANGER RELATED O SEVERAL
LDNCLNP”ATﬁONJ OF CACOLYLIC ACID

Concentrations Distlllied

Cacodylic Acid lisC oh Hrs. U8 ¥rs., 72 Hrs., 90 irs,
Control 6.9 .9 6.7 ?.0' 6.8
5,53 ppm 6.8 .9 5.8 5.0 6.5
27.6 " ppm 6.5 L S S L 1.5 - 5.4
5.3 ppm h.5 ., B 5.8 ) 5.4
83,0 ppm 6.0 - N7 .2 L0
162.0  ppm ' 6.6 - I .3 b5

Oxygen in myr/liter

5.53 ppm 1s equivalent to a cpray rate of 2 1h/acre over a
surface of water one foot in depth.,

Cacedylic acid did net reduce the 02 content in distilled
water; thercfore, the reductlion of Oz In pond water is a result
of the dustruction of slgae. ‘The 24, kL, 72, and 76 hour tests
were all made with different water sz gleq, thuS they contalned
varied amounts of dlssolved oxyren and alpee; however, within
the groups the same trend ls evident.

DISCUSSION

Any condition which approaches or excecds the limits of*
tolerance for o given organism is szid to be a limiting factor.
Oxypen, in small lentic habitatq, is relatlvely scarce 'and tends
to become one of the major limlting factors to aquatle animal
1ife. Algae, in many of the small ponds found In this areca, are
a primery source of oxygsn fer the aquatic animals supported by
thegse ponds communities, Cacodylic acid, when introduced in
fleld concentrations into & pond, reduces the amount of algae
which may reduce the amount of oxygen belce the tolerance of the
pond's inhabitants This condition could result In a decrease
of the number of aqaatlc organlisms for any glven area.
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DIRECT RFFRCT OF CALODT

yLIC ACID Off LOCAL POND FAUNA

Although the main effect of cacddy¢ic acid on pond fauna is

indirect throush the removal of primary producers such as

algaa,

there is an immedlate direct offect only when concentrations

greater than 30 lb/acre are usad,
representative phyla which
o list of the more

Flshes

Order Cyprinodonititor

Gambusie affinis
{(Balrd &nd Girard)

Ordar Cyprirdtormes

Notropis macujatus (Hay)

Order Percifiormes
Micropterus salmoldes
{Laccpede)

Amphiblans
Order Urodelas

Notophythalmus viridescens
(Rafinesque)

Order Anura
Bufo terrestris {Bonnaturc)

Acris gryllus (Le Con%e)
Rara pipiens (S

chreber)

Rentiles

Suborder’Serpehtes

Hatrix sipidon pictiventris L,

Ancistrodon plscivorus
(Tacepeda})

S s e e o

Testing has
could be obtained in quantlty,
gommon fauna [ound in the area of the

bheen llmited to
Follow=-

fogtnd:

Gambusia {Mosquito fish)

Taillight shiner

Iargemouth black tass

,‘;.

Newt

Southern toad
cricket frog

Leopard frog

Floridse banded water-
Bnaxe

Cottonmoutt: moccasil

I
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orier Crocodilia

‘Allirater mississippiensis © Allirator
Inseots
Order Qdonata

Pantala sp. Sprawling nympt: - Dragon
= riy -

Gynacantia nervosa . Climbing nymph - Dragon

vt - - L " . e

FXPERIMENTS

Fish: Gambusia a!.;nlu, Motropia marulatus, Mimc)pt,eruu salmoldes

O Y

Experiment Ones Trirty fish were plﬂﬂod in each of four 6O-1iter
Lricomeyoer lasks, throe of whien contalined 100, 1000, and 10,000
ppin caccodylic d;ld, regpectlively. The fourth fla 'k was uged as a
control. Counts o the living fish were made at 1, 2, 4, 24, 38
and Y2 Lours. The water volwne in each case was four liters,

TADLE IX: EFFECT OF THREE CONCENTRATIONS OF CACODYLIC ACID OR
GAMBUSTA

Live PFisih at Indicated Tinme
1 lir, 2 Hrs. 4 Hrs. 28 Hrs., 48 1irs. 72 Hrs,
Control 30 - 30 3 30 30 30

200 ppm 30 30 30 30 30 30

L -

1000 ppm 0 30 30 14 0 0
3G, 000 npm 13 0 O 0 0 0

At 18 nours tie lethal dlose of cacedylic avid which kills
507 ol the Gambusia allinis o5 between 100 and 1000 ppm.

Expariment Twe: Twenty Cleh were placed in cach of seven (-liter
Brienareyar Vlanks containing 100, 108y 241, 398, 631, and 1000 ppm,

respestively.  The romaining flask was a ccoutrol,  The ‘counls were
mate av L, 24, b, and 72 tourc,
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TABLE X: - EFFECT OF DIFFERENT CONCENTRATIONS OF CACODYLIC ACID
- ON GAMBUSIR :

lee Fish at Indicated Time'

‘ " Hour 2h Hours _48 Hours - 72 .Hours
Contyol 0 20 20 19

100 ppm ' 20 13 _ I "

158 ppm 20 - 18 8 17

251 ppm 20 .18 .18 .16 B

398'§ﬁm_ 20 16 12 12

631 ppm 20 18 18 12
1000 ppm 20 16 | 12 ) 0

R partial explanation for the fluctuation in the percent
kill versus concentrations was the larger size of the Gambusia
in Experiment Two,

The 1D50 for Gambusia affinis qt‘HB hours abproached
1060 ppm.

Notropis maculatus - Taillight shiners

Experiment Three: Ten Taillight shiners were placed in each of
Tive b-1lter &rlenmeyer flasks containing 158, 398, 631, and
1000 ppm respectively with the remaining flask being & control,
Live fish counts were nade at 1, 2&, 48, and 72 hours,

TABLE XI: EFFECT OF CACODYLIC ACID ON NOTROPIS MACULATUS

1 Hour 24 Hours 48 Hours 72 Hours
Control 10 9 9 8
158 ppm 10 9 9 9
398 ppm 10° 10 10 6
631 ppm 0 10 10 5
1000 ppm 10 7 ' 6 2

At 48 hours the IDH0 for shiners approaéhes 1000 ppm.

19
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Experlment Four: Tests were also conduc‘ed on small (4" - 5")
Hicroptarus saimoldes -~ Largemouth black bass. Gambusila were
placid. i1 1000 ppi cacodylic acid for 24 hours, Then fed to the
bauo. ‘This test was carriéd out over a period of two weeks with
no appaxunt effect on Lhc Lbugs.

Ebgylgng.

Fifty Bufo tedpoles were placed in cach of four G-liter
Erlenmeyer Tlasks containing 100, 1000, and 10,000 ppm cacodylic
acid respectively with the xamaining flask being used as a cone
trol. Llve counts werc made at 2, 18, 24, 48, and 72 hours.

| TABLE XII: EFFECT OF CACODYLIC  ACID ON BUFQ TADPOLES
2 Hrs. 18 Hrs. 24 Hrs. 48 Hrs. 72 Hrs.

gontrol 50" 56 50 50 50
: 100lppm &0 50 . 50 50 ' 50
1000 ppm 50 50 29 0. 0

10,000 rpm 50 0. -0 Oi 0

The LDSG for Bufo larvae at 48 hours is between 100 and
1000 ppm.

Insccets:

Tests were altempted to determine the direct effeocts of
cacodylic acid on the immature stage of two specles of dragon
Tly, Pantala a sp. and Gynacantha nervosa. This was not an exten-
sive exporiment and dUe Lo thne cannabalistic nature of insect
larva, valid results were not obtained. In the timec limits of
this test series, no deaths directly attributed to Lacodylic
acid (in 1000 ppm} occurred,

These data indicate that when concentrations of cacodylic
acld approaching 1000 ppm are reached in a pond, a reduetion of
at least 50% of the small animals can be expected within 48 hours.

.20
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. DISCUSSTON -

Cacodylic acid can be expected to produce environmental
medifications in local communities when sprayed at concantrations
exceeding 2 iv/acre. The hiph. solubility of this chemical will
hasten recovery of the plant life.

Cacodylle acii had & low toxicity to the animals tested in
an 18 hour perled. I% is not possible to prediet the effects of
this herbicide on local lora and fauna when the basis of the
prediction is tie direct elrects of the hervicide on each species.
A realistic prediction must be based on a knowledge of the total
ecology of a community. Shis paper has stressed the ccolopical
approach in an attempl to predict the effects of cacodylic acid,

. A complete evaluatlon can be made only when large arcas are
sprayed and studied for a period of several monthe,

A quantitative study of Lhe effects of cacodylic scid on a
stream community and Choctawhatchee Bay is bpoth difficult and
costly. No attempt has been made to predief what the elfants
will be, .

Known characterlstics of arseficals inglude o cumulative
effect which may be misleading. Spector {1%55) states that
rabbits are killed when injected intravenously with 250 wmg/kg of
cacodylice acid; thue, animals cating contaminated planis could
conceivably be rilled in an arca where a low area concentration
has been applied,



SECTION VIII

. SUMMARY -

1. Tha sandhills, the predeminant biotic community on the Eflin
Reservation, would underpo medilication of the 1lora at apray
rates of G 1b/acre or greater.

2. Three weeks arter the applicetion ol 30 lb/acre cacodylic
acid on the hammock community, all cxposed plants wevre defol-
iabed or dying. ' .

3. (rassland plots gprayed at rates up-to 30 1lb/acre cacodylic
acld showed come recovery after four weeks,

. Cotton plants showed reoovéry fréom a 2 lb/acre spray rate of
racodyile acid alter three weeks,

e Alpal productivity, measured as the amount of chlorophyll and
dissolved oxyren was reduced by concentrations above 2 1b/acre.

0.  Paril vertebrates tested had an I1ID50 at concenirations approacti-
T inge 1000 ppm in 48 hours.

7. The offects of cacodylic acid dh'stfoam and bay habitats were
not tested,

22
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