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SUMMARY

The Dike 14 Confined Dredged Material Disposal Facility (CDF) at Cleveland, OH,
was the site of an avian botulism cutbreak in 1986. At that time the use of noisemaking
devices was not successful in preventing the use of the CDF by shorebirds. wading birds,
and waterfowl susceptible to botulism.

The Buffalo District of the US Army Corps of Engineers identified the problem as one
requiring a generic solution that could be applied at other operational CDFs. The follow-
ing report describes a pilot project in which plant propagules were planted at the CDF
prior to the disposal operations so that a vegetative cover would rapidly appear as the
CDF dewatered after disposal operations. The presence of the vegetation on the dewater-
ing dredged material was expected to make the CDF unattractive to shorebirds, wading
birds, and waterfowl.

The pilot project was a qualified success in the prevention of a 1987 outbreak of avian
botulism. The duration of the disposal operation and the depth of the dredged material
placed in the CDF limited the anticipated vegetation establishment. The final elevation of
the dredged material relative to the level of Lake Erie allowed the site to dewater and the
vegetation that emerged attracted a terrestrial avifauna. The observed botulism abatement
was the result of both additional filling and vegetation establishment.

The procedures used to establish vegetation were feasible, compatible with dredging
and disposal schedules, and cost-effective. A unique combination of equipment was re-
quired, but all of the components were readily available.
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CENCB. The CENCB Project Manager was Mr. Donald E. Borkowski.

Funding for the study was provided by CENCB. Technical reviewers were Drs.
Douglas Gunnison and C. R. Lee, ERSD, and Dr. Gerould Wilhelm, The Morton Ar-
boretum, Chicago, IL.

COL Dwayne G. Lee, CE, was the Commander and Director of WES at the timc »f the
study. COL Larry B Fulton, EN, is the present Commander and Director. Dr. Robert W.
Whalin is Technical Director.
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Cleveland, Ohio,” Miscellaneous Paper EL-90-23, US Army Engineer Waterways
Experiment Station, Vicksburg, MS.
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI (metric) units as
follows:

Multiply By To Obtain
acres 4,046.873 square metres
cubic yards 0.7645549 cubic metres
Fahrenheit degrees 5/9 Celsius degrees*
feet 0.3048 metres
horsepower (550 foot-pounds 745.6999 watts

(force) per second)
inches 2.54 centimetres
square inches 6.4516 square centimetres

*  To obtain Celsius (C) temperature readings from Fahrenheit (F) readings, use the following
formula: C = (§/9) (F - 32).
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ASSESSMENT OF AVIAN BOTULISM CONTROL PILOT PROJECT
AT THE DIKE 14 CONFINED DREDGED MATERIAL DISPOSAL
FACILITY, CLEVELAND, OHIO

PART I: INTRODUCTION

Background
Avian botulism

1. Botulism is a bacterial disease often associated with anaerobic conditions on mud
flats. Six strains of the bacterium Clostridium botulinum that may cause illness have been
identified by Duffus (1980).*

2. Avian botulism is a common disease of waterfowl. The disease, also called limber-
neck or Western duck sickness, usually occurs in shorebirds or wading birds congregating
on emerging mud flats during the late summer. The causative organisms are bacteria of
the genus Clostridium that multiply and produce a toxin in the bodies of dead invertebrate
animals under anoxic conditions. Clostridium botulinum type C is the specific strain
responsible for limberneck in shallow-water-dwelling, insect-feeding, and omnivorous
birds. The bacteria are naturally present in sediments and soils, as spores. Under
anaerobic conditions, mesophilic temperatures, and pH levels ranging from 5.7 to 8.0, the
spores "germinate" and the bacteria multiply rapidly. It would appear that the appropriate
conditions for the multiplication of the bacteria are otten present in the hot late summer
and early fall months (July-October). During this period, decaying vegetation or ver-
tebrate and/or invertebrate animal carcasses may occur along shorelines and in shallow
water providing a source of protein for the bacterial growth. As a carcass decays, the
decomposition process uses up available oxygen in the carcass, producing anaerobic
conditions. Baclerial spores, possibiy ingesied when tiie animal was alive, "germinate”
after the animal’s death. As the bacteria multiply, they release toxin. As the outbreak
progresses, the presence of the carcasses of dead birds may provide additional sources of
infection for unaffected birds. Birds may feed directly on invertebrate carcasses that
contain the toxin. Alternatively, the birds may feed on live maggots cf flesh flies or
blowflies that lay eggs on dead vertebrates. Thesc insccts appaicatly accumulate C.
borulinum toxin in their bodies as they feed on the carcasses. Some infected birds may
carry the disease to neighboring wetlands and mud flats. Once a bird is infected, the
botulism toxin attacks the parasympathetic nervous system and usually causes death.

3. Botulism bacteria are naturally present in waterways and widely distributed in or-
ganic soils. Avian botulism occurs in mud flats and in naturally occurring or manmade
wetlands. While little is known about the occurrence or extent of botulism infections in
naturally occurring wetlands, the incidence of the disease and the presence of dead and
dying birds within confined dredged material disposal facilities (CDFs) are often singled
out for attention by resource agencies and the general public. As a resuit, Corps of

*  Duffus, J. H. 1980. Environmental Toxicology, John Wilcy and Sons, New York.




Engineers Districts are often requested to take action after the disease is established. Fre-
quently attempts to reduce the populations of susceptible species with noisemakers or
trained raptors are both ineffective and expensive.

CDF management

4. All CDFs progress through the same general stages. At first the dike is placed
around an aquatic area. With filling, the enclosed aquatic area is replaced by a wetland
and/or mud flat and, finally, an upland as the CDF is filled to capacity. At this point, con-
trol of the CDF is returaed to the sponsor. Each of these stages requires management pro-
cedures appropriate to the habitat and the attracted wildlife. These management
procedures are necessary to prevent the movement of contaminants, establishment of un-
decsirable animal species, and wildlife diseases. CDF management must anticipate the pos-
sibility that avian botulism may occur at some time during CDF development. Should
this event occur, the site must be managed to reduce or eliminate contact by populations
of susceptible species.

5. In the US Great Lakes, CDFs contain dredged material contaminated with toxic me-
tals, polychlorinated biphenyls, polyaromatic hydrocarbens, and other substances of in-
dustrial origin. Generally CDFs are located in waterways that are contaminated to some
extent. There are no data that connect contaminants to avian botulism. The impacts of
contaminant mobility and the potential incidence of botulism are apparently independent
factors that must be considered in management of CDFs for wildlife usage.

6. The following report is a summary of a 1987 botulism control pilot project con-
ducted at the Dike 14 CDF at Cleveland, OH, for the US Army Corps of Engineers Buf-
falo District (CENCB). The CDF wus the site of an avian botulism outbreak in 1986
(Appendixes A-D). During the pilot project, a vegetative cover was used to eliminate
open mud flat areas that attract wading birds. The recommended management procedures
contained in this report are intended to be compatible with CENCB maintenance and
operations procedures and are generically applicable to other Districts and locations. A
botulism control management plan developed for the Saginaw Bay CDF in Saginaw, MI,
is included as Appendix E.

Dike 14 CDF

7. The Dike 14 CDF is an endiked disposal facility of approximately 80 acres* project-
ing into Lake Etie in the Clevelund Harbor (Figure 1). The CDF is divided into east and
west portions by the culvert that transfers Doan Brook through the CDF to the lake (Fig-
ure 2 and Photo 1). The CDF contains dredged material from the Cuyahoga River and the
Cleveland outer harbor. Yearly maintenance dredging operations typically result in the
placement of approximately 320,000 yd” of dredged material into the site. One third of
the material is dredged from the outer harbor and two thirds of the material is dredged
from the heavily contaminated Cuyahoga River. The site is currently filled to between 50
and 60 percent of capacity. Doan Brook culvert physically divides the site into two cells
and rests on stone rubble requiring the hydrostatic pressure to be balanced on both sides.

* A table of factors for converting non-SI units of mecasurement to SI (metric) units is presented

on page iv.




Figure 1. Location of the Dike 14
CDF in the Cleveland, OH,
metropolitan area.
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Therefore, the differential in the levels of dredged material slurry on either side could not
exceed 1 ft until the site had been filled to a depth sufficient to bury the culvert.

8. During 1986, the filling of the site reached the point that there were extensive areas
of shallow water in the CDF. As the dredged material dewatered, areas of anaerobic mud
flat were exposed, the mud flats attracted large numbers of birds, and an avian botulism




incident occurred. Lists of the species killed in the September 1986 outbreak are included
in Table 1 and Appendix A.

Methods of control

9. Hunter et al.* extensively studied botulism in California and summarized techniques
that have been used to reduce the severity of outbreaks. These methods are based on im-
provement of ponds and generally involve the maintenance of controlled water levels to
minimize the presence of mud flats. Other approaches have included use of carbide can-
nons or other noisemakers, falconry, and effigies of predators to keep birds away, and
removal of dead and/or infected birds to reduce sources of infection. All methods men-
tioned, while effective to varying extents, are neither compatible with the logistics of a
typical maintenance dredging schedule nor easily converted to a standard operating proce-
dure.

Objectives

10. The objectives of the pilot project were:

a. To demonstrate the use of vegetation to discourage waterfowl and shorebirds from
landing on the site, reducing the incidence of avian botulism at CDFs.

b. To demonstrate the feasibility of the above approach as a standard operating proce-
dure.

¢. To evaluate the results of the approach when applied to a regularly scheduled
dredging and disposal operation.

Approach

11. The techniques that have heen suggested and/or applied to reduce the incidence of
avian botulism have not been compatible with the operational requirements of a Corps of
Engineers District. A District’s dredging operations involve one or more contractors, and
often several waterways must be dredged. There are also seasonal, construction, and/or
environmental restrictions (or constraints) that must be met. Therefore, it is not possible
to schedule the placement of dredged material into each CDF at the optimum period for
the safety of all waterfowl and shorebird species that are attracted to the site.

12. CDF management usually does not consider the selection or control of colonizing
species. As a result, birds are frequently attracted to new habitats provided by CDFs.
Birds attracted to early successional habitats may develop dense populations on mud flats.
Certain threatened and endangered species attracted to mud flats may also colonize con-
taminated sites in contaminated waterways. These are also locations where conditions
favorable to the spread of naturally occurring diseases may temporarily occur.

13. The management of a CDF must be a continuing process that is based on the an-
ticipation of the sequence of events that occur in the transition of the CDF from an

*  Hunter, B. F., Clark, W. E., Perkins, P. J., and Coleman, P. R. 1970. "Applicd Botulism
Research Including Management and Recommendations - A Progress Report,” Wildlife
Management Branch, California Department of Fish and Game, The Resources Agency,
Sacramento, CA.




aquatic to a terrestrial ecosystem. The reduction of the incidence of avian botulism is one
goal of management; however, the processes managed cannot be separated from the other
processes that occur at the CDF. It is critical that any habitat, either naturally occurring
or specifically created, must be evaluated by answering the following questions:

a. Which species will be excluded?
b. Which species will be attracted?

c. Will there be significant seasonal differences in species? (i.e., will the mud flat
used for nesting by an endangered species in the spring be the site of botulism in
late summer?)

d. Are the habitats selected for pathogen abatement consistent with the management
of the CDF to reduce contaminant mobility?

e. Will a species be attracted that may be adversely affected by the area surrounding
the CDF? (i.e., will species attracted to the CDF dike for nesting be adversely im-
pacted by feeding in a nearby industrial area?)

14. Plant species were established in the areas of the Dike 14 CDF where it was an-
ticipated that shallow water would exist after the 1987 dredging operations. The natural-
ly occurring dewatering during late summer and early fall could contribute to a potential
botulism problem. The plants introduced prior to the disposal operations were expected
to colonize or emerge through the mud flats as the dredged material dewatered. The
vegetated mud flats were expected to be unattractive to the wading birds susceptible to
botulism, and to attract a diverse upland avifauna that would neither be susceptible to
botulism nor adversely impacted by contaminants due to habitat and feeding preferences.
All efforts to modify the postdisposal habitat with vegetation were applied without requir-
ing either costly or time-consuming modifications in the CENCB operations schedule.




PART II: METHODOLOGY

Plant Species

15. A mix of plant species was selected to provide initial and long-term cover on the
east side of the culvert (Figure 2). Annual grasses and wetland species were used to cre-
ate the early successional conditions needed to enable the development of perennial
species. These species were planted as seeds, roots, or stem cuttings (Table 2). Common
reed (Phragmites australis) and sandbar willow (Salix interior) were planted as rhizomes
and twig cuttings, respectively. All species chosen have either been found within the
CDF (Table 3), or are commonly found in disturbed wetlands, and can produce dense
vegetative cover.

16. The reed rhizomes were harvested at the Consumers Power Plant, Karns coal-fired
electrical generating plant in Bay City, MI. Rhizomes were collected from a graveled
road shoulder with a 3-point-hitch spring harrow attached to a 70-hp four-wheel-drive
tractor. The tines of the spring harrow cut and lifted the dense rhizome mass from the
gravel base. The rhizomes were then cut into 4- to 6-in. lengths, iced, packed in peat
moss and stored in Styrofoam chests. The rhizomes were stored at Applied Ecological
Services facilities (Juda, WI) at 444+2° F for the 2-week period between collection and
planting at Dike 14,

17. Willow cuttings were collected near Brodhead, WI, 2 days before planting at Dike
14. The willow was collected as whips 6 ft in length. After collection, half of the willow
whips were cut to 1-ft lengths. All cuttings were packed on ice in Styrofoam chests until
planting.

Equipment

18. Specialized equipment was assembled for planting seeds, cuttings, and rhizomes at
Dike 14. A four-wheel-drive Honda all-terrain vehicle (ATV) fitted with rubber half-
tracks (Tracker Industries) was used in planting areas containing standing water and/or
unconsolidated dredged material (Photos 2 and 3). Loading rates of the ATV, plant
material, and driver were 0.3 to 0.7/sq in. Seeding was accomplished with a 3-bushel
cyclone seeder driven by a 5-hp Briggs and Stratton engine carried on the ATV.
Rhizomes and 1- and 6-ft willow cuttings were planted by hand from the ATV.

19. A four-wheel-drive Pasquali tractor, with dual wheels, was used in the more con-
solidated areas to plant reed rhizomes and willow cuttings (Photos 4 and 5). A 3-point-
hitch strawberry planter was modified and attached to the tractor as a single row planter.
The planter’s colter disc opened substrates for insertion of rhizomes and cuttings and
packing wheels pressed the substrate around the plant materials. Rhizomes or cuttings
could be planted at the rate of up to 3,000/hr.

20. A draw-bar-mounted spring harrow was used to rip the surface 3 to 4 in. of the con-
solidated substrate at the 1986 botulism problem area, and in the relatively dry south end
of the CDF (Photo 6). This tool produced a corrugated seed bed and incorporated the
seed into the upper inch of the substrate. A 7.5-ft tined drag was pulled by the ATV in
areas too wet to harrow in order to provide microtopographic relief for seed incorpora-
tion.

6




Planting Schedule and Rates

21. Planting was initiated 18 May and completed 21 May 1987. Seeding rates (lb/acre)
and the approximate numbers of cuttings and rhizomes are shown in Table 2. The seed
mix was homogenized by hand in the hopper of the seeder and then spread at a uniform
rate. A 30- to 40-ft seed spread width was typical and provided relatively uniform
coverage.




PART III: RESULTS AND DISCUSSION

Planting Strategy Feasibility

22. Three days were required for a crew of five persons to collect and prepare the
propagules, and 4 days, 17-21 May 1987, were required for planting by two persons. Five
hours were required to till the consolidated portions of the CDF (approximately 20 acres).
Seeding required roughly 10-15 min per acre including loading, seed mixing, and spread-
ing. Rhizomes and cuttings were planted at rates of 800 to 3,000 plants per hour depend-
ing on the substrate conditions.

23. The dredged material along the northern edge of the dike was neither drivable nor
walkable and was covered by 1 to 3 ft of water. The unconsolidated material in this area
clogged the ATV track grousers and the vehicle buried itself. Use of a winch and cable to
pull the ATV was sufficient to permit planting activities in unconsolidated areas. Prevail-
ing winds and waves were also used to distribute propagules in ponded areas.

Dredging Operations

24. Dredged material disposal operations began 29 May 1987, 8 days after the comple-
tion of planting, and continued throu%h 31 July. The dredging contractor, Great Lakes
Dredge and Dock, placed 320,000 yd~ of dredged material in the CDF; 220,000 yd were
dredged from the Cuyahoga River and the remaining 100,000 yd were from the
Cleveland outer harbor. The unplanted portion of the site (approximately 35 acres west of
the Doan Brook culvert) was filled first (Figure 2). Dredged material was then alternately
pumped to the east and west halves to maintain equal hydrostatic pressure on the culvert
(z1 ft). Within a month, the dredged material completely overflowed the culvert. By the
time the disposal operations were completed, most of the planted area east of the culvert
was covered by up to 6 ft of dredged material, or was flooded.

25. By 2 September the CDF had dewatered and the dredged material consolidated.
The Doan Brook culvert was covered, there were no shallow areas of standing water to at-
tract wading birds, and there were no indications of avian botulism. Some planted vegeta-
tion had emerged through the dredged material.

26. The pilot project was evaluated at the end of the growing season (26 October
1987). During the disposal operations the CDF was filled level with the culvert. The
north end of the east half (planted) and the west half (unplanted) of the CDF each
received up to 6 ft of dredged material. In the east half of the CDF, depths of dredged
material decreased with increased distance from the dredge pipe. The gravel access road
in the east half of the CDF supported lush vegetation that apparently acted to filter
suspended material so that the south 30 acres of the east half experienced only intermit-
tent flooding.

Vegetation

27. Vegetation was not established during the 1987 growing season in areas where
deep burial occurred (Photo 7). Only vegetation capable of growing through shallow
burial was evident in October (Figure 3 and Photo 8). Smartweed species were able to
sprout adventitious roots along the stems and incrementally grew through over 3 ft of




Figure 3. Vegetation at the
Dike 14 CDF
26 October 1987
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dredged material. In areas of shallow dredged material deposits, smartweed and barnyard
grass were present in dense stands. Interspersed in these stands were reeds and willow
from the spring planting.

28. Seeds of smartweed and barnyard grass littered the substrate throughout the CDF.
The seeds in and on the substrate produced by the vegetation planted in 1987 germinated
in spring 1988, and by 26 June 1988, 75 percent of the site was vegetated (Photo 9). The
reed and willow propagules expected to emerge in 1988 were not evident, and the vegeta-
tion was composed mainly of grasses and cattails with isolated stands of reed and willow.
Observations made 31 August, after disposal operations were completed, indicated that
smartweed was the most prevalent species. Areas of Phragmites and willow had ex-
panded, and approximately 75-80 percent of the CDF was vegetated (Photo 10). On 31
August there was no standing water on the site and the only shorebirds or waterfowl
present were gulls resting in the dry but unvegetated area left by the most recent (1988)
disposal operations.

29. Itis interesting to note that, while areas of comparably sized willows and cotton-
woods were partially buried by the dredged material, only the willows survived.

Avifauna

30. The combination of increased dredged material elevation relative to the lake level
and the dense growths of planted and volunteer grasses and forbs substantially changed
the bird habitat. Foraging shorebirds and waterfowl were no longer the most numerous
birds at the CDF. Bird watchers at the CDF noticed a shift in the avifauna to species of
sparrows, finches, other songbirds, and doves. These bird groups generally feed on seeds
or terrestrial insects and therefore do not usually contract avian botulism. Detailed lists




of species have been compiled by the local Cleveland bird watchers. The observations of
one volunteer bird bander confirm the magnitude of the change. Jerry Talkington, a
volunteer bird bander for the US Fish and Wildlife Service, banded a great many
shorebirds and only about 100 sparrows at Dike 14 in 1986. In fall 1987, in 1 day, almost
400 sparrows were banded and by 26 October 1987, Mr. Talkington had banded 17 dif-
ferent sparrow species (Photo 11). William A. and Nancy R. Klamm of Lakewood, OH,
have maintained detailed records of the birds observed at Dike 14. Their records for
1986, 1987, and 1988 through September are included as Appendix D. These records
document the changes in avifauna visitations that have occurred with the filling of Dike
14 and the related vegetational changes. The Klamm'’s records confirm the changes in
avifauna from various lakeshore-related species to upland birds that have accompanied
the filling of the CDF. In particular, long-term records such as these document the
presence of stages of finite length or "windows" in the life cycle of a CDF when manage-
ment of colonizing species may be necessary.
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PART IV: CONCLUSIONS AND RECOMMENDATIONS

31. The pilot project was a qualified success in the establishment of vegetation at Dike
14. The duration of the disposal operation and the depth of the dredged material limited
the anticipated vegetation establishment. The final elevation of the dredged material rela-
tive to the lake level allowed the site to dewater rapidly and the vegetation attracted a dif-
ferent avifauna. The observed botulism abatement was the result of both additional filling
and vegetation establishment.

32. The procedures used to establish vegetation were feasible and cost-effective. A
unique combination of equipment was required, but all of the components were readily
available.

33. Ideally, division of a CDF into two cells would permit the use of one cell for dis-
posal while vegetation developed on the other. This would allow both cells to be
vegetated during the critical stage in CDF development when shallow water and mud flats
are the only features present. This approach is often not possible due to construction or
operational constraints. Therefore, it is critical that the botulism "window" is identified
and action is taken before the first outbreak. At Dike 14, an effort to establish emergent
vegetation would have been most effective in the spring of 1986.

34. The procedures applied at Dike 14 require fine tuning before they can be con-
sidered standard operating procedures. The procedures can be further defined through ap-
plication at other CDFs where conditions that favor botulism can occur.

35. The pilot project described was a field test of methodology that could contribute
toward either preventing or reducing the potential of avian botulism outbreaks at CDFs.
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Table 1

Birds Killed in the September 1986 Avian Botulism Outbreak

Number Dead

13
12

.—-:;n—nv—tu—-t—‘NNNU)\l

-~

Common Name

Semipalmated plover
Spotted sanderling
Sanderling
Pectoral sandpiper
Least sandpiper
Ruddy turnstone
Mute swan

Stilt sandpiper
Lesser yellowlegs
Knot

Canada goose
Mallard
Ring-billed gull

Species

Charadrius semipalmatus
Calidris sp.

Calidris alba

Calidris melanotos
Calidris minutilla
Arenaria interpres
Cygnus olor
Micropalama himantopus
Tringia flavipes

Calidris canutus

Brantia canadensis
Anas platyrynchos
Larius delawarensis

NOTE: List compiled from data provided by the Cleveland Museum of Natural History, a more
extensive description of the outbreak and list of bird species involved is given in the US
Fish and Wildlife Service Columbus Field Office Report included as Appendixes A-D.
The total number of dead birds was estimated to be betweci: 587 and 716.

Table 2

Species Selected for the Vegetation of the Dike 14 CDF

Common Name

Italian rye grass
Bentgrass

Bulrush

Wool grass

Bamyard grass
Smartweed

Reed canary grass
Rice cutgrass
Switchgrass/Cocklebur

Common reed
Sandbar willow

Species

Lolium multiflorum

Agrostis sp.

Scirpus atrovirens

Scirpus cyperinus

Echinochloa crusgalli

Polygonum pennsylvanicum

Phalaris arundinaceae

Leersia oryzoides

Panicum virgatum Xanthium
sp. mixture

Phragmites australis

Salix interior

Planting Rate per Acre
for 45-Acre CDF
1b/acre

11.00
0.90
0.10
0.10

20.00
5.00
2.00
0.04
0.40

3,350 rhizomes
3,350 cuttings




Table 3
Inventory of Plant Species Present on the Dike 14 CDF
Estimates Made February 1987

Percent
Common Name Species Cover
Mudflat Area

Cocklebur Xanthium strumarium <20 to <5
Shepherd’s purse Capsella bursa pastoris
Bamyard grass Echinochloa crusgalli*
American wormseed Chenopodium ambrosioides
Beggar’s ticks Bidens sp.
Smartweed Polygonum lapathifolium

Coarse-grain-size material
Sandbar willow Salix interior* 50-100
Cottonwood Populus deltoides*
Reed canary grass Phalaris arundinacea*
Common reed Phragmites australis*
Purple Loosestrife Lythrium salicaria
Rice cutgrass Leersia oryzoides*
Cocklebur Xanthium strumarium
Love giass Eragrostis hypnoides
Bog rush Juncus sp.
Aster Aster pilosus

Fine-grain-size material

Broad-leaved cattail Typha latifolia 100
Narrow-leaved cattail Typha anguistifolia
Common reed Phragmites australis*
Buttercup Ranunculus rhomboideus
Bog rush Juncus sp.
Three-square Scirpus americanus
Smartweed Polygonum lapathifolium

* Species sclected for site vegetation.




Photo 1. Dike 14 CDF. The concrete structure on the right is the Doan Brook
culvert that divides the Dike 14 CDF into cast and west portions. The west
portion is shown in this photograph. The CDF dike is in the background

Photo 2. The Honda ATV with half tracks as uscd in the pilot project.
The 3-bushel cyclone seeder is mounted on the ATV, This equipment
was used in planting unconsolidated mud flats and ponded arcas




Photo 3. The Honda ATV operating in water depths of 1-2 fi

Photo 4. The four-wheel-drive articulated Pasquali tractor with dual wheels
as used in the pilot project




Photo 5. A three-point-hitch modified strawberry planter was used
with the Pasquali tractor to plant cuttings and rhizomes in the
relatively consolidated portions of the CDF

Photo 0. A 30-hp four-wheel-drive Pasquali tractor was used 1o pull a
modificd spring harrow to break up consolidated surface material
before planting. This cquipment could only be used in the
dricr arcas of the CDF




Photo 7. Planted areas receiving 3-6 1t of dredged material had not become well
vegetated by 26 October 1987, There were, however, no arcas of standing
water and no botulism reported

Photo 8. Planted arcas receiving | it of dredged material or less produced
relatively Jush vegetation in the short time between the completion
of the disposal operations and the end of the growing scason




Photo 9. Vcgetation at Dikc 14 during disposal opcrations (Junc 1988)

Photo 10. Vegetation at Dike 14 at maximum vegetational growth, Scptember 1988.
As in October 1987, there were no arcas of standing water and the sitc was
not uscd by bird specics susceptible 1o avian botulism
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Photo 11. Densc grass and forb vegetation substantially
changed the bird habitat. Voluntcer bird banders cap-
tured, marked, and relcased many sced-cating birds
and a few wading birds in 1987. During
fall 1987, sparrows representing
17 species were banded




APPENDIX A
US FISH AND WILDLIFE SERVICE REPORT
ON THE 1986 AVIAN BOTULISM OUTBREAK
AT DIKE 14
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An Account of the Botulism Qutbreak at the Cleveland,
Ohio Confined Disposal Facility in 1986

by William J. Kurey, US Fish and Wildlife Service, February 1987

Closteridium botulinum type C is the bacterium that produces the toxin responsible for
mass waterfowl deaths. There are six different strains of this bacterium labeled A through
F on the basis of the neurotoxins they produce. The disease known as avian botulism,
western duck sickness, or limberneck is caused by the neurotoxin, not by bacterial infec-
tion.

Botulism tends to ignite in areas that have not been recently flooded or where water
levels fluctuate along a feather edge shore (as in Cleveland CDF). Other conditions con-
ducive to a botulism outbreak include:

a. Warm temperatures - 60° to 90° F (winter botulism outbreaks are thought to be
caused by still-active tcxin produced under warm conditions earlier).

b. pH of 5.7 to 8.0.
¢. Suitable nutrient medium consisting almost entirely of animal matter.
d. Vertebrate as well as invertebrate carcasses.

Flooding of dry land drowns terrestrial invertebrates that then become incubators for
the anaerobic botulism bacteria. Botulism can be a problem in water depths up to about 18
in. The decomposition process uses up available oxygen, and bacterial spores ingested
during the life of the animal germinate after death. Botulism outbreaks begin when birds
feed directly on invertebrate carcasses or live invertebrates containing toxin and are
killed, thus providing additional places for C. botulinum to grow. .The outbreak gathers
momentum as maggots and other invertebrates concentrate toxin from bird carcasses on
which they have been feeding. Ingesting just two to five of these toxin-bearing maggots
can kill a duck and more than 5,000 maggots can be produced by a single duck carcass.
Once an outbreak occurs it is necessary to remove waterfowl carcasses to break the
fly/maggot cycle.

The only positive diagnosis 1s a laboratory procedure using mice and antitoxin. Signs
of botulism intoxication in waterfowl include:

a. Sick birds are of normal weight.
b. Sick birds don’t eat.

¢. Sick birds have trouble holding their head erect, hence the term limber neck. Leg
weakness and wing droop progresses to flaccid paralysis. The nictitating
membrane over the eye ceases its rhythmic functioning.

Some sick birds can recover from botulism if given the opportunity. There are three
stages of the disease:
Class 1. Birds that can walk but not fly. These birds can recover without special
treatment.
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Class 2. Birds that suffer a greater degree of paralysis; difficulty walking and usually
row their wings. These birds may recover with oral administrations of fresh
water.

Class 3. These birds are almost completely immobilized and require intraperitoneal
injection of antitoxin to survive.

The Cleveland confined disposal facility (CDF) is a diked enclosure for sediments
dredged from the harbor to maintain navigable depths. It is known as Dike 14 to the US
Army Corps of Engineers and covers an area of about 88 acres. The northwest lagoon is
about 9 acres in size and contains open water over 3 ft deep. Cattail marsh and shallow
water areas fringe the south shore of this lagoon. The large east lagoon is about 55 acres
in size with several acres of brushy vegetation in the central area: the restis unvegetated
sediment, some hard enough to walk on but mostly mud. Open water, from 10 in. deep
along the north dike feathering to O in. southward, covered about 10 to 15 acres. The
depth and extent of this ponded water varied with the elevation of Lake Erie due to the
permeability of the dikes. It was this area that appeared to be the source of the botulism
problem, although some carcasses were also found in areas of the west lagoon.

According to Bill McDonald (Buffalo District), prior to the summer of 1986 the east
lagoon was full of water. Indeed, aerial photographs of the CDF taken in March or April
of 1986 show it was covered with water except for a relatively small area in the center of
the east lagoon. He also mentioned that he thought that the amount of sand in the dredged
sediments was greater in earlier years.

Botulism does not appear to have been a problem at the Cleveland CDF prior to 1986.
However, there have been outbreaks at the Saginaw, MI CDF and the Toledo, OH CDF in
previous years.

The US Fish and Wildlife Service (USFWS) involvement in the botulism outbreak
began on August 12, 1986, but the problem might have existed for 2 weeks or more
before USFWS personnel were informed. The problem was brought to the attention of the
USFWS by Mr. Dick Bartz of the Ohio Department of Natural Resources (ODNR) who
was advised by an employee that he and local bird watchers had noticed the birds dying in
the Cleveland CDF.

On August 14, the USFWS met on site with representatives of the Ohio Division of
Wildlife (ODOW), ODNR, and the Army Corps of Engineers. The Corps agreed to col-
lect and dispose of carcasses and to try to scare the birds. The ODOW provided a propane
cannon that day; eventually, there were four at our disposal.

On the day of the meeting we counted about 65 carcasses using binoculars and a spot-
ting scope; mostly shorebirds were observed, perhaps 15 percent were ducks and geese.
A few shorebirds were alive in varying stages of paralysis and displaying typical signs of
botulism intoxication. Sick birds tried to hide under vegetation, and those that could not
reach shelter died on the mud flats and were not retrievable. The broad expanse of mud
flats was the complicating factor in all of this. There was no way to cross the mud to
search for dead birds.

The USFWS returned on August 18 and 19 with two 12-gauge shotguns and cracker-
shells for frightening off the birds. The USFWS scared birds and left this equipment with
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the Corps for their use. Two cases of crackershells (1,000 rounds) with a replacement
value of over $500 were expended over the 46 days they were in use. Eight shorebird car-
casses were picked up for submission to the National Wildlife Health Center (NWHC) for
necropsy. By September 4, the NWHC had confirmed type C botulism as the cause of
death.

The Corps reluctantly agreed to use the propane cannons because of disturbance com-
plaints from a residential area. The propane cannons appeared to be effective in keeping
ducks and geese out of the CDF, but shorebirds were unimpressed. Shorebirds were also
unimpressed by the use of reflective tape, and even crackershells served to move them
only short distances on most occasions. A good deal of the area used by shorebirds (the
mud flats) was out of range of the crackershells. The dike walls are hazardous to walk
over and could not be used to access remote parts of the CDF.

The USFWS made several more trips to the CDF on August 22, August 29, September
4, and September 10. On August 29, Mr. Bill Kurey of the USFWS Columbus office was
interviewed for television about the situation. On a later trip, a fishing rod and reel were
employed to retrieve some dead birds that were out of reach (treble hook on the end and
several split shot sinkers just in front of it). An attempt was made to use a boat to retrieve
carcasses which was effective on the west lagoon but unsuccessful in the east because
declining water depth make boat launching impossible. Between August 12 and 29, lake
level (and therefore CDF level) decreased 4 in.

Records of CDF water temperature range from 73° to 36° F in the east lagoon during
the times measured. Oxygen levels in the west lagoon ranged from 12.2 - 12.8 ppm at the
surface to 8.0 - 9.5 ppm at the 3-ft depth on the only day measurements were taken. Good
measurements were impossible in the east lagoon because of shallowness and inacces-
sibility. The east lagoon was well mixed by wind, and high oxygen levels would have
been expected. It is suspected that the east lagoon would have very little oxygen in the
water after several days of calm weather and high temperatures. However, the oxygen
level in standing water may have little significance to the progress of the botulism bac-
teria. These bacteri. thrive primarily in the moist mud zone between the water’s edge and
the dry soil, an area free of the diluting and head-insulating effects of the water. Reflood-
ing makes this botulism-laden area attractive to waterfowl.

On August 24, contractors were engaged by the Corps to take over the job of scaring
birds and searching for carcasses. These efforts continued until October 3. Good records
are available of the number of birds collected daily from August 24 to Oct 3 (41 days).
Although weather conditions or other factors affected collections on some days, it is felt
that the number of carcasses collected was an accurate indication of the relative numbers
of birds dying from botulism (especially when taken on a weekly basis). These collec-
tions were a relative number because an unknown number of the birds died in the mud
and could not be retrieved.

A total of 543 dead birds were collected over a period of 41 days. Counts of the earlier
mortality add 143 (Corps count) to 173 (USFWS count) to this number. Therefore, we
know that from 687 to 716 birds died; but the real number could be higher by several
hundred owing to the difficulty presented by the mud flats in getting an accurate count.
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Most of the affected birds (a crude estimate is 90 percent) were shorebirds the size of
sandpipers, very small and easily overlooked, and this was another complicating factor.

The following list of some birds in the Cleveland CDF area was made by Ann Bugeda
(Lake County Metropolitan Parks) on August 19:

Observed Dead Observed Alive
Canada goose Semipalmated sandpiper
Mallard Semipalmated plover
Ring-billed gull Ring-billed gull
Semipalmated sandpiper Lesser yellowlegs
Semipalmated plover Pectoral sandpiper

Black-bellied plover
Bonapartes gull
Herring gull
Killdeer

Mute swan
Sandpiper sp.

Great blue heron
Green heron
Red-winged blackbird
Flicker

Swallow sp.

The two mute swans could not be scared out of the area and eventually died. Some
other species were also in the area, including what might have been a falcon (species un-
known) which was observed to stoop on a distant group of shorebirds causing them to rise
and move out of the area, and the Federally endangered piping plover. The source of the
piping plover report also saw marbled godwits, lesser golden plover, and red phalarope in
early September. This person was a bird bander who had encountered a total of three
piping plover at the CDF in 1986. He saw one in April or May, and two in early August
which were sick with botulism. These two birds were banded and nursed back to health
by force-feeding flies with tweezers. They were released at Lake Rockwell near Kent,
OH, on September 24.

The botulism problem at Cleveland lasted from prior to August 12 to October 3 - about
44 days. About 700 migratory birds, mostly shorebirds, are known to have perished. The
Federally endangered species piping plover was among the shorebirds involved, although
there was no mortality.

The conditions that led to the 1986 botulism outbreak in Cleveland could exist again in
1987. In order to try to avoid these conditions, the Corps plans to maintain more of a
slope on the CDF from the point where sediment filling occurs, and possibly to dredge
later in the season to maintain the water level in the CDF. It is expected that up to
300,000 yd3 of sediment could be added to the CDF in 1987.

Mr. John Simmers of the US Army Engineer Waterways Experiment Station in
Vicksburg, MS, has suggested that Phragmites sp. might be planted in the CDF to aid
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dewatering and make the area unattractive to shorebirds. The Buffalo District has made
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APPENDIX B
DOCUMENTATION OF THE NUMBER OF BIRDS KILLED
AT DIKE 14
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DEPARTMENT OF THE ARMY

BUFFALO OISTRICT, CORPS OF ENGINEERS
1778 NIAGARA STREST
BUFFALO, NEW YORKX 14207-3199

NCBPD-ER 2 4 NOV 1985

SUBJECT: Cleveland Dike !4 Botulism Problen

Mr. Kent Kroonemeyer

Field Supervisor

U.S. Fish and Wildlife Service
Division of Ecological Serwvices
3990 East Broad Street
Columbus, OH 43212

Dear Mr. Kroonemeyer:

I have enclosed a copy of the day-by-day sumzmary of the mumber of birds
collected by our contractor at the Cleveland, Ohio CDF this past summer as
requested. Your continued interest and assistance is greatly appreciated.

My point of contact pertainiag to this matter is Mr. William F. MacDonald of
my Environmental Resources Branch, who can be contacted by calling commercial
aumber (716)876-5454, extension 2175 or by writing to:

District Commander

U.S. Arzy Engineer Districes, Buffalo
1776 Niagara Street

Buffalo, NY 14207-3199

ATIN: Mr. William F. MacDeaald

The Buffalo District -- Lesdership i{n Engizeaeriag.
Siaceralw,
DANIZL R, CLARK
Colomel, Corps of Engineers
Distric: Commander

Eaclosure
as stated
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Dead Birds (August

(only pickup burn)

Date

8/24
8,25
8/26
8/27
8/28
8/29
8/30
8/31
9/1

9/2

9/3

9/4

9/5

9/6

9/7

9/8

9/9

9/10
9/11
9/12
9/13
9/14
9/15
9/16
9/17
9/18
9/19
9/20
9/21
9/22
9/23
9/24
9/25
9/26
9/27
9/28
9/29
9/30
10/1
10/2
10/3

Day

Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri

No.

59
51
9
S
14
40
12
8
45
17
14
0
5
46
30
27
14
10
12
4
7
12
14
7
9

—
-

OO~ NWNWEeENWWLWO OV

24 - October 3, 1986)

of birds

by 9AM

ducks (2 from park) (1l sent to Vet. by State)
by 10AM

birds & 2 ducks
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APPENDIX C
DIAGNOSTIC SERVICES CASE REPORTS,
NATIONAL WILDLIFE HEALTH CENTER,
US FISH AND WILDLIFE SERVICE
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U.S. FISH AND WILDLIFE SERVICE
NATIONAL WILDLIFE HEALTH CENTER
6006 Schroeder Road
Madison, Wisconsin 53711

DIAGNOSTIC SERVICES CASE REPORT

Case # 6346 Epizoo # 86-074 RHT: PG/JCF__
Submitter: Specimen description/Identification:
Ken Multerer Dowitchers/Sandpipers
Bill Curry
FWS-RCA
3990 E. Brood Street Date Submitted: 8/13/36

Columbus, OH 43215
Location:Corps of Eagineer coniy
disposal facilizy, Cleveland,

General Diagnosis: Tvpe C Botulism

Comments: As you can see from the enclosed necropsy sheets, we were able
to demonstrate Tvpe C botulism as the cause of death of the shorebircds
(NWHC: 6546-001 thru 008).

Liver samples fram bicds 001, 002, 005, %06 and 007 wera analvzed for lead.
Concentration of lead found ia the lLivers of birds 001, 005, and 007 are

withia normal background range. No lead was deteccted ia livers ot birds
002 and 006,

______ Preliminary Repore (___/ [/ ) ___ X Final Reporc (09/04/#n)
date date
___X_ See attached necropsy records for individual specimen observations,

Note: Copies of this report have been sent to:

USFWS Regional Office (RO- ) s
%f:; Dﬁté
Pathologist: Lou N. Locke, D.V.M.
S Gl ZZ'/‘
If you have questions regarding this case, contact” P. A. Gullett, D.V.H.
at 608-271-4640 (FTS 364~5418). Include above Case Number.

ne
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HNATIONAL VWILDLIFE HEALTH CENTER- NECROPSY REPORT

Submitter's Name, Affiliation Address

Ken Multerer Case: 6546
Bill Curry Accession: 001
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 416 Pathologist: LNL
Species: Short-bill dowitcher Specimen: Carcass
Bandtype: (D Ref/Band No: ( Bot]) Euth: (_N) Weight: (Ga) ( 90)

History Summary: The submitter suspects a botulism die-off. Lagoon has shallow water -
dredging materials stored in this area. There has been a history of toxic problems. Clinical
signs, some green vents and limberneck observed. Mortality location: Corps of Engineer confined
disposal facility near Cleveland, Ohio.

External/Internal Observations - Laboratory Results
External: No significant findings (NSF). :

Internal /Musculoskeletal system: Pectoral muscles are moderately reduced +2. There is a
moderate amount of subcutaneous fat, No fractures found. There were maggots in the oral cavity a
around the vent.

Cardiovascular system: A small amount of coronary fat was present. No obvious lesions seen in th
heart muscle.

Respiratory system: Marked postmortem changes in the lung. There is some postmortem accumulation
of bloody fluid in the ventral portion of the lungs.

Digestive system: Liver - Early postmortem changes, no obvious lesions seen. Gall bladder -
normal. There is a small amount of abdominal fat present. Esophagus and proventriculus are gross
normal. Gizzard - Gizzard lining is stained dark blackish-blue due to postmortem change. No lead
or steel present in the gizzard. Intestinal tract - Postmortem changes.

Urogenital sysctem: Gonads are those of a nonbreeding adult male. Kidneys - Early postmortem
changes.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TOXICOLOGY: Liver Lead- .18 ppm wet wt; .60 ppm dry wt.

Preliminary Disgnosis:  Suspect botulism

Sex (M) Age (A)/( ) Body Cond. (G) Postmortem State (F) Giz. Lead (__0)/(_0)
Samples Saved:

I. Bact: heart-bot 4.
2. Tox: liver-Pb 5.
3. 6.
Pinal Diagnosis (order of importance) Exam type (GQ2)
topog. worph. etiol. funct. dises:
5. /(,,,/z( C botelism ( ) ) y ()
2. ! ( ) ( ) DI GRS I R
3. ( ) « )« ) ()Y
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NATIONAL WILDLIFE HEALTH CENTER- NECROPSY REPORT

Submitter's Name, Affiliation Address
Ken Multerer
Bill Curry
USFWS~RCA

Case: 6546
Accession: o®
Collected: 8/14/86

3990 E. Brood Street Exam Date: (8/20/86)

Columbus, OH 416 Pathologist: LNL
Species: Short-bill dowitcher Specimen: Carcass \\5£2
Bandtype: € , Ref/Band No: ( Bot2 Euth: ( N) Weight:(Gm) (__ 110) ~

History Summary: See 00l.

External/Internal Observations - Laboratory Results
External: Prominent sternal keel.

Iateraal /Musculoskeletal system: Pectoral muscles are markedly reduced +3. There is some
subcutaceous fat still present. There are no fractures of the wing or leg bones.
Cardiovascular system: Normal - Small amount of coronary fat preseat.
Respiratory :ystem: Normal
Abdominal cavity: Liver - Grossly normal. Gall bladder is enlarged and filled with greenish bile.
Abdominal fat is absent. Esophagus, proventriculus are normal. Gizzard - Gizzard lining is dull
tanbrown in color. No ingestea lead or steel shot present. Intestinal tract - Grossly normal.
Urogenital system: Gonads are those of a nomrbreeding adult female. Ovary - Normal. Follicles
1 mm or less in diameter. Kidneys - Grossly normal.
BACTERICLCGY: Heart Pool- Clostridium botulinum C (Positive}.

TCXICOLIJGY: Liver Lead- Not Detected.

Preliminary Diagnosis: Susoect botulism

Sex (F) Age (A)/(___ ) Body Cond. (P) Postmortem State (G) Giz. Lead (_ 0)/(_0Q)
Sswples Saved:

l. Bact: heart-bot

2. Tox: liver-Pb 5:
3. Hist: kidnev (renal coccidia) 6.
Final Diagnosis (order of importance) Exam type (GO3)
- topog. morph. etiol. funct. diseas
T a s
1. J [ ( Aou/!fm ( )« )« )y« ) (
z. ( ) y )« ) (
3 ( ) ( )« )« )«
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NATIONAL WILDLIFE HEAL f 8 CENTER-~- NECROPSY REPORT

Submitter's Neme, Affiliacion Address
Ken Multerer
Bill Curry
FWS- RCA

Case: 6546
Accession: 003
Collected: 8/14/86

3990 E. Brood Street Exam Date: (8/20/86)

Columbus, OH 416 Pathologist: LNL 5t£
Species:  Short-bill dowitcher Specimen: Carcass L
Bandtype: (E) Ref/Band No: ( Boc7) Euth: (_N) Weight:(Ga) ( 835)

History Summary: See 001.

External/Incarnal Observations - Laboratory Results

External: There is a prominent sternal keel. This carcass shows marked postmortem changes and
unsuitable for laboratory study.

Internal:

Cincasa tars olivca el

) — .
Preliminary Diagnosis: K SN [4’\ c4rX O(A‘LOQ/‘OKQ C(7

Sex (_) Age (_)/( ) Body Cond. (_) Postmortem State (©) Giz. Lead (__ )/(__ )
Samples Saved:

l.

4, _
2. 5.
3. 6.
Final Diagnosis (order of importance) Exam type (GO )
topog. morph. etiol. fuoct. diseas:
1.0Pfﬂ~ ROT[?"\. (d\(tt.:’—ﬂi Iy ) ( )« )y« ) (
T
2. C/UA\C/C-«OQ C( ( )« )« )y ) «

3. ( ) ) ) « ) (

Cé6




NATIONAL WILDLIFE HEALTH CENTER- NECROPSY REPORT

Submitter's Name, Affiliation Address

Ken Multerer Case: 6546

Bill Curry Accession: 004

FWS-RCA Collected: 8/14/86

3990 E. Brood Street Exam Date: (8/20/86)

Columbus, OH 4216 Pathologist: LNL
Species: Semipalmated sandpiper Specimen: Carcass LA,
Bandtype: (E) Ref/Band No: ( Bot5) Euch: ( N) Weight:(Gm) ( 30) N

History Susmary: See 00l.

External/Internal Observations - Laboratory Results
External: Sternal keel is somewhat prominent. There is staining of the vents. No fractures ¢
the leg or wing bones seen.

Internal:
Examination shows that postmortem changes in this Sandpiper are too advanced for subsequent

laboratory study so this carcass will be discarded,
L e

Preliminary Diagnosis: /?3 Z(em
Sex () Age (_)/(___) Body Cond. (_) Postmorteam State %) Giz. Lead (__ )/(__)

Samples Saved:
é on €

1. 4.

2. 5.

3. .

Final Diagnosis (order of importance) Exam type (GO )

topog. morph. etiol. funct., diseae

L. 'Qof(fﬂ- Cencars d@rc&\a(w/ ( )« ) )y« ) (
2. ( ) « )y« ) ( )«

3. ( ) ( )« )« ) (




NATIONAL WILDLIFE HEALTH CENTER-~- NECROPSY

Submitter's Nawe, Affiliation Address

Ken MKulterer Case:

Bill Curry Accession:
FWS- RCA Collected:
3990 E. Brood Street Exam Date:

Columbus, OH 416

»Species: Semipalmated sandpiper Specimen: Carcass

REPORT

6546
005
8/14/86
(8/20786)

!

l

l

Pathologisc: LNL éé’{

Bandtype: (E) Ref/Band No: (

Bot3) Euth: ( N} Weight:(Gam) ( )
History Summary: See 00l.

External/Internal Observations - Laboratory Results

External: No significant findings (NSF)

Internal/Musculoskeletal system: Pectoral muscles are moderately reduced +1.
moderate amount of subcutaneous fat and abdominal fac.
Cardiovascular system: Heart - Grossly normal.
Respiratory system: Lungs - Grossly normal.

Digestive system: Liver - Normal. Gall bladder - Normal.
Gizzard - Gizzard lining is normal. No ingested lead or steel shot.

No obvious lesions in the liver, lungs or kidneys.

Urogenital system: Kidneys - Lighter than normai, light purple in color.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive}.

TOXICOLOGY: Liver Lead- 0.0 ppm wet'wt; 0.0 ppm dry wt.

Preliminary Diagnosis: Suspect botulism

There is a

Intestinal tract - Grossly normal.

Sex (F) Age (1)/( ) Body Cond. (G) Postmortem State (G) Giz. Lead (__0)/(_0)

Samples Saved:

I. Bact: heart-bot 4.

2. Tox: liver-Pb 5.

3. 6.

Final Diagunosis (order of importance) Exam type (GO3)

topog. morph. etiol, funct. disea
. 7T1Fe C Bofu/;‘fm. ( ) ( ) | ) ( )«
I

2. ( )« )« ) ( )
3. ( ) ( ) |« ) | ) (.
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NATIONAL WILDLIFE HEALTH CENTER-=- NECROPSY REPORT

Submitter's Name, Affiliation Address

Ken Multerer Case: 6546

Bill Curry ) Accession: 006

FWS- RCA Collected: 8/14/86

3990 E. Brood Street Exam Date: (8/20/86)

Columbus, OH 416 Pathologist: LNL
Species: Semipalmated sandpiper Specimen: Carcass EE
Bandtype: (E) Ref/Baad No: ( Bot8) Euth: (_Y) Weight:(Ga) ( )

History Summary: See 00l. This bird was found sick and then killed.

External/Internal Observatious - Laboratory Results
External: No significant findings (NSF)

Internal /Musculoskeletal system: Pectoral muscles are normal. Excellent deposits of
subcutaneous fat, 1 to 2 mm thick. Good deposits of abdominal fat.
Cardiovascular system: Normal ~ Coronary fat is present on the hearct.
Digestive system: Good deposits of abdominal fat, Liver and gall bladder - Normal. Gizzard -
Normal. No ingested lead or steel shot.
Respiratory system: Normal.
Urogenital system: Ovary is that of a nonbreeding adult female. Follicles are | mm or less in
diameter. Kidneys are grossly normal.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TOXICOLOGY: Liver Lead- Not Detected.

Preliminary Diagnosis: SV y/‘uj( Ac f‘/ /1 Fim

Sex (F) Age (A)/( ) Body Cond. (G) Postmortem State (E) Giz. Lead (_0)/(_0)
Samples Saved:

1. Bact: heart-bot 4,

2. Tox: liver-lead 5.

3. 6.

Final Diagnosis (order of importance) Exam type (GO )

“y* (‘ - 7‘ /\ topog. morph. etiol. funct. disea
1. qre - bollim ( ) < ) < ) < ) ¢
i

z. ( ) )« )« ) (

3 ( ) ( )« ¢ ) (
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NATIONAL WILDLIFE HEALTH CENTER- NECROPSY REPORT

Submitter's Name, Affiliation Address

Ken Multerer Case: 6546
Bill Curry Accession: 007
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 416 Pathologisc: LNL
Species: Least sandpiper Specimen: Carcass
Bandtype: (E) Ref/Band No: ( Bot4) Euth: (_N) Weight:(Gm) ( 45)

History Summary: See 001l.

External/Internal Observations - Laboratory Results
External: No significant findings (NSF)

Internal/Musculoskeletal system: There is some subcutaneous fat present. Pectoral muscles are
moderately reduced +2.

Cardiovascular system: The heart is grossly normal. There is a small amount of coronary fat
present.

Respiratory system: Grossly normal

Digestive system: Grossly normal. Gizzard - Normal. No ingested steel or lead shot present.
Intestinal tract - Grossly normal,

Urogenital system: Grossly normal. Testes and kidneys - normal.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TOXICOLOGY: Liver Lead- 0.65 ppm wet wt; 2.2%5 ppm dry wt.

Preliwminary Diagnosis:  Suspect botulism
Sex (M) Age (A)/( ) Body Cond. (G) Postmortem State (G) Giz. Lead (_0)/(_0)

S les Saved;
e et ‘.

2. 5.

3. 6.

Final Diagnosis (order of importance) Exam type (GO )

topog. morph. etiol. funct. disea
. 1ype C B'JV//‘IM ( ) )« ) )«
{

z. ( ) ) | ) ( ) (

3. ( )« ) « ) )«
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NATIONAL WILDLIFE HEALTH CENTER- NECROPSY REPORT

Submitter’'s Name, Affiliation Address
Ken Multerer

Case: 6546
Bill Curry Accesgion: 008
FWS- RCA

Collected: 8/14/86

3990 E. Brood Street Exam Date: (8/20/86)

Columbus, OH 416 Pathologist: LNL

Species: Least sandpiper Specimen:  Carcass A/,
Bandtype: (E) Ref/Band No: ( Bot6) Euth: (_N) Weight:(Gm) ( 40) =~
History Summary: See 00l.

External/Internal Observations ~ Laboratory Results
External: No significant findings (NSF)

Internal/Musculoskeletal system: Pectoral muscles are slightly reduced.
amount of subcutaneous and abdominal fat.
Cardiovascular system: Some coronary fat was present. Heart - Grossly normal.
Respiratory system: Lungs - Grossly normal.

Digestive system: Liver - Grossly normal. Intestinal tract - Normal. Gizzard - Normal. Nec
ingested lead shot.

There is a moderate

Preliminary Diagnosis: Suspect botulism

Sex (M) Age (A)/( ) Body Cound. (G) Postmortem State (G) Giz. Lead (_0)/(_0)
Samples Saved:

1.

4.
2. 5.
3. 6.

Final Diagnosis (order of importance) Exam type (GO )

topog. morph. etiol. funct. disear

1. y‘/slper/'f B'off‘/;‘rm ( ) ( Y« ) ) (

z. ( ) o« ) ( ) ) (

~

~

~
~
~
~
~
~

) (
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APPENDIX D
BIRD SPECIES REPORTED FROM
THE DIKE 14 CDF BEFORE AND AFTER
THE PILOT PROJECT
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9”’”" Tk, Diaw. 1996

FIELD TRIP RECORD

Weather: Meteorological Report Observers:
William A. Klamm
Nancy R. Klamm
. . . r s - .
Field Time: Tt /ufmlu Zéw Caw v ol ader L Localities:
To: ‘
° rit talidy
From:
Totul:
. ,,9’6;&.»’ st ed
Distance: By Car — On Foot
Finish:
Start:
Total: Day & Date:
T | -
; Stilt Sandpiper
i VULTURES, HAWKS, FALCONS Semipuimated Sindiper
i Turkey Vulture Western Sandpiper
. Buff-breanted Sandiiper
iI | Sh.n-.shll’}l‘ned Hawk Sanderhing
. . Cooper's Hawk
Lo il Red Fhalarore
...... ““Rd.w“?dl::k Wilson's Phalarope
g - Red-shoulde Hawk Northern Phalarope
WATER BIRDS 1 Brosd-winged Hawk
~-Commeon Loon Rough-legwed Hawk GULLS AND TERNS
Ll ] . Horned Greve Baid Eagle i) g9kl ..Glaucous Gull
i T .Pled-billed Grebe 4o ...Marsh Hawk . - .Great Black-backed Gull
I " Doubt, t . _Herring Gull
e-crested Cormoran ...Osprey . Ring-billed Gull
| HERONS | Duck Hamk Frankhn's Guil
. ) l . Great Blua Heron . } -. ...Pigeon Hawk .. Bonaparte's Gull
¢ ] 4 . American Egrer Uimamon d I Soerrawtizwi Molyl Forster’s Tern
- 4 ...Snowy Eqret Common Tern
4 .-Little Blue Heron GALLINACEOUS BIRDS Caspian Tern
- Green Heron Ruffed (rouse - Black Tern
..Blaek-crowned Night Heron Hungarian Partridge
v Bob-white DOVES AND PIGEONS
. ~Amer cn‘.:u "tlnm  Ring-necked Pheasant . I ] Rock Dove
~ ° Mourning Dove
SWANS, GEESE, DUCKS MARSH BIRDS
Whistling Swan « | -.King Rail cuckoos
ol - - .- Virginia Rail ' } Yellow-billed Cuckoo
3 .....Canads Goose _Sors . . Black-billed Cuckoo
.Snow Gaose e .. ..Florids Gallinule
. ...Blue Goose . Coot OWLS
. . Mallara Barn Owl
e Black Duck SHOREBIRDS Scresch Owl
o Gadwall i Piping Plover - Gireat Horned Ow!
...European Widgeon Semipaimated Plover Snowy Owl
4 . Baldpate Grulcan 714470»-, . _Killdeer . ..Barred Owl
Pintall Golden Plover . Long-eared Owl
. ...Grean-winged Teal Black-beltisd Plover I Short-eared Ow1
i .Blue-winged Tes! Ruddy Turnstone - Saw.whet Owl
L
. va":;";' . . Woodeoek GOATSUCKERS, ETC.
ue Wilson's Snipe ... Whip—poor-will
. [ P Raedhead - Hudsonian Curiew . . Nighthawk
°. } --Ring-necked Duck Upland Plover -
¢ -y .~Canvas-back Sootted Sandpiper ...Chimnery Swift
. o —...Greatar Scaup Duck Solitary Sandpiper Ruby-throsted Hummngbird
L2 ¢ Lesser Scaup Duek Willet
. - t . Amaerican Golden-wye b Greater Yellow-lews . Beited Kingfisher
¢ . .} Bufflehead _Lesser Yellow.iewe
o Old-squnw Knot WOODPECKRRS
. ..-White-winged Sooter . Pectoral Sandniper . Picker

—.Ruddy Duck

... Hooded Mermanser

. Amaerican Merganser
Red-d d M.

D3

Red-bellled Woodnecker

Red-headed Woodpeck

.. Yellow-belllad Sapeucher
. ...Maley Woodpecher
... Downy Wi k




FLYCATCHERS

Eastern Kingbird
Crested Flyceatcher
Phoebe

.Yellow-bellied Flycatcher
Acadian Flycatcher
Alder Flycatcher

least Flycatcher

Wood Fewee

Olive-suled Fiycatcher
...Emmdonax

GNATCATCHERS, ETC.

Blue-kray Gnatcatcher
Guiden-crowned Kinxlet
Ruby-crowned Kinglet

WEAVER BIRDS

English Sparrow

BLACKBIRDS AND ORIOLES

American Pipit

LARKS
. Horned Lark

SWALLOWS
Tree " aall
Bank Swailow
Rough-winged Swallow
Barn Swallow
.. Cliff Swallow
Purple Martin

White-eyed Vireo
Yellow4hroated Vireo
Blue-headed Vireo
Red-eyed Vireo
Philadelnhia Vireo
Warbling Vireo

-
...Cadar Waxwing
Northern Shrike
Migrant Shrike
Starling
VIREOS -
.

Bobolink

Meadowiark

Western Meadowlark
Red-wing Hiackbird
Orechard (riole

Balimore Orivle

Rusty Blackbird

Brewer's Blackbird
Hronsed Crackle G mommn
Cowbird

TANAGERS

Scariet Tanager

FINCHES, SPARROWS, etc.

|

CROWS AND JAYS

Rlue Jay
Crow

TITMICE, NUTHATCHES, CREEPERS

Black-capped Chickadee
Tufted Titmouse

White-breanted Nuthatch
Red-breasted Nuthateh
Brown Creepcr

WRENS

House Wren

Winter Wren

Bewick's Wren

Caroling Wren
Lwnu-billed Marsh Wren
Short-hilled Marsh Wren

MOCKINGBIRDS

Mockingbird
Cathird
Brown Thrasher

THRUSHES

Rahin

Womi T rush
Hermit Thrush
Ohive-backed Thrush
Giray-cheeked Thrush
Nuwry

Bluebird

WOOD WARBLERS

Black and White Warbler
Prothononry Warbler
Goldea.wingzed Warbler
Blue-winired Warbler
Tennessve Wurbler
Uranxe-crowned Warbler
Nashville Warbler
Paruls Warbler

Yellow Warbier
Maknoba Warhler

Cape May Warhler

Blackh-throated Blue Wirhier

Myrtle Warbler

Riack-throated tircen Warhler

Cerylenn Warhler
Blackburnian Warbler
Chestnut.suted Warbler
Hay-tneasted Warbler
RBiack-1mil Warbier
'ine Warbler

Prairie Warbler

IP.im Warhler
Ovenbird

Northern Wuter-thrush
Lowisinaa Water-thrush
Kentucky Warbler
tannecticul Warbler
Mourning Warhler
Yellow-thront

YeHow -hreasted Chat
Honxled Warbler
Wilson's Warbler
Canmin Warbier
Redstart

Cardinal

Rose-breasted Grosbeak
Indigo Bunung
Dickeinsel

Evening (irosbeak
Purple Finch

Pine Grosbeak

Redpoll

Pine Siskin

Goldfinch

Red Croawbill
White-winced Crosshill
Red-eyed Towhee
Savannah Sparrow
tiranshapper Sparrow
Henstow's Xparrow
Sharp-taded Sparrow
Vesper

Lark Sparrow
Slate.coiored Junca
Tree Simrrow

Chipnng Sparrow

Field Sparrow
White.crow ned Sparrow
Whitathennral S imrrwe
Fox Sparrow

Lincoln's Sparrow
Swamp SpArrow

Song Sparrow

Laviand Lo.awspur
Snow Banune

Yowy Jonch

FIELD NOTES

D4

Total Species:

Individuals:




Qpo 7, June 1996

FIELD TRIP RECORD

Weather:

Field Time:

To:
From:
Total:

Distance: By Car — On Foot

Meteorological Report

Observers:

William A. Klamm
Nancy R. Klamm

Localities:

Finish:
Start:
Total:
Day & Date:
-+
i | 1|V Sult Sandmper
o VULTURES, HAWKS, FALCONS . Semipuimated S indjuver
. | Turkey Vulture Western Sandpiper
' Buff-breasted Sandiiper
l l Sharp-shinned Hawh . Sandetling
Cooner’'s Hawk e
. " halarore
: | ...Red-tailed Hawk Wilson's Phalarope
' / Red-shouldered Hawk Northern Phaisrote
! WATER BIRDS - Broad-winged Hawk
¢ * Common Loon Rough-legged Hawk GULLS AND TERN§ )
. PO Horned Grebe o Bald Eagle .  Ciemeese Gull A wnf
° ¢ - ¢+  Pied-billed Grebe . ...Marsh Hawk - . Great Black-backed Gull
N \ ..Double-crested Cormorant . Herring Gull
0 Trorud Ko7 b Quorer . Ring-biiled Gull
—-—r——r—ﬁ%— | .Duck Hawk Franklin's Gl
e : . .. Pigeon Hawk Bonsparte's Guil
4 . Great Blue Heron i R A t D
®
'. J . Amerssn Eqre SO ! SperrowtHawk Kbl | Forswers Temn
st ' Snowy Egret {. Common Tern
17 Littie Blue Heron GALLINACEOUS BIRDS . |” Caman Tem
4 . ' Gireen Heron . Ruffed Grouse ! Black Tern
° + .y . Blaek-erowned Night Heron Hungatian Partridae
- . | American Bittern Bob-white DOVES AND PIGEONS
' F ing- .
. . i Laast Biuern Ring-necked Phessant . :‘7“‘ D°"°nov
ourning L]
SWANS, GEESE, DUCKS MARSH BIRDS
i Whistling Swan . King Rail CUCKO008
» T . - Virginia Rail } l { Yellow-bilied Cuckoo
- I} . .Canada Goose . ..Sora » Movidaa Black-billed Cuckoo
L4 .} Snow Goose L. Floridu~uittmele 7 m
A | i .Blue Goose i Coot | owLs
. ., . Maliard . Barn Owl
. . i Black Duck SHOREBIRDS 1 %trmh Owl
. . Gadwstl 4 Pining Plover } Great Horned Owl
. 5 .European Widgeon [ 4 Semipsimated Plover ot Snowy Owl
LY R | -Baldpate Urmiuisn o LagLen . Killdeer i ...Baresd Dwl
S, 1 Pinai Golden Plaver t Long-eared Owl
o . 1 . Green.winged Teal L4 Black-hellied Plover I Short-eared Owl
. H . Blue-wingwd Tesl . Ruddy Turnstone Imw.whet Owl
. <
. o ;’,’:;"Btm Woodcock GOATSUCKERS, ETC.
‘ t t » Wilsewis Snipe Lomumui .. Whip-poor-will
. L . ' Redhead Hudsonian Curlew _ . Nighthawk
. f . Ring-necked Duck Upland Plover .
® | | . Canvas-back N Spotted Sandpiper Chimney Swift
\ . «  .Greater Scaup Duck . .Solitary Sandpiper R Ruby-throated Humm ngbird
e .| Lesser Scaup Duck Willet -
. ve o« .American Goldenwye Greater Yellow-less - . Belted Kingflaher
L4 ' ¢ Buffle-bead Lesser Yallow-lewrs
i ‘ . Old-equaw Knot WOODPECKERS
1 ..White-winged Scoler Pectoral Sandnpiner 4 4. . Flicker
L] Ruddy Duek White-rumped Sandpiner . Rad-bellied Woodpecker
: : y o .. Baird's Sandpiper . Red-headed Wood
* f Hooded Mersanser Least Sandpiner ) -} . Yellow-bellied Sapesucher
H American Merganser r Dumbon - ..Halry Woodpecker
. ) ‘... . Rod-breasted Merzanser Dowliteh loe . Downy Woodpecher
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FLYCATCHERS

GNATCATCHERS, ETC.

WFEAVER HIRDS

( Enwlish Sparrow

. | Lastern Kingbird Wlue-krn, Ginateatcher
Crestel Flyeatcher 1 tolden-crowned hinglet
Phoebe Ruby-crowned Kinglet
Yellow-bellied Flyentcher Amenean Prt
Acwbian Flyeatcher
14 Adder Flycatcher M (ldow” Cedar Waxwing
s ":"“: ;"""“‘ her Northern Shrike
v Tewee Mikeant Shrike
Olivessnled Flyeatehee N
Empidonan [ Starling
; - LARKS VIREQS
L . i Horned Lark White-eved Virea
YellowAhroated Vireo
SWALLOWS Blue-headed Vireo
. Vb Tree Seatlow o | Red-eyed Virea
] N } Bank Swallow ' { Phidatelphin Vizeo
e | N Rouh-wineel Xaatlow [} H Warbling Vireo
. | R Harn Swallow
T | Chl Swallow ‘wono WARBLERS
* Furple Martin ! | Hlack and White Warbler
N T ’ Prothonotary Varhler
ol 1 ((ROWS AND JAYS X { Golden-w nwed Warbler
' ' Rlue Juy | Hiue-wined Warbler
N T S i Tenneawce Warhler
h Orane-crewned Warbler
TITMICE, NUTHATCHES, CREEPERS Nashville Warhler
L4 | Hlack-caviwmd Chichadee Parule Warbler
[4 | Tufted Titmouse . Yellow Warhler
° ] White-hreasted Nuthateh 4 Maunolin Warhler
I Red-breasted Nuthateh Cine Mny Warbler
| Hrown Crieper Black-theantel e W.arbler
Myrtie Wirhler
WRENS Hlack-throuted tireen Warhler
° | , Cerutenn Warbler
I ! House Wren Hinekburmian Warbler
: Winter Wren ¢ hestnut «bed Warblor
' ; Bowick's Ween oy breasted Warhler
¢ ! ! Catolna Ween ) ack-poll Wadhiler
} i | Lonw-tulied Marsh Wren ‘ T Warbior
( Short-tilled Maish Wren ! Fomire Warbter
e 3 - L4 Pim Waehler
\ ! , MOCKINGBIRDS ' Oven ot
® . . Morkinehird L4 , Northern Water-thrush
L R : Catturd 1 Lowiniani Water-thrush
L . : Brown Thrasher | Rentucky Warhler
; Connecticut Warblee
THRUSHES I Muurnine Warbler
LN | . Rt . : Yellow-theogt
R N , Woeunl Throen f Yoilow-bresctet Chat
. ' . Heront Theien ) N Hommbed Wil
. ) R Osabmced T h o SO AR '| ! Wilwin's Wertheer
. . \ Coravechpvhed Throen o] H Cannstn Warhies
\ . ) Vo of . H Redstart
! i Blaetrd

HLACKBIRDS AND ORIOLES
Bobolink
Meadow lurk
Wes ron Meadowlark
Red-wine Biacbing
enaed Geinie
lekimase Orinle Jo1lasyn
Ruaty Hlacabird
Brewer s Hlarkbod
Kruased (rackle (4070 Pt

Laswinrd

TANAGFRS

i Soariet Tanager

FINCHES, SPARROWS, ete.

] Cardinal

Homo-breasted ironbeak
I Indivo Bunting

{ Dickeissel

1 Evening firoabenk

{ Purnte Fineh

| Pine ‘irosbenk

Restpoll

Pine Siskin

fioidlineh

Rext € rosabalt
White-wincad Crosabill
Redmpyed Towhee

Savannah Sparrow

. acaedd

Grasshorier Sparrow
Hinsiow + Sjarrow
Sharn-taed Sparrow
Vesper Soareow
Lak Sparmw

Shate roiorea Junico

Fiwe AFTOw
¢ humane Spaerow
Fetd

Whie-crownmg

Sparrow
Nparrow
Whitethrosed

AT
Foxv Sparrow

Lastcoln ¢ Seaerow
Nwamp N arcow

Sone Xearraw

Ladand <pur

e Rurene
Rooudl S amcn

FIELD NOTES

Total Species:

Individuals:
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M( &“ﬁl ‘L"f" 1976

Weather:

Field Time:

To:
From:
Total:

FIELD TRIP RECORD

Distance: By Car — On Foot

Meteorological Rezort Observers:
William A. Klomm
Nancy R. Klamm

Localities:

Finish:
Start:
Total:
Day & Date:
_— - .
: i ,I Sult Sandpuer
) VULTURES, HAWKS, FALCONS . ‘ Semimimuted S anudiorer
h
: I ) ‘ Turkey Vuiture L4 i Western Sandier
i g ' Ruff-breastad Sandiiper
R ! | N Sharieshinned Hawa . Senderling
: . ] . Cooter 8 Hawk ’
I ° . Red Fhalsroe
! 4 k +  Red-taled Hawk . 1 Wilson s Phaisrope
. WATER BIRDS i 4+ Red-shouldered Hawk . ! Northern Phalerope
i \ Common Loo i P Broad-winged Hawk
3 on "
1 * - 4w }o + Roush-legged Hawk GULLS AND TERNS
. . . Horned Grebe i . Bald Eagie A
.} Pied-billed Grebe | i | Glaucoun Gull
b : . 1 Marsh Hawk L4 Great Black-backed Gull
1 . Doubie—crested Cormorant R s Qeprey . Herning \iull‘ )
. s i Ring-builed Guil
[ HERONS ) . Deckdeak Friiwiny Dol Framhina v
| . Great Bive Heron o 1 ;- Pugeon Hawk oL ® . | Bonaparte’s Gull
| i & « e
B . ' gmunn; Earet ‘ Feerrow—Haw L4 l . Forster's Tern
PRI . nowy Egret . | - .
. . . Little Blue Heron , GALLINACEOUS BIRDS ” [ Common Tern
. G { | . . Caspnan Tern
b o= f Green Heron + Ruffed firouse o o
. : : ! . ck Tern
13 . Biaek-crowned Nikht Heron , . . Hungaran Partridee » 77 L1as
. American Bittern [ + . Hob-white , \ ll)OVl'_‘! AND PIGEONS
L . Least Bittern f . Ring-necued Pheanant 0] | ' Rock DNove
o i Mourning Dove
* | SWANS GEESE DUCKS 7l duan , . MARSH BIRDS
L , : Whisthing Swan i N f King Ral . | CUCK008
.. v ‘.I N . Viewns Ral I f . Yellow-billed Cuckoo
. . . K roose Sora lack- C
' Snow Gome o ; ol Numben : i Black-billed Cuckoo
f . . Blue Gooae . . . Coot ) ! ) OWLS
L Mallard . ' ‘ Barmn Ow!
® . . . Black Duck ) SHOREBIRDS . i . Screseh Owl
® . CGadwall - ' piping Plover , .. .  fireat Horned Owl
f . . Europesn Widgeon . . ' Semiraimated Plover f ‘ . Showy Ow!
LN . . Batdente J mUre 4 ’A‘?“x’ . ! I Killdewr . H ' Barred Ow!
® ' l Pintail : ] ‘ {;olden Plover f ) ' Long-ssred Dwl
[ Green-winged Teal F | Bisek-bellied Plover ., 4+ Shorteared Owl
* 1, . Bluewinged Teal ) © Rudds Turnstone L Saw.whet Owl
. ' . Shoveller . n -
' . Wood Duck . ' x:'odﬂ*{ , !(.onsl.cxns. ETC.
. o 8 Sawe Whi ]
LA . . Redhead [ i Hudsonian Curiew ! ' w'ml
e+ Rinaenecked Duck . | Urland Plover ol e
.4+ Canvas-back . ! Spotted Sandriper [ ) 1 Chimney Swif
. . . Greater Scaup Duck ' Soltary Sandpper v by-throated Hummingbird
L . P Lesser Scaup Duck | :‘ Willet . : | . Ruby-throa ingbie
f . +  _American (widen-eye e . Greater Yellow-legs H | . Belted Kingtiaher
. Buffie-head L R Lesser Yoliow-lews
.. .  _Oldequaw o | Knot WOODPECKERS
t ). _White-winged Scoter LB . Pectoral Sandniner 4 Fllcker
» L4 White-rumped Sandmper o 4~ ....Red-bellied Woodrecker
' - .
| Ruddy Dack 4 \ . Baird's Sandpiner . ... Red-headed Woodpeekar
) i Hooded Merganser I Least Sandpiper . Yellow-beiliad Sapsucker
) i Amencan Merganser 4 . . Red-bocked Sandpiper . Halry Woodnecker
* 1 .. . Redbrested Merginser o 1 Dowitchor . [ Downr Woodpecker
PR _B— 3
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FLYCATCHERS

Eastern Kinwbird
Crested Flyeateher
Thoebe

Yello: bellied Flycatcher
Acwa A Flyeawher
Adder Flycatcher /1 dé s
fLenst Flyratcher

Wood Pewee

Olivesided Fiycatener
Empidonax

, LARKS
s Horned Lark

SWALLOWS
Trre Suwaliow
Bank Rwallow
louch-winced Saadow
Barn Swallow
CHIf Swallow
Purple Martin

CROWS AND JAvs
‘ Rine Jay

i Craw

TITMICE, NUTHATCHES, CREFPERS

| Riack-canped Chickadee

i Tufted T rme e

t White-hreared Nuthatch

i Red-breasted Nuthateh
Brown Croepor

WRENS
H Houne Wren
Winter Wren
H ftewieh's Wren
' Carolina Wren
i Laone-billed Marsh Wren
| Shorthehed—dasen Wren Al gl

eo o

MOUKINGBIRDS
. Morckinirhird
Cathied
Rrown Thrasher

THRUSHES
i Robin

Wewel Thrasn

Hermit Thruh

Rsvaimaraed [ h- on Aulirdind
. oty heemess Phean

Voery

R etnrad

GNATCATCHERS, ETC,

Blue-cray (iaatcatcher
Golden-crned Kinvlet
Ruby-crowned Kinrlet

WEAVER BIRDS

Etatiish Sparrow

American Pipit

Cedar Waxwing

Northern Shrike
Migrant Shrike

Starhing

]

VIREOS

White-eyed Viren
Yellow -throated Vireo
Blur-headed Vireo
Red-eyel V.rea
I'hiladetphia Virea
Wiarblhing Vireo

BLACKBIRDS AND ORIOLES
{ ohotink

| Meatuwiark

| Western Meadowlark
|‘ Hed-w inw Blachtnmg
‘ vrehard Orinte

i Halt.more Oriole

i Hasty Hiacktura
i . Hrewee « Hiachhird
I i Beoneed Grackle o sonan
i : Vembird
TANAGERS

Srvarlet Tanawer

'

WOOD WARBLERS

HKlik and White Warbier
Prothonotary Wachler
Gulden-winged Warbler
Blue-winved Warbler
Tennewee Warbler
Oranee crowned W orbler
shville Warhiir

Parata Warbler

Yellow Warbler

Mawenolts Warbler

Cape May Wirbler
Hbck-throated Bioe Warhler

Metde Woirbler Lt - susrm et
Binck-throated Gioen Wirbher

Cerulenn Warhler
Rlackburnin Warbier
Chestrutoanded Warklpr
Hay-hreasted Warhiler
Riaek-nedl W hiv)
Pine W.rhler

Prare Warhler

P.dm Wirbler

Uven bird

Narthern Water-theash
Lawisiana Water-thruyss
Kentucky Warbler
Counectieut Warkiee
Mournine Warbler
Yellow-throat

Yo How-hroastad Chay
Hiwmleed Wartler
Wilsan o Warhler
Canada Warbler
Revdstart

FINCHES, SPARROWS, etc,

Cardinal

Rime-breasted Grosheak

Indiko Bunting

Iekernsel

Evening G ronbeak

Purnie Finch

Pine tirosbeak

Redpnll

Pine Sishin

Goldfine,

Red Cro i,

' Whitew nyaf Ceomshill

] Red-eved Towhee
Savannah sSparrow

ferasshonper Xparrow

Honstiw « Siarrow

Sharh-taled Sparcow

{ Neewer s
laaem Suarrow
Slateeentored Juneo
ree Sparrow

Chipmine Sparrow

Peld Sparrow
Whiteerowned = arrow
Whitesthroated S pearrow
Py Srarrow

Litcoln « Sparrow
Saamp Sperrow

Soeny Sparrow

favtand Lonesinre

“now Runtine

L R Fineh,

FIELD NOTES

Total Species:

Individuals:
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feb, TV

Weather:

Fieid Time:
To:

From:
Yotal:

Distance: B

, Lue 1976

FIELD TRIP RECORD

. Meteorological Report

y Car — On Foot

Observers:
William A. Klomm
Nancy R. Klamm

Localities:

Finish:
Start:
i:
Tota Day & Date:
. : [ o SUit Sandprer
| ! VULTURES. HAWKS, FALCONS . Semipaimated S indinper
| 1 ‘ Turkey Vullure . Western Sandpiper
X ' Ruff-breasted Sandiper
! } Share tin ed Hawk [ ' Sanderhing
l L] 4 . Cooter'a Hawk Red Th
X ' . I Rd—u " " ' € ':lll(ul'!
| | . Rad. h"‘ d n‘: Hawk 1\ Wilson's Phalarope
! i -shouidel aw ° Northern Phalarone
| | WaTER BIRDS s Broadoaineed Hawk
Pk ‘Common Loon ’I bt} Rough-legxed Hawk GULLS AND TERNS
4 sy Horned Grebe 1 * Bald Eagle Gisucous Guil
®4.. v | Piedbilled Grebe .T . 4 - Marsh Hawk [ Great Black-backed Gull
! | L4 i ’ Herring Gull
i Doublecrested Cormorant s i _Osprey M Rinm-balled Guil
, HERONS ’y % Buc-Zawk FI L freric Frankhn's Gull
. | 1 Great Blue Heron ol 1 i- Pigeon Hawk il . Bonaparte's Gull
+ 1 -Amencan Eqret . ' | Forstera Tern
-+ v Snowy Egret X ,  Common Tern
. . Little Blue Heron | ‘-(“-“NACEOUS BIRDS . {q  Ceavan Tern
- ) Green Heron t Ruffed Grouse . H Biack Tern
. . Black-crowned Night Heron T Hungarian Partridge
. O 4 o i l Bob-white | DOVES AND PIGEONS
0 + Americ inern . l I
Ring-necked Ph t
ol L e i P o e
MARSH BIRDS
SWANS, 3
1 s |ANSW::E“ ch“ { | King Rail ,  cucxoos
| oo THTne Swan - i Virginia Rail ° i ¢ - Yellow-billed Cuckoo
i1 Canada Goose ° I .Sora e . . Black-billed Cuckoo
y 1+ Snow Goose ol 1 Bormatuthnvie Ommen Nevrhon
' ' Blue (;onse L 4 i Coot . OWLS
.. Maliard ; Barn Owl
. . Biack Duek SHOREBIRDS ' Screech Owl
. .. Gadwall ! Pioing Plover ol - Grent ‘1:.""" Owi
' i ...European Widgeon L] { Semipaimated Plover | Snowy
[ \ | Beldpate @miusan )hA?lot o Killdeer ) Barred Owl
. I . Pintall . Golden Plover ! lﬂﬂl*'": ‘(’)"‘l
.
. , , . Grean-winged Tes! | Binck.hellied Plover i :“"‘:‘:" el
- H . Blue-winged Tesl 4 Ruddy Turnstone . b w-whet
‘ I Shoveller | Woodeock 1 GOATSUCKERS, ETC.
R d . Wilson's Snipe . . Whip-poor-will
®1 .. . Raedhesd . Hudsonian Curlew ; Nighthawk
: . 1
[l e | e 3 G 7
[ . 3
L B . tireatar Scaup Duck 1 Solitary Sandpper * N Ruby-throated Hummingbird
* | Leoser Seaup Duck Willet :
e .
e 7 | American Golden-eve e Gireater Yellow-legs ! ‘ Beited Kinafisher
. Buffle-head 4 Laesser Yellow.iews
-
: WOODPECKERS
i f Old-squaw . Knot
L } | .White-winged Seoter L} Pectoral Sandpiper Ld . Flicker
. ! ! Duck .. White-rumived Sandpiper .. Red-belived Woodnecker
b ' t - Ruddy Due » ) Baird's Sandpiper Red-headed Woodrecher
4 ) | Hooded Merganser . Leaat Sendpiper . Yellow-beiliad Sapeucker
)i American Merganser L 4 Red-hasked-SErdrmer Oumbu .. Hairy Woodpecker
Doway Woodpecker

* 1 L reasted Mergsnser

o

L %Mm " .

e Blee Lol
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FLYCATCHERS

Fastern Kinebird
Crested Flycatcher
Phoebe

Yellow-beilied Flycatcher
Acadian Flycatcher
Alder Flycatcher

Least Flyeatcher

Waod Pewre

Olive-sided Flycatcher
Emmdonnx

GNATCATCHERS, ETC.

Bluesxray tinateatcher
Culden-crowned Rinxlet
Ruby-crowned hinglet

WEAVER BIRDS

Enulish Sparrow

Ameriens Pipit ¥ T o

Cedar Waxwing

Northern Shrike
Miurant Shrike

Sturling

—

LARKS
Horned Lark

———— -

SWALLOWS

Tree Swallow
Bank Swallow
Rouwh-
Barn Swallow
Cliff Swallow
Purple Marun

vinved Swallow

VIREOS

White-eyed Vireo
Yellow-throated Vireo
Blue-headed Vireo
Hod-eyed Viren
"hiladeichia Vireo
Witbling Vireo

BLACKBIRDS AND ORIOLES
. Bobalink
. Meadowiark
. Western Meadowlark
L Red-wink Uinchbird
Orchard Oriole
Baltimore Oriole
I | Husty Blackbird
Hrewer's Blackbird
t ’ Bconaad (rackie JoMmay
Cowbird

TANAGERS

Scarlet Tanager

CROWS AND JAYS

Rlue Jay
Crow

TITlMI('E.
) 1
o

|

NUTHATCHES. CREFUERS
Black-capped Chick:
Tufted Titmouse

«

White-breasted Nuthatch
Red-breasted Nuthatch
Hrown Crieper

WRENS

House Wren

Winter Wren

Hewick's Wren

Caroltna Wren
Lone-tilled Marsh Wren

€ + ShattbebedMTreh Wren Steige
MOCKINGBIRDS
i .. Mockinabird
e L b
» . : Rrown Thrasher
) : THRUSHES
LN { . Rolnn
. . Wownl Thrush
L]

Hermit Thruxh
ive-bucked Thrusn
' schecked Thrush
Y

Hhaebird

WOUD WARBLERS

Biack and White Warbler
Prothonotary Warbler
Golden-winged Warbler
Rlue-winred Wartler
Tennesece Warbler
Orianuescron ned Warbler
Nashville Warbler

I'uruia Warbler

Yotlow Warhjer

Mavnobia Warhler

Care May Wirhler
Blach-throated Bioe W.arbler
Styrete Warhler
wk-theoated tien Warbler
Cernienn Warkler
Hluwkburman Wachler
thevteat s d Woarhler

Hav.breasted Warhler
Biack-poll Warbier

' ne Warbler

I'imurie Warhler

uim Woarhier

Ouen bird

Sarthern Witer-thrush
Tamsiann Water-thrusn
Kentarky Warbler
Coannecticul Warbier
Maurninge Warhler
Yellow -thront

Yellow hreasted Chag
Hemnleng Warbler
Wilsn « Warbier
Canads Warbler
Redstart

Yadire - rurmpert

FINCHES, SPARROWS, etc.

Cardinal

Rose-breasted Girosheak
Indiko Bunting
Dickeissel

Evening Groshesk
Purple Finch

Pine (jrosbeak

g Reipatt

. Pine Siskin

. Guldfinch

Red Crosshili
White-winved Crosshall
. Rudepad Towhee fasfores - waciest

S

Grasshonper Sparrow
Hensdow « Sparean
Shary-tuled Sparcow

Vesper Sparrow

Lark Niareow
State-calored Junro
Tree Nparrow

Chippine Spareow

Field Sparrow
White-crimned  Nparrow
White-throatel Sparrow

Fox Spa

row
Lincoin's Spareow
Swimpe Sparrow
Sone Rparrow
Lailand Tangspur

Fnow Runting |
) 3
WAL L aateA

sj® nge®sseas

I ,JILA\‘_;&Q,'JA}@“&;

FIELD NOTES

Total Species:

Individuals:
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FIELD TRIP RECORD

Weather: Meteorological Report Observers:
William A. Klamm

Nancy R. Klamm

Field Time:
To:

From:
Total:

Localities:

Distance: By Car — On Foot

Finish:
Start:
Total:
Day & Date:
Y +
. . F T, per
: ' Y VL‘L'I'.L'RES. HAWKS, FALCONS Semiuimated Sanudiiper
: i i Turkey Vulture v it Weatern Sandpiper
| I i N - Ruff-breasted Sandiiper
! ! \ i Shari-shinned Hawa sanderling
| ' ' 4 +- Cooper's Hamk
I . i . . Red Fhalarue
| . 1 g t --Red-ailed Hawk Wilson's Phatarone
| . { WATER BIRDS 4 Red-shouldered Hawk Northern Phatarope
| Common Loon v t ...Broad-winged Hawk
t o 1 S":"""'"“’ Hawk GULLS AND TERNS
3 H a
‘ . . ;‘io:d":"":;e:' ! Fexle Glaucous Gull
foooe- -bi irebe 4+ - Marah Hawk . . Great Black-backed Gull
] : ' Doublecrested Cormorant i ..Osprey : Herring Gull
f ! Ring-billed Gult
. \ y RERONS . * f Duck Hawk Frankhin's Gull
‘1 . 1 . Great Blue Heron .l + . Pigeon Hawk . Bonaparte's tull
! J Sparrow-HFw s
- . Amﬂltll.'\ Exret % Muelil Forster's Tern
4 . » Snowy Egret R Gommon Tern
s+ Little Blue Heron ) GALLINACEOUS BIRDS Cantuan Teen
+ . . Green Heron ) ) 1 ! Ruffed tirouse | Black Tern
sl . ' Black-crowned Night Heron l Hungarian Partridge
R . , Ameriean Bittern I ] Jl:(‘)bﬂ'vhue o DOVES AND PIGEONS
: . “Least Bittern ' ing-necked Pheasant ; I Rock Dove
* : Mourning Dove
| SWANS, GEESE, DUCKS , MARSH BIRDS
|.. 4 | . Whisting Swan i King Rail cucKoos
.| — ¢ Vironia Ral { ‘ l Yellow-bilied Cuckoo
v iy Cansda Goose | Sors | Black-billed Cuckoo
E . . Snow (roose i 4 ' Florida Gallinule
N . . ...Blue Guose ’ n i Coot OWLS
. . . Mallard ! l ‘ Bam Owl
.. DBlack Duck | , SHOREBIRDS . l Screech Qwl
i} . Gadwall | | Piping Plover : (ireat Horned Ow!
. . Eumnean Widweon Seminaimated Plover *, ' Snowy Owl
L, Baldewte btmow Hedgen .l f Killdeer o Barred Ow)
.. Pintail i 1 Golden Plover P Long-eared Owl
« . . Green-winged Teal I | Black.belliad Plover [ Short-eared Owi
. . Bluewinged Teal ; i Ruddy Turnstone . [ Saw.whet Owi
' Shoveller .
. Wood Duck | ¥ Woodeock GOATSUCKERS. ETC.
t J Wilson's Snipe I Whip-poor-wiil
. . Redhead Vo Hudsonian Curlew | R Nighthawk
.. Hina-necked Duck . | Unland Plover !
f f .Canvas-back . ‘ Spotied Sendtiper . Chimney Swift
B . ll;ruur 'Snuoul)urk . il Solitary Sendpuser . Ruby-throated Hummingbitd
. f Lesser Scaup Duck ot | Wiltee . |
. . Ameriean twoiden-vye . Greater Yellow-lests ‘ Beited Kingflaher
. . Butfle-head I ' Lesser Yellow-leww
. B Old-squaw % i Knot WOODFPECKERS
. . White-winged Scoter * f Pectoral Sandpiper g Flicker
. - - While-rumped Sandpper Rad-belliad Woodpecker
. . Ruddy Duck
. ) 7 e I Baird's Sandpiper Rad-hesded Woodnecker
) i Hooded Mernanser . { Least Sandpiper . Yellow-beilied Sapaucher
' + American Merganser . |- . Red-bached Sandinper Hairy Woodpecker
+ ... Red-breasted Merganser L. Dowiteher 4 Downy Woodpecher
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FLYCATCHERS

Fasteen Kingbird
Crestes]l Fiycatcher
hoehe

Yellow-bellied Flycatcher
Acmban Flycateher
Alder Flycatcher

Lenst Fiyeateher

Wond Pewee

Olivessided Flycateher
Emindonax

—————————— -

GNATCATCHERS, ETC.

Wlue-ray tinatcatcher
tinlden-crom ned Kinglet
Ruby-crowned Kinglet

WEAVER HIRDS

Enchish Sparrow

BLACKBIRDS AND ORIOLES

LARKS
Hurned Lark

SWALLOWS
Tree Swallow
Bank Swallow
Rouh.winved Swallow

Barn Swallow
Chff Swatlow
Purple Martin

CROWS AND JAYS
Rlie Jay

Crow

TITMICE. NUTHATCHES, CREFEPERS
h !

Blach-capiel Chickadee

. . '
. f N Tafted Pitmouse
H . ' White-breasted Nuthateh
t
| \ . Red-hroasted Nuthateh
. ' | Reown Croeper
WRENS
. : I
R N s House Wren
. ‘ Winter Wren
. | . Howirh's Wren
. H Catoding Wien
R . . Lone-tubled Marsh Wreen
: Short-hilled Matsh Wrea
MOCKRINGBIRDS
®. . Mockinehird
. . T athared
Rrown Thrasher
THRUSHES
e, . ludan
. . . Woanl Iheusn
. . tHlermit Ihoasn
Olive-boened | heash
, | o v hewenent [heudn

Veory
Bloatnnf

American pllvl‘. “".""“nk
- . Mewdawlark
Cedar Warwing Wetern Mesdow lark
Narthern Shrike . Red-winye Bluckbind
Migeant sShrike Orchurd Ociole
. - faltmore Orule
13 Starling Rusty Wlackbird
VIREOS . Brewer's Rlackbird
| B Hranzed firackle
l White-eved Vireo . Cowbird
H Yellow-throated Vireo
[ Wue-headed Virea [, TANAGERS
Kedeved Ve | | ' Seartet Tanaser
Fhibideivhin Viren
Warbling Vires FINCHES, SPARROWS. ete.
_WOUD WARBLERS * Cardinal
ime-breasted
; Itack and White Warbler Rome-breasted tiroshenk
| ; . . Indizo flunting
) . I'rothonotary Warhler
} i . Dickeissel
Vo Golden-wineed Warbler Fventmy (;roabeak
en
! . Riue-winced Warbler N ‘I“"F "‘:‘ pen
. . fenneece Warbler role Fine
: Pine tirosheah
Lo Rent:
- Nashulle Warbler p':u;"l' .
Faraby Warhler “ne Xiskin
' . sioldfinch
, Yoltow Warhler Forad ool
o G
[ Moy ioise Warhler ol
H Cape My Warbter j While-winired Crosshill
- A W o
Re- h
P Taekethrated Blae Woater tod-eyed Towhee
! ! Mertle A o ree Savannah arrow
! i ' Grisshorger From
| Rias h-throstest Goreen Warbh v o M
! Cornlenn Waibier \.‘ ”;A } '("‘:m“
H h Stadedd Nparrow
| Hliehhnrran Wishler i ' "
i Verper Sparrnw
l Chestnat subdd Woarhler 1 K X
H av-bieared Warkto ik Simerow
' . L d Siate sored Junen
. Biackh paal Woen e
| . Lovw s
A } Fone Wocner ' AN
f f ' v Wartier ! b
" W rent . | I et Searrow
; chler ! !
' | " m, . * | i Whitecrowned Siarras
! ) N ° | Whitethrotest <o row
i n Sortherts Wty (hrush .
i Nparrew
. . Poristant Woater thrush e
: oy W Linenin « Spatoow
. v Wreer ° Hwomp sparrow
, L reanectiout Wt s X
i [ S0 NP
i i Moarmine Woarkie
' BN Lo amat Lotiespour
; N .
I tunt .
i { l Yodloow bre astoag v hat '“ w B ;m
Vo Mot Woachie d Vel LRI
| . y Wilwon « W e
!

tanada Woarter
Rusixtant

FIELD NOTES
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a,fw, 77(47’ }mu/ 1977

Weather:

FIELD TRIP RECORD

Meteorological Report

Observers:
William A. Klamm

Nancy R. Klamm

. .
Fietd Time: Localities:
To:
From:
Total:
Distance: By Car — On Foot
Finish:
Start:
Total:
Day & Date:
—
\ . i Stilt Sandpiper
H . VULTURES. HAWKS, FALCONS o Semimimated Sendguer
! | ‘ Turkey Vulture Weatern Sandpiper
| . I Buff-breanted Sandpiper
- Sharp-shinned Hawk Sanderhn :
| . ¢ 4 - Coopet’s Hawk
: { s Red Fhatarore
! ; t - ::-l:'lddl-::ku . Wilson's Phalsrope
| -shoulde: awk N
WATER BI1 Northern Phaiaroie
i ' RDS ..Broad-winged Hawk
1+ - Common Loon Rough-legied Hawk GULLS AND TERNS
st o4 . Horned Grebe Baid Eagie . Glaueous Gull
~ .- 4+ Piedbilled Grebe .. Marsh Hawk 4 Great Black-backed Gull
1 i .. Double<crested Cormorant L4 - Herring Gull
..... K ...Osprey o Ring-billed Gull
) | HERONS i Duek Hawk & Frankiin'e Gult
° Pi . G
R i Great Blue Heron .. ...Pigeon Hawk ¢ Ponaparte’s Gull
! Avrrerrcun i e | Spacroa Hawk 7247 o L Lol
® + v S P Burer ‘oo LonaTe t * 24 ‘o Forslers Tern
+ ¢ . Snowy Eyret . Gommon Tern
. . . Littte Blue Heron GALLINACEOUS BIRDS . Casmnan Tern
o ., B Green Heron Ruffed (rouse Black Tern
. 1. .. Black-crowned Night Heron Hungarian Partridge
. o Amerean Bater 1‘:‘_’" white . DOVES AND PIGEONS
P . Least Bittern ink-Necked Phessant “ } ; Rack Dove
H i Mourning Dove
| SWANS. GEESE. DUCKS MARSH BIRDS
" :
|1 Whisiine Swan . ! . King Rail Cuckoos
e L Cenads G “”;;'""" Rail { Yallow-billed Cuckoo
b ' ..Canada Croose . .....Sora Black-billed Cuck
L1 Snow toose [2 Flosida_Gekiaule mtn Torhoy : sk billed Cockoe
. ' ' .Blue Goose Coot owLs
° .. Matlard ' ! Bam Owl
L4 N | Black Duck " SHOREBIRDS Screech Owl
. . Gadwall X Piping Plover b } Great Horned Owl
|- 1 Europesn Widseon . Semiraimated Plover [ Snowy Owl
. | Baldeate lomninin, b utjusnt . Kitldeer \ | ..Barred Owl
[ | Pintail . Golden Plover t Long-eared Ow!
. ' | - Green-winged Teal L4 Black-hellied Piover . j Short-eared Owl
. . ‘ DBive-winged Teal L4 Ruddy Turnatone . L Saw.whee Owl
g . Shovell
o] ! by Woodeock GOATSUCKERS, ETC.
} Wood Duck . <
] f Wilsenia Snipe snismcy, .. Whip-poor-will
- 1} Redhead - Hudsonian Curlew Nighthawk
|4 Rinu-necked Duck - Upland Plover -
|- i .Canvas-back L Spotted Sandpiper Chimney Swift
g { + tirester Scaup Durk Solitary Sandpiper Ruby-throated Humm:ngbird
(4 | 4 Leseer Scaup Duck . Willet .
v L _American Goldenweye L4 Greater Yellow.ieqn Beltad Kingtisher
4 f f Buffie-head b Lonser Ysilow.legs
| g Oldsquaw Knot . WOODPECKERS
J -} . ..White-winged Scoter Pectora! Sandpiner X Flieker
| - * . White-rumped Sandpiper Red-beilied Wood
¢ - Ruddy Duck .Baird's Sandpiper . L Red-headed Woodracker
l Hooded Merzanser [4 Laast Sandpiper Swdy Yellow-bellled Sansucker
. American Mergunser L4 _ - .- RedRrhkwI-Gondniper .Haley Woodpecker
-4 .l.. Red-breasted Merganser L4 [ Downy Woodpecker
2
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FLYCATCHERS

Fastern Kinwbird

Crested Flycatcher

Phoebe

Yellow-beilied Flycatcher

Acudian Flycatcher

L4 “dser Flycatcher ¥ (1~
Least Flycatcher

. Wood Pewee

Mive-sided Fiycatcher

Emindonax

GNATCATCHERS, ETC.

Blue-uray Gnateateher
twlden-crowned Kinglet
Ruby-crowned Kinklet

American Pipit

Cedar Waxwing

Northern Shrike
Migrant Shrike

Starhing

LARKS
Horned Lark

SWALLOWS

Tree Swatlow

Bank Swallow
Rouwh-winged Swailow
Barn Swallow

ULl Swallow

Purple Martua

A ] *s e @

VIREOS

{ White-eyed Vireo
Yeilow<hroated Vireo
Blue-headed Virea

CROWS AND JAYS
l Rlue Jay

Crow

TITMICE, NI THATCHES, CREEPERS
Black-capped Chickadee

White-hreasted Nuthacch
Ped-breasted Nuothaten

1
.
i
1
1 .
' Krown Crieqer

-

1

b ¥

| Tufted Titmouse
;

|

]

WRENS

I
| N Honse Wren
i Winter Wren
. ‘ . Hewick's Wren
I ) Catolina Wren
| Loni-billed Marsh Wren
Short-hilled Marsh Wren

MOCKINGBIRDS

. . Mockinkbird
i . , Catherd
Hrown Thrasher

L

THRUSHES
. 1 . Roin
. . Wowul Thrush
e. . . Hermit Thrish
tive-bicked Thrush
—heshed Thrush
v
iHlsebnrd

. Bud-eyed Vireo
Praladelphin Virea
. ! Wicbhne Vireo
) WOUD WARBLERS
l | Blick and White Warbler
Y‘ Prothonotary W.arbler
t H tiolden.winred Warbler
. Biue-winced Warbler
. . Tennewce Warbler
f N thramre-crowned Warhier
L4 ‘ Nashulle Warbler
‘ , Parula Warbler
. . Yellow Warbier
. ' Mavnolin Wirhler
' Cape May Wirhler
. tiiach-thraated Hloe Wachler
° ( o dere Warbier idav - Autnfile
N Hoach-thriade) Green Wirbdo v
\ Ceenlenn Worhler
| Blickburniah Warhler
| ; Chesttiatosnied Warbler
i N Bav-hreasted Warblo
§ { Hiaek-poll Woarkley
1 i i ne Wrhler
; i Pevre Warklar
: , Fim Warbler
\ i Ceven b
i N Searthern Woater-thrush
N } Lavivinna Water-thrusn
i ' hentuchy Warbler
| 1 Conneetieat Warbier
t \ anine Warnler
o | . Yo b Phront
L4 | B Yo ow broasted Chag
i + Hoamped Warbier
. f Wien s Warbier
. [ Warbter

Hedstart

WEAVER BIRDS

| Enclish Sparrow

'

BLACKBIRDS AND ORIOLES
Bubalink
Meadowlark

. Western Meadowiark

Red-wine Blackbing
Urehard Oriofe
Ainttimace Oriote i hinm.
Rusty Blackbicd

i lrewor'a Kiackbird

i

. l Bronzed Grackle

. Combrd
TANAGERS

irlet Tanager

FINCHES, SPARROWS, etc.

Cardinal

Rome.breasted Grosbeah

Indiko Bunting

Iheheissel

Evenuing (roabeak

Purnle Finch

Pine tirosheak

Red it

I'ine Siskin

Goldfinch

Reel Crowstull

White.w nced Crosahitt

Rt Towhee Alfoes - Guaa-
Suvannah Sparrow

Grisshopper Sjarrnw

i

Sharp-tuled Xparrow

‘AnJow s Sparrow

Vesper Sparrow

Lark Sparrow
Shatecolored Junco
Tire Sparrow

Chibpinge Sparrow
1eld Sparrow
Whte.cromned Sparrow
White-thronted Spoarcow
Foy Sparrow

Litcotn v Sparrow

Swamp Sparcow
2onR NRrrow
bavtand Lonvs<bur
Troew fantinge

ronay Somch

FIELD NOTES

Total Species:

Individuals:
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9"”{’”/; ﬂ“‘?/ W 1787

FIELD TRIP RECORD

Weather: Meteorological Report ~ Observers:
William A. Klamm

Nancy R. Klamm

Fietd Time: "
ield Time: Localities:
To:
From:
Total:
Distance: By Car — On Foot
Finish:
Start:
Total:
Day & Date:
T 1 T o
o Sult Sandpiper
‘ : . VULTURES, RHAWKS., FALCONS s Semipuimated Sandjuger
| i Turkey Vulture o jucynl . Western Sandpiper
i [ : . Buff-breasted Sandiiper
I i l . Sharp-shinned Hawk o Sanderhng
| 4 Cooper's Hawk
l S Red Fhalarape
i - -Red.tailed Hawk L4 Wilson's Phalarope
WATER BIRDS Red-shouldered Hawk ..Northern Phalarone
Common * ean - ...Brosd-winged Hawk
g - :o:un-lened Hawk GULLS AND TERNS
..... o Horned Grebe . aid Eagle _Glaucous Gull
4= ¢ Pled-billed Grebe 4- - Marsh Hawk .. . .Great Black-backed Gull
. { { _..Doublecrested Cormorant im {Au(l[ . -.Herring Gull
. ~-Osprey o Ring-biiled Gull
' HERGNS Doal-Haswk /1L uqront . Frankiin's Gull
. i Great Blue Hemn7 . } {. ...Pigeon Hawk " L4 Bonsparte's Gull
¢ t gmu; F:vrot Centrlon x . . Forsters Tern
- ..Snowy Egre hd
.Little Blue Heron GALLINACEOUS BIRDS Common Tern
: ! y 17 . Caspnan Tern
*! ., } Green—Heron Jucnsfredaa Mun Rutfed Grouse . _ Black Tein
® e Blaek-crowned Night Heron Huhgarian Partridge
. 1 - American Bigtern -}B‘?b-whnlo . DOVES AND PIGEONS
t. i Lesst Bittern - Ring-necked Pheasant l ] Rock Dove
. Mourning Dove
SWANS, GEESE, DUCKS MARSH BIRDS
. ' ... Whistling Swan -King Rail CuCKkoos
. - o Virginia Rail . Yallow-billed Guckoo
|| --Canada Goose -Sore e i Black-billed Cuckoo
i Snow Goose el Prorida—Gatinule (c1mmen et hin
. H ....Blue Goose L4 Coot. OwWLS
° .| Mallard ! Barn Owl
° y | Black Duck SHOREBIRDS . Screech Owl
| I ! Gadwall L4 Pining Plover - (ireat Horned Owl
I o _European Widgeon . Semipaimated Plover Snowy Owl
Buidpate . Killdeer -Barred Owl
of | ] pintan . Golden Plaver Longeared Owl
. ¢ -} -Green-winged Teal 4 Black-bellied Plover Short-eared Owl
: H B Blue-winged Teal o Ruddy Turnstone Saw-whet Owl
Shovall:
ol 1 e e Woodeoek GOATSUCKERS, ETC.
i ! Wilson's Snipe / ... Whip-poor-wili
} - | Redhesd . Hudsonian Curlew .. Nighthawk
b \ : Ring-necked Duck Unland Plover ° - -
i i. 4 ..Canvas-back . Spotted Sandpiper Chimney Swift
!
' i } -Greatar Seaup Duck Solitary Sandpiper Ruby-throated Hummingbird
y -« | Lesser Seaup Duck 4 Wiliet .
i } -} .American Golden-eve Greater Yellow-teas Beited Kingflaher
1 ! Bulfie-head 4 ...Logsser Yellow.leww
. ..Old-squaw . Knot WOODPECKERS
. l . ....White-winged Scoter g Pactoral Sandpiper hd . Flicker
. ... White-rumped Sandpiper Red-ballied W
. ...Ruddy Duck
. ! y Due ...Baird'a Sandpiver -} -....Red-headed Woodpecker
i . Hooded Merganser . . ..Lanst Sandpiper - Yellow-bellled Sapsucker
l . ..American Merganser «f- -Red-backed Sanduiner .. Hairy Woodpecker
I S— de.oo..Rod-breastsd Merganser a b Downy Woodpecker
» Mondlid
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FLYCATCHERS

GNATCATCHERS, ETC.

WEAVER BIRDS

1]
- '
| Eastern Kingbird Blue-xray Gnatcatcher l I Envlish Sparrow
Crested Flyeatcher Guolden-crowned Kinulet
. Phoebe Ruby-crowned Kinklet BLACKBIRDS AND ORIOLES
Kellow-bell:ed Flycatcher American Pimt Rubolink
cadian Flycatcher . . Meudowiark
. Aidor Flycatcher 7 b~ Cedar Waxwing . Western Meadowlark
. ::.m Flyeateher Northern Shrike ° | Red-wine Bluekbind
wod Pewre sh Orchard Oriole
Ni . Migrant Shrike
| Olive-mded Flycatcher » - Baltimore Oriole
Empudonax Starling . I ; Rusty Blackbird
: Urewezs Hiackbird (MmsPL
VIREOS !
, \ | LARKS RE . l ‘ Hronzed Girackle
i+ Horned Lark White-eyed Viren . Cowhird _/
Yellow-throated Vireo N e p—Obbemdrial
N SWALLOWS ’ o homded Vireo St by o TANAGERS
}  Tree Swallow . Red-eyed Vireo l Ses
: | | Bank Swallow Philadelphia Vireo ' Seariet Tanaver
; Rourh-winged Swall o Carbling ¥ ;
,f ; * n::: S“‘”‘Al‘l‘ow wallow Warbling Vireo FINCHES, SPARROWS, etc.
. { i { Cliff Swailow WO00OD WARBLERS 4 Cardinai
Ll ¢ .
Purple Martin I Bluck and White Warbler 'l!nt:v-br:lnnled Grosbeak
N Warbl o Bunting
CROWS AND JAYS l.rmhonuu\ry arbler Dickerssel
1 | Golden-winsed Wirhler Ev o
J | Blue Jay Rluewinzed Warbler vening (rosbeak
Craw . . Tennewve Warbler Purtle Finch
. Pine Grosbeak
L4 , Uringe-crowned Warbler
TITMICE. NUTHATCHES, CREEPERS . Nashville Warhler :f“""'L' .
| H | Black-cupped Chickadee uli Warblar » l,:,'l‘:',' " "
H | ! Tufted Titmouse ° Yeltow Warbler Rt ('_“' -
] ! ' <
« |} Whitebrensted Nuthatn L3 Makenotix Warkler Whiteomm il "
© ] Tedhcensted Nuthauh . Vo Cate May Warbier R e € rimaty
. I Brown Creeper . | Bhitch-throatod Rlue Woarbler . ebeved Tawhee
. ! Y Warlier Yulélev. o nefeset Navannah Sparrow
WRENS ¢ Blavk-throatet « reen Warhlor ;;.,.\\Inm.,@, S
. RENH
o, g ’
. ] L ome Wren waleun Warbler . Sharret uld Spacraw
: . . Blackburnian Warhler .
+ H i Winter Wren ¢ i Vestwr Spacrow
nre fest e e d Wairbier
Howick's Wren . . Lark Sparrow
t 3 iav.hreasted Wirhicr )
. Carohina Wreen . ek ol s tes (] Slte-cnlored Juneo
°L . lonebilled Marsh Wren ! peke ! Tiee Sparrow
o ' ; i Fitie Worbler °
i i Shortehdled Masen Wren f { Pratre Warhlor thibpine Sparrow
- . : e Viekd Sparrow
} MOCKINGBIRDS } t ”' vl ner . | White.crow ned
. \ i ven b . X . .
... Mockinbird . {3 Northeen Water-thrush ,\.\"":""""”‘"' Spareow
"L .. tahird Lanisiana Water thrusn ° . e '
. Brown Thrasher hentucky Warbler Sneuln Rrarrow
| sonneetient Warbicr o zm-m: nrarrow
) THRUSHES ! Mourning Warbier e A
* . Robin . i Yelloworhraat P s
Wosnl Theush I 0 Yellow-breastal Chat o Hunume
co ‘ . T/ ¥
o0 Hermu Thenen i Hooaed Warbier e M Tk
o . : Dhiebueierd Thrish Swhomsn @ | ‘ Wivon's Warbler
' . titny-cheeked The:y.n i { 1 Canada Warhler
. X X Veery Ll i | Redstart

Hlveberd

FIELD NOTES Total Species:

Individuals:
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(e, 7uv, M 1987

Weather:

Field Time:

To:

From:
Total:

FIELD TRIP RECORD

Meteorological Report

Distance: By Car — On Foot

Finish:
Starr:
Total:

Observers:
William A. Klamm
Nancy R. Klamm

Localities:

Day & Date:

-1

WATER BIRDS
.Common Loon

Horned Grebe
Pied-billed Grebe

—————

l

. .Double—crested Cormorant

e e e e A —

!
!
i
:
f

HERONS
Girent Blue Heron
. American Eqret
Snowy Egret
Jattie Blue Heron
¢ en Hetva

Black-crowned Night Heron

American Bittern
Least Bittern

L)

SWANS, GEESE. DUCKS

Whistling Swan

Canada Goose
Snow Gonae
Blue Goose

Mallard

Black Duck
Gadwall

European Widgeon
Haldpate

Pintail
Green-winged Tesl
Blue-winged Tes|
Shoveller

Wood Duck

Redhead
Ring-necked Duck
Canvas-back

eater Scaup Duek
Leaser Scaup Duck
.Amaerican Golden-vye
Buffle-head
Old-squaw
White-winged Scoter

.. Ruddy Duek

Hooded Merganser
American Merganser
Red-breasted Mergsnser

Stiit Sandinger
VULTURES, HAWKS, FALCONS L4 Semipulmated Sandpger
Turkey Vulture Weatern Sandpiper
Ruf(-breasted Sandinper
Sharp.ahinned Hawh Sanderlihi
. Cooper's Hawk
Red Phalarme
-.Red-tailed Hawk Wilson's Phalarope
Red-shouldered Hawk Northern Phalarope
Broad-winged Hawk
Rough-legged Hawk GULLS AND TERNS
Baid Eagle Glaucous Gull
- Marsh Hawk (ireat Black-backed Gull
. Herring Gull
- Otorey . Ring-billed Gull
) Duck Hawi Frankhin's Gull
i } {. Pigeon Hawk . . Bonaparte's Gull
»
’ Swarrowtrwk Rielul Forster's Tern
. . Common Tern
GALLINACEOUS BIRDS Caspian Tern
Ruffed Crouse _ Black Tern
Hungarian Partridee
Bob-white DOVES AND PIGEONS
Ring-necked Phesaant . ] ] Rock Dove
. Mourning Dove
MARSH BIRDS
King Rail CUCKO0O0S
R ...Vieginia Rail l { Yellow-biited Cuckoo
* - Sors Black-billed Cuckoo
Florida Gallinule
4 Coot owLs
Barm Owl
SHOREBIRDS Sereech Owl
Piping Plover - Great Horned Owi
. Semipsimated Plover 4 Snowy (rwl
* Killdear Barred Owl
. Golden Plover Longeared Owl
o Black-betlied Plover Short-eased Ow|
Ruddy Turnastons Saw-whet Us
Woodcock GOATSUCKERS, ETC.
Wilson's Snipe Whip-poot-mit
. Hudaonian Curlew . Nighthawk
Uplsnd Plover -
Spottad Sendpiper Chlmney Swift
Solitary Sandpiper Ruby-throated Hummingbird
Wiilet Py
. Greater Yellow-less Beited Kingfisher
L4 %
mr Yetlow:texs WOODPECKERS
L4 Pectoral Sandpiper ° Flicker
. White-rumped Sandpiper - ..Red-beilied Woodpecker
4 Baird's Sandpiper Red-hesded Woodnecker
° Lasat Sandpiper 4 Yellow-bellied Sapsucker
d Redbacked Sanduiver &) Lomben - Hairy Woodvacker
—_ . Dowlitcher L4 Downy Woodpecher
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FLYCATCHERS

Eastern Kinwbied
Crestest Flyratcher
Phoebe

Yellow-hellied Flycatcher
Acndian Flycatchee
Aider Fiycateher

Lenst Flycatcher

Wood Pewee

Olive-sided Flycateher
Empudonnx

LARKS
Horned Lark

SWALLOWS
Tree Swallow
Hank Swallow
Rouch-winved
Barn Swallow
Chif Swallow
Purple Martin

Saallow

UROWS AND JAYS

i

i

lue Jay
Crow

TITMICE. NUTHATCHES, CREEPERS

!
i

1{

Hiack-caped Chickadee
Tafted I'itmouse
Whete-hreasted Nuthateh
Red-bre:sted Nuthawch
Brown Criejar

WRENS

House Wren

Winter Wren

flewirk's Wren

Carolina Wren

Lamng-bilied Mas~h Wren
Shasklabuliod-Masah Wren ltdgt

MOCKINGBIRDS

Mockinsbird
Catberd

trown Thrasher

THR1 SHES
Raobin

Theaen
tlheson
Thrian

flermit

sHive-bae

iy heeked
ANERSY
[twboed

GNATCATCHERS, ETC.

Blue-gruy Ginatcatcher

WEAVER BIRDS

Enchish Sparcow

BLACKHIRDS AND ORIOLES

Bobolink

Meadowinrk

Western Meadowlark
Ked-wine Blackinmg
Orchaed Oriole

Hltimare Griole

Rusty Blacebird

Biewer s Hischbird
Lewmred Grackle J2remens
Cawbird

TANAGERS

Scarlet Tanaver

FINCHES, SIPARROWS,

. Cadlden-crowned Kinlet
. Ruby-crowned hinglet
* American Pipat hd } [ ’
‘ Cedar Waxwing 1 ! !
i Novthern Shrike . '
i Migrant Shrike i
o | Starhing o ! :
VIREOS Pl
[ ° ‘ f
Y i White-eyed Vireo o ! ;
P i Yellow-throated Viren
L ' i Blucabeadgd Vireo .zauzuj , ,
' , { Rod-eyed Vireo l . i
. i Philadelphia Vireo
I | Warbling Vireo
WOOD WARBLERS U I ‘
\ .
; i1 lack and White Warbler |
|| Prothenotary Wirbler i
' i tivlden-winged Wirhler §
: i Hlue-winyed Warbler !
. . Lennessee Wirblyy t
. . R Uringe-erwned Woarbier |
4 } . Nashville Warhl,r !
‘ . Faruln Warbler .
; ' Yellow Wirhler
I H Moewnohin Warbler
] | . Care May Warhlee i
[N Black-throated Wae Wabler . b
° i . Myrtbe Warhler Ut Frdaas ’ !
H \ Wiark-thomtes Goen Warnl r N
i } Ceralean Warbler - t
| | Fdachburnian. Wirhler . !
i i Chestnt e d W rier '
H ] Hovebrensted Warhio) N I
! . ; Bleh ol Woriiles p i |
N . ' P one Warbler - ' !
\ . . F e Werbler ° ! !
L . | I'om Warhler . :
) N N Oyen hind -
| : ) Northern Witerohrusn ° t
I 0 ] Tewsimna Waterahrush . I
i f i Kentucky Woarbier . |
| B ! tonnectient Moy o I
| i . Mearnime Warbter -
e | \ N {iaw -thromt ° !
i . R Yetlow bersitatend € hut :
; R , omnfed Wiarbles .
. ' | Waseon ~ Warhler
. . Canads Warbler
| Reststart

ele.

Cardinal

Rime-hressted Grosheak
fndizo Bunting
Dicheissel

Evening Grosheak
Purpie Fineh

Pine Crosheak

Redrnil

Pine Sishin

Goldfinech

Hend Crosah Il
White-winced Crosshill
Riad-eved Towhee

annah Arrow

Starrow
I nadow ~ Srarrom
Fhareeted Spaceew
Visner X, arrow
Ltk Stareow

Sl ceolorel Junco

rrow
Chipine
oeld
Whte-rrowned S
Whitethroa el

Fax Sparrow

farrow

Starrow
arrea
Rparrow

Lineoin « Sparrow

Swamp TArTUW

Sane Rparrow

Leadand Tamespur

Runt
Hewis Fock

Srow

FIELD NOTES

Dis

Total Species:

Iindividuals:




Weather:

Field Time:

To:

From:
Total:

,/;ﬂn/‘ Fat, Tharehe 154

FIELD TRIP RECORD

;ﬁd&, Acaufy
\]’AAW-Q/ pf
1(1-4&{ o J 29, 7/~u1, s 2L ddyu— P

Distance: By Car — On Foot

Meteorological Report

-

Al ./’(J,n, .

Observers:

William A. Klamm
Nancy R. Klomm

, Localities:
Bawun aug atl dne % oo
2 /})uuuww o The adfen

(ere i,

Finish:
Start:
Total:
Day & Date:
T v T
! ( ‘ Sult Sandimper
: ! VULTURES., HAWKS., FALCONS Semipuimatesi Sandiaper
' i 1 Turkey Vulture Western Sandpiper
l - Buff-breasted Sandiiner
‘ ' Shart-ahinned Hawh Sanderling
| ] {.  Cooper's Hawk
i . i P | - Red Phalaroe
! Y { :z":ﬂ«lidﬂl";i Wilson's Phalarone
! | i WATE D ~shouldered Hawk Northern Phalarope
| R BIRDS JEORY S 1 .. Broad-winged Hawk
¢ + . .Common Loon . 1 lw:‘qh.lezluui Hawk GULLS AND TERNS
i s ¢ Hornad Grebe - Baid Fazle Glaucous Gull
i. t - o Piedbilled Grebe 14 . . Marsh Hawk _ Great Black-backed (iull
N t Double-crested Cormorant . Herring Gull
T Osorey . Ring-billed Gull
- HERONS Ny i Duck Hawk Frankhin'a Gull
. \ . - ..Pigeon Hawk Bonaparte's Gull
4 H Great Blue Heron Reo P
) r ]
Jl e } ";‘”"'“é‘ E:"" ! k el Forster's Tern
- nowy Egre! N
1 f ) . - Common Tern
. . ‘_1:,,_“. Blue Heron GALLINACEOUS BIRDS Canpnan Tern
- N Gireen Heron Ruffed Grouse Black Tern
1 . ' Blaek-crowned Night Heron Hungarian Partridge
' A Bob.white DOVES AND PIGEONS
“ A
: v ‘ lm.:‘c;:‘g':"" Ring-necked Pheasant . I I Rock Dove
®| Mourming Dove
SWANS, GEESE, DUCKS MARSH BIRDS
. I I Whistling Swan Kf"" Rail | cuckoos
. - - Virginia Rail i 1 Yellow-billed Cuckoo
b ' { Canads Goose ...Sora Black-billed Cuckoo
‘- ' ! Snow (Goose Florida Gallinule
. l ' 1 ...Blue Gooae Coot. , owLS
® 4 L Mallard . ‘ Barn Owl
®. . Black Duck SHOREBIRDS i Screech Owl
L Gadwall l Piping Plover . o tireat Horned Qwl
, | .European Widgeon Semipaimated Plover ¢ 4+ Snowy Owl
. i} . Baldpate Grnuicam W idgun e Killdeer i l Barred Owl
. i . Pintail tiolden Plover i Long-esred Owi
e ‘ ' Grean-winged Teal Black-bellied Plover . } [ Shorteared Owl
b4 i i . Blue-winged Teul Ruddy Turnatone ' Saw-whet Ow)}
. :
Shovell
b eller Woodrork GOATSUCKERS, ETC.
' i ' -Wood Duck . < %
! ' ' Wiloowss Snipe 2. 3% 10 _..Whlp-poor-will
| ' ' Redhead ! Hudsonian Courlew A Nighthawk
e B . Ring-necked DNuck H Uniand Plover
I~ v+ Canvas-back i Snotied Sendpiper Chimney Swife
f ' f firester Scaup Duck Solitary Sandpiper Ruby-throated Hummingbied
PR N Lesser Scaup Duck Willee . -
. } PR _American Golden-eye Grester Yellow-less Beited Kingflaher
e Buf(le-head b4 . Lessar Yellow-lexs
) . Old-squaw Knot WOODPECKERS
j- | - White.wineed Scoter Pectoral Sandpiper 4 Flicker
i - White-rumped Sandpiper ....Rad-bellied Woodnecker
l ] ~Ruddy Duck Baird’s Sandpiner Red-headed Woodnecher
l Hooded Merganser Laeast Sandpiper Yellow-bellied Sapsucker
J I . American Merganser L 1 ) . Red-backed Ssndinper ~Halry Woodpecker
S ~i. . Red-brassted Maerganser L...m I Dowitcher Downy Woodpacker
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FLYCATCHERS

Fastern Kingbird
Crested Flycatcher
'hoebe

Yeliow -beilied Flveatcher
Acudian Flycatcher
Aider Flycatcher

Least Flveatcher

Waoned Pewee
Olive-xided Flycatcher

ey

UNATCATCHERS. ETC.

Wlue-wray Gnateatcher
tiolden-crowned Kinulet
Ruby-crowned Kinglet

WEAVER BIRDS

Envlish Sparrow

|
|
|

BLACKBIRDS AND ORIOLES

|

t
i
i
i

Hobolink
Meadowiark
Western Mesdowtark
kbini
Orenard Ornoke
Batimore tinole

Red-wine

Rty Bincatrrg

Hrewer v Biacab g

Uroneed (rucale o mreindte
Cambirg

TANAGERS

Scariet Tanaver

Empidonax
. . B LLARKS
) ' Horned Lark
) SWALLOWS
' , Tree Swallow
H . Bank Swallow
1 B . Rouch-winred Swillow
} . ' Barn Swallow
i ) . Cluff Swallow
) i b Purple Marun
CROWS AND JAYS
f . Blue Juy
L4 . Crow

TITMICE. NUTHATCHES. CREEPERS

! |
+ N ( Bhick-eaiped Chickadee
L ) H Lafted Titmouse
) ' . W h:te-bresstet Nuthateh
N . ) {ted-hrensted Nuthateh
!
H ' Heown Criepur
WRENS
1 .
1 ¢ House Ween
' ' . Winter Wean
. ' Hewirh's Wrer
. ‘ turolina Weer
. . Lons-tulled Marsn Wren
. . Short-bulled Miarsn Wree
MOCKINGBIRDS
°. . . Mockinebied
B . Cathurd
Tirnwn Thrisher
. THRI SHES
°. . Ratan
. . Wowsd The gen
. .
. '

Vavey

v
? x American Pyut
Cedar Waxwing
Northern Xhrike
i Migrant Shrike
l Starhng
’ | VIREOS
S 3 White-eved Viren
' . | Yellow-throated Vireo
I 1| Ruehesded Vireo
i ! Ldeved Vireo
+ B ! Philadelphin Voreo
! i ) Warbling Viceo
) ‘ | WOOD WARBLERS
l : ' litaick and White Warbler
i i Prothonotary Wi rbler
i HE Golden-winved W.rhler
. . Hue-winved Warbler
I : . lennesce Warbler
' . ' Uranvecrownet Warkler
H . ; Nashuille Wirhivr
I , . Varaly Warhler
| { B Yotiow Warhier
i ' . M wnoha Warhier
H f ! Care May Worhler
I ) . Biaek-thenated Ble Welier
[ Martle Worhler
i { . nchothroate!l Lreen Wb r
i ' dean Wohier
H i achburtaun Wa-bler
] b Cormitintoanhod W bler
1 + 4 Bayv-hee tenl Moarhl
] » [V en-dl Wartoer
. . e W hler
| . Poaire Wirhler

'om Wornler
\ Voen b
Heen W tor thrash
. Lo oo Water-throsh

. hontacky Warbler

. tanneetogt Warbbor
Mourrine Warhive

. Yelloon -thront

. Yolliw brogatead - hat
H 4 Warhier

. Wilwn « Wichler

. U enaeda Warbler

. Resfstart

FINCHES, SPARROWS, etc.

Curdinal

Rome-breasted Giroabieak
Indigo Hurting
Dakrissel

Evening Grosbeak
Purnie Finch

Pine <rosbean

Restranii

Pine Sishon

Leidfineh

Rest € raeshill
White-wires Cromsn s
Resbeeved Towhee
Savannan Soarrow
fotitsahoter Ntaerow
Honaow « Srarmew
SNArnet g Sarrow
Neper S iraw

A

St tbed Junen

Do Ny eeaw

e s arrw
oS arrow

Whee rawred S0 g w
White il S
1o parew

Loneoin = e w
Sawamn Starow

SO N ArT W

Tocitana 1

Sroawm B
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FIELD NOTES

D20

Total Species:

Individuals:




(Lf}l,. 4/)(17 /(:Lu;u 199¢

FIELD TRIP RECORD

Weather: Meteorological Report Observers:
william A. Klamm
Nancy R. Klamm

Fietd Time: Localities:
To:

From:
Total:

Distance: By Car — On Foot
Finish:

Start:

Total: Day & Date:

) o b Slt Sandpsper
VULTURES, HAWKS, FALCONS Semuipuimated Satuliier
X ! t f ] Turkey Vulture Western Sandpiper
: i | - [ Buff-breastet Sandisper
; | ¢ Sharshinned Huws l | Sanderting
i - ) Covper's Hawk
‘ .. ' [ Ked Thatarove
! N t + :::"u"'d Hawk '! | i Wilson s Phalarome
WATER BIRDS ’ : -ehouldered Hawk I Northern Phalarore
Common Loon . ‘ Broad-winged Hawk
' M - " 4+ . Rough-legzed Hawk AULLS ANC
V'« +  Horned Grebe , | Bald Eagle e at
. Pied-bill Greb. | laucous G
I’ : illed Grebe . $ Marsh Hawk Great Black-backed Goll
. i Doublecrested Cormorant ‘ \ Osprey hd Hernnz Gutl
L4 \ Ring-uiled Guil
o o HERONS v 4+ Duck Hawk b Frankhn's Gull
‘ ' {;remt Blue Heron s s+ Pweon Hawk ® y Bonaparte s Guli
I . ' American Eqret ¢! ' Sparraw—tHawk ﬁufu.[ { l 4I F ”
NN , Snowy Egret i ! i (-nrnurl Tern
s+« . duttls Blue Heron ) GALLINACEOUS BIRDS | t . “ommon Tern
e - . Green Heron l ! Rut K el | . Caspan Tern
! Hinek-crowned N ! : e T o Pinck Tem
V -erown wht Heron f 4 . Hungarian Partnidge
) . , Amercan Bittern o | j':ﬂb-wlma ,  DOVES AND PIGEONS
... . Lest Bittern Pt in-necked Pheasant | 1 1 Rock Dove
e . H Mourning Dove
., SWANS, GEESE. DLCKS , .« , MARSH BIRDS e o
I ., | Whistling Swan v+ ¢ | K Rai | CLCKoos
® o — S v Virmne Raid } i+ Yellowbilled Cuckoo
T e oose T + . Sora Lo Blackebilied Cuckoo
f . . ow (ioose | N i Florids Gallinule
1 . . Blue Goose L . ' Coot, OWLS
® !, Matam Pl b Bem o
:
: {. . Bleck Duek . , SHOREBIRDS . 1, Scresch Owi
Vo Gadwan L Pitieg Plover ¢ -4« Great Horned Ow!
: . . European Widceon P 4 Semipaimated Plover . | B Snowy Owl
L ‘ . Beldowte uusom '/,.74.m o | Killdeer . | Barred Owl
' | ' Pintail k . i | Golden Plover ' ' § long-eared Owli
: | . . Green.winged Teal ' H | Black.beilied Plover . . + Short-eares Owi
: | ll:‘u&wmm Teal . ‘ | Ruddy Turnswone L. Saw.whet Owl
' , f Shoveller
L Wood Duck . [ Waodcock GOATSUCKERS. ETC.
! e i Wiksen's Snipe o4 LML ! l Whip-poor-w it
e
1 ) : ::‘::-’::‘(h.d Duek : - H-ud.m"" Curlew : ¢ Nighthawk
3 . . fonened o i ‘:l‘]lﬂd P.lov!r . J -
f ' . an-bark . H Spotted Sandpiper N ' Chimney Swift
, . tireater 5 Duck S S
, frester Seoun Dor : 1 | ey Sandowsr C | R Rammerd
- ¥ | .
f . American Golden-eve L N , CGreater Yellow.lews . B Belted Kingfisher
f f B Buffle-head L2 f Lasser Yellow.lewn
.4 . Old-equaw . i Knet WOODPECKERS
{ ' White-winged Scoter *, H ‘ Pectora! Sandpiper . Flicker
e : i Ruddy Duek . j { Whiterumned Sandriper .- ... Red-beilied Woodnecker
! ! ot i Baird's Sanduper . -Red-hesded Woodrecker
! ' i Hooded Merganser Least Sandiniper ¢ Yellow-beiliad Sarsucker
- ' f American Merwsnser : . 4 r Saunliw i Hair, Woodsecker
A B . Red-breased Merganser . Dowiteher e Downy Woodpecher




FLYCATCHERS

Eastern Kinghind
Urexted Flyeatcher
Phoebe

Yellow-hellied Fiycatcher
Acudian Fiycatcher
Adder Flycatcher 2 fipy~
Least Flyeatcher

Wond Pewee

Olive-sided Flycateter
Empdonax

Py
e ey
[ S —

GNATCATCHERS, ETC.

Blue-gray tnateateher
tralden-crowned Rinklet
Ruby-crowned Kinglet

WEAVER BIRDS

.
[ ! ! hrylsh Spareow

BLAUKRBIRDS AND URIVLES

Hobenk

Cedar Waswing

Meanvwbsrk

Northern <hrike
Migrant

|
o

Starling

|
1
: Western Meadowinrk
|
+

Hedowonw Binoabiog
Orenard Orole
Htimare Griole
sty Hacktard

v LARKS
ool L Horned Lark

VIREOS

|
| White-eved Viren

N Yeilow-throuted Vireo
( Blue-herded Viceo

| Hed-wved Viren

i I'nibudeinhing Viren

. Warhhne Viren

lirewrr o Hlackbord
' Broweed 1 rakin o messte

towbing

|
|

[ 2

TANAL

5

|
l i Scariet Tanaver

FINCHES, SPARROWS, elc.

SWALLOWS
. | 4 Tree Swallow
* ' ’ Bank Swallow
L4 . Rough-winwed Swallow
L4 i ' Barn Swallow
, l Chit Swallow
4 1 i Purple Martin
, CROWS AND JAYS
el e day
o] D
TEITMICE., NtUTHATCHES. CREEPERS
o B Wach-caprel Chickadee
+ . . Fufted T tmouse
. . N Whitehreasted N ithatch
' i ‘ ted-breasted Nuthateh
R O
WRENS
s !
. . House Wren
. i Winter Wren
. | . Hewick « Ween
. ) ¢ arobine Wren
. + Long-bilied Muaron Wren
. short-halled Mar.n Ween
MOCKINGBIRDS
° . . Mok onebrd
e . Ctheed
° Hrown [hrasher
THRUSHES
°. . . Huibnn
W .
. Heomer The.or
., D iy L B ICTIRTIO: RPTPY Y
. , T O

I

Hosenc

 WOOD WARBLERS . : Curdinal
! ‘ . Mlarh and White Warbler ° Rome-breasted trosheak
' ! f I'rathonotary Wirbler 4 :lrd:.m Runtinw
! t i Golden-winced Warbler i }‘\;n"‘lr:sel( _
B J Rluewinged Warbler | I Lvens uF H :m
' . Lenneswre Warhler | | v :w . :", ,
t t B Orance-cnnened Warbler 1 I melr ea
' ' . Nashvilie Warhor - ‘ ! lect
. . Tt Warbler . f i
l . Yellow Wirbier ‘ I ot
1 | ' Mosnolia Warbler ' “;”F“-;h:’ —
\ ! . Cape May Warkler : htewincel
,‘ ¢ Hiach-throated [{lae o hler " ! b e T
' ] . Maratbs W irhler bomaa - Ul t | Feeanton Sparees
H ' Tincn thesatest + n Warbh - : | ”- -:-\ﬂmmu Sparrow
| N ferutewn Warhler t | o s s
| Hlachburtmn Waebler ' I ATl St
| 1 \ Chestintoanfed Warbler i ) I‘.,.l::"\‘.;,:,:‘“
| I Biv-hreaxted Witrhles ° ¢ e e
1 ] . Iiliew ofl Wb g - t ' ,H cororey Junro
| | i ' ne W oirhler - ' ' \.rw- S arreom
I ' . ' br e Warhier . | ) : u-lz-n\u '\4'3{'! "~
‘ . ' ram Werhler ° Il : [ .-‘\ :. o »‘?,’v‘::. .
) . . Shenber o
! i N Northertt Watercthrush ! ;
: : R Lawii-iatia Witertheusn . l R
| { N hetitacas Woarhler - ! e
i | R Connectioat Warhie o | | e S
. . Maurn v Wiarbrer ( N arroew
] Yo linw-thronat . i T vara Leonesnue
: . S WL
. . . Yot bre stent Cha .

Hemmion Wirbier

Wirwan ~ Wizhler
' Carndn Warkfer
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Weather:

Field Time:

Distance: By Car — On Foot
Finish:

Stort:
Total:

To:
From:
Total:

FIELD TRIP RECORD

Meteorological Report

Localities:

Day & Date:

Observers:

William A. Klamm
Nancy R. Klamm

-
. L sult Sandyer
; ‘ VULTURES, HAWKS, FALCONS 14 Semiwimated Sandiaver
: ! | . Tarkey Vulture Lg + Western sandpiper
| P . | Ruff-breasted Sandjiier
: . ,  Shariestinned Huwe P ‘ ? Sanderhing
i + H e Coopers Hawk | -
. i ' Red Fhalarae
i l * t ¢+ - Red-tailed Hawk 1 ! Wilson's Phalarore
Red-shouidered Hawk i Northern Phal
W 1 Norther alaroie
! ATER BIRDS I . ]» . Broad-winged Hawk
1 . .Common Loon j g N Rough-legged Hawk GULLS AND TERNS
) . Horned Grebe +  Bald Eagle | Glsucous Gull
' - o Pied-dilled Grebe e! i . Marsh Hawk _ Great Bluck-barked Gull
o] Doublecrested Cormorant ¢4 ftwal | Osprey : I :‘e':::(”:;dul;u”
—~ . ]
, HERONS , . Duck Hawk [ Franklin'a tull
. ! . Great Blue Heron o f +.  Pigeon Hawk L4 : Bonaparte's Gull
i . American Earet ! | SoasrewHewi A1 lul . i Forster's Tern
‘- * Snowy Egret . . L4 Common Tern
. Little Blue Heron .| GALLINACEOLS BIRDS . © U Caspian Tern
e Green Heron w .ot Fuitut Mosq . 4 - 1 Ruffed Grouse 4 . Black Tern
4 I Blark.crowned Nixht Heron R ' Hungarian Partndue -
B ' . [} Bab-white DOVES AND PIGEONS
' f:::“‘;;":“r" [ i Ring-necked Pheasant ol | l Rock Dove
i
L | ' Mourning Dove
SWANS, GEESE, DUCKS , | . MARSH BIRDS -
. . Whistling Swan N ! i King Rail | | cucKkoos
o ’ hd e v Viemma Raif ! s Yellow-billed Cuckoo
| - Canads Goose Ve ¢ .Sora 2 » L . Black-billed Cuckon
| Snow Goose el ., e Causee ™ Yivdun
| Biue Goose . f Coot , owLS
. Matiard . 1 | Barn Owl
*, Black Duck , SROREBIRDS . . Screech Owl
o . disdwall | Piping Plover ' 1 . Great Ht)s:vnod Owl
¢ . European Widgeon i Semipaimatea Plover i ' . Snowy Owi
. . Baldpate I Kildeer « ¢y Barred Ow
; . Pinait i . Golden Plaver P 4 Long-esred Ow!
. Green-winged Teal ®. | | Biackbellied Plover « 1 L Shorieared Owl
B Bluewinged Teal . | . Ruddy Turnstone . ! . Saw.whee Owl
0! e ‘ [— ' GOATSUCKERS. ETC.
' N Wilson's Snwe | ! l Whip-poor.will
. Redhead v, Hudsonian Curlew fo Nighthewk
. . King-necked Duck \ ‘ Upland Plover ™ ! !
. Canvas.back LI | Srotted sandpiper 4 Chimney Swift
. - isreatar Seaup Duck . H i Solitary Sandowper . Ruby-throated Humum ngbird
+ Lesaer Scaup Duck | i Willet . -
N . American Goidenwye e ] Grester Yellow.lews . Beltad Kingfiaher
. Bufflehead L Lesser Yellow-iews
' \ Old-squaw ! Y Knot N WOODPECKERS
i . .White-winged Socoter ! | Pectoral Sandpiper Flicker
) Ruddy Duck - ) White-tumped Sandpiper ..Red-beilisd Woodpecher
] Y Due ] ' Baird's Sandpiper L4 _. Red-headed Woodpecher
{ ' Hooded Mermanser | Lesat Sanduiper - Yellow-beilled Sapsucher
( ‘ Amencan Mergansar l- Red-backed Ssndpiier Hairy Woodpecker
. Red-breasted Merganser €. Dowitcher [ Downy Woodpecker

o dmween Gpeal
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FLYCATCHERS

Eastern Kinghbied
Crentest Flyeateher
Phoebe

Yellow-bellied Fiycatcher
Acadian Fiycatcher

Least Flycatcher
Wond Pewve
Ohivessnied Flyeateher
Empulonax

ey —

Addac Flycawher 4 -

GNATCATCHERS, ETC.

Blue-gray tinatcatcher
tinhlen-rrowned hinelet
Ruby.crowned Kinulet

WEAVER HIRDS

Erwhsh Sparrow

BLACKBIRDS AND ORIOLES

American Pipit

Bobolink

Cedar Waawiny

Meadowlark
Western Meadow lark

Nuorthern Shrike

Red-wine Biackbing
Vrenard Oriole

LARKS
N Horned laurk

*ee

SWALLOWS
Tree Swallow
Bank Swallow
Rouch.winved Swallow
Barn Swallow
Clift Swallow
Turple Martun

—————

CROWS AND JAYS

Blue Jay
n Crow

TITMICE,

1
Black-carped Chichadee

Tufted T.tmouse

NUTHATCHES. CREEPFRS

fted-brested Nuthateh

i
i White-hreisted Nithateh
I birwwn Coeper

WRENS
f House Wren
| Winter Wren
‘ Bewiek's Wren
. Carohing Wren
' Latic-tulied Mursh Wren
' Short-bilied Marah Wren

MOCKINGBIRDS

f Mockinehird
. Cathird
Brown Thrasher

THRU SHES
. Robn
f Newwl Theah
i Hermu | Resh
! Ohve bt ved Thegen
. raverRpeasd Fhrgen
. NViery

' Blebyrag

1 Migrant Shrike |
Py Baltimare Oriole
H Starhng ] Rusty Blachbirg
- Hrewnr s Hlackbird
| ’ VIREOS - 1 Brunsed Gruckle i numim
i | White-eyed Vireo . ! Cowbird
. Yellow-throated Vireo —
0, Hluomtenied Vireo Sotelaty Co TANAGERS
LA 1 Hd-eyed \.‘.ml» 1 I ! Scarlet Tanaver
R i P'hidadelnhin Viceo
i . Wurbline Virceo FINCHES, SPARROWS, ete.
WOOD WARBLERS L4 Cardinal
! | Ruse-bre ; a
! | , Hlach and White Warbler Rose-breasted Grosbeah
1 ' Indwa Bunting
[ Prothonotary Warbler Dickeinsel
N ‘ Golden-winwed Warbler mem‘l (ronbenk
i Hine-winveq Warbier N -
! ! 8 Purple Finch
} i . Lennewce Warbler Pone G
| . iNe Grosheak
. ! i Orinpeeros ned Warbler Redpoll
\ : Nashuille Warkler Pine Sishin
| ) Ierute Woarbier [ ('nld[.‘nrh
L4 . Yellow Warbler .
! . Rest Crosstnll
° ‘ Maennlia Warbler Whitewsnied Crematnll
| Cage My Warkler -
| ! R Rid-eyed Towhee
1 B Bhik throated b Wartier Ravannoh Sparrow
H ' Mirtle Worbler o L

Hia
¢
Rlachhurnian Warbler

rulenn Warbler

Chestnatosded Wotaer
Tay-beeasted Warbles
Rlack-toll Warbie:
I"ne Wirhier

P e Warhler

Patm Worhler
rverihinad

Norhern Wity throsh
Laoaivana Water-thrush

hentucny Warbler
Lamnectiut Warbuoe
Mourmne Warhler
Yeliow throat

Yodtow herastend Ching
Hewatod Woarhler
Wikwin « Warbler
Carnds Warbler
Hwestart

h-throated fleen Warhter

Liritsshinbter Nporrow

Henddow '« Sparnm

“hart-taded Sparrow
Vesper ¥pirrow
Toark X

Sha

narrow

volared Junea

Tree Siareow
Chagany Sparrw
Fieid Sparrow

White-rriom hed
White-
Fon s

Aarenw

Lancoln & Sparrow
Swemp Sparrow
Sone Sparrow

Latland Lonwespur

Tnow Hontine

Mo o
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FIELD TRIP RECORD

Weather: Meteorological Report Observers:
William A. Klamm

Nancy R. Klamm

Field Time: Localities:
To: diree Cew avay appr 18 gin al Hie ind of @7 A
. ) ki & 2,
F'°":' it Qauwdd rorl TS| LAudens) Aewddle  Leclil ama Fack.
Total: .

Distance: By Car — On Foot

Finish:
Start:
Total:

. b .
NeHCL Lia 8 LR ’j A"f’z': LAlw Fave (e Fi”

.

Day & Date:

| Sult Sandpijer
| VULTURES., HAWKS, FALCONS 4 Semipsimates Sandiaper
! % | l Turkey Vulture Western sSandinper
: ! Ruff-breasted Sundinper
: I 4} | Sharp-rhinned Hawk '] Sanderiing
! i b Couern Hawk
! I Red Fhaiacore
! i l‘ t + Red-tailed Hawk Wilson's Phalsrore
1 Red-shouidered Hawk - Northern Phalarore
;1 WATER BIRDS i g i Broad-winged Hawk
+ 4+ .Common Loon I 1o {  Roush-lexied Hawk GULLS AND TERNS
+ +  Horned Grebe y  Dald Eagle Giaucous Gull
Lo - Pied-billed Grebe .| .. . Marsh Hawk Great Black-backed Gull
= 1 ! . H Gull
’ . Double-crested Cormorant 44 f’.y«' ' i Osprey » R::::k;"“"”
v HERONS \ . Duck Hawk . i Franklin'a Gull
. R ! Great Blue Heron o! ]‘ .- {’nxmn Hawk v ; l f Bonaparte s Gull
. | American Exret i B Spaczew. Hawk aliprl i Forster's Tern
v+ Snowy Egret X O1a 4 i, Common Tern
© . Lite Biur Heron . .|, GALLINACEOUS BIRDS . ! o Teen
@ _ . . GreenHeren ~eon- Jached ferom Cod . Ruffed Grouse o b Biack Tern
. . Blaek-crowned Nixht Heron . . i Hungarian Partridee
X o . } Rob-white ,  DOVES AND PIGEONS
, merican Bittern . [
[ Least Bittern B 1 Ring-nerked Pheassnt I | Rock Dove
® | i Mourming [love
SWANS, GEESE, DUCKS | , MARSH BIRDS -
| Whistling Swa "ol king R cuckoos
i P ine Swan Vo | . Virmnia Raut ‘ { 1 Yellow-billed Cuckoo
¢+ . Canads Goose ¢ 4o | .Sors | 1 Black-bilied Cuckoo
l ' ' Snow (onse B i % Flonids Callinule
{ . . Blue Goose . Coot : owLS
. . Mallard i l Barn Owi
N Black Duck SHOREBIRDS P Screech Owl
L Gadwatl ! 1 : Piping Plover ¢ -+ 1 Ureat Horned Owl
. . European Widweon | i Seminalmated Plover ' | M Snowy Owl
L. Beldpwee 27uuc egrow | Killdear ! 1 t -Barred Owi
;. «  Pintal tiolden Plover I | ' Long-eared Owl
, . Green-winged Teal Black-bellied Plover l 4 Short-eared 0wl
. ' . Blue-winged Teal \ Ruddy Turnstone . B Saw-whet Owl
o Shoveller : Woodcoek GOATSUCKERS, ETC.
i \ . .Wood Duck . e | "N
' . Wilson's Snipe | Whip=poor-wiil
1 f f Redhesd . Hudsonian Curlew i Nighthawk
. . Ring-neched Nurk . Unland Plover P n P
1 H . Canvas-back . Spotted Sandpiper 1 imney Swi
. ) ‘ tireater Scaun Duck A L Soltary Sandpiper ‘ ) Ruby-throated } ummingbird
. i . Lesser Seaup Duck . ‘ Willet | [ ' -
f . . American tioiden-eve LA tireater Yellow.legs B Belted Kingfisher
' . . Bufflehead L Lesrer Yellow-leww
: ‘ WOODPECKERS
} . . Oliequaw Knot
‘ . . White-wined Senter [ ! Pectoral Sandpiper . ' Fllcker
: . White-rumpeu Sandinier .. Rad-beilied Woodnecker
S| e Ruwér Duck Baird's Sandniper o Red-headed Woodpecker
| . Hooded Merganser Lesat Sandpiner . Yellow.beilled Sapsucker
i i Amaerican Merganser - <f- ._-Red-backed Sandpijer Hairy Woodnecher
. l o . Red-breasted Merganser R L Dowitcher L Downy Woodpecker
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FLYCATCHERS

Eastern Kinebird
Urested Flycatcher
Phoebe

.Yellow-bellied Flycatcher
Acadian Flycatcher
Alder Flycatcher

Least Flycatcher

Wond Pewee

Olive-sided Flycatcher

. Emmdonax

LARKS
Horned Lark

SWALLOWS

Tree Swallow

Bank Swailow
Rough-winved Swallow
Barn Swallow

CLff Swallow

Purple Mantin

CROWS AND JAYS

Blue Jay
..Crow

TITMICE,

NUTHATCHES. CREEPERS
Black-capped Chickadee
Tufted Titmouse
White-breasted Nuthatch
Red-breasted Nuthatch
Brown Creeper

WRENS

House Wren

Winter Wren

Bewiek's Wren

Carolina Wren
Lony-billed Marsh Wren
Short-billed Marsh Wren

LN

MOCKINGBIRDS

Morkinwhird
Catbned
Brown Thrasher

THRUSRES
Robin

Wonxd Throsh

Hermit Thrash

Olisssbaered Thrish Suaiidss
i

v

-cheened Thrush

137
Hlueb:rd

GNATCATCHERS, ETC.
Blue-gray (natcatcher
Gulden.crowned Kinlet
Ruby-crowned Kinulet

American Pipit

Cedar Waxwing

Novthern Shrike
Mugrant Shrike

Starling

[N,

YIREOS

l White-eyed Vireo
Yertow-th.routed Vireo
Rlue-headed Vireo
R.od-eyed Vireo
Philadeiphia Vireo
Warbling Vireo

® LN ) [ 3

WOUD WARBLERS

Kiack and White Warbler
Prothonotary Warhler
Golden.winwed Warbler
Rlue-winred Warbler
Tennewsee Wirbler

B Oranee-crowned Wirbler
Nashvitle Warbler

Parula Warbler

Yellow Wiarbler

Maknoha Warhler

Care May Warbler
Hiek-thrivated Blue Warkler
Murtle Wirhiar fdlow -l
Black-throated Groen Warhler
Cerntean Warhler
Riachhurnian Warbler
Chyestout-aavd Worhler
Bay-breasted Warhler
Riark-pall Wirhler

Pine Wo-bier

Prare Warbler

Palm Warbler

haen herd

Northern Water.thrush
Tavoostarre Water-thrush
Rentucky Warble-
Connecticgt Warkier
Mournane Warbler

Yelinw -rhroat

Yellow htrastisd Chat
Homxled Warbier
Wilson's Warbler
tanimda Warhier
Redstart

WEAVER BIRDS

Envlish Sparrow

l.
|

|

BLACKBIRDS AND ORIOLES
Bobolink

! Meadowlark

t Western Meadowlnrk
Red-wine Blachh:ind
Orcnard Oriole
Baltimore Griole
Rusty Blachbird
Brewer's Blackbird

l Rronzed Grackle
Cowbirg

TANAGERS

‘ Scarlet Tanawer

*®

FINCHES, SPARROWS, etc.

Cardinal

Rase-breasted Grosheak
Indigo Bunting
Dickeissel

Fvening (rosbeak
Purnle Finch

Pine Grocbesk
Redpoll

Pine Siskin

Goldfinch

Red Crossbill
White-winged Crowshill
Rid-eyed Towhee

vannith Snarrow

Uiasshopper Spacrow

Henslow's Spucrrow
Sharp-tailed Sparrow
Vesner Sparrow

Slate-colored Junco
Tree Stiirrow

Chinpenye Sparrow

Foeld Sparrow
White-crowned Sparrow
White-throated Sparrow
Fox Siarrouw

Linecoir's Sparrow
Nwamg S

Rong Sparrow
Laptand Long<iur

Srow Bunting

Teewar Farten
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APPENDIX E
SAGINAW, MI, CDF BOTULISM CONTROL MANAGEMENT PLAN
(Includes an excerpt from the 1982 Saginaw CDF Operations Manual
referring to botulism control.)
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CONFINED DISPOSAL FACILITY
BOTULISM CONTROL MANAGEMENT PLAN
SAGINAW, MICHIGAN
JANUARY, 1982

I. DATA GATHERING PHASE
Saginaw Bay CDF Monitoring Plan

1. Site visits: Once per 2 weeks starting when temperatures reach the mid-60’s
(around 15 April). Once per week starting mid-June.

2. Monitoring team will consist of at least one person from the Corps and one person
from the Michigan Department of Natural Resources (MDNR).

3. Corps will provide boat.
4. Corps.will provide instruments to measure temperature and dissolved oxygen (DO).
5. Personnel will walk the perimeter of at least the north dike.
6. Measurements of temperature and DO will be made of any accessible ponded water.
7. Inspectors should indicate on map of CDF (using a new map every week):
a) Locations of birds:
1. Numbers & types (species) estimated.
2. Conditions of birds.
b) Note on map: mud areas, ponded water, mud crack areas, dry-firm areas.
¢) Note on map: areas with vegetation.

d) Other general comments should be written at bottom of map or attached, includ-
ing climate conditions.

8. Inspectors will take 12 photos each trip showing general condition of the facility.

II. REACTION PHASE
Saginaw Bay CDF Immediate Response Plan

1. If the monitoring team reports sick or dead birds or other individuals report sick or
dead birds, the Corps and MDNR will react immediately.

2. Initial contacts are Stanley R. Jacek, Corps of Engineers (313-226-6796) and Daniel
Morgan, MDNR 8-253-3930 (517-373-3930).

3a. Sick and dead birds collected will be provided to the MDNR field representative,
and MDNR laboratories will make the determination of whether or not botulism is present
in the affected birds.

3b. Response will include an increase in field visits to two or more times per week to
remove dead birds.
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4. If botulism is found by the MDNR to be the problem, exploders will be put into

operation - up to nine on the north cell dike. (If more exploders are needed, borrow from
FWS, and purchase more).

5. Experiments with placement of imitation snow owls on rafts will be accomplished.
Owils to be provided by the MDNR Roscommon Office.

6. Additionally, a determination would be made as to whether or not operational
changes should be made as a response. These changes could include:

a. Stopping dredging.

b. Pumping more fresh water after each dredge load discharge.

III. LONG-RANGE OPERATIONAL PHASE
Saginaw Bay CDF Operational Plan

This plan is predicated on the knowledge that water management practices within the
disposal site are the key to the successful control of the toxin-producing bacteria.

This plan includes the following:

1. Date of Material Placement

a. Place material into the CDF as late in the year as practicable. Cold weather (less
than 68° F) inhibits production of the toxin. Not discharging into the CDF will
keep sediments dry, thus inhibiting bacterial growth.

b. Fall material placement has an added advantage of holding back the protein sub-
stitute (organics in the dredge material which the bacteria need) until after it is
too late in the year for the bacteria to grow.

2. Planned Distribution of Dredged Material Within the Dikes

a. Place material directly into the low areas (presently on the east side) during dredg-
ing operations. This would allow the mud flats to dry out, and keep a water layer
over the most recently placed material.

b. Movement of material after initial dredge placement by use of small hydraulic
dredge placed within CDF.

3. Drying of Sediments Within the CDF

a. Evaporative drying will remove water from the upper few inches of dredged
material by capillary resupply of the soil, resulting in crust formation. This aids
precipitation runoff via desiccation cracks.

b. Good surface drainage, rapidly removing precipitation and preventing ponding of
surface water, accelerates evaporative drying. The most efficient method of

promoting good surface drainage is by constructing drainage trenches in the dis-
posal area.*

*  EM 1110-2-5007 18 Dec 1978.
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C. A dragline could be used to form a perimeter trench, 12 to 15 ft inside the dike,
6 to 8 ft wide, and 12 to 24 in. deep. Operations would normally begin at the
weir, digging a sump, extending into the disposal area using maximum boom and
bucket reach. Because the material is already piled to the top of the weir, at
Saginaw, it would probably be best to allow it to drain to the east side into the ex-
isting pool, and pump that pool down to lake level if necessary. The excavated
material would be cast on the interior slope of the perimeter dike.

d. Interior drainage via drainage trenches should be initiated when perimeter trench-
ing decreases fluid consistency of dredged material below the thin drying skin to
allow trench construction to a significant depth, and support capacity of the soil
allows conventional low ground pressure construction equipment to enter the dis-
posal area to construct the trenches.

e. After the above trenching has dried the top dike crust out sufficiently, a conven-
tional dragline may be placed in the CDF on mats and trenching may take place
at 4-month intervals.

f. Once a crust of 25 in. is achieved a small dragline may be able to operate with
mats.

4. Surface trenching and drying not only decrease the chance for botulism, but help
prevent mosquito problems, and firm up the soil for future use of the facility. Drying
the sediments also increases CDF capacity. On a large-scale basis, costs of creatmg dis-
posal volume by progressive surface trenching range from $0. 10/yd to $0. 30/yd (1977
dollars).*

IV. STUDY PHASE

1. Use of consultants to provide recommendations on dike management to minimize
botulism outbreaks.

a. WES - Presently we have contacted the US Army Engineer Waterways Experi-
ment Station (WES) at Vicksburg, MS. A representative from WES is scheduled
to make a site visit to Saginaw in April. This site visit will provide the basis for
immediate advice and a longer range study of disposal area management to mini-
mize outbreaks of botulism.

* Technical Report EL-81-11, Dec 1981, pg 137.
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EXCERPT FROM:

OPFRATION AND MAINTENANCE MANUAL
SAGINAW RIVER CONFINED DISPOSAL FACILITY
LAKE HURON, MICHIGAN
1982

TABLE OF CONTENTS

Paragraph Title Page
INTRODUCTION
1. Authorization 1
2. Location 1
3. Facility Description 1
4, Capacity Provided 1
5. Construction History 2
6. Items of Local Cooperation 2
7. Assurances 4
8. Operation and Maintenance Manual 4
9. Maintenance Responsibilities 4
10. Improvement or Alterations to the Facility 5
11 Annual Report 5
12. Periodic Inspection 6
13. Check Sheet 7
14. Disposal of Private Dredgings 7
FEATURES OF THE FACILITY

15. General 8
16. Perimeter and Cross Dikes 8
17. Discharge Weirs and Skimmers 8
18. Tuming Basin and Mooring Facilities 9
19. Pipeline 9
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25.
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OPERATION

Operation During Dredging
Operation in Non-Dredging Periods
Botulism Control

APPENDICES

Monitoring Manual
Exhibits
Inspection Check-List

Measurement of Height of Weir Overflow
Essential Corps of Engineers Personnel

Assurances

Use of Confined Disposal Areas by Permittees

10
10
12
13

14
16*
19

*

This portion of the original text has been reproduced here as pp E8-E9.
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27. BOTULISM CONTROL

a. General - Botulism poisoning occurs as a result of ingestion of toxin produced by
the bacterium Clostridium botulinum. The conditions for growth are simply:
warm temperature, animal protein food supply, and high moisture content or
water.

There are now six known types of botulism, each type designated by a letter (A-
F) but all are strains of the same bacterium. Type C is responsible for most water-
fowl mortalities. Types A, B, E, and F affect humans while D affects cattle.

Type E, in addition to causing human disease, also causes losses of some water-
associated birds in the Great Lakes area.*

Perched ponds and mud flats with warm stagnant water and dead fish or inver-
tebrates brought up with dredged material facilitate botulism and should be
avoided. The most effective method of preventing botulism is to manage the
CDF with the objective of drying the dredged sediments, and to maintain close
surveillance of the CDF during periods of high potential for botulism.

b. Botulism Surveillance Period - If mud flats are present, botulism can occur when
temperatures reach the mud 60s. Therefore, inspections of the CDF should be
made periodically between 15 June and 31 October. Between 15 June and 1
August inspections should be made at least once every 2 weeks. During the most
critical botulism season, 1 August thru 31 October, inspections should be made at
least once per week. Botulism sickness in waterfowl can be identified by the fol-
lowing symptoms which are a result of the extent to which the central nervous
system is paralyzed:

(1) The bird is unable to fly but may still be able to swim or walk.

(2) The bird can only sit, or flop on the ground, often not even being able to raise
its head. In this case the bird will die from lack of food and water but could
survive if given fresh water and protected from direct sunlight and predators.

If dead or sick ducks are found in the facility, the following actions should be taken im-
mediately:

(1) Contact Mr. Don Bilmaier, Chief, Operations and Maintenance Branch, 313-
226-6796, who will contact the MDNR field representative.

(2) Bury all carcasses immediately, or place carcasses in pla-tic bags and remove
from the site. (A single decomposing carcass (animal, fish, or bird) can
produce enough botulism-infected maggots to kill many waterfowl.)

(3) Sick birds collected shall be given water and provided to the MDNR field rep-
resentative for determination of whether or not botulism is present in the af-
fected birds.

*  Resources Agency of California. 1971, "Waterfowl Botulism Management," Wildlife
Management Leaflet No. 14, Sacramento, CA.
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¢. If botulism is found to be the problem, the Chief, Operations and Maintenance
Branch will direct the appropriate response in accordance with the Detroit Dis-
trict "Botulism Control Management Plan" prepared for the Saginaw CDF.
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