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RESIDUES IN FISH, WILDLIFE, AND ESTUARIES

Reprinted by the U.S. Environmental Protection Agency
with permission from the Pesticides Monitoring Journal

Mirex Residues in Nontarget Organisms after Application
of Experimental Baits for Fire Ant Control, Southwest Georgia—1971-72

Daniel P. Wojcik,' W. A. Banks,! W. B. Wheeler,? D. P. Jouvenaz,' C. H. Van Middelem,*" and C. 8. Lofgrer. !

ABSTRACT

Mircy, the only compound epproved for control of the red
imported fire ant (Solenopsis invicta) and the black im-
ported fire ans (Solenopsis richteri), is normally applicd at
a rate of 1.40 kesha. (1.25 1b/acrei. Influenced by recent
studies showing that low levels of mirex are toxic 10 certain
nontarget Orpanivms, pulnrular/y estuarine species, authors
report herc on a monitoring study of mirex in thiec lurge
treatment areas of southwest Georgia. Four formulaiions of
buit were applied aeriully in 1971-72. Low-level residies
were observed in small terrestrial vertebrates and inverte-
hrates and in fresh-water inhabitants. Levels detected were
ahout the same for all baits. Maximum residues were de-
tected 1-3 months after treatment and cradually declined 10
low levels of 0.02-1.16 ppm | year after treatment.

Introduction

The chiorinated hydrocarbon insccticide mirex is the
only compound approved for control of the red import-
ed fire anl, Solenopsis invicta, and the black imported
firc ant, S. richteri. The insecticide. formulated at a con-
centration of 0.3 percent in a corncob grit/soybean oil
bait, is normaily applied 1 a rate of 1.40 kg/ha. (1.25
tb/acre).

Initiaily, residues were not considered to be a problem
because of the very small quantities of mirex used and
its low mammalian toxicity (/). However, recent lab-
oratory studies have shown that low levels of mirex arc
toxic to certain nontarget organisms, particularly estu-
arine species (2-4), demonstrating the need for thorough
monitoring of mirex residues in nontarget organisms
following mirex bait applications. Several studies have
been conducted on birds, other large terrestrial verte-
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brates, and aquatic and estuarine organisms (5-712), but
very little work has focused on small terrestiial verte-
brates and invertebrates or on fresh-water inhubitants.

The present paper reports the results of a monitoiing
study of mirex in three large treatment areas in south-
west Guorgia in 1971-72 following applications of .
standard bait formulation and of three experimental
formulations.

Methods and Procedures

SAMPLE AREAS

Two cxperimental test sites were selected within cach
of phree targer treatment blocks n Tift, Tumner, and
Worth Countics in southwest Georgia.

APPLICATION OF MIREX

Baits used in this study were formulated by Allied
Chemical Corporation according to the procedures of
Banks ¢t al. (/7). Four formulations of bait (Table 1)

TABLE 1. Components of mirex bait applicd for fire ani
control, Georgia—1971-72

e B T
CoMPONFNTS O Bait, @ 106 WEILKT

FORMULATION

Mﬂnnixﬂ SovaiaN O

Latex Coatine

03 14.7 NA
B 0.13 14 85 83.0 NA
C 013 I8.8% 710 10.0
n 010 8.9 7o 10.0

NOTE: Treatinents A and B sepresent standasd proportions of nurey,
0.3 percent and 0.15 percent. fcatments C and ) were latee
coated.

were applied in a series of three treatments (Table 2).
Baits were dispersed from an altitude of /00 feet by
multi-engine commercid aireraft under the supervision
of personnel of the Plant Protection Division, Agricul-
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TABLE 2. Application patterns of mirex bait in three
Gceorgia counties, 1971-72

Dare COuNry

FORMUILATION:  AREA TREATED Buiu RaTe?
Mimax, %

Spang 71 Tuiner 01 2%.369 ha. 1.40 kg/ha.
(atandard) (62,640 acres)  (1.25 lb/acre)

015 12,685 ha. 1.40 kyt/ha.
(standard) (31,390 acres)  (1.25 Ibfacre)

Spring 71 Til 0.15 12,150 ha. 1.12 kg/ha.
{latex coated) (30,900 acres) {101b/acre)

0.10 14,783 ha. 1.i2 kg/ha.

(latex coated) (36,500 acres) (1.0 Ib/acie)

Fall 71 Worth 0.10 40,500 ha. 1.12 kg/ha.
(latex coated) (100,000 acres) (1.0 1b/acre)

0.} 40,500 ha. 1.40 kg/ ha.
(standard) (100,000 acres} (1.25 1b/acre)

&Numbcu in parentheses show amount of actual toxicaat. ie., mirex,
apphed to each hectare.

tural Research Service, U.S. Department of Agriculture
(USDA), (now a part of Animai and Plant Heaith
Inspection Service, USDA). All aircraft operated under
an clectronic guidance system (/4) and were equipped
with auger-fed dispersal systems mounted within the
winys of the atrcraft.

TREATMENT AND SAMPIING SCHEDULE
Dates of bait applicstion and sample collection were us
foliows:
Tuener County
Pretreatment samples: May 24-28, 1974
Ba:s apphed: May 23 :
7-day posireaiment samnples: May 31-June 4

f-month posttreatment samples: June 21.25
J-month postireatment samplet: August 23:26

Tint County
Pretreatment samples: May 17-21, 1971
Baits applicd: May 25-June 2
7-day positreatment samples: June 14-13
1-month posttreatment samples: July 69
J-month postreatment samples: September 13.16

Waornth County
Pretrcatment sampics: Scptember 28-October S, 1971
Baits apphicd: October $-12
1-month postireatnwnt samypides: November 8-12
6-month postireatment samples: Apnit 10-14, 1972
t-year posttreatment samples: September 1-8

SAMPLE COLLECTION

Twenty pitfall traps for the coilection of invertebrates
and small vertebrates ¢/5) were placed at sites which
had been established randomly in cach treatment area.
Turner, Tift, and Worth Counties contuined S, 4, and
7 such trap sites, respectively. Hand collections were
used to supplement pitfall collections whenever possible.
Scientific and common names of species selected uppear
in Table 3.

Aquatic vertebrates were collected by hand and by sein-
ing from farm ponds located in cach test area. The
areas in Tift County ireated with standard 0.15 percent
and 0.3 percent baits contained two and one such
ponds, respectively; the areas in Turner County treated
with latex-coated 0.15 percent and 0.1 percent baits
containcd four and five collection ponds, respectively.
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Each of the Worth County test arcas contuined two
collection ponds.

The pretrecatment samples from Tift and Turner County
and the 7-day postticatment samples from Turner
County were collected in 70 percent isopropanol as
described by Markin ¢t al. (9). However, authors found
that isopropanol leached mirex from trapped specimens
and thus distorted the values for mirex resdues (76);
therefore these samples were discarded. Subsequently,

TABLE 3. Invertebrates and small vertebrates analyzed for
mirex residues, Georgia—1971-72

SCIENTIFIC NAME ComnoN NaMmE

INSECTS
Pictonemobius ambitioius Ground cricket
Neonemobius near mormoniis Ground cricket
Subfamily Neoinbinac Immatute ground crickets
Gryilus rubens Southern ticld cricket
Gryllus firmus Sand crnicket
Gryllus fuliont Southern wood cricket
Miogryllus verncales Stripe headed cricket
Scapteriscus acletun Southern mole crickut
Scupteriscus vicinuy Changa
Gryllotalpa hevadactyla Northern mole cricket
Ceuthophilus sip. Camel cnickets
Parcoblutia spp. Waood cockroaches
Cariblatia lutea Small yellow cockroack
Choritonera texensiy Small yellow Texas cockroach
fchnopiera deropelitforna Dark wood cocknuch
labidura riparia Ripanan cinwiy
Fuborellta annnbipes K Ringlegped carwig
Proupia bivinecia Twoiined sptttlebuy

SEIERS

Latrodectus mactans Bluck widow spnler

Tsorans

Armaditlidium vulgare Pillbug

¢ Worms

(Mixed unidentified carthworms)

MarMmMmars

Crypiotis parva Least <hrew
REPIILES

Cnenmudophorus seineatus Sixlined racerunner
Scincella laterale Brown shink
Eumeces laticeps Greater fivelined skink
Coluber convricior priape Souihern black snake
Nairis sipedon fascrata Banded water snake

AMPHIBIANS
Rana sphenocephala Leapard frog
Rana caresbeiand Bull frog
Guastrophyryne carolinensis Narrow-mouth toad
Bujfo terresiris Southern toad
Bufo quercicus QX toad
Acris gryllus Cricket frog
Pseudoacris ornala Ornate chorus frog

FisH

Mosquiio fish
Bluegill

Green suntish
Dollar sunfish
Lincd torminnow
Golden vhiner
Largemouth bass

Gambusia affinis
Lepomis macrochirus
Lepomis cyanellus
Lepomis marginaius
Fundulus lineolatus
Nuotemigunus crysoleucas
Micropterus walmoides
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technical crystals of chlorpyrifos were used in small
open glass jars as the killing agent for specimens from
pitfall traps. .

The pitfall traps were checked everyday or every other
day during cach sampling period. During cach collection
period the contents of the 20 traps at each sie were
combined into once glass jar and guick-frozen in the
ficld with dry ice. Aquatic vertebrates were wrapped in
aluminum foil and {rozen in the same manner. In the
laboratory, alt sumples from a given treatment arca and
a single collection period were pooied into one com-
posite. The pooled samples were separated by species
and delivered to the Pesticide Research laboratory,
University of Florida, for analysis.

Spccies were selected 1o represent a  cross-sectional
sample of the food web. No pitfall or pond samples
were collected within a half-mile of the boundaries of
the treatment areas, in order to reduce the chunce of
contamination by other baits or by movement of ani-
mals. The limited widths of the treated areas precluded
sampling of birds and larger mammals.

Analytical Procedures

EXTRACTION
Samples dried in air to remove surface moisture, con-
densate, were weighed and then blended in at least 4
mi acctone per gram of sample at high speed for 4
minutes. The extract was filtered through a Buchner
funnel, rinsed with fresh solvent, and transferred to o
Kuderna-Danish concentrator. The acctone was partly
evaporated on a steam bath, and n-hexane was added
to the concentrator. The cvaporation continued until
the volume of hexane was reduced substantially. This
procedure cssentially removed all the acetone. The hex-
ane was then concentrated 10 a3 known volume before
cleanup.

CLEANUP
The extract, now in hexane, was cleaned by using florisil
column chromatography. Thice g of 60/100 mesh PR
grade florisil was placed in 1-cm-1D glass columns fitted
with u fritted glass disk. The florisil was topped with
2-3 cm anhydrous sodium sulfate and placed in a 150°C
oven for at least 3 hours. Then the columins were pre-
washed with 50 ml hexane, and the washings were dis-
carded. The extract, representing up to 1 g of sample,
was placed on the column, and the mirex was cluted
with 20 ml hexane. The hexane eluate was concentrated
to 1.0 mi before gas chromatographic analysis.

QUANTIFICATION

The gas chromatograph used for analysis was a Packard
model 7610 equipped with un clectron-capture detector.
The glass column, 6 ft by '3 in., wus packed with 2
percent OV-101 on 100/120 mesh Gas-Chrom Q and
had a nitrogen carrier gas flow rate of 100 cc/min.
Injection port, column, and detector temperatures were
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215°, 190°, and 2087C, respectively. The method can
detect 0.01 ppm mirex in a 1.0-g sample.

Mirex, which had been added 1o iscets and to fat,
brain, hiver, and muscle of birds at Jevels of 00010
ppm, was recovered at o orate of 90-100 percent. The
identiry of mitexn was confirmed accasionatly by deter-
ming o p-vadue.

Resulty and Discussion

Mirex residues were found in 10 ol the 28 species
represented by the 49 pretreatment samples taken n
Worth County. One year after treatment, residues in
six of these sume species were equal to or lower than
those in pretreatment samples. In the other samples
residues were aclatively low 1 year after treatment; 62
percent had less than 0.05 ppm mirex and 92 pereent
had fess than 0.5 ppm. Residues in the pretreatment
samples probably resulted from treatment of fire ant
mounds by landowners, since this arca had not received
any large-scale treatments. As noted, pretreatment sam-
ples from the turner and Tift County test areas were
cross-contaminated by isopropanol collection and were
discarded. The pooled findings did not lend themselves
to statistical analysis. and none was attempted. he
majority of the 248 post-treatment samples. 71.77 per-
cent, contained mirex sestdues.,

As shown in Tables 4-11, maximum levels of mirex
were reached | month after treatment, though in a few
sl vertebrates they were noted 3-6 months after
treatment. Among the invertehrates, aymphal ground
crickets had the highest residues (Table 4). Two speci-
mens of Pictonemobiny ambitiosuy had residues ov 13.20
ppm and 10.20 ppm 7 days after treatment and another
cricket naymph o the subfamily Nemobinae had residues
of 12.87 ppm 3 months after treatment. Residues were
generally higher in crickets than in the other arthropods;
wood cockroaches had the second-highest residues. Most
arthropods analyzed are ommivorous feeders. Crickets
and other arthropods were often found m the old
mounds after the ants had died; they probably had fed
on the dead ants or the remnants of the but still in
the mound.

The Neonemohbius near mormonius {Table 4)  and
Grvillus rubens (Table S) crickets have at feast two
gencrations of young cach year in southwest Georgla.
Thus the specimens of these two species taken 1 year
after treatment almost ceitainly had not yet hatched at
the time of treatment, and the Nemobinae cricket
nymph (Table ) taken 3 months after treatment prob-
ably hatched afier the bait appheations. It seems likely
that the residues noted in these cases were acquired by
crickets inhabiing the ol mounds as previously  de-
scribed.

Labidura riparia has been found 10 transfer food by
trophatlaxis to the nympbs (/7). Such tansfer could

PESHICIDES MONITORING JOURNAG



TABLE 4. Mirex residues in crickets of subfumily Nemobinae uccording 1o test site, Georgu

Risinues, pem

1—1971-72

MIREX - o mmim e ies m e o = R e e - I
MON TH OF APPLIED, e o Posvimeaimeny I
CouNTY APPLICATION, 197} G HA. PREIREATMENT 7 Davs t Mo 3 Mos ?M()s . _l_!f__
PICTONEMOBIUS AMBITIOSUS (ADULT GROUND CRICKITS) .
Tift May 1.12 D 0.6 (1) .15 (3)
192(H)
5.40 (1)
Tift May 1.68 D ND (1) ST
Turner May- 2.10 D 140 (1) 018 (10)
Tutner June 420 0.91 t2)
Worth October 1.12 1.76 (V) 206 (1)
Worth October 4.20 ND (4) ND (1)
PICINNEMOBIUS AMBITINSUS {NYMPIAL GROUND (KICKETS) A R
Tift May 1.12 13.20 (1) ND (1)
Tift May ].63 10.20 (1)
Turner May- 2.0 1.26 (6)
Turner June 420 60N (%)
N> (1)
Worth October 1.12 ND (5) ND (1) ND ()
Woith Octobet 4.20 ND (4) 0.0t (3
NEONEMOBIUS NEAR MOKMONIUS (ADUET GROUND (RICKELS) o
Tif May 112 D ND (1)
Tift May 1.68 D 208 (1) 059 (2) 2.26 (1)
Ly 1.43 (1)
3.90¢2)
Turner May 2.10 D D ND (6) ND (4)
Turner June 4.20 D D
Wonh October 112 ND (5) 1.01 (1) ND (5) 0.98 (1)
Worth October 420 ND (1) 0.63 (2) ND (1)
CRICKETS OF SUBFAMILY NEMBONIAE {NYMPHAL GROUND CRICKEDS)
Tift May 112 D 1.06 (1)
Tift May 1.68 D ND (1)
Turner May- 2.10 D D ND (1) ND (4)
0.84 (29) £2.87 (1)
0.86 (9)
1.81 (4)
Turner June 20 3] D 1.28 (14) ND (30)
Wornkh October 1.12 ND (7} 1.84 (7) ND (3) ND (12,
Worth October 420 ND (45) ND (5 N ()
NO1TE: D ;. discarded cross-contaminated sumples,

NI no sesidues detected at 0.01 ppm level.

Figures in parentheses seprescnt munber of specinmens i pooled sample,

account for the residucs of mirex found in sumples of
carwigs (Table 8) | year after treatment. The presence
of relatively high residues, 21.50 ppm, in shrews (Tuble
10) was not surprising, since these mammals are insec-
tivores and would be expected to exhibit some biological
concentration of mircx. Authors do not know whether
the lower levels noted 3 months and 6 months after
treatment are an indication of metabolism and excretion
or of population turnover.

The residues found in terrestrial and semiterrestrial
reptiles and amphibians (Table 10) probably resulied
from tioiogical concentration following consumption of
animals that contained lower residues. The highest levels
in these organisms were noted in cricket frogs (Table
10); slightly lower levels were found in narrow-mouth
toads. Residues in alf these animals 1 year after treat-
ment were below 0.5 ppm except in onc bluck snake
which had 1.16 ppm mirex.
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The scmiaguatic and aquatic vertebrates (Table 1D
generally contained low levels of residues. The highest
levels were detected in mosquito fish {Table 11). The
only other aguatic animal that contained more than
0.5 ppm mirex was a single specimen of leopard fog
which had 1.08 ppm (Table 11) 3 months after treat-
ment. Residues in all aquatic animals 1 year after treat-
ment were 0.09 ppm or less.

Mirex residues appeared relatively quickly in all levels
of the ecosystem studicd. However, maximum levels
appeared in the various organisms at different intervals
after treatment, depending to a large extent on the niche
occupicd by the organism in the food chain. The levels
of mirex detected in the organisms 1 year after treat-
ment were comparable to those found by Bactcke et al.
(5) and Collins et al. (7).

All specimens analyzed were taken alive or entered
pitfall traps ative, and demonstrated no obvious effects
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from mirex residucs present. Authors observed no mass
mortality of nontarget organisms in the ficld after treat-
ments nor received reports of such mortality. No sub-
stantial differcnces were noted in the population size of
any given specics when it was tested before treatment
and again 1 year after treatment.

No appreciable differences were noted in the residues
in nontarget orgunisms as a result of applications of the
various bait formulutions. Indeed, amounis detecied in
the orgamisims from the arca that reccived the latex-
coated 0.1 percent mirex bait were comparable to those
detected in organisms from the area that received the
standard 0.3 peicent mirex bait. This appears to sub-
stantiate the observations of Banks ct al. (/3) that less
mirex is bound up in the corncob grits and thus more
mirex is availuble 1o the ants in the latex-coated baits.

Even though residue levels were comparable, it seems
logical to assume thut the 75 percent reduction in toxi-
cant load afforded by the 0.1 percent mirex bait must
result in less environmental contamination. Since the
0.1 percent mirex bait provides excellent control of the
ants (/J3), it should be an environmentally acceptable
substitute for the standard mirex formulation.
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TABLE 5. Mirex residues in crickets of subfamily Gryllinae uccording 1o test site, Georgio—1971-72

REsivLFs, PeM

MIREX o oo e e e o oo R ——
MONTH OF ArrLIED, , B} L Pos1yuEa MEN .
COUNTY APPLICATION, 197) G/ HA. PREIREAIAMENT T Davs I Mo 3 Mos 6 Moy 1Yn
GRY1LUS KUBENS (ADULT SOUTHERN TIELD CRICKETS) L
Tt May 1.12 D 0.2) (4)
Tt May 1.68 D 0.01 (15)
Turner May- 2,10 D 027 4(1) 001 (26)
Turner June 4.20 D 0.03 (4)
Worth October 1.12 0.02 (12) ND (T ND (22)
Worth October 4.20 ND (8) 0.05 (29) ND (39
AY1LUS PUL1ONI (Aou;;rs‘(;n'nn;r;'] ;;.:{:h«:u 1s) - B R
Tih May 1.12 1.04 (1)
Wonh Octabey 112 ND (22) ND (D
Worth October 420 ND (1) Shh
_‘ T al\'u.u.;_ ) Mus (AbULT \AN-K; ;n.(ju Is) - N
Tt May (A 1] ND (3)
Tift May 1.68 0.06 (4) 0.02 (36)
Turner May- 2.10 D 0.18 (16)
Turner June 4.20 D D 041 (2)

Worth October 1.12 ND (15) 027 (M) 005 () 0.04 (1
Worth October 4.20 ND (32) ND (1) 0.03 (21)
Mloc“l"vu-us VERTICALIS (STRIPE-HEADED mucu;.l.s’)A
Worth October 1.12 ND 2}

{aduits)
1D (%
(nymphs?
Worth October 4.20 ND (o)
(nymphs)
NOTE: D = discarded cross-contaminated samples.
ND = no residues detected at 0.0! ppm level.
Figures in parenthescs represent number of specimens in pooled sample
TABLE 6. Mirex residues in mole crickets according to test site, Georgia—1971-72
Mmex - e e e Resmni s, vem
MonNTH OF APPLIED, e o Posumesimeny
COuUNTY APPILKCATION, 1971 G/ HA. PREIREATMENT 7 Days 1 Mo 3 Mos 6 Mos LyYn
SCAPTERISCUS ACLETUS {ADULT AND NYMPHAI SOUTHLRN MOIE CRICKEIS) B
Tift May 168 D 0.18 (4)
Turner May- 210 D -D 0.53 (19) 0.04 (6)
Turner June 4.20 D D 0.08 (4)
Worth October 112 0.10 (13) 091 () 0.23 ¢
Worth October 4.20 ND (32) ND (3) 0.14 () 009 (4
SCAPIERISCUS VICINUS (ADULT AND MY MEHAL ““_';(_.;s,)— B o
Tift May 1.68 D 005 (1) 0.58 (1)
1.15 ()
Turner May- 2.10 D D 0.14 (1)
0.34 (2)
Turner June 4.20 ND )
Worth October 4.20 ND (1) 0.06 (93 ND ()
GV iI Ot e WEXADACTVA (ADULT NORTWGRN moUE CRWNETS) T
Worth October 1.12 0.10 (6) 013 (3)
Worth October 4.20 ND 1) ND (1)
NOTE: D == discarded crosscontaminated samples,
ND = no residues detected st 0.01 ppm fevel
Figures in pare represent ber of specimens in pooled sample.
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TABLE 7. Mirex residues in cockroaches according 1o 1ese sie,

Georgia —-1971-72

RESIDUL N, PPAS
Mixgx - — . — PR _— R [ ——
MONIH OF APPIIES, 3 POSEIREATAMUNI i
CounNty APPLicAtion, 1971 GfMA. PreantatMINg 7 Dy 1 Mo 3} Mos 6 Mos ',Y," 7
PARCORLATTA SPP {(ADUIT AND NYMPHAL WOOD COURROALHLS)
Tin May 1.12 n 198 (1) 078 (K) ND ()
Tift May 1.68 D 1.50 (2) 34 () 012¢2)
6.18 (2)
Turner May-June 420 D 1.41 (D
Worth October 1.12 ND (3 4.39(2) 0.19 (6) N (2)
Worih October 4.20 ND (3) 0..2( ND ()
060 (5)
T _-~-.- CrmistATTA LUTEA (ADULT SMALL YE11OW COCKROACHEN) ‘_;_i
Tift May .12 D ND (D)
Waornh October 420 ND (3}
- CROSTSONEURA TEXENSIS (RDULT SMALL YELIOW TEXAS COCKROACHES ) )
Tift May 1.68 ND ()
ICHNOPTERA DEFOPEI 1HHORMIS (ADULT DARK WOOD COCKMOACHES) e
Worth Oclober 4.20 0.18 (1)
NOTE: D = discarded cross-contaminated samples.
ND = no residues detested at 0.01 ppm level,
Figures in pascntheses represent aumber of specimeny in poolcd sampic.
TABLE 8. Mirex residues in earwigs according to test site, Georgia—1971.72
MBEX - e e e e e = S, PEM - -
MONTH OF Arruinn, _PosorearmeNr
County APPLICATION, {971 G/ HA. PRETREATMENT 3 Mas 6 Mos 1Ye
LABIDURA RIPANIA (ADULT AND NYMPHAL RIPARIAN LARWIGS)
Tirt May 1.12 0.19 (29)
Tift May 1.68 0.11 (4)
Turner May- 2.10 D ND (1)
0.23 (8)
Turner June 4.20 D 0.63 (}) 0.08 (11)
Worth October 112 0.02 (48) ND (I 003 (3
Worth October 4.20 ND (214) ND (4) 0.85 (4) 0.04 (168)
EUBORELL 1A ANNLIITI;;\ (apul 1 AND NYMPNAE llN(;lh‘u.l‘ll-l;ilwn;ﬂ) o
Tift May 112 D 0.43 (15) 014 (T)
Tift May 1.68 D 225 (1) 006 (49)
Tusoer May- 2.10 D D N (27)
Turner Junc 4.20 D D ND (1)
0.37 (2)
0.61 (4)
Worth October 112 0.06 (93) 0.13 (12) ND (18)
Warth October 4.20 ND (11) 0.51 () ND (3 0.04 (27)
NOTE: D == discarded cross-contaminated samplcs.

NI = no residues detected at 0.01 ppm level.
Figures in parentheses represent number of wpecimens pooled sample.
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TABLE 9. Mirce residues in miseelluncons invertehrates accordime to test e, Georgia 1971272

Ri s s, ors

Misi'x .
MONEH OF APP1IED, INRLALIRMLA
County APPLICATION, 1971 tf HA PR tat AEMENT 7 Dars | Mo VMos
CEUTHOPHIT USSP, (NYMPNAL CAMEL CRICA 18
Tift May 1.68 D 175 (1) I60 (1)
Tusner May- 210 D D 040 (1)
Turner June 420 D D 0.66 (1)
288 (1)
Worth October 112 ND tI7)
Worth October 4.20 ND ()
—_— e ——— e e e
PROSAPIA RICINCTA (ADULT TWO-LINED SPIITIT At us)

Tilt May 1.12 ND (22) ND (T
Turner May-june 420 3.3 (D)
Worth October 1.42 ND (8) ND (1)
Worth October 4.20 ND (25) 0s81(1)

ARMADILLIDIUM VULGARE {ADULT AND IMMATURE r;.u‘;v—c;\
Tl May 1.12 D 004 (16} 0.01 (10)
Tify May 1.68 D 0.03 (10) 0.02 ($)
Tutner May-June 2.10 D ND (1) ND (1)
Warth Octobes 1.12 ND (1)

e e e e
- ) EARTHWORMS
Tifx May 1.1 0.02 (10) 049 (20) 0.04 (25)
Tift May 1.68 ND (26) 0.03 (10)
Turner May- 240 D 0.10 (20)
Turner June 4.20 D 0.49 (10)
Worth Ocrober 1.12 ND (50) ND (1)
Worth October 420 ND (1) ND (1)
il
LATRODECIUS u;(‘-r::;—(m ACK WIDOW u-mﬁJ T

Worth October 112

NOTE: D :- discarded cross-contaminated samples.
ND = no residues detected at 0.01 pom level.

Figutes in parenthescs repsesent number of specimens in pooled sample.
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TABLE 10. Mirex residucs in terrestrial and semiterresirial vertebrares aecording 1o tese site, Georgin-——1971-72

. Risingit s, riem
Mumex R , - o
MoONTH OF APPLIED, L L POSTIRERTMEN] . —
Counay APricAanion, 197 G/ HA. PREMREATMENT 7 Dass 1 Mo I Mos ot M‘l‘., . ‘l Y!_'
CryPIOTIS PARVA {1 EAST SHREWS)
Tifn May 1.12 21.50 (1)
Tift May 1.68 D $.16 (1)
Worth October 1.12 ND (1)
Worth October 4.20 ND (2) 118 (1)
0.78 (1)
Cr;imoorumus szx?:;ums (;_u—:rn ucz_;u-;r-.:;;s) .
Turner May- 2.10 D D 0.93 (1)
Turner June 4.20 D 0.63 (1) 007 (1)
Worth Ociober 112 ND (1}
Worth October 4.20 ND (1) 0.40 (1)
SCINCELLA LATFAALE {HROWN SKINKS)
Tin May 1.12 D 0.34 (1)
Worth Ociober 1.2 ND (2) 0.22 (4) ND (1)
Worth October 420 ND (3) 0.66 (§)
L EuMEcrs A:-Armr' S (GREAVER S-1iNFD sum;) o e
Waorth {ctober 1.2 ND (1)
T - T T Cotuser coNs i o T
Worth October 112 1.16 (1)
m;;;-»lsil:ﬁmn FASCIATA (BANDED WATER SNAKE)
Turner May-June 4.20 D 004 (1)
Buro IE—I:ES—TRIS {SOUTHEAN TOADS)
Turner May-June 2.10 D D 0.94 (5)
Turner May-June 4.20 D 0.10 (1) 0.39 (1)
Worth Ociober .12 ND (3) 0.24 (5) 0.02 (2)
Worth October 4.20 ND (1)
GA;vlnru\nvnz CAROLINENSIS (NARROW-MOUTH 10ADS)
Tife May 1.12 D 0.47 (2)
Tift May 1.68 D 346 ()
Turner May- 230 D D 202(9) 0.41 (14)
Turner June 4.20 033 (1) 1.06 (2)
Warih October 1.12 ND (16) 017 (4)
Waorth October 4.20 0.12 (5) 004 (1)
o - - T i’;‘l‘—l;u('l;\ I;INAIA 7(_\.'4!“” ] llllu\l\_-l-K;kA) T - ) ’ i ’
Worth October 112 0.10 (1)
ACRIS GRYLIUS (CRICKET FROGS ) T o T T
Warth October 1.12 927 () 0.14 (3)
Worth October 20 3.01 (9)
Burn QUERCICH'S (0AK m;ns)
Worth October 112 ND (5)
Worth October .70 0.08 (2)
NOTE: D = discarded cross-conlaminated samples.
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ND = no residucs detected at 0.0 ppm level.
Figures in parentheses represent number of specimens in pooled sample.
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TABLE 11 Mirey residues in semuaguatic and aquatic certebratos aocondine rofod wie, Georgre 1972
Mot o LRSI I'l‘.\i B B
MONTH OF APMinL b, _ ln‘\llkl AINENT _
CouLNtY APPLICATION, 1971 7 A PRUIKEATMENT 7 Pavs I Moy I Mos 6 Mos I ye
RANA SPHENOCEPHALA (LFOPARD FROGS) ) ) o
Tift May I 68 0.08 (1)
Turner May- 210 D 1.08 (1)
Turner June 420 0.24 (1)
Wonh October 112 0.56 (D
Worth October 420 ND (D) 03 (D
T T T RaNA CatEaBETANA (RULLIROGS) ’ B i
Tiit May 1.12 0.05 (1)
Tt May 1.68 0.15 (4)
Turner May-Junc 210 n 043 (1)
Worth October 112 ND t4) 00K (12) 003 (6)
Worth October 4.20 0.25 (}) oM ()
T ‘ G avines (i T ) T
Tt May 112 n ND () 011 (18)
T May 1.68 D 0.06 (2%) ND (150)
Turner May- 210 D 0.02 (20)
0.08 (2%)
Turner June 4.20 D 008 €20y 0.24 (24)
Worth O<toher 112 NI (25) 0254)) 291 (125  ND (D)
Worth Octuber 4.20 0.15 (15) 28 (10) 175 (105)  ND (6)
001 (i
- LEPOMIY -?;;AA(I:;"H’Ill!ﬁ—(;(‘;:jz ;)““ o o
Tift May 112 D ND (69)
0.23 (10) \
Tift May 1.68 D ND (12)
Tumer May-June 2.10 D ND (3)
Worth October 112 ND (14) 0.05 (4)
Worth October 4.20 003 (N 0.02 (16) ND (1)
003 (2)
0.03 (5)
T T Fomoer e T ais wn Tomamnewsy
Tt Muy 112 b 0.05 (9)
Tt Mauy 1.68 0.04 (10)
Turner May- 2.10 . 0.21 (5)
0.17 (1)
Turner June 4.0 n 003} (2)
Worth October 4.20 003 (2
. L o Ln'm:t—u: (‘:’ANI s -(l.lll_.;:_ST’II-l;;l—)— - ’ o o
Tite May 112 0.05 (1)
Worth Oclober 4.20 005 ()
TLEronis MARGINATLS (BOIEAR SUNFISH) B T
Turner May-June 420 B 0.15 (6)
NOTEMIGONYS CRYSOLFCAS (GOTDEN SHINIRS) ) ]
Worih October 1.2 ND 1) 0.09 (11) 0.02 (21)
Worth October 4.20 ND (1) ND (8)
) Ml('l(wu;l: s.u,nmu);;
Worth October 420 ND (5)
NOTE: D = discarded cross-contaminated sampie.
ND = nn residues detecied at 0.01 ppm level.
Figures in parentheses represent number of specimens in pooled sample.
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