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Attached is ‘the Ecolog1ca1 Effects Branch Chapter for the Metalaxyl
Reregistration Eligibility Document.

The fungicide Metalaxyl is characterized as slightly toxic to
freshwater fish, invertebrates and aquatic plants, and non-toxic to
birds and honey bees.

EEB concludes that there are minimal risks to birds and aquatic
organisms from exposure to Metalaxyl. The registered uses of
Metalaxyl do not present a hazard to endangered terrestrial animals
or plants species.

For additional information, contact Joseph Sylvester, Ecological
Effects Branch at 305-7463. :

(). Recycled/Recyclable
. Printed with Soy/Canola Ink on paper that
contains at least 50% recycled fiber



- Ecological Effects Branéh
Reregistration Eligibility Document (RED) for
‘ Metalaxyl

This document presents the Ecological Effects Chapter for the
Metalaxyl RED. The systemic fungicide Metalaxyl is registered for
use on over 100 agricultural crops and seed treatments.- Metalaxyl
is also registered for ornamental and turf uses. Information
pertaining to this RED Chapter was obtained from the LUIS Report
dated July 11, 1991.

I. Ecological Hazard :
Data requirements and review summations

A. Avian
1l.Acute
GLN # Test Type MRID Date Class. | % AI Result “
71-1a | mallard 234439 | 1977 |core |96.9 - | LDy
acute LDg, , 1466
mg/Kg
71-2a quail, 77335 1977 core 96.9 LCsy >
dietary 10,000
LCsy ’ ppm
71-2b mallard, 163989 1977 core 96.9 LCsy >
dietary 10,000
LCcp ppn
71-2b | Japanese 234439 | 1976 suppl. | tech. | Lcy, >
quail, LCs,
10,000
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- 2. Chronic

The minimum data requirements requlred to establish toxicity -
of Metalaxyl to birds are, 1) an avian acute oral LD, for one
waterfowl species or upland game bird species, 2) a dietary
LC;, for one waterfowl species and 3) a dletary LC;, for one
upland game bird. The preferred test species are the mallard
duck (waterfowl) and bobwhite quail (upland game bird).

The acute oral LD;; of Metalaxyl to the mallard duck is 1,466
mg/Kg, while the subacute LC;, value to the mallard and
bobwhite quail are greater than 10,000 ppm. Based on these

~data, Metalaxyl has been characterlzed as being practically

non-toxic to avian species on a dietary basis and slightly
toxic on an acute basis. These data fulfill the minimum avian
toxicity data requirements for metalaxyl.

~

Avian reproduction studies on an upland gameblrd (bobwhlte-
guail preferred and waterfowl (mallard duck preferred) are
required when a chemical has a widespread use (metalaxyl is
registered on over 100 agricultural crops), is labelled for

‘multiple applications and is persistenh in the field. There

are no avian reproduction studies in the current metalaxyl
database. These studies are required so the chronlc risk of
metalaxyl to birds can be assessed.

B. Freshwater fish- Acute tests

Result1]

GIN # | Test Type | MRID Date Class. % AI

72-1a Bluegill, | 236854 | 1978 core 94.4 LCs,
acute LC., 150mg/L

72-la‘ Bluegill 71302 1979 core 95.1 LCs,
acute LC., | 139mg/L

72-1 Rainbow 71303 1979 core 95.1 LGy
trout LCg, 132mg/L

72-1 Rainbow 100447 | 1979 core 94.4 LCq
trout LC., 130mg/L

The minimum data required to establish toxicity of Metalaxyl
to fish is a 96-hour acute toxicity test with a coldwater and
a warmwater species. The preferred species -are the Rainbow
trout and Bluegill sunfish.

The 96-hour LCg, values for Bluegill sunfish and Rainbow trout
are 139 and 130 ppm respectively. Based .on these data,
Metalaxyl can be characterized as being practlcally non-toxic
to freshwater fish. These data fulfill the minimum data
requirements for establlshlng the tox1c1ty of technical
Metalaxyl to fish.



Acute tests- Formulation

GLN # | Test Type MRID | Date | Class. $ AI Result“
72-1b | Bluegill | 71301 | 1979 Suppl 27.9 EC,,
TEP_ECs, ‘ 27mg/L ||
72-1b | Rainbow 72396 | 1979 Suppl 27.9 EC;,
trout EC,, 18.4
’ mg/L

Formulated product testing was required on fish by the
"Guidance for the Reregistration of Pesticide Products
Containing Metalaxyl as the Active Ingredient (1988). The 96
hour ECyq values of Ridomil 2E-G (27.9% AI) to the Bluegill and
Rainbow trout are 27 and 18.4 ppm respectively. Based on these
data, the formulated product can be characterized as being
slightly toxic to freshwater fish. These data fulfill the
minimum data requirements for establishing the¢ toxicity of
formulated Metalaxyl to fish. -

Chronic Test-kEarly Life Stage

GIN # Test Type | MRID Date | cClass $ AI Result]
72-4 (a) | Fathead 71308 1980 core 90.1 NOEC
: minnow ' 9.1mg/L
The fish early 1life stage is required to support

reregistration of Metalaxyl as its presence in water is likely
to be continuous, recurrent or persistent, and multiple
applications of the chemical may occur. The minimum data
required to establish chronic toxicity of Metalaxyl to fish is
the early life stage toxicity test based on survival of fish
embryos and post-hatch larvae. The results of the toxicity
tests of Metalaxyl to Fathead minnow eggs and fry were
submitted and reviewed 3/16/80. The highest concentration
tested was 9.1 mg/L. Due to 90-100% survival the NOEC was
established at 9.1 mg/L. Based on these data, Metalaxyl can
be characterized as being slightly toxic to freshwater fish
eggs and larvae. These data fulfill the minimum data
requirements  for establishing the <chronic toxicity of
Metalaxyl to fish. ‘



C. Aquatic Invertebrates

GLN # Test Type | MRID | Date Class. | % AI Result
72-2 Daphnia 244183 | 1979 core 95.1 LCs,
LCep ; , 121mg/L
72-2 Daphnia 234439 | 1977 suppl. | 96.9 | LCq,
LCc, ‘ ’ 29mg/L
72-2 Daphnia 236854 | 1978 | core 94.4 LCs

The minimum data requirement to establish acute toxicity to
freshwater invertebrates is a 48-hour acute study. '
The 48-hour LC;, for Metalaxyl to Daphnia magna is 28ppm. Based
on these data, Metalaxyl can be characterized as being

'slightly toxic to freshwater aquatic invertebrates. These

data fulfill the minimum freshwater invertebrate toxicity data
requirement for metalaxyl.

Acute Test- Formulation

GLN # | Test Type | MRID Date class. | % AT [ Result
72-2b | paphnia | 244183 | 1979 core 27 FM | LCq,
LCsq 12mg/L

The minimum data requirement to establish acute toxicity of
the formulated product to freshwater invertebrates is a 48-
hour acute study. The 48-hour LC; for formulated Metalaxyl
(Ridomil 2-5G) is 12 ppm. Based on these data, formulated
Metalaxyl can be characterized as being slightly toxic to
freshwater aquatic invertebrates. The minimum data
requirements for establishing the toxicity of Metalaxyl to
freshwater invertebrates has been fulfilled.



' Chronic Test - Daphnia

GLN # Test Type MRID Date Class % AI Result

72-4b Daphnia 71307 1980 core 90.1 NOEC

: 1.27
LOEC
2.70
MATC
1.85

The Daphnia Life Cycle is required to support reregistration
of Metalaxyl as its presence in water is 1likely to be
continuous, recurrent or persistent, and multiple applications
of the chemical may occur. The minimum data required to
establish chronic toxicity of Metalaxyl to invertebrates is
the Daphnia life cycle test based on reproduction, growth and .
survival. Based on the data submitted, the NOEC was
established at 1.27 mg/L, LOEC 2.70 mg/L and the MATC was
calculated to be 1.85 mg/L. Based on these data, Metalaxyl can
be characterized as being slightly toxic to freshwater
invertebrates. These data fulfill the minimum data
- requirements for establishing the chronic toxicity of
‘Metalaxyl to invertebrates. :

D. Estuarine Species

GLN # Test Type MRID Date Class. $ AI Result
72-3b Mysid 412881 | 1991 core 96.1 LCs
25.7ppm
72-3f Mysid 423375 | 1992 core 25.0 LCsq
5.98ppm
72-3e | Oyster 423781 | 1992 core 25.0 ECqg
| ECqp -01 4.4ppm

The minimum data required in the Guidance Document (1988) to
establish toxicity of Metalaxyl to estuarine and marine
organisms is a 96-hour acute toxicity test with an estuarine
shrimp and a mollusc. The preferred species are the Mysid and
the Eastern oyster, with the technical (TGAI) and a typical
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end~use product.

Based on mean measured concentrations, the 96-hour LG5, of
Ridomil 2E (a formulation) for the Mysid, Mysidopsis bahia was.
5.98ppm, and the 96-hour LC;, of the TGAI was 25.7 ppmn.
Therefore, Ridomil 2E is c1a551f1ed as moderately toxic
whereas the TGAI is slightly toxic to Mysid shrimp. The 96-
hour EC;, of Ridomil 2E for the Eastern oyster, Crassostrea
virginica was 4.4ppm. Ridomil 2E is classified as moderately
toxic to the Eastern oyster. The data requirement for the TGAI
~with oysters is still outstanding.

E. Non Target Insect

GLN # Test Type MRID Date Class. $ Al Result
141-1 | Honey Bee | 402767 1987 core 27.0 LD,
LD, : : ' >100ug/
‘ bee

The minimum data requirement to establish toxicity to non-
target insects is an acute contact honey bee study. The acute
48-hour contact LDy, for honey bees is greater than 100 ug/bee.
Metalaxyl may be cla551f1ed as practically non-toxic to honey
bees. The minimum data requirements for establishing the
toxicity of Metalaxyl to non-target insects is fulfilled.

F. Aquatic Plants

GIN # | Test Type | MRID Date Class. $ AI Result
122-2 Duckweed 257626 | 1985 core 90 - ECs,
EC;, ' 92ppm
122-2 | Algae 257626 | 1985 core 90 ECs,
ECqy ) 140 ppm

The minimum data requirement to establish toxicity to non-
target aquatic plants evaluates the effect of maximum exposure
level on these plants. The preferred test species are
Duckweed, Lemna gibba and the alga, Selenastrum capricornutum.
Metalaxyl with an EC;y, of 92ppm (frond counts) is not expected
to exert a detrlmental effect on Duckweed at application rates
~up to 3.0lb AI/acre. Metalaxyl with an EC;; of 140ppm




IT.

(cells/ml) is not expected to exert a detrimental effect on.
the alga Selenastrum at application rates up to 3.0lb AI/acre.

The minimum data requirements for establishing the toxicity of

Metalaxyl to aquatic plants are fulfilled.

G. Mammals

The minimum data requirement to establish toxicity to mammals
is an oral acute toxicity study.

The lowest acute oral LDy, value for the rat is 1250 ppm.
Metalaxyl may be characterlzed as slightly toxic to mammals on
an acute oral ba51s. (OPPTS Pesticide Fact Sheet 540/FS-88-
116, 1988)

" Ecological Effects Risk Assessment

A. Use Profile

Metalaxyl is a fungicide registered for use on over 100
agricultural crops, (including more than 30 seed treatment
uses). Metalaxyl is also registered for ornamental and turf
uses.

Metalaxyl is applied to soil or foliage. Application rates
range from 0.135 to 8.0 1lb AI/acre for agricultural crops,
from 0.25 to 1.12 oz AI/100 1lb seed for agricultural seed
treatment, from 0.33 to 1.35 1lb AI/acre for ornamental turf
and from 0.90 to 7.20 1lb AI/acre for ornamental trees and
plants.

- Methods of appllcatlon include foliar, soil incorporation,

surface spraying, drenching, sprinkler irrigation, soil mixing
and trunk spraying. For seed treatment, Metalaxyl is applied
with conventional slurry or mist seed treating equipment.
Metalaxyl can be applied multiple times.

B. Environmental Fate Profile
Metalaxyl is resistant to hydrolysis, having a half-life of
greater than 4 weeks at pH 5, 7 and 9 at 20 C. This chemical

- is stable to photolysis on the surface of soil. In water, the

half-life was one week on exposure to sunlight. Under aerobic
conditions, Metalaxyl had a half-life of about 7 weeks. Under
anaerobic conditions, the half-life was about 9 weeks.
Metalaxyl readily leaches in sandy soils and those low in
organic matter. In soil field dissipation studies, Metalaxyl
had a half-life of two weeks. In fish accumulation studles,
Metalaxyl parent or residues did not accumulate beyond 10X in
whole fish and depuration (14 days) removed 80% of the
parent/residues, EFGWB Metalaxyl Science Chapter (1994).

C. Risk Assessment
Metalaxyl is registered for numerous use sites. Exposure to
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non-target organisms may result from direct applications,
spray drift and/or runoff from treated areas.
expected terrestrial residues based on a single application at
different application rates and on different categories of
plants is presented in the following table.

The maximum

Short

1000

Application Long Leaves | Forage | Pods Fruits
Rate Grass Grass and (ppm) with (ppm)
(lbs AI/A (ppm) (ppn) leafy seeds
crops (ppm)
(ppm)
0.14' 34 15 18 8 2 1
0.33° 79 36 42 19 4 2
0.90° 216 99 113 52 11 6
1.0° 240 110 125 58 12 7
1.35° 324 149 169 78 16 10
1.5° 360 165 188 87 18 11
2.0 480 220 250 116 24 14
'3.0° 720 330 375 174 36 21
4.0° ] 960 . | 440 500 232 48 28
6.0" 1440 660 750 348 72 42 |
7.2" 1728 792 900 418 86 50 |
g.0" 1920 880 464 96 56 B

1 broccoli, cabbage, cauliflower, cotton, cucumbers, melons, squash,
onions, alfalfa, buckwheat, dill, cucumber
2 beans, lentils, potatoes, avocados, raspberries, cotton, onions,
cucurbits, barley, cole crops N '
3 hops, peas, soybeans, melons, ornamental turf, cotton, forage and
hay, brassica, spinach, rice, blueberries, tobacco
4 lettuce, peanuts, squash, ornamental plants, hops, strawberries

5 soybeans, tomatoes, ornamental plants, cotton, vegetable bedding
plants, onions, legume vegetables, lawn and turf
6 apples, curcubits, grapes, avocado, asparagus

7 spinach, pineapple, citrus, tomatoes, lettuce, legume vegetables,
peanuts

8 tobacco, citrus,

grapes, herbaceous plants

9 apples, citrus, nut trees, avocado
10 stone fruit, conifer trees, shrubs and vines
11 pome fruit, citrus trees

12 apples, citrus, stone fruit



a. Avian - Acute Risk
To calculate maximum mg ai/ft2 for the granular formulation:
6.0 1b ai/A x 454,590 mg/lb x 1 A/43,560 ft’ = 62.62 mg/ft’

The LDy, for the mallard duck is 1466 mg/kg. According to
Dunning (1984), the average weight of a mallard duck is 1.082
kg. To calculate the LDy; per square foot:

62.62kg ma/ft? = 0.039 LD/ ft’
1466mg/kg (1.082) |

To calculate LD;, per day:
highest expected residue) x ercentage eaten per da
LDy,

Using the highest expected residue for the highest application
rate and the LDy, for the mallard duck, the following LDy, per
day is calculated as: ‘

1920ppm x 3.6% = 0.047 LDs, per day
1466 mg/kg

The risks to birds from exposure to granular Metalaxyl was
analyzed by the above method, LDy, per square foot, to
characterize acute risk. When the LDy, per square foot value
equals or exceeds 0.5, then the pesticide is said to pose a
high acute risk to birds. As the calculate value is only
0.047, the risk from granular metalaxyl to exposed birds is
minimal. '

Subacute dietary risks to birds from nongranular metalaxyl
were analyzed by comparing EEC's to the LC;, values. When the
risk quotient (EEC/LCsy, is at least equal to 0.2, the chemical
is a candidate for Restricted Use classification. When the
quotient is at least 0.5, the chemical is said to be a high
acute risk to birds. The EEC value for short grass based on

" the maximum application rate is 1920 ppm. The LC; from the

avian dietary studies were shown to be in excess of 10,000
ppm. If the LC;, were estimated as 5 times the no mortality
level, then the estimated LC;, would be 50,000 ppm. The
quotient of the EEC/LCs, (1920 ppm/50,000 ppm) is significantly
less 0.2 and 0.5. Therefore, it can be concluded that
there are minimal risks to birds from dietary exposure to
Metalaxyl.

b. Avian - Chronic Risk

Chronic risk cannot be determined as there are no avian
reproduction studies for metalaxyl. Due to its widespread use

9

/o



(registered on over 100 agrlcultural crops), multiple

applications and persistence in the field these studles are
needed.

2. Aquatic Risk

Estimated aquatic environmental concentrations were calculated

using the methods of Kenaga and Hoerger

presented in the following table.

(1972) and are

Application | EEC Ground" EEC Aerial'® EEC Direct” |
Rate (lbs Application Application Application
ai/a) (ppb) (ppb) __ (ppb)

0.14 0.85 0.94 8.54 =={
0.33 2.01 2.23 20.13

0.90 5.49 6.04 54.90 ﬂ
1.0 6.10 6.71 61.00 ° |

1.4 8.24 9.06 82.35 e
1.5 9.15 10.07 91.50

2.0 12.2 13.2 122.0

3.0 18.3 20.1 183.0

4.0 24.4 26.8 2440 |

6.0 36.6 40.3 366.0 “
7.2 43.9 48.3 439.2 |
8.0 48.8 53.7 488.0 n

13 The total aquatic EEC from a 10-acre field treated by un-incorporated
ground application and draining into a 6-foot deep one acre pond.

14 The total loading from both runoff (1%) and drift (5%) of a 10-acre
field treated by aerial application and draining into a 6 foot deep one
acre pond. Aerial application includes mist blowers.

15 A single inadvertent direct application to a 6 foot deep one acre pond.

‘a. Aquatic - Acute Risk

The Risk Quotients (RQ) are calculated by comparing the EEC
values for ground and aerial applications to the lowest LG
values for freshwater and estuarine fish and invertebrates for
technical and formulated metalaxyl. When the RQ's equal or
exceed the levels of concern (LOC) the associated risk can be
presumed:

10
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10C Risk Presumption

5 high acute risk
.1 Restricted Use
05 risk to endangered species

The following RQ's were calculated for ground and aerial
applications for freshwater and @estuarine fish and

invertebrates.

Organism Ground appl. . ’ Aerial appl. /H
Freshwater fish " '

technical 0.0004 0.0004
formulate 0.003 oy 0.003
Daphnia '
technical 0.002 0.002
formulate 0.004 ; 0.005
Mysid 4 ,
technical ; 0.002 . : 0.002
formulate 0.008 0.009
Oyster

formulate 0.011 . 0.012

As the RQ's are below the levels of concern, there are minimal
risks to non-endangered and endangered freshwater and
.estuarine species.

b. Aquatic - Chronic Risk

When the risk quotient of the EEC/NOEC is less than 1.0, it
is presumed that the chemical will not pose a high chronic
risk. Metalaxyl can be applied on many of the registered
crops up to four times per season. As it is persistent, the
maximum residues from ground and aerial appllcatlon are 0.193
ppm ground appllcatlon and 0.213 ppm aerial application. As
these residue levels are below the NOEC of 9.1 mg/L from the
fathead minnow chronic study, chronic risks to freshwater fish
are minimal.

3. Plants

11
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4. Endangered Species

The risk to aquatic plants is determined by comparing the
EEC's from ground and aerial applications to the EC;, values
for duckweed and algae. As the highest EEC's, 48.8 ppb and
53.7 ppb, respectlvely, are less than the EC;, values of 92 and
140 ppm, metalaxyl is not expected to adversely affect aquatic
plants.

3

The registered uses of Metalaxyl do not present a hazard to
endangered terrestrial and aquatic animals or plant species.

Precautionary Label Statement
Manufacturing Use

"Do not discharge effluent containing this product into lakes,
streams, ponds, estnaries, oceans or other waters unless in
accordance with the requirements of a National Pollutant
Discharge Elimination System (NPDES) permit and the permitting
authority has been notified in writing prior to discharge. Do
not discharge effluent containing this product to sewer
systems without previously notifying the 1local sewage
treatment plant authority. For guidance contact your state
Water Board or Regional Office of the EPA."

End-Use Product

- "For terrestrial uses. Do not apply to water or to areas where

surface water is present, or to intertidal areas below- the
mean high water mark. Do not apply when weather conditions
favor drift from treated areas. Do not contaminate water when
disposing of equipment wash water or rinsate."

Endangered Species Protection Statement

Due to the low toxicity of this chemical, endangered spec1es
precautionary labeling will not be requlred.

IV Adequacy of Data

12



ajqeepeibdn aq Aew Apmis sajesipu) uwnjod uoeynD om:na..mo__n_m ul

K
ON . £0i8821Y S av ‘ VoL , dwyys xo} pe'nis3 oy (0)g-2L
ySeA ON av ivoL ASTIOW ¥oL pey/ms3 oy (a)e-22
ON ON . av VoL ysi4 xo pew/nis3 ainoy (e)e-zL
ON . €8iphe , . SoA av _ (930 Kooy, syeiqaienu) openby einoy (Q)z-22
oN | eobbEzoMwbZ 'voEsEZ A av oL Awopeo) syugeyeA oenby a0y (922,
ON , . 96822 SaA av (3D 1no1). moquiey Ayomxo] ysi4aimy (p)i-2L
OoN L¥¥001 ‘80812 SaA av . ivoL naiy moquey Aopeo) ysij sy (9)1-22
oN , 10ekL . saA av , (a3 mbanig Ayoixo| ysi4 sy (q)1-22
oN | . 20612 '$S89€2 SaA -av ivol mBomg Aypopro) ysid ooy (v)1-2L
ON . ON av dalL Apmig pieid [emsana) femoy (q)e-1L
ON _ ON \ av dil Apmis pptd (ewiseua) pareInwIS (8)g-1L
¢SPA | | ‘ ON av ) ivol onQ uoponpoiday usiny (Q)-1L
¢SOA ON av : IvoL Irend uoponpoiday ueiAy (e)y-1L
ON | 2 ON - av VoL Ayoxo), fewwen pim €-12
oN 69659 saA | av wor NG 9ia vy sy (@212
ON SEeLs S3A av S | 513 D WiQ Weny sy (B)2-1L
OoN 4 _ v ON av CETY ¥onapeno 'lRIo uey ainoy (Q)1-12
oN - . 6evee SaA av : Ivol WNOARND ‘RIO UBAY Iy (8)1-1L
. . | plog uj saipmig ojseg 9
. : - (oN ‘seA)
H(@)(2)(o)evudi4 sepun uoneyD Quawdnnbay syi | wened ,uopsoduiod siuawanbay wieq
perywiqns og B1eQ sydesboyaig Mspesop weq esn :
- [euoONPPY ISNIN 8ABH Vd3 seoQ
HONvHE $103443 éo_uo;oom_‘ LOGE L} :ON [EOIBYD
JAXVIVIIN HO4 SINIWAHIND3Y Viva 1800 :ON 958D

¥661 ‘) udy B1eQ




sjqespribdn aq Aew Apms »u.igv:_ uwnoa uoyeyo ojydeibolaig ul 5

“

OoN | ‘ ON av ETR siojeuljiod 40} 1S3 PRI4 G-Il

oN . ON : av daL obwyjo4 uo anpjsay aag ASuoH z-iri

ON  Lozzow SO av VoL weIU0Y 8oy 8eg ABUOH |-ipl

ON ; ON av daL Apmig ppi4 onenby 2-v21L

oN , _ \ oN av daL Apnig pjeyd fepisasa) 1v2t

ON | | 929/52 , sA - av VoL YmoID Jueid openby 2621

OoN , _ | ON av ivoL 10617 anpeabap (q)1-€21

ON " oN : av daL ‘Biow3 Buypaas/uuey paag (e)1-c2t

ON oN av 43l ymoID Jueld openby 2221

ON oN - av woL 10617 oAe1960A (Q)1-221

ON - ON ‘ av daL Biow3 Buypasg/uLRp paes (8)1-22!

ON | “ON av daL . Apmis pie3 onenby femoy (Q)4-2L

ON : o | ~ oN ‘ , av daL . Apmis pieyd onenby paeinwig: (e)2-22

ON ON av VoL uopeinwnooy ‘610 onenby g-22

ON ’ | ON av . IvoL usi4 apAD-eNT 2L

ON ‘ 081 S9A av ivol ajrIgapRAU| oljenby 8j9AD~0A (A)-22

ON B0ELL- oA av IvoL ysi4 ebeig-oy Apea (Bly-zL

ON o-cleeey S9A av o (FETH dwuyg xo1 He/ms3 oy ()g-2L

ON o , 101882 E soA . av \ (g3 ASNjOW X0 L He/ms3 3oy (a)e-2L

ON . _ | ‘ON _ av . (d3D) ysi4 X0, Hepyms3 N0y (p)e-2.

(oN 'sap) ‘
4(8)(2)(o)ewH4Id s8pun uoneu suswannbay siyg Lwened ,uoisodwoo sjuawainbay eleg
paliugng ag eleq ojydeiboyqig . Ksneg of eleg asn .
[BUORHIPPY ISNN 8AeH Yd3 $80g :

HONVHE S103443 01901003 LOGE } 4 1ON [EAIWBYD

TAXVIVLIW HOJ SINIWIHINDIY viva 1800 :ON aseD
. : v661 ‘gl |udy 2leQ




8861 J0 Juawnoo( 8oUBPING B} U pajsanbai sem [y L visko 3yl ¥
ualsissad s pue suopeoydde ajdiynw sey ‘asn peasdsapim sey [BIILSYD B USYM pasnbas ale salpnis uBIAY °§

oooo aS 10} dnoig asM=Z-|eNuapisay JOOPU}=( [EOIPAN J00PU|=N ‘POOJ-UON JOOPU|=IN
'poo Joopuj=T ‘fenuapisay JoopinO=Y ‘A1sa104=p do1) po04-UON 3sNoYuaaln=| :dot) poo4asnoyusain=H ‘eliuapisay Poo4-UoN dilenby=o ‘jeuisnpuj
Poo-uoN ofienby=4 Ll00pINO Poo4-uoN anenby=3 ‘doin pood onenby=q ‘doin Peo4-uoN feuisaua] =0 'do1 peadeuisaua)=g !doi] poojeusalr)=y  SWeNed asN'g

1onposd asn-pua [eoidA{ =g ‘paeqejoipel ‘Juaipabul aAloe aind=vHIVd “wusipaibul aanoe ay) Jo apesb feojuyds ) =lyo) EoEmanoo.—.

A



Dunning, J.B. 1984 . Body weights of 686 species of North
American birds. Western Bird Banding Assoc. monograph no.
1. ,

Hoerger, F. and E.E. Kenaga. 1972. Pesticide residues on
plants: correlation of representative data as a basis for
estimation of their magnitude in the environment. In
Environmental Quality and Safety. Vol. I pp.9-28, Academic
Press Inc. New York. .

Joseph Sylvéster; Biologist
Ecological Effects Branch
Environmental Fate and Effects Divisién

\

o i ———

Ann Stavola, Section Head V (::E‘LMD'

Ecological Effects Branch
Environmental Effects Branch
Environmental Fate and Effects Division

Anthony F. Maciorowski, Chief
Ecological Effects Branch
Environmental Fate and Effects Divisifon

13

/)



