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ABSTRACT

A STUDY OF THE IVE3TIHG OF

THE GREZEN HEZROW (BUTORID-S VIRESCEIS) IN SOUTHERN MICHIGAN

by James Clare Vanden Berge

The life history study of a nesting colony of Green Herons in
southern Michigan was carried out over a 2 year period.

Tairty-seven nests in the two successive years were loceted in
a small pine stand at the edge of a marsh succession bordering
Crooked Lake in Barry County. The plantation consisted of red,
Austrian, and white pine.

The average height of the nests was 11.7 feet with a standard
deviation of 1.5 feet. The average height in the red and Austrion
pine was the same es in the white pines There was a significant
difference in the standard deviations however. Three nests were
found in trees or shrubs other then pine. No tree contained more than
one nest during the same season,

The average clutch size in this study was 3.5 ezgs. The average
size of the eggs was 39.1 x 29.9 m. The only determination of the
time of laying wes that of e third egg laid between 12:00 and 4:00 P},
¥ay 29, 1959. The incubation period for 10 egrs was 23 days.

The nestling period extends to 10 days after hatching. Weichts
of the young were taken to show their growth during this periode.

The young are fed by resurgitation. The food consisted mostly of

aquatic insects, some amphibians, and only occasionally fishe. Move-



James Clare Vanden Berge

ments from the nest were noted after 10 days; the first attempts to
fly, after 2. weeks.

Behavior patterns of young herons are varied. Those studied
included gagring, gular fluttering, vocelization, defecating activities,
and climbing,

The mortality rate in this study was high. Twenty-three of the
66 egcs were infertile, siolen or damared and deserted. Forty-three
of the 56 young were found decd or missing from the nests. At least
one case of marmalian predation was observed. Other mortality factors
are discussed.

Samples of the associated flora were identified, and a list of
the associated fauna was lepte

Several tables, a map, and a graph are presented in the text.
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Introduction

The Green Heron is the most abundant summer resident heron
in Michigen. However, there has been no detailed lif'e history study
of this species published within the last 50 years.

Though the Green lleron is generally considered to be a
solitary nester, a small colony of breeding birds was found within
& pine stand on the border of a marsh in Barry County. This pro-
vided an onwortunity not only to study the life history of this species,
but elso to observe these herons in a nesting colony.

This study was carried out from July to August, 1958, and agsin
from April to July, 1959, It is hoped that this study provides
field data which can be used for comparison with similar life

history studies of this species.



lMethods of Study

During this study, daily field trins were mede to the heron
nesting colony except for a few weelis in the early part of the 1959
nesting season. Two nests were studied from blinds located on the
cground close to the nest trees. Daily records were kept on the pnrogress
of these tyo nests, and in addition, @& daily record was kept for
each of the other nestings for both seasons, regardless of their .
staces of development.

The heights of all but 2 of the 37 Green leron nests found during
the 2 years were measured from the base of the tree by meens of a
20-foot rope, marked off in inches and feet. Veights were attached
to the rove so that it could be suspernded from the nest. A certain
anount of error in such measurements was thought to have been reduced
b the number of measurements taken.

The weights of the nestlings were determined by means of a
Pelouze Dietetic Scale, Model YG-500, meesuring 500 grams by 1 gram
intervals. The birds were weiched on the ground beneath the nest up
until 10 days after hatching, after which taking weights became

impractical.



Relationships in the gsnus Butorides

The Green Heron (Butorides virescens) is perhaps the most
Y

common of the surmer resident herons in lMichisan. It has also been
called the Little Green Heron, CGrecn Bittern, "poke", "fly-up-the-
creel:", "challk-line", and "Skeow" (Bent, 1926), but the common nane,
Green Heron, is listed in the most recent checltlist (A. C. U.

Checlclist of llorth American Birds, 5th Ed., 1957).

In North America (not including exico or such off-shore islands
as the Bahemas, Bermuds, end the llest Indies), the genus Butorides is

composed of a single species (virescens) which in turn is divisible

into 3 subspecies: virescens, frazari, end anthonvi. The original

ceneric neme assicned to the Creen Heron by Linnaeus (1758) was
Ardea; the present genus, Butorides, was described by Bonaparte (1855).
Recent investigations by G.ck (19956) and Meyerriecks (1958) have

disclosed new information as to the stability of the genus and its
evolutionary relationsnip to the other genera of herons. Bocik re-
tains the genus Butorides in the Subfamily Ardeinae, the typical
herons, whereas Meverrieclzs sugcestis a closer relationship to the
Subfamily Botaurinae, the bitterns, especially to the genus Ixobrychus.

Meyerriecks further believes that Butorides is somewnhat trensitional

btetween the Botaurus-Ixobrychus complex and the more "advanced"

snecies of such genera as Ardea, Hydrarnassz, and otherss His conclu-

sions were based vrimarily on behavioral cnarecteristics. Both

authors, however, consider the genus Eutorides as a stable taxon, but



adnit that its members have interbred for some time, especially B. stria-

tus and virescens.




Distribution of the Green Heron

The most recent A. O. Ue. Checklist (1957) sets the distribution-
al limits for the Green Heron from northern Colombia (Rio Baudo) and
Veneziela (Ceracao), northward tarouch Central America asnd the West
Indies, and over nearly all of the United States to southern Canada.
The range in Canada is principally from southern Ontario eastward to
southern New Brunswick. GCreen Herons breed over most of their range,
but winter chiefly {rom the United States soutuwarde The eastern form
virescens is accidental in Creenland, Bermude, and Surinam.

Two unusual winter records have been reported from Indiana:
at Indianapolis, January 3, 1916 (Wilson, cited in Eent, 1926) and
at Goshen, March 18, 1918 (Zby, cited in Bent, 1926). A sicht record
10 miles north of Pcork Rapids, Hubbard County, lMinnesota, early in
August (Audubon Field liotes, 3, (5)3 October, 1949) is extremely far
north for the species. Bent (1926) states that this form according to
Loveland (1395) is a casual visitor as far west as Colorado.

The western form enthonyl occurs chiefly in Veshington, Crezon,
and California during the breeding season and occasionally eastward to
Nevada and Utahs The southuestern form frazari is resident locally in
the southern half of Baja, California.

In Michigan the first authoritative listing of the eastern form,
virescens, was by Gibbs, 1879 (cited in Wood, 1951). Vood lists the
Green Heron as a "comron swmer resident in the southern 3 tiers of
counties, locally northward to Cheboycan County". Barrows (1912)

recorded a srecimen collected lay 2, 1368, in Kalkasiza Countiy and

>



another taken at the St. Mary's River in Chippewa County, A& cizht
record (Kneeland, 1859) at Xewcenaw Point is considered doubtful
by Wood, althourh Barrows included it in his book.

4 nesting record at Mud Lake, Sections 20 and 21, Grant Toemship,
Cheboygan County, on July 14, 1941, is believed to be the northernmost
nesting record for the state (Root, 1941). Other nesting records ot
Hecs Lake, Newayso County (Ford, 1922, cited in VWood, 1951), and at
Gladwin Refuge, Gladwin Couniy (Dockham, 1934, cited in Wood, 1951),
indicate that the birds are able to nest successiully farther north
than Barrows' arbitrary "Grend Rapids east to Port Huron" limit.

ther northern sight records end collected specimens'mny well be
non-breeding birds, either adults or young wandering northward during
the post-brceding period, a trait not uncommon to the herons (Coffey,
1943)., However, the abundance of nesting records for the southern
portion of the state seems to indiccte o heavier concentration of

breeding birds theres



Arrival and depcrture dates in Michigan

The Green Heron arrives in Michigan during the period from mid-
April to early Mcy, the heaviest migratory flights occurring about the
first of liay. Early arrival dates include April 1, 1959, at }idland
(Kenagz, cited in Dluc'z, 1949) and anrril 3, 1953, 2 in Jackson County
(Wolcott, cited in Wiclkstrom, 19%3)s & record of a Green Heron reported
on lerch 19, 1904, is considered doubtful by Vood (1951). In Table 1
most of the arrival dates fall into the period from April 20 to ley 1.
This is in general sgrecment with other published references for
this latitude (Roberts, 1938; Forbush, 1939; Trautmen, 1940).

The misration southward occurs during the period from mid-
Sentember through the first part of October, with most of the herons
having left the state by Octover 1) (see Table 2). Lote records include
October 24 in the Sazinaw Bay area (Kenage, 1956); October 26, 1953,

1 adult (7) at Three Rivers (Bryens, cited in Wickstrom, 1953), and
5 in Viayne County, MNovember 5, 1905 (Swales, 1903).

Date collected during this study agr e with these dates.s My
first record in 1959 was April 32, at Lalze Lansing, and, for the nesting
colony, Mey 1 (elthoursh I was absent from the nesting colony during
the period April 27-ley 1). 13y last record for the year was September
22, 1959, et Knollerest Farm, Grand Ranids. Data for the 1953 season
are incomplete.

The migratory flights of Green Herons occur meinly at ni-ht

(Audubon, 1840; Griscowm, 1023; 'eston, cited in Howell, 1932;
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Cruiclkshank, 1942), and particulerly during warm spring rains (Beyer
and Xopmen, 1908). The sneed of flight veries from 22 miles per hour
(Wood, 1933, cited in Meyerriecks, 1953) to 34 miles ver hour (lcLean,
1930, cited in Meyerriecks, 1958). leverriecks has a personal record
of 25 miles per hour,

Allen and Mangels (1940), in their study of the Black-crovmed

Ilicht Heron (ilvcticorex nveticorax), state that the Marrivel dates

may be counted on regardless of weather conditions and apparently
irrespective of temnerature, although winds from an unfavorable
quarter may retard migration". Veather conditions for most of the
week prior to the first sighf record in the colony in 1959 were
generally unfavoreble. VWinds were cold and often quite strong,
nostly from the east-northeast. Gkies were generally overcest and
frecuent cold rains fell. ‘These weather conditions may have had a
"slowing-dovn" effect on heron migration, at least into the study
area. After ley 1, 1072, the weather conditions beccme generally

fairer and wermer.



Table 1 Some arrival dates Zor Green ilerons in lichigan

County lonth
Midland (Midland) 1
Jackson 3
Kalemazoo (Vicksburg) 10
Clinton (3t. Jouns) 11
Washtenaw (Amnn Arbor) 13
Van Buren 14
Kalamezoo (Augusta) 17
Incgham (Haslett) 18
Ottawa (Allendale) 19
Tuscola 21
Bay (Sacinaw Bay arec) 21
Kalamazoo (Xalamazoo) 22
Inzham (Lake Lansing area) ol
Benzie o4
Isabella (lt. Pleasant) 25
Inzhem (Zast Lansing) 26
Yayne 26
luskeron (Muslzezon) 28
Saginaw (Zilwau'zee) 28

Incham (Lake Lensing area)
2arry (Cro-ked Luke area)

“rand Traverse (Traverse City)

9



Teble 2 Last dates of Green lerons in Michigan

Countsy

Oalcland

Bay (Seginaw)

Van Buren (Pew Paw)
falamazoo (Vicksbure)
Kent (Grand Renids)
Muskegon (lMuskegon)
Genesee

elamezoo

1idlend (fidland)

St. Joseph (Three Rivers)
Saginaw (Zilwaukee)
Lapeer (Imley City)
Cheboygan (Cheboygah)
Sarinew (Zilwaukee)
Washtenaw (Ann Arbor)
Ottawa

Macomb (St. Clair Beach)
Lapeer (Imlay City)

tlayme

St. Joseph (Three Rivers)

Wayne

10

llonth
Sentember  October  November

17
18
20
21
22
23
29
30

2

>

6

8

o

10

10

15

13

18

21

26

>



Location and description o study colony

Observations were made from July 4 to Aucust 22, 1958, and
ecain from April 18 to July 17, 1959, excent for temporary absences.
The‘study colony of nests was found in a small stand of pine trees
(Pinus sp.) located 1° North by 10° West in Section 12, Prairieville
Townsnhip, Barry County, Michigane.

The stand borders what is now a mersh succession following the
drying of a formerly extensive post-glacial lake. The lake remains in
two relatively isolated bodies of water, the Upper and Lower Croolzed
Lekes, connected by way of an extensive marsh (the Bay on lap 1).

A peninsula of pines projects in a northeast by southwest direction

into the marsh itsel?. The hatched area on the map has been land-

scaped and planted in cooperation with the Farm Game Habitat Improve-
ment Project of the Game Division of the liichigan Denartment of Conserva-
tion.

Fifteen or 20 years ago, some 2000 trees, mostly Red Pine (EEEEE
resinosa), Waite Pine (P. sirobus), and Austrian Pine (P. nigra) were
planted on & 2/=3 scre plot. Rising water levels desiroyed many of the
trees along the edge of the stand during the first few years. The
owner also permitted local and scattered removal of trees for use at

Christmas time. liatural succession in the area, following these two

factors, has kept the stand relatively isolated today.

11



Map 1 Location of study colony
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Height of nests

Within this pine stend, 28 Green Heron nests were located during
he 1958 season. Each was labelled and measured for height from the

base of the tree. Only 14 of these nests still contained egzs or
youns when I began the study on July 4 (Table 7); however, the
other 14 nests were assumed to have been used that season since
shells of heron egrs were found beneath each tree., During the 1959
season, only 9 Creen Heron nests were found, but 2 of these were
intensively studied. These 9 nests were labelled and recorded
in the seme manner as the 1958 nests (Table 8).

In 1958, the averace heisht of the 238 nests was 11.7 feet with
a standard deviation from the mean of l.4 feet. In 1959 the measure-
ments were 11.7 feet for the average height with e standard deviation
of 0.9 feet. hough the average height was the same for both seasons,
there was a wider deviation from this meen during 1938,

The average heigsht of the nests in the Red and Austrian Pine was
the some as that in the White Fine, 11.8 feet. However, there was a
significant difference in the standard deviations (Table 5). The 2 nests
not in pines vere 9.2 feet and 12.5 feet. In general, extremes in the
heicht of the nests showed some diflerence, as much as 5.5 feet be-

tween Nest #11-53 and West 13-52.

13



Nesting trees

For this study the percentage of nects in Red and Austrian Pine was
56.8; in White Pine, 35.1 =nd in other trees end shrubs, 8.1l. For the
2 seasons, this percentc~e showed that during 1553, G4.3 of the nests
were in Red and Austrisn Pinc; 28.6 in ttite Pine, and 7.1 in other
trees and shrubs. In 1959, thece percentag:s were 33.3, 55.6 and 11,1
for the 3 groups respectively. IFrom these data, it can be seen that
nests were found 21.7% more in Red and Austrian Pine than in “hite
Pine and that a very small percentage (8.1) were found in other
trees and shrubs., This micht be expected since this was a pine stand.

Also in this study 2 nestings occurred in the same tree or shrub
and, in one case, at the same height (llest #1-55 end Nest #1-59).

ilest #7-59, in the same hawthorne (Cratce—us mecroz-erma) as llest

#10-58, wes not measured for heicht.
The nublished literature releating to the species of trees and
shrubs in which Green Feron nests are constructed and the height at
which they are found is rather extensive. Bent (1926) cites the following
types o trees which have been used: roots of mancroves (laynard,
1396 ); pitch pine, grev birch, red oak, cedars, sassafras, and
hiclrories (Townsend, 1920). Mrs. Wheelock (1906), in her life history
study of the Green Heron, found 4 nests in evergreens, 1 in an apple
tree of an orchard, and 1 in a szell cottonwoods Root (1941) found

a nest in a Placl: Soruce (Ticce meoriana while Rzrn (1931) studied
L ’ T 2

a small colony of Green Herons in buttonbush (Cenhalanthus occidentclis).

Several other cuthors record nesti..gs in thece {pes of vegetation and

14



in other types as well (Barrows, 1912; Rouerts, 1936; Forbush, 1939;
Trautman, 1040). Appzrently any tree or shrub which cen supvort the
bullty nest can be used as a nest tree.

The heigzht of the nest may also very. Bent (1926) states that
the nest mey be found on the ground, in low bushes, and 10 to 20
feet hish in trees. Rapp (19%1) studied nesis from 8 to 10 Teet
hich in buttonbush. Cooley (1942) studied a nest in & willow tree
only 37 inches egbove the wnter, Iaximum heights for the nests are
20 feet in a meple tree in en upland pasture (Roberts, 1936) end
50 feet in & willow tree (probably subspecies anthéii; Huey, 1915,
cited in Bent, 1526). In general, the everare heirht of the nests in
this study zgree with those published in the litersture,

Though generally considered to be solitary nesters, CGreen
Ilerons sometimes nest in small colonies. One colony studied by
Rapp (1931) contoined several nests. Tovmsend (1920) notes that 20-30
peirs nested tosether in »nitch pine scome 20 feet from the ground, and
also some 20 ncsts in cedurs, sassafras, and hiclories, from 3-20
feet in heirht. Peerson (1923) reported that 6-8 pzirs sometimes
nest together. Other Green Herons heve been known to nest in associa-

tion with colonies of Great Blue Herons (Ardea herodias) and Blaclz-

Crovned Night Herons (Nickell, 1958, pers. corm.; Eent, 1920).
Perheps, as Meyerriccls (1953) states, "there is a tendency toward
colonial nestings in favorable habitats".

The cata relating to personal observations and records for the

nestings are included in the following tables (Tables 3-5).



Ilest lumber

Teble 3 Height of the nests in 1958

Species of Trece

Red
Red
Red

Red

Red
Red

Red

Red
Red

Red

Red
Red
Red

Red

White Fine
or Austrien
or Austrian
or Austrian
or Austrian

Wiite Pine
or Austrian
or Austrian
or Austrian

Hawthorne
or Austrian
or Austrian
or Austrian
or Austrien
or Austrian
or Austrian

Boxelder
or Austrian
cr Austrian
or Austrian
or Austrian

tmite Pine
16

Pine

Fine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Pine

Heirht
(Inches) (Feet)
127.5 10.6
120.0 12.5
138.3 11.5
1.0 13.0
135.5 11.4
108.0 9.0
140.0 11.7
129.0 13,3
141.0 11.8
110.0 9.2
172.0 14,3
144.0 12.0
123.0 10.3
132.5 11.0
130.5 10.9
149.0 12.4
120.0 12.5
126.0 8.8
140.0 11.7
122.0 11.0
150.0 12.5
137.0 11.4



Teble 3 Height of the nests in 1958 (cont'd)

Height
Test Iunmber Snecies o Tree (Inches) (Feet)
23-58 White Pine 155.0 12.9
24-58 White Pine 165.0 15.8
25-58 Red or Austrian Pine 156.0 13.0
26-55 Waite Pine 168.0 14.0
27-55 White Pine 136.0 11.3
28-58 White Pine 172.0 11.0

140.9 11.7
16.4 1.4

Averaze height of all nests =

Standard deviation from the mean

1%
u

17



Table 4 Heicht of the nests in 1959

lest Liunber Species of Tree

1-53 Vinite Pine

2-5% Waite Pine

3-59 Red or Ausirian Pine
4-=2 Red or Austrian Pine
5-59 Red or Austrian Pine
6-50 White Pine

7-59 Larse-seeded Hewthorne
8-59 tMite Pine

9-79 Wnite Pine

Average heicht of all nests

Standcrd deviation from the mean

18

Height
(Inches) (Teet)
125.0 10.4
145.0 12.3
144,0 12.0
171.0 10.9



Table 5 Suumary figsures for height of the nests, 1958 and 1959

Species of No. of "% of Average Height Standard Deviation

Year Tree i.ests Nests Inches "eet Inches Feet

1958 Red and 18 64.3 142.0 11.8 14.9 1.2
Austrien Pine

198 White Pine 8 28.6 141.0 11.8 20.3 1.7

1959 Red and 3 33.3 138.7 11.6 6.8 0.6
Austrian Pine

1059 IMmite Pine 5 5.6 1h2.5 11.9 13.2 1.2

TOTLLS Red and 21 61.8 141.5 11.8 14.0 1.2
Austrian Pine

Waite Pine 13 38.2  1l41.5 11.8 17.6 1.5

19



Test structure

The necst of the Green Ileron is an unlined platform consisting of
dead sticks of various shapes and sizes. A shall>w denression is
usually formed at the center of the nest, but this probably results
from the weignt of the sdult bird as it sits in the nest. The sticks
are somewhat interlaced by the adults during the veriod of nest con-
struction (lieverriecks, 1958), but even when completed, the nest is
still quite porous.

From observations of completed nest construction, I have noted
that, in gencral, the nests placed in the main whorl of branches are
larcer and bullzier than those placed cut frcm the trunk. The latter
are usually constructed st the nodes of the branches where smaller
needle-bearing branches divergse. Perhaps the smaller amount of space
available vrevents the formation of a larzer nest in these ca2ses.

The averzge diameter of the nests was about 8 inches; the total
diemeter was more difficult to determine because of the protruding
sticlzss Excest for a Tew sticlis which protruded further from the
nest, the greatest diameter was some 12 inches,

The nests were not only auite loosely constructed, but also an
obvious lack of cleanliness was cvident porticulorly after the young
hatched. Feces accunulated on the nest sticks, the barlt of the tree,
and the surface of the ground. Tlo attempt at cleanliness on the nrnrt
of the adults or young was seen, and f'lies end other insects were seen

around the nects a cood deal of the time. Pernens, as Wheelock (1906)
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has said, "BEut herons are inured to hordships from their birth,
it seems, for no lining of cny sort was found in any of the nests,
the youns reposing on the coarse twizs in the midst of indescribable un-
cleanness.®

No data are avcilable in this study concerning the elaborate sticle-
presentetion cereanony, en aspect of the courtship tehavior discussed

1

in meticulous detail b leverrieci:s (1950).
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Egzs and egg laying

>

Clutch sizes in the present study are listed in Tables 7 and 8
in the section dealing with mortality. The everare clutch was 3.5 ezzs,
with a variation from 2-5. This agrees with the clutch size es de-
termined from Ranp's (1931) data (althouch he assumes the possibility
of a second brood in his study), but is somewhet lower than otuer
clutch sizes recorded in the literature (Bent, 1926; Trauimen, 1940,
50).

b

and Wickstron, 19

n

The averaze size of 20 e~zs in this study was 3.1 rm. x 29.9 .,
with extremes of 45.0 ma. % 29.0 ‘m. and 33,0 rm. x 23.0 mm. These
data agree with measurements recorded in the literature (Gentry, 1382,
and Bent, 1926).

In my only record of the time of laying, the third egg of Nest

#6-59 was laid between 12:00 and 4:00 P, Mey 29, 1959.
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Incubation

Burns (1915) listed the incubation period of the Green Heron as 17
days. Cooley (1942) determined the incubation period of 4 e:rrs to be
20 doys. In the present study, the averacze length of the incubation
reriod for 10 ergs was 23 dayse The closest determination was tnat for
the third egg in Hest :%6-59 (see sbove) which was laid on the afternoon
of May 29, 1959, and was already hatched (less than 1 day old) on the
morning of June 22, 1959 (a period of 23 davs).

The incubation period for 9 other eggs was determined from the
approximate dates of laying and hatching., The data in Meyerrieclzs
(1958), indicated that the everage number of days for incubaiion was
likewise 23 days.

In this study it was impossible to determine the relative length
of time during which each adult was in attendance or absent from the
nest since the sexes were indistinguishable and were not marked.
Meyerrieclits (1958) recorded that the male incubates mostly throughout
the mid-day and mid-nicht hours, while the female sits during the
early morning and late evening hours. Kendeigsh (1952) recorded that
both sexes incubate alternately at intervals of 2-6 hours during the
day and that the female incubates during the night.

Kendeizh (ope cit.) mentions an elaborate replacement ceremony,
although Meyerriecks maintains that this ceremony disappears as in-
cubation progresses. I did not see any replecement ceremony during my
observations of incubating birds, but rather a simple exchange of the

{0 adult birds at the neste.
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Mestling period

Growth--The weichts of the young herons increase at a regular
rate during the first 10 ders after hatching (see cranh). Afier
this the young are able to move out of the nest and carmot readily
be handled and weicheds All data pertaining to the weights of the
young were recorded at anproximately the same time of day. The &4
nestlings in Nest #0-59 were morked with red decorative enemel on the
feet or lesgs so that the weight of each could be followed individually.
The 2 young in Nest :"4=59 could be distinguished by their respective
stages of develonment, The data obtained for the 4 young in Nest 56-59
were calculated by comparison with the other nestlings since the
exact aces were not lnown.

Vheelock (1906) recorded that the increase in weight for young
creen herons wes 1/2 oz. per day (14.2 gms.) and that the averare
weisht at the end of 7 days was 3 3/4 oz. ($6.5ms.)s No additional
data were civen. The 4 younz in Nest :%-59 had an averaze gain in
weight per day of 3-10 gms. and at the end of 7 days had an average
veight of 84 oms.

Devclooment--The young develop rapidly efter hatching. Within
2~3 days they are already sitting un in the nest, maintaining their
position by gripping the nest sticlts with their strong toes. If they
are handled, the young flex their toes, grabting at the nest and often
picking up loose twigs from the nest which they continue to hold even
vien they are being weiched.

At the end of 6-7 days of developnent the young, are actively
24



moving about on the flat nest. At this time the youngest n3stlingcs
are subject to some abuse by the older ones. Often in looking into
the nest, I have seen only 3 of the 4 youns in the nest, with the 4th
one (usually the youngest or smallest) concealed beneath the others.

The typical resting position of the nestlings resembles some-
what a "bittern stance". Their long necks are held vertically, the
bill is projected at an augle, and the eyes ore directed downward
toward the ground. The body is often twitching nervously, probably
because of a general alarm in the younge The snaéping of the tail,
a behavioral aspect of the adult birds associated with "general ex-
citability" (Meyerriecks, 1953), is also a part of this peculiar
habite

After 10 days the young ere able to leave the nest and to perch
along the branches nearby. Except for the crest feathers which cre
just beginning to show, the plumage in the young is well developed
by this time. Traces of the grey down still cling to the feathers.,
The bills, feet, and legs are long and very strong. After 10 deys,
the young becorie more independent of the nest and soon move away
from it into other trees.

Feeding of the Younz--The young are fed by regurgitation.

Apparently the food moteriaml is regurcsitated into the nest during
the first days of development. My field notes record the following
incident involving a less thon one-day-old nestling (Fest #4-59):

"In the nest were an unidentified minnow about 1 1/2 in.
long and a small frog (Acris crenitens)s As I prodded
the food with a pencil, the nestling seized the minnow and
beran to maninulate it until the whole fish could be swallowed
head-firste The minnow was almost too large for the young
bird to swallow and the meal was not down for about 5
minutes. During this time the eyes were closed and the
head and neck were liled and then dropped agein as the
bird struggled with the foods o o o o
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The feeding activity ‘begins with the first erg hatched. A single
unhatched egg was still in this nest.

The young peep almost continuously from the time of hatching.
Within 3 days a rapid clicking by the young can be heard in addition
to the peeping. Both sounds may be associcted with feeding because
the sounds continue until afier the young have been fed.

The young, when they are able to move about in the nest, usually
face in the direction of an anproaching adult. This approach of the
adult bird is accompanied by a series of low Mcucks" which stimulates
a louder peeping and clicking by the young. A good deal of gaping also
occurs. The young face the approsching adult and open their bills
exposing the large mouth cevity. This is not the same as gagging (see
section on behavior of young Green ilerons) because no attempt is made
to regurgitate food material.

As soon as the adult reaches the nest, the young seize the bill
crosswise and begin to stroke it. This seizing of the bill probably
ects as a "relemser stimulus" which causes the regurgitation of the
food material (Lowe, 1954). Both the young end the adult engage in
an active struggle which involves a twistisg and turning of their heads
and bills. This strug:sle becomes more evident as the youngs develone.

ot all of the regurgitated food material is swallowed bty a
young bird. Some of it is picked up by the adult and either swallowed
or throwvn out of the nest. The young birds also pick at each other
following each feeding, although no second recurgitation by tae
young themselves was seen.

Feedings occur in the branches after the young have left the nest.
The young must then maintain their balance while being fed. A

peculier habit of "dancing" with the wings arched hi~h over the back
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also occurs just prior to feeding at this stage of development., A
cantive bird exhibited this same behavior as it begged for food,.

No deata are esvailable in this study as to the sequence of feeding
by each adult bird. Most of the feedings took place during the early
morning and early evening. Wheelocit (1906) recorded thet the young
were fed only in the early wmorning and late afternoons, especially
from 4:00-6:00 AM and £:00-7:00 Fi. 1In this study no feedings were
otserved after 7:00 PM., althoursh there was a feeding at 6:50 Pii,
after which the youny returned to the nest from a branch and quietly
remained there.

The tyones of food fed to the young were determined from fégurgitated
food in the nezt, from regurgitetions of the youngs, and by meens of
stomach examinations of dead younz. No attempt was made to correlste
the types of food offered with the cge of the young nor with the
environmental conditions for that particular feeding period. Whee-
lock (1506) hzs an elaborate arrangement of the type of food fed to
the young compered to the environmental conditions for that particu;
lar day (for examnle, crayfish, minnows, snails and slugs on cloudy
morning). Cooley (1942) was able to show thaot certain types of food
were recurcitated for the young depending on their ages. Most of
this food consisted of fish, which formed little of the food material
in this study.

A list of the fooa material collected and identified is
included in Table 6. The young vere fed mostly on aquatic insects,

amphitians (moztly Acris crepitens and Rana pipiens which were

abundant nearby), and occasionally fish. An interesting point here is
that large schools of towfin (Amie celve) were planted in the lake

by the Hastings Fish llatchery es part of a controlled experiment in
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lalke production. This species was found in several examinations.
Cottam end Uhler (1937) heve shovmn quite ccnclusively that the
food of Green Herons consists mostly of equatic insects, particularly
dra;yonfly nymphs, predacious divings beetle larvae, and large water
tugs of the genus Zelostoma. Other authors also record lerze numters
of aquatic insects in stomach examinatio-s (Gentry, 1832; Bent, 1926;

Roberts, 1936; Trautman, 1940).
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Graph 1 Increase in weight (gms.) plotted eceinst approximate age
in days
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Table 6 Food of young Green Herons

11,

24,

26,

1959,

1959,

1959,

1959,

lest ;4-59, a young heron (3 deys old)
recurciteted a 4 gm. mass of par-
tielly digested food, identified as
the larva of a dytiscid beetle.

lest #-59, the reccursiteated food
meterial consisted of two small frocs
(cris crenitansg)

Nest :%6-59, mostly frog remains in
f'ood material

the following were identified in food
material which had been collected and
preserved earlier:
dytiscid beetle lervae-2
belostomatids
Acris crevitans-3
remains of others
unidentified frogsremains
bowlin-7 and remains of wore
centrarchids (Leponis sv.)-2
ilest :#6-59, tadpoles (just showing legs)

identified food msterials ~
dytiscid beetle larvae-2
belostomatids-1
cuculionids-12+
odontid naiads-2 .
hellgrammite-1
elytra of chrysemelid beetle
(Donacia sn.)
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Fledzing

The young become more independent of the nest after they once
venture out of it (ebout 10 davs after hatching). By 2 weeks of age,
they are able to jump from branch to branch in the nest tree. They
malze use of their head, neck, bill, and wings for maintaining their
balence when landing in a new positione. The young do not return to
the nest after they are able to move from branch to branch.

The first attempts et flying are made at about 2} weeks of age.
The first flights are generally just a few feet, usuelly the distance
between.two limbs of the tree. At this time the young were difficult
to follow except by the movement of the branches as they jumped and/or
flew from one to another.

A young heron from liest #5-59 was seen in & tree about 64! from
the nest at 22 days of age. Although the bird was completely feathered
(excent for traces of the grey dovm on the crest) and was able to fly
for several yards, it was still being fed by the adult birds. Burns
(1921) records that fledcing takes 4-5 weelrs. This young bird was

then probably near the end of the fledging period.
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Behavior of young Green Herons

Gacrin~s-~-The young nestlingsoften appeer to gag wher an intruder
is present., The mandibles are opened very wide, and the sides of the
mouth are stretched e:posing tne mouth cavity which then eppears very
larze. Ia closisg the mouth azain, the young extend the head forwcrd.
This sequence of evenis sugrests that the younz are chokine or "gacging".

Sometimes this sagming results in the recurgitation of food material,.

Gulor fluttering--On very warnm, sunny afteriioons the youns show a

fluttering of the gular recion. This 1is probably a means of reducing
the body tempereture since it is often secen when the young are sitting
in direct sunlight. A captive bird elso drooped its wings while
exhibiting this behavior. Simiiar rular fluttering has been renorted

in the Lesser Ilighthaw!; (Chordeiles acutipennis) in Texas (Cowles and

Dawson, 1951) and in the Poor-will (Phzlcenontiilus nuttallii) in Calif=

ornia (Brauner, 1952).

Vocalization-~The peening and cliclzins by youns herons has already

W

been discussed as en aspect of feeding. VWhen the younc are about 7
days old and are ectively moving about the nect, they will cive a loud,
respy alarm note ("caack") when approeched by an intruder. This cell
is accompenied by sirilzing movements ol the bill and head. o other
calls by the younc were heard.

Defecation--The young defecate directly into the nest before they
are able to move about. However, as they develop end become more

cctive, the young will defecate at the rim of the nect.
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The defected material is a white fluid which is voided from the body

1408

while the young asswae a squatiing position. This accumulates on the
nest sticls, the trce, and over the ground beneath tne nest. The

naterial hos a very strong fishy odor and, as it accumuletes, the whole

nest area talzes on this odor.

3]

o3

allinc--The young herons hueve some difficulty in moving abou
the nest and the branches. 3everal times during this study young
herona were scen to lose thelr btalance and fall several feet to a lower
limb or occasionelly to the ground.

However, as soon as the younc bird regsains its balance, it will
berin to climb back to the nest. This is accomplished by nlacing the
bill over a branch and then using the wings for climbins., On at
least two occasions young were seen climbing several fcet up into a
tree. One yownz (ITect 323-58) was thought to have returned to the
nest by itself, presunably having climbed from the ground up to the
nest (11').

The adult Green Heron apverently does not desert a young bird
when it hes fallen “rom the nest. One nesztling was found several
yerds from the nest perchzd about 6' up among the branches o a villow.
The adult repeatedly flew low into this tree, apvarently leeding the
young bird.

Post-juvanel mi~rstion--Coffey (1943) discusses the dispersal of

younr herons folloving the nesting period. Lowe (1954) sitates that this
dispersal in 211 directions (often northward) is to find good living
conditions for the remeinder of the season. No family grouvs or

groups of many young togetler suscectiing post-juvenal misration,

were seen during this peorticular studr.



liortality

Pernaps the most simificent aspect of this study was the very
hirh mortality rete incident at the nestine colony. During the 1933

study, 12 of the 14 nests under observoiion failed comnletely, while

(=8

n 1959, 7 ol tne 9 nests faileds This destruction occurred both to
the egzs and to the young.

In 1958, 16— of the 36 ecrs (L4.475), end in 1659, 7 of the 30
erxrs (23.3%) wre either infertile (2), stolen (14), or demcced and
deserted (7). This represents a total of 34.87 (23 of G6egcs).

Mammal predation of epos was recorded in one instancee On July 12,

1058, an adult heron chased a red squirrel (Tamiasciurus hudsonicus)

P

from iiest :“4-53, Subsequent investigetion indicated that 3 of the 4
ezes were damaged (the shells were pierced), and 2 days later, July 14,
the remaining egg was nissinge Althouch this type of egs destruction
wa3 seen but once, other losses were probably due at least in part
to predation by the squirrels,.

As can be seen from Teble 9, several avian predators were seen in

the area immediately surrounding the colonye Among those which micht

have stolen or destroyved ercs are the Comion Crow (Corvus brachyrhymchos),

Plue Jay (Cranocitta cristeta), and Common Grackle (Quiscelus ouiscula).

The Browm-headed Cowbird (oloihrus eter) and the Red-win-ed Elackbird

(Ar=laius phoeniceus) misht pos:ibly take en egc

Lowe (1954) states thet the Hooded Crow (Corvus cornix) and the

Cerrion Crow (Corvus corone) talke heron ercs end young, and that this
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may have considerable effect on & heron populatione. On the other hand,

e notes that meopies (Pica pica) and jays (Garrulus clandarius) often
= e i

nest in the same trecs as herons and gpparently have little or no

e’fect on hercn pooulations. Wheclock (1906) maintained that Corrmon
Craclles served as "watchmen", warning at the anproach of other predators,
but only occasionally stealihg an egg tnemselves, Crows, hawks, and
vultures (Audubon, 1840, cited in Eent, 1926; Baker, 1940; Provost,

1947; and Meyerriecks,1958), along with blacibirds and Forster's Terns

(Sterna forsteri) (Provost, 1947) have been mentioned also as precdators

on heron coloniess

In addition to the hirh mortality to the esggs, the loss of young
is also significant. OFf the 35 young found in the colony during 1958,
some 28 (80%) were found dead while only 7 (207) could have been
fledged successfully. During 1959, 15 of the 21 young (71.4%) were
found dead; 6 (28.6%) were probably fledgede Combined, these totals
show that 7648% of the young were found deed or missing from the nests
and 23.2% were fledged.

The menner in waich some of the young were krilled secemed to
indicate that lerger ovian andé mammalicn predetors were entering the
colony althoush none except the red squirrel was actually seens Several
young were pertially or completely decepitated (owls?), eviscerated, or
mitilated in some other weye The proximity of a Cooper's Hawk

(Accipiter cooperii), nesting within the pine stand, epparently did not

affect this hich mortality because repeated checks of the hawlkt nest did
not yield any evidence of heron remainse. Lowe (1954) mentions thet
peregzrines nested in 8 out of 18 heronries in the state forests of

East Prussia in an apparent state of neutrality, althourh he does not

surcest comnlete immunity within the same erea. Provost (1946) lists
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the mink (Mustela vison) as & mamnalian predetor on herons while other

euthors list raccoon (Procyon lotor) (Audubon, 1840, cited in Benit, 1926

Baker, 1940) or possibly opossum (Lidelphis vir~ini-na) (Baker, 1940),

Finally, weather factors may have played a roles On the night of
July 14, 1958, a severe electrical storm swept the colony and in the
moraing, 5 young were found dead (iiest #9-58). However, the fact that
some of these ~ouns were again badly mutilated micht suggest death by
some predator(s) rather than by weather factors. Wheelock (1906)
reported the death of many young birds followin:r such a severe storm.
Lowe (1954) elso states that bad weather is a principal factor affecting
nestling nortality.

Other than the data already cited little can be added to explein
the very hich mortali’y rate in this study, _Lowe (1954) has dealt with
this aspect in his Xife history sPudy of the Cormmon Grey Heron (ézggg
cinerea) anc¢ some of his conclusions are worthy of mention. The two
main fectors responsible for a decline in heron populations in his
study were excentionally severe winters end mane Citing Alexander,
Lowe states that the "decreese in the number of breedin~ pairs is
largely the result of the prevailing lowest temperature of the pre-
ceding winter, and as a rather hign percentage of victims ere young
birds, the effect on the heronries is noticeable for the following two
sensons (pe 682)e" Perhaps the winter season of 1958-1959 took an
exceptional toll of potentiel breeders. If this werc the case then
the lower number of nesting btirds during 1959 would be expected.

The herons as a group have been protected by the Federal Migratorg
Bird Law (1913) for many years. In Burope, the herons are protected
locelly, but many herons, particulerly the unwary young birds, are shot

in the trout ancling countiese This factor is probasbly not imnortant

’.
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in Michigan, since the Green Heron is not considered to be primarily
a fish eater (Cottam and Uliler, 1937).

There are no known epidemic diseases affecting herons; however,
Lowe sugre<ts possible infectation of intestinal trematodes in young
herons, probebly from the food which is eaten.

Competition with other nestlings for food and spsce in the nest
may have an effect on the mortality rate of nestlingse The younger
and weaker nestlings may die from hunger and exhaustion in competing
with the others for the attention of the acdultss The greatest losses
apparently occur during the earliest days; then, if the young survive
to the third week of development, another rise in the mortality
rate may occure This latter rise occurs at about the time of active
movenent of the younrs about the nest area. At this time, envirommental
factors, particularly storms and hish winds, mey have a decimeting

effecte
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Associated vertebrate fauna

Several species of birds were seen within the pine stand or
flving about in the open marsh near the stande 3Some of these were
seen before the herons arrived; others arrived during the nesting
season, and a few were present during the whole study, particularly

Song Sparrows (l‘elospiza melodia)e A complete list of all the birds

seen or heard in the erea (approximately 640 square rods centered
around the colony) is given in Table 9.
The most common species was the Song Sparrow, but Black-capped

Chickadees (Parus atricrpillus), Rufous-sided Towhces (Pipilo

ervthrophthalrmus) and Catbirds (Dumetella cearolinensis) were seen and

heard dailyes Of those which were seen overhead, flying between the

lokes, the most commwon was the Black Tern (Chlidonias nir~er),

A few species were knowvn to have nested within or around the
colonye These are indiceted by an asterisk in Teble 9. INesting
success for some species is lmown, and this has been included.

The four non-avian species included two reptiles and two wild

mammals. These four are a Midland Painted Turile (Chrysemys picta

marginata), a snake (Thammophis sp.), a muskrat (Ondatra zibethica),

and red squirrels.
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Table 9 Associated avifeuna

Great Blue Heron, Ardea herodies

American Bittern, Rotaurus lenticinosus

Canada Goose, Branta canacensis

** Mallard, Anas platyrhynchos

Black Duck, Anas rubripes

Elue-winged Teal, Anas discors

Lesser Scaup, Aythya affinis

Common Merganser, lMer-us merganser

Eastern Turkey Vulture, Cathartes aura

*¥* Cooper's Hawk, Acciniter cooverii

Red-tailed Hawk, Dutco jamaicensis

Marsh Hawk, Circus cyaneus

Killdeer, Charadrius vociferus

Spotted Sandpiper, Actitis macularia

Herring Gull, laras argentetus

Ring-billed Cull, Larus delawerensis

Black Tern, Chlidonias niver

*(?) liourning Dove, Zenaidura macroura

Yellow-billed Cuckoo, Coccyzus americanus

Eelted Kingfisher, lle~aceryle alcyon

* Yellow-shafted Flicker, Colaptes auratus

Red-bellied Woodpecker, Centurus cerolinus

Heiry Woodpecker, Dendrocovnos villosus
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Table 9 Associated avifauna (cont'd)

* Dowvmy 'Joodpecler, Dendrocoros pubescens

**% Eastern Kingbird, Tyrannus tyrannus

Great Crested Flycatcher, YMriarchus crinitus

Zastern Phoebe, Savornis phoebe

Traill's Flycatcher, Empidonax treillii

Eastern Wood Pewee, Contopus virens

* Tree Swellow, Iridoprocne bicolor

Rough-winged Swallow, Stelgidopteryx ruficollis

Blue Jay, Cyanocitta cristata

* Common Crow, Corvus'brachyrhynchos

Black-cepped Chickadee, Parus atricagillus

Tufted Titmouse, Perus bicolor

* Cetbird, Dumetella carolinensis

Brown Thrasher, Toxzostoma rufum

Robin, Turdus migratorius

Cedar Waxwing, Bombycilla cedrorum

Solitary Vireo, Vireo sdlitarius

WVarbling Vireo, Vireo gilvus

Yellow Warbler, Dendroica petechia

Myrtle Warbler, Dendroica coronata

** Yellow-throat, Geothlypis trichas

Eastern Meadowlark, Sturnella marna

Red-winged Blackbird, Agelaius Bhoéniceus

Ealtimore Oriole, Icterus galbula

Common Grackle, Quiscalus cuiscula

**% Brown-headed Cowbird, lYolothrus ater

«
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Table 9 Associated avifauna (cont'd)

Cardinal, Richmondena cerdinelis

Anmerican Goldfinch, Spinus tristis

Rufous-cided Towhee, Pivnilo erythronhthalrus

Field Sparrow, Spizeclla pusilla

V'hite-throated Sparrow, Zonotrichia albicollis

** Song Sparrow, lelospiza melodia

* Known to have nested around the colonye
** Known to have nested, but unsuccessfully. (The Brown-headed
Cowbird parasitized the nest of the Yellow-throats)
*%% Known to have nested successfully,
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Associated flora

The dominant vegetation within the colony was a mixture of pine
(see Tebles 3-5) plus a few other trees and chrubs. In those aresas
in which the pines had been cleared, common weeds had zrown in a
succession stage. Beneath the pines, however, there was very little
vegetation and most of this was of a species of bramble (Rubus SDe )e

Scattered clumps of stschorn sumac (Rhus typhina) and dwarf

sumac (Rhus conalline) had developed among the dominant vegetation.

Crape vines (Vitis sp.) were entanzled in the pine trees in two
areas of the stand,

The border vegetation consisted mostly of buttonbush (Cenhalanthus

occidentalis) and comron cat-tail (Tyvha laiifolia) with various

grasses and weeds on the drier arees near the pine stand. To nests
of the Green Heron were found in this area, althoush buttonbush is
often used for the nest (Rapp, 1931).

A list of the most common plants within the colony and immediately

around it has been included (Teble 10),



Toble 10 Associated flora

Balsam Fir, Abies balsamea

White Pine, Pinus strobus

Red Pine, Pinus resinosa

Austrian Pine, Pinus nicra

Coimmon Cat=tail, Typha lotifolia

Iris, Iris sp.
Black Willow, 3alix nirra

Quaking Aspen, Pooulus tremloides

Large-toothed Aspen, Populus grandidentzta

White Oalk, Quercus alba

Red Oak, Quercus rubra

Sassafras, Sassafras albidum

Large-seeded Hawthorne, Crataesus macrosnerma

Brammble, Rubus spe

Black Cherry, Prunus serotina

Yellow Sweet Clover, lMelilotus officinealis

hite Sweet Clover, lMelilotus.alba

Flowering Spurge, Euphorbia corollata

Staghorn Sumaec, Rhus typhina

Dwarf Sumac, Rlus copallina

Red ‘aple, Acer rubrum

Silver laople, Acer saccharinum
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Teble 10 Associated flora (cont'd)

Box-elder, Acer ne undo

Virginie Creeper, Porthenocissus quinauefolia

St. John's Wort, ''ymnericum sp.

Wild Carrot, Daucus carota

Whorled Loosestrife, Lysimachia quadrifolia

Ash, Fraxinus sp.

Indian Henp, Anocynum cannabinum

Sel?~heal, Prunella vulcaris

Wild Bergamot, lionsrda fistulosa

Bittersweet, Solonum dulcamara

Comnon }Jullein, Verbascun thansus

Euttonbush, Cenhalanthus occidentzalis

Commion Elder, Sembucus crnadensis

Throughwort, Eupatorium verfoliatum

Goldenrod, Solidago sp,

Horse-weed, Zriceron canadensis
b} -

Cone’lower, Rudbeclzia spe.

Common Yarrow, Achillea millefoliun

Cenada Thistle, Cirsium arvense

Lettuce, Lactuca spe.



Summary

The life history study of a nesting colony of Green Herons in
southern Michigan was carried out from July to Aucust, 1958, and
again from April to July, 1959.

The genus Butorides is composed of 1 species, virescens, and 3
subspecies in North America. The current taxonomic status of the
genus 1s discussed.

The distributional limits of the species include most of the
North American continent north of the Panama Canel Zone as well as
scattered areas of northern South America, The eastern form virescens
is found chiefly east of the }ississippi River Velley. This form is
the most commnon summer resident heron in Michigane

The Green Heron arrives in lMichigan in the spring during the
period from mid-April to early May. The brezding period extends from
May to the first weeks of Auguste TFall migration occurs from mid-
September throuch most of Octobers

A colony of 37 Green Heron nests was located on the border of a
marsh succession in Prairieville Township, Barry County, lichigane
The area occupied was approximately 2%~3 acres of a pine planting
comnosed mainly of red pine, Austirian pine, end white pines As a
result of natural succession other species of trees, shrubs, and common
weeds had grown throughout the stend.

The average height of all the nests was 11,7 feet with a standard

deviation of 1.5 feet. The average height of the nests in red and
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Austrian pine was the same as in the white pine, 11.8 feet. There was
a significant difference in the standard deviations however. Only 3
nestings out of 37 occurred in trees or shrubs other th®n pine. Two
of these nests were in the same tree at the scme height on different
seasonse. No trees contained more than 1 nest at the same time.

Pre-nesting behavior, courtship, and associated activities, such
as nest-building, were not studieds These aspects are quite thoroughly
‘covered in a recent publication by lleyerrieckses

The average clutch in the nests studied was 3.5 esgs with a vari-
ation from 2-5 eczs. The average egg:.size was 39.1 x 29.9 mmes In the
only determination of the time of egg~laying, a third egg was laid
between 12:00 end 4:00 P!, Mey 29, 1959.

The incubation period for 10 eggs was 23 dayse Incubation periods
for several other ezgs were determined from the approximate dates of
laying and hatchinge

The young herons remain in the nest for 10 dayse During this
time weight determinations for 10 young were mades The young were fed
by regurgitations Zxamination of regurgitated material and a few
stomach examinations indicated that the young were fed mostly aquatic
insects, amphibians, and oceasionally fishe

YMovements from the nest became common after the first 10 dayse
These were limited to a few {eet out on supporting branches in the
tree. TFirst attempts at £lying were observed at approximately 2:
weeks of ages One young heron was seen 64 feet from the nest at 22
days after hatchinge

Behavior pattorns of the Foung are varied and include gagging,
gular fluttering, vocalizing, defecating activities, and climbinc,.

Each of these is discussed in the text,
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Yortality in this nestine colony was very hich. Of the 65 heron
egrs Pound in this study, 23 were infertile, stolen, or demazed and
deserteds Forty-three of the 56 young were found dead or missing from
the nestss At least one case of predation on heron eggs by a red
squirrel was recordeds. Other possible factors are discussedes

Sarples of the associated flora within the study were collected
and identified to species or genus. A list of the associated fauna
was also kepte

Several tables showing migration deta, heizht of the nesits,
collected food material, mortality date, and the associated flora and
fauna are presented,s A map of the study area and a graph showing

weirht increase of the young for the first 10 days are included.
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