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1,1 SI’ UI ” I” 1 CURES

I)ulutIt Port  A u t l t e m r i t v  showing a Ring—hilled Gui I Colony
.mmiet  V e ’gt ’ 1, 1 1  ion Sainp Ii ug ‘l’rans e’c t s ~ 2

Ml t l l le ’St ) t  a I’owe r and 1, i g u t  Compan y sh ow Ing Nest jug of Ring—
b il l  t’d C u l l s  . t t t c l  \‘ e ’ge ’ I , m I ion S a mp l i n g  ‘l’rausec t s 4

I . No rt  hiwes t, Sugar Is I amid sh ow lug a Common F&~ l’ii Co 1 O I ly  and a
V~’g~’ I I ion S.uu p I lug ‘I I’ .I t ise’ c’ I 

. West Stig~Ir Island 11 showing a Coiiuuomi ‘1cm Colony and a
Vt ’ge t~it  lol l  Saump 1 j ug  l r , I I I s d ’ e t 

W e s t  Sugar I s l and  1 showl iig a COIIII1IOII I c  rim Colony and a
\,‘~~t’t .it b i t  Samp 11 I I ) ~ ‘l’ r;ittsec ’ t 

r ) ( )

~~~. ‘Ioou Is l a u d  show illg a R i n g — h i !  I t ’d Gu i  I Cotou~’ and
V ~‘g e ’  t a t  i on Samil I ing  ‘I’ railsec Is ~

/ .  ScOt) h twt ’st Nt ’e ’b ish I s l a n d  (in p a r t )  showing  a R i n g — b i l l e d
~~ I I Cti I cc liv ant I V e G o  t a t ion Samp I lug Transect 

S. Sout  imeas t Nt ’ e I  isli l s l  ant i  show lug Co lon ies  01’ Common ‘l’ern s
and Ri tt y— h i l l  ccl Gull s and Vegetation Samp I lug T r a n s e c t s .  •  Co It

‘I , W i  1 I ow i s  I and SCOW I tig Co I on ic ’s of Black—c rowned N i g h t
C,t It Ic Egre t  s , and h e r r i n g  G u l l s  and

‘m.’ t ’ge’ tat lou Samp Ii iig ‘I’ransec I S 63

I U .  1 .0 th’  r e t ’ is I and show i uig Co 1 oni c’s of Coimuimon Ti’ m s  and R i n g —
b i l l  0th Cu I is ant i  V&~ t at ion S a m p l i n g  ‘I’ran sec t s CC

II . So emlit Mami I ton Is i ,tiid showing C~c loules of Ring—b I lied
G u l l s  I ntl h e r r  i Iig Culls and Vegeta I ion S a m p l i n g  Transects. 6’)

— . 1k’ I I OWS I s  l a u d  5110w lug a H e r r I n g  Gui I Co I ot i v  and
V ~‘o~’ t .1 t t Oll S a m p l i n g  T r a n s e c t s  7 1

I i .  h i g h  i s l an d  s h o w in g  c o l o n i e s  ol R i n g — h i l l e d  Gu i I s , Casp ian
Terns , and Common ‘I’erns and Vegetathon Sampling
l’rattse ’y t 7t~

I c . E,ts  I Ci’al e ’ Is laud sh ow j ug  oo I ouiles of Herring Culls , Ring—
I) i l led  G u l l s , and Common Terns and Vege ta t ion  Sampling
I’rauscc t s 80

I L u t  Is l au d  showing colon ies  of lk’t r i n g  Gu l l s  and Caspi au
‘Ic m s  and Veget ,t  I ion  Sam p I lug ‘I’ransec t B S

lIc . Cha ii~~~’ 1 Island showing co l o n i e s  of  I l i ac  k—crowned Ni ght
Herons, Common Terns, and Ring—billed Gulls and
Vege ta t ion  Sampling Transect 89

11 .  She l t e r  Island showing colonies  of Ring—billed Gulls
and h e r r i n g  G u l l s  and Vegetation Samp ling Transec t 90
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I, 151’ (IF F I CIT RES

18. Mtl d l lslanti showIng a R i n g — b  11 h e ’ d1 Geu l I e’oht iitv and \‘ ‘ge ’t i t  l o u t
S , t t u I c  1 iimg ‘L’ c’,inse’c’t 

1 ci . t ;ra~ sv is laIldi sh ow I ng a R 11m g—I ) i l l  ed Cull co I c ’ I t \ ’

Ve ’ge ’ 1.111 t in S a mp l i n g  ‘i’ mamisec ’ t s 97

l t . c I ode ’ Ha u ’hio z’ 1) 1 ke ’ shmo w I ng col tin I c’S of Ce’uuuon ‘i ’ e ’ t’us a i tch
RI u tg — b I l l  e’tl C u l l s  and Ve’ge t , t  t ion S a m p l i n g  1’ ran se ’ c ’ t 

lob, To I e d o  lh , m rho i’ i~ Ike  show lug a Couummem i c ’ l’ ui e’ ol oily ailt l
Vege t a t  i t i l l  Sa mp Li ng l’z’ansee’ t 11)0)

2 I . West 51st i’m Is! audi sh ow lug cc c l ciui i es eil 1k’ i’m I ng Gti h i s ,
Ill ~ic k —  t ’ r e’W ild’ dl N I ghi I He mons , 1 moa t RI cie lie reins , a nc.I
Ci ’ c ’ , i t  Egm e t s  and Po pu l .m t  ld)ll Est [male ’ ‘l’ c’ansed’I and
Ve ’ge I .tti ecu S .mmp h u g  ‘(‘ ma u iSL ’d’ t 5 10~

2 2 .  Sallciusky 1cm l i i i ng ~‘dt 1 i t t  show I 115 .1 lie mu ’ l ug  Cu 1 1 co I ony
and Vege ’tat  ( t i n  Saflh l) 1 j u g  h’ r,ltise ’t’ Is 107

I Ia .  ‘hi l t ’ We’s I t ’ mu end c c l  U i t t  h e Ca Il oci 1st audi 5110W lug cc i I oni c’S
of 1)0111)1 e—C re’s te’th Cormorant s , ill ae’k—c ’ t’owne’tI Ni gIlt lit ’ t’ous , It
Call Ii ’ Egrets , Berm lug G u i  Is • and h( l ug—I l l I I t ’d Gui is and
Vegt’ tat ion Sampling ‘l’r.mnse’c’ Is 111

[lb. ‘ l’ite ’ c a s t e ’ ru e’nd of  1,1 tt, h e  G.i lIoo Is I and shmeiw I ng e’o Ion I c’S
ol Herring Gu i  Is and R i c i g — h i  I led Gu i  Is I l l

24 .  C h r o n o l o g y  of l u l l  Ia! Nest  lug  I or M a j o r  H i  u ’t i Spe ’c i t ’s
dit t he U .  S. Creat I,a kes 1 .‘8

2 5. Peak ILitcht lug  i) ,~t e ’s 01 RI ut g— b til e d! Culls in  Re’ lat (on
to 1,11 IltIdiC 1 10
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( :OLUN lAl, II ER OS NES ’E ’IN (;  ON MAN — MA UI: AN!.) NATURAl. S1’l’ES

01” THE U .  S. CREA’I’ l~~Kl’:S

1’AR’I’ I :  I N ’I’ROi )tIC ’l ’ iON

1. Alteration of na tural h a b i t a t s  due to recreation , umban cx—

plums id)u , dreei g iug  and filling, inehust m [a 1 act Iv it les , and chiahmgilm g water

levels has caused d i sp lacem ent 0 ccc Eoui a  I nest lug b irel s ium some areas

and encouraged p op u l a t i o n  growt h s In o t h e r s .  Thu.’ purpose t)f t h i s  repor t

is to document t h e  h a b i t a t  r e la t  io l l s lhIps  at  24 sc lee’ted n a t u r a l  and

dredged materia l colonial bird nesting site’s and to Identify t h e species

and population sizes of all colonIa l nest lug b i r d s  of I he LI . S. Great

Lakes up to 1.6 km I n l a n d . The f o l l o w i n g  species of birds are lim e I ude ’d

in this study: d ouble—crested cormorant , Pi ta lc rocor ax  a u r i t us ; grea t

b lu e heron , A rde’a hm er o d ias; c a t t l e  egret , Bubulcus ib is ; great egret ,

Casnierodlu s albus ; suow~’ eg ret  , Ej ’ r et t a  th u l a ;  b I ac ’k—c rownedl ii Ight heron , 
It

Nyc t i c o r ax  uy e’t i cor ax ;  h e r r i n g  g u l l , Lamus a~j j e n t a tus ;  r i n g — h i l l e d  g u l l ,

Larus delawareusis; Fors t e r ’s t e r n , Sterna forsteri ; commo n tern , S t erna

h ir un d o ;  Casp [an t e r n , Stemua ca~~j~l; and b l a c k  t e rn , C h m l l o d o n i a s  n i~~ ’r .

L i t t l e  g u l l  (Larus n i inu tus )  was observed as a first recorde d nesting

species in t i le  Gr ea t  Lake’s d u r i n g  th is s t u d y .

2 ,  An i n ter i m  r epo r t  of t i l l s  s tud y ( S c h am f  t ’t a! . in  p ress)  cii ’—

scribed the 1976 p o p u l a t i o n  s tat u s  and t h e  apI) aref l t  r e ’lat  le ) nS ihIp  he’twe’en

vegeta t ion  and popu la t i ons  ol co lon ia l  nest lug spec ’ I es . ‘l’li Is m e ’por t

concentrates on more detailed vegetation analysis of h m a h i t a t s  and In-

eludes both 1976 and 1977 lIeS I lug popu Lit louts . Sue H ve’gc’tlI l ion St uciV

hut s been done onl y a t  spec if ic sites In the!  U . S. Grea t Lake’s hiy Ho I fmaim

and Prince (1975) and Shi ugar t  (1976)  . l)etailed stud ies of time ve’get~m—

t Ion habitat iii colonia l ne’s I 1 1mg birth s e I sewhi eme ’ h ave lh’e ’il fll~t ehe ~ l iv

Bong iomno (1970)  , Wese low and Brown (1971) , Soots andl P I t m u e ’ 11 ( 1 i)7 5

and others. Other accounts  of e’o l on i a  I nest lug hi rd PO1)11 lIl t (t i l ls  of t I l e ’

Gr eat Lakes arc found in Luclw I g ( 19h1 ) , Schar f  (197 1 a ) 
* 

anti I or Liii ’

Canad [am P0 r I ion of Lake Ontar  to In B lokp oe ’  I ( I c )  7 7 )
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I’ .-\i~ I i i : ~tA 1’h:I( IA I , S  A N I I  MI:I ’Ilotls

h i t ’ St t i c i V  At 0,1

I . h h t e ’ a t  t i d y . 1 i e ’,t  lilt ’ I t t c l e ’cj hi t ’ siu ’ie a nt i  I s i  , i i i t l ~ c c l  t i ~~’ , S

Cl ’ O . l t  t , , t k c ’s e ’~~( t ’ umcl  uc~ I ronu l ’ i gi ’e c m m  l’o l u j t  
* 

N h m u i u ’ a c c t  i t c c ( ‘ape ’ V I nc ’ t ’ut , Net,’

Yo l k .  I t ext e’ii de ’cl nea t l v  1281) km h i ’ e ) I U  c’.tst I t )  W e s t  .111th $‘~ () km I Fc i f f l

1101 L i i  t t i  50111 ii. liii ’ C i , ’ . t t  h a k e s  , i  i t ’ I e cc ’ ,i t c c i  lcd Wde ’ Il ‘ i i )  , I l l c I  ‘tS ilor t im

i . i t  I t  1 I d h I ~ .m n t i  i’ ’
’ 

.iii ch c) , ,  We ’St l a t  I t t u t l e .  i i i c ’~ ’ , l i e ’ c ’ i ) Hl h ) OSt ’el c ) t  .i aol I t ’s

c i t  I t to 01 t i l t ’  I 1 1
,
0 0 0  t I t ‘ O h I W . I  I t ’  I ’ I ,  ,i I es I i i  t lie ’ wom I m l .  I” i n t ’l ( m a t  io ns i i i

C1’ e ’.it I.ike ’a w.i( c i  l o v e ’ I s  hav e,’ hi t~~tot I ’, ’ .L I i t  . 1 1  ( o c t ~~t l t h e ’ l , i I l e l  , i i ’ t ’, i  , m v . m  I I  —

, i i i l e tol c c ’  I Oil i , m i  n e a t  lug  h i  rds . i t i e i  tRi m I c ig t h u  I a St  uei ~~’ I h u e ’ I i ’Ve ’ I s

I,.i ke ’s ~l i t ’ l l  1 c m i i  . l l l t l  S up e r  It ’  1’ V a t ’  f e e l  I t ’ t ) l l I  t ’ t ’d ’ t ’l ’ d h l i i  g li lov e ’ i s  t ci ,it’ e ’ t ’ , i t~e ’ *

.1 1 1 m i t t em ,1t I on ot icO c ’ttl (bhol l t  h i l t ’  i t t i  I I e’t 1 m m  , t u m c i  I i k e ’ l , e ’ve ’ is  • II . S .

Eng ineer  1)1st r t o t , tIer roil , .luue , t) ,~
’ 7)

It

Sc ’ I c c l  b i t  t i t  Cciji~jc ,i t i  5c ’ t l  S i t  t O

-m , :\l t e ’~ t h e ’  i n  i t  i , i l I d l 1 t ~, P 0 P ( i I . I t  I t i i i  h I d  S i t e ’ lo t ’ ll t I~ c it  ~t ii’ v t ’ V

M a .  ‘I , I i  V ( . i , , i i tc i  i i i , I ’ . S. ,\ t’ mv I’5t~’, h i t e ’e’1 W , t t c ’ i ’w , L \ ’ a  t . \ I i e ’ t  ime ’u t  St at i~m

* 
‘- I i  !,,iu i v  St i , cu ik ~~, El . S. I”IsIm anti Wi L I I  I I t ’ S e r v i c e ’ I~USl”tlS ) ,

t h e ’ p1’ L I l t ’ L I m O  I (lIVe ’St I ~ .Lt t ’l ’ uIie ’t s iU c I  c ’ilt ’Se ’ . 1  c ’ c ’ h t ’ i l \ ’  s i t  oa l t ’i ’ i m i t  o i ls  , t ’ ,’

iia h i I t  . t t  , l lh i  1v~~is  I i i  I t )  /7. l ’iie ’~~c’ 0 1  t O O  W e ’i ’ c ’ c ’ h l c ’ Oc ’Il  I c ’i  t h i e ’  I t  d i  t’ e ’ i O  I t V

t ’ t  l i i  i’d 5~~t’t ’ I c ’S , w i d e  gt ’c’g r a p i i  i c  1 t i e ’ ,l t  i t ’ l l  • .11 1th POt  e ’ l t t  i . i l I c ii ’  t ’ t i lU h i ,i I I SOi l

bet , Wt ’t ’II  1 1 . 1 1 m m  1,0 1 , l I l c I  man—mach o cii i g ins • ‘l’ime’ a i t t ’ s  l i l t ’ In t l  e’cl a i x  F 1 1m g—ic 11 1 eel

c i i i  I c ’ e i i m ) l l i e ’S , t h11 ’ t’t ’ t ’ t ) f l I f l ie i I l  I t i l l  c’ di l t i l l  I L ’S , twe ) ite ’ru iii get ! I t ’o l t i u l t ’s

ouc be r m ’ t u g  go h i m  lu g—l i ii h eel guI 1 ,tssti0 i .m t it ’ll , 0 1  x t ’ ciiIlilte i i t  t i ’ m - I l / i ’ l u g —

li i i  lo ch go I I , I S S c ’c ’ 1 . 1 1  i t c I l S  • t i l l e ’ 1’ I l I g — I l  1 1 1 ‘d gui I / t ’ t i iIIf l l t ’I l  I e ’ m t m / ~~~ m s p  1 .111  t c’I’ iI

. I S $ t i t ’ 1 , 1 1  lou , t ine Ile ’i l’ l Ilg g u i  I / l. , l O h c l , h i l  t t I l l  , i S S i it ’ l i t  lol l , t ’Ue ’ Ii l a~’ k —

e’ mowne ’cl l i i  ghi t hit ’ re in! i tc ’ t ’ F I ng go IL  / I’ 11mg —l i  I I I  CeI g u l l  /cle culi I ~‘— t ’ Fe ’s I

c’ t i i I Ie c l ’ , i l lt  , I s s o c ’ ( , i t  I t ’l l , O u t ’ hi I , h c ’ k — c . ’ l ’ mi wi lt ’t I i l l  g i m t  iie ’l’ t i l l/ g l ’ e at  hi h il t ’ i t c ’ i ’ t ’ h l /

~~r e ’ .i I. egu’e’t .10 O t i c ’ I ,i  I I t i l t , . I l ldl  OUt ’ hi I , l e ’ k—c i’eiW lie ’tI I l l  g u t  iit ’roii/ c at t It ’ e ’g l  0

, l O S t ’ c ’ l i t  i t c u t .  Ce’clg i’ , lp il I c.i I l v  • t h e ’ sit •‘s we ’re I u ’ d ’ . I  I e ’d as I em! lows : two Iii

l ake ’ Suh ie ’ rio ~‘; s ix In t i l t ’ St . Mat’ vs R [ve ’r ; two i n  Gr een hl,it’ • Lake

— — — ~~~~~~~~~~~~~~~~~~~~~~~~ 
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~1i c h i i gan;  five in northern Lake M ichi gan; two in Sag inaw Bay , Lake

H u r on ~ two in the Detroit River; two in Lake Erie; and one in Lake

Ontario. Sixteen of the intensive study sites were man—made by various

dredging or construction processes , and seven were natura l islands.

Stud y of Bird Colonies

5. in additional to tile study of known colonies of long stand-

ing , am aer ia l  survey search was conducted each season with a Cessna 180

t’ Loatplane , which also enabled landing for making nest counts , ga ther ing
chronological information , assessing nes t success , and sampling vegeta-

tion, Some colonies such as small grea t blue heron , he r r i ng  gu ll , or

common tern sites could be counted from the air. Populations at other

sites wer e de term ined by transects of a portion of the colony projected

on the total area , total nest counts , or grid sampling of enlarged

aerial, photographs (detailed descriptions in Scharf et al. in press). It
Information on populations and nesting was recorded and filed with the

Colonial Bird Registry , Cornell Univers ity , Ithaca, New York.

Study of Vegetation

6. A transect line was established through the representative

vegetation types of a nesting site. In cases where one transect was

not adequate to include all the different species present or the colony

was too large for a sing le transec t , several transects were used . Plants

were identified and counted , and percen t coverage was de termined in

quadrats along the transect lines. This information was used to calcu-

late relative frequency, rela t ive coverage , and relat ive density

(microfiche Appendix C), from which importance values were calculated .

Herbaceous vegetation was sampled in 1 m2 quadrats at 1 m intervals.

Shrubs were sampled in 16 in
2 
(4 x 4 m) quadrats at 4 m intervals.

Where shrubs occ urred among herbs , the shrub samples were not contiguous ,

but spaced according to shrub distribution. The larger shrub quadrats

were used only when it was subjectively de termined that shrubs wer e
present. Trees were samp led on 100 m2 (10 x 10 m) quadra ts , and d iam-

eter breast height (DBH) was used to determine dominance instead of

13
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o c cV e ’ i’ago . All ve’ge,’ t I l t  ( t i l t  sonic 111m g WOS clout ,’ h i t  wee’n 21 .1 u~uie l I l t 1  28 .111 1 V

l~~~ /

I’ I an I sped ’ I 1110115 we’ me i t’eSSi’dl Ou ch Jr l och I e lF  i d  dm1 I II i ~‘~ i I  it iui .

i I i e ’ st,’ SIi e~ c, tilh e’lls we i e ’ t l t ’h)e ) S I I 0th .11 t I l t ’ WE S hit ’ t’h a 1’ luuti I t ’e ’ . 11  e’tI .m E  t ile ,’

i.c it i  is t .111,1 h i ’c’I l t te i  lo g I d’ ll 1 Out lvi’ i’s i t  V at  Rcis t oll , l,t ~~i I s  i .111,1 . A I I ~ 1 .011,

mIami’s USc ’ci in  t hi is t’e’pol’t .1 i t ’ l i s t  Oct in  A ppeil th ix Ii liv s~’ l o ut  I I ’ I t ’ l ln t i

c’ei IlUtI c )l l liaunes 1te ’e,’ot’eI Lug to k .i.i V ‘ 5 M ,hlltl,l 1 c c i  hec t omit ’ ( I”t’mmm a lii I ~ ‘iO )

Sit ~~h v  oh  S o I l s

8. Sd) i i  samu p I ~‘S W i’ 1’ 0 1 aken I mom I lie lop it) 0 111 0!’ subs t F a l t ’  t~ l

t i l e,’ i l e st  lug . I l ’ c ’ .i ~fl oi ’dt ’i ’ t o  t ’ s t , m hi l  i s h i  h i t ’ c’ i i t ’ml i ’aI  011t h p h i y s l e ’a i  p ro—

pe ut, Ii’s .iva I I able ’ I 01’ ~ I out  gl’ e iW i  I I .  Ut i s  1411111 1 ) 11 mi g was dci t ie ’ to dot ’ UIIIt ’ I I t

t i l t ’ 1101 r ie,’l tt [i’ve,’! s I i’ c cflI  th e ,’ in p u t  c i t  h i  Fit foot’s * wIt ic ’hi was t’ t’ it I t i

at I ifi tI  il l  t I uig I i i  50(111’ p 1 ant  S p O d ’ I c ’S On dI t o x i c’ I t i  t’thte l’s . N ec  l i l t  elup t w.i s

m ack’ at sl it is L i  0,1 I mel 11 th ) l i l t  v ci i ’ sautp I I utg because till lv mine dim two

s.lullp It’s We’re ’ t a k en  .tt d’,(c ’hi s i t e .  I ’hit ’ s oi l  s l i u n h i l i ’S Wo re 11(1.1 I v ~ e’ch I m i t ’  t i l e ’
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determine the chronology of the species accord ing  to the method of
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12. Thirty—two of the nesting sites in Table 1 arC’ either man-

made or mati— inf luenced structures where the development of SuCcesSion

pat terns of vegetation and ages of Island we’re’ ?In ,’llvze’d a c c o r d in g  to the

method of Soots and Parnell (1975) for dredged material islands in North

Carolina. Little correlation between age of the àslands and succession

of vegetation was evident because of variations in p lant succession and

paren t dredged materials. Rock , s terile sands, and grav els were d redged

in some Grea t Lakes area s, and heavy mucks and clays in others . These

varia t ions combined with ice conditions comprised a varied list of fac-

tors other than age that influenced habitat development. Present  dredg-

ing policy in the Great Lakes prohibits open—water disposal. ‘I’Inis all

of the recent (10 years) dredged material deposits were at confined

sites that prevent contamination of the su r round ing  w a t e r .  T h i s  practice

of diking formed a distinctive type of dredged material structure that

should be considered separa te ly f rom open water  s i t e s .  Older open—wat er

dredged mate r ia  ~ island w i t h  b i rd  colonies ranged in age f r o m  11 to 77

years since completion of dr edging, but some of the oldest  of these

showed significan tly retarded succession rates due primaril y to par-

ent material , ef fec ts of bird usage , and eros ion or inundation due to
lake levels.

Study of Selected Bird Colonies

13. The following are descri ptions of the breeding populations ,

vege ta tion ana l ysis , and noteworthy informa t ion on vegetat ion—bird

interactions at eight natural and 16 dredged material sites selected

for comparison. Each site descri ption is accompanied by an aerial

photograph over laid with a map showing samp 1, ing ,  t r a n s e c t  , locat ions ,

and colony borders . (Figures 1— ’
~3b).
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SIte 1. Dii lu t  Ii P o r t  :~ut  hoc it V

14. L o c at i o n : “4 (1 4 ~ ‘ N.  , 09_ ~
0O( ‘ W . , a m a i n  1 and man—made i t t ’

a long the ’ harbor  o D u l u t h , Minne sota  ( F i gu r e 1)

Sp t e ’ie’s and Number  of N e s t s :

common te r n s  : 197 h— I .~ 1

1 9 7 7 — 1 8 5

ri ng—billed gulls: l977— ~ ~~~

herr Ing gui Is: 1977—5

t o l o u v  Size:  197 6 — [3.77 ha

1977 — 1 . 5 ha e’ouunon t t’rns

1.0 ha r i n g — h i !  It ’d g u l l s

iUstoi y : Tb is a rca has liaei a long Ii i s  to ry t > conuuon t e’ rn

ne’s t l ug (Sc ha i’ t 197 Ia)  . l i t ~l,tv and June [976 , b a re  saud was exp osed h~’

but I C L )  .~ lug and e’x cava t Ion ewe r t lit ,~ en t I re sit t ’ ( F E  gui-c 1) . ‘l’he ’ a rca

beg.tn t o  t ’ e’vi ’ge’t a t  i’ d u r i n g  l a t e  1976 and 1 9 7 7 .

N e ’ s t i n,~~, Success : Co mmon t e r n s  wer e’  s L I e ’ c e’s sfu  I lit I l ee l t ~ lug

c l i i  e’ks in [9 7b a [t hough  the  onset of l ay  I ng was r e ’ t a re leet h~’ t ’ ,\ e ’~~t ~‘~ I t L O U ,

,IIlel t h e  resul taut l a t e ’ la y ing  pro euu ceel w fe t e’ l v  sp ae ’ t’d tit’s s ([0 t o  .,‘() ui)

,45 j~~,C~~~~~’ r [bed for bare  areas  by Pa lmer  ( 194  1). In I ‘p77 the deits it v ~ ‘

common t e r n  ties t s was g r e a t e r  and the  n e s t i n g  e’ hr ono  I ogv was more s (ml —

tar to that t ound in ot he ’ r t rea t  La kt ’s c o l on  I t ’s ot  I iii s spec i t ’s. I” I ed g-

i n g  s ~ic c ~‘ss appea reel to be good , bet t heavy  v eli l e ’ I t ’  traft ft oii t he ’ horde ’ r

i’ C ’ C t d s  and huma n m t  rus  i ~Ctl5 into the’ C o t  OIlY .1cc ’ o e u i l t  ee l t o t ’  5~~ C C ( ( ~~’ t ’ ~~t ’ t ’SS

m o r t a l  [ I v  . ~he ring—b il l eel g u l l  C’ CCI  Ofl\ ’ had nests wit i ch  We’ cc’ wide ! v

si’ .i~ ’ eel and had se ’Ve .‘
~~
‘ I stages present  at  t lie Sante ’ I h u e  wh f e b  was found

C 1  he ’ vp  i ~.ti of first—yea r , small col on  Ii’s • Less t i t an  opt  (ma t nest  h u g

so C ’ C ’ CS s is  hypo t lies [zeel t>ec ause of t he appat’ cut  as V ne [irony anti c l i  S p e r —

s l O r t  e l f  nes ts  En  iii is spec . No infor n ta t ton  was obta  int’el on t h e  su e—

e’ess e l f  h e r r i n g  g u l l  nes ts  at th is site.

1 5 .  l L , t b i t . t t :  ‘I ’Itt ’ l ’ ) 7 h  e’xe’.tv,tt ion work at t h i s  sit e ’ ot t e ’r e ’d  an

e’xc e ’ 11 eui t  o pp o r t un  i t  V to stud y success ion ot V egeta  t Ion anti its re’ I a—

I I OnSIt [p to e’OflhtflOti t e m S  and r i n g — b i l l  e’d gull s . I mp or t aue’e Va 1 CIt’S c I t

t h e’ P [ant  species (Tab Ic 2) showed Stilti l :ir It les between tht’ common t e r n
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‘rable 2

D u l u th  Port  Authority

Impor tance Values ot Plants ,,‘l’ ransect  and Bi rd  Sipec les

PLAN T SPECIES CT 1 RB G— 1 2 R BG— 2 
C

I in2 
Quadra ts * (20)  (10) (10)

W i t c h — g r a s s  (Agropyron mep ens)  — 9 5

Burdock  ( A r c t i u m  s p . )  1 3 55 82

Wormwood (Artemesia caudacta) 50 20 —

C ommon wint er—cress (Barbarea

vul gar i s )  — 16 7

Pigweed (Cltenopodium album) 10 9 21

Squirrel—tail grass (Horeteunt

jubatum) 5 — —

Lettuce (Lactuca canadensis) — 4 4

Wh i t e  me l i l o t  (r ’le liLotus alba)  116 105 94

Even ing  p r imrose  (Oenothera

biennls) 8 — [0

Smartweed (Polygonum

l ap a t h i f o l i ur n )  60 70 74

Sandbar—will ow (Salix interior) — 4 —

‘l’umb le—mus tard (Sisytubrium

alt issimum) 37 4
V ellow c- lover (Trifollum

agrar turn) — (1 —

*S~lmp le sizes are Indicated In parent hesis.

[ . c’i’= conunon t e rn .

RBG= ring—b it led gui I.
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Table 3

Minnesota Power and Light Company
Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG— 11’ RBG—2 RBG—3 RBC—4

1 m2 Quadrats* (8) (8) (6) (5)

C’. mmon yarrow (Achillea

millefolium) 13 — — —

witch—grass 148 165 106 142

ragweed (Ambrosia sp.) 15 28 — —
Wormwood 13 44 — —
Common milkweed (Asclepias

syriaca) — 10 25 16

Canada thistle (Cirsium arvense) — 10 — —
pineapple—weed (Matricaria

matricarioldes) 5 10 — —

June grass (Poa pra tensis) 29 18 — —

Raspberry (Rubus idaeus var .

strigosus) 15 — — 27

Sandbar willow — — 91 59

Tumble—mus tard 6 16 — —

Goldenrod (Solidago sp.) 26 — — —

Common tansy (Tanacetum vulgare) 28 — 76 59

*Sample sizes are indicated in parenthesis .

+ = Trace.

1, RBG ring—billed gull .
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No diff e rences in the gull nes t i ng  densi ty  were noted because of this

change . Lt was evident that witch—grass (A,~ropyron repens) gained an

exaggera ted impor tance value because of its high numbers in the dense
sod. Average percent vegetation coverage for this site (33 percent)

was more typical than the previous site for ring—billed gulls with

c ontinuous occupancy reflecting a large amount of puddled vegetation

and bare area .

Sites 3, 4, and 5. Northwest Sugar Island, West Sugar Island II, and

Wes t Sugar Island I.

18. Loca tions: 46°27 ’ to 46°26’ N., 084°16’ to 084°lS’ W.,
small dredged material islands in the St. Mary ’s River , 6 to 9 km
southeast of Sault St. Marie, Michigan (Figures 3, 4, and 5).

Spec ies and Number of Nes ts:
Nor thwes t Sugar Island common terns : 1976—81

1977—21

herring gulls: 1977—1

Wes t Sugar Island II common terns : 1977—44

herring gulls: 1977—1

West Sugar Island I common terns: 1976—139

1977—116

Colony Size: 0.05 to 0.17 ha

His tory : These dredged mater ia l  islands were formed atop

natural islands between 1900 and 1960. In recen t high wa te r years
they eroded ex tensively .  Comparison of Figures 3 and 5 taken in 197 6
with Figure 4 taken in 1977 showed that the lower lake levels of 1977
nearly tripled the emergent portions of these islands.

Nestin,g Success :’ Each of these sites was rated as highly
successful. Althoug h only 3790 of the eggs in the three colonies
hatched , nearly 90 percen t of the chicks fledged (Appendix D).

19. Habitat: The vegetation importance values (Tables 4, 5,

and 6) show a wide mixture of herbaceous species with indications of

invasion of shrubby plants such as sandbar willow and balsam pop lar
(Po,pulus balsamifera) . The increase in surface due to lowered water
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Table 4

Nor thwest Sugar Island

Importance Values of Plants by Transec t and Bird Species

PLANT SPECIES COMMON TERN

1 in
2 

Qua drats * (14)
Common yarrow 7•9

Common winter—cress 10.2

Sedge (Carex sp.) 1.2

Pigweed 4.7

Field daisy (Chrysan themum leucanthernum ) 6.7

Canada thistle 10.5

Grea t willow—herb (Epilobium augustifolium) 1.2

Horse tail 40.6

Orange hawkweed (Hieracium aurantiacum) 4.0

Whi te melilot 8.7

Moss (Unidentified) 3.7

Common timothy (Phleuin pratense) 4.0

Common plantain (Plantago major) 5.2

June grass 91.9

Smar tweed 46.6

Tumble—mu stard 9.3

Goldenrod 21.6

Field—sow thistle (Sonchus arvensis) 14.2

Common dandelion (Taraxacum of ficinale) 2.3

Yellow clover 1.4

Red clover (Trifoliurn pra tense) 9.8

*Sample sizes are indica ted in parenthesis.
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Table 5
Wes t Sugar Island II

Importance Values of Plants by Transect and Bird Spec ies

PLANT SPECIES COMMON TERN

1 in
2 

Quadrats* (15)

Conuno n winter—cress  7 . 2

Sedge 14.7

Pigweed 20.0

Canada thistle 2.1

Rush (Juncus sp•) 18.4

White melilot 2 2 . 2

Common plan tain 2.4

June grass 32.7

Smar tweed 148.6

Tumble—mu stard 13.9

Common dandelion 1.9

Yellow clover 1.9

Red cl over 9.8

*Samp le sizes a re indicated i n  p , tr e nth e ’s is .
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Table 6

Wes t Sugar Island I

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES COMMON TERN

1 m
2 

Quadrats* (12)

Sugar maple (Acer saccharum) 4.2

Common winter—cress 4.7

Sedge 5.8

Pigweed 19.2

Spo tted touch—me—not (Impatiens capensis) 26.8

June grass 35.0

Smartweed 17.7

Balsam poplar (Popul us balsamifera) 12.4

Sandbar willow 150.4

Bi ttersweet (Solanum dulcamara) 4.9

Field—sow thistle 14. 3

Common dandelion 4.5

*Sample sizes ar e indicated in parenthesis.
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levels led to a partial shift (56.3 percent of the nests) of the comnton

terns fron t  the  vegetated areas where they nested in 1976 to the,’ bare

sands and c lays expos ed in 1977. West Sugar Island II was not used l o r

nesting in 1976, but appeared to have been colonized in response t o

newly exposed bare areas that were available for nesting as the water

receded .

Sites 6 and 7. Moon Is land and Sout hwest Neebish lsland
2 0.  Loca tions: 46°13 ’ N ., 084°lO’ W ., two dredged ma t er ia l

islands in the St .  Marys River , 14.5 km nor theas t  of Pickford , M ichigan

(Figures 6 and 7).
Species and Number of Nests:

Moon Island : herring gulls: 1976—18

1977— 7

r i n g — b i l l e d  gu l l s :  1976—982

1977—1 673

Sou thwest Neebish Island/ring—billed gulls: 1976—1263

1977—2398

Colony Size: Moon Island : herring gulls: 1976—1977
0.61 ha

ring—b illed gul ls :  1976—0.32 ha

1977—0.55 ha

Southwest  N eebish I s lan d :  1976—0.34 ha

1977—0 ,61 ha

His to ry :  The i s lands  were the  r e su l t  of dredged m a t e r i a l

deposi ted over natural islands from 1900 to 1957. Th e her r i ng  g ul l s

were noted present  by Ludwig (1962) and ring—billed gulls were reported

at this site by Schart (l971a).

Nesting Success: No unusua l mortality fac tors were apparen t ,
and it was believed that chick surviva l was excellent. Hatching was

retarded (10 percent and 21 pe rcen t )  in newly exposed land areas com-

pared to pre—existing areas of the same islands (83 percen t and 84

percent).

‘ ) /4

- , --- --~~--~~~ ,~~~~1~~~ ~~~~~ ~~~~~~~~~~



- 

~~~~~~ 

~ 
; ,~~~~

______ C ”

~~~~~~~~~~~~~~~~~~ 
‘
~‘ h , 

~~~, 
C
, 

‘ I~~~~~~~~’ ’

_ 
_ _  

_ _  _ 

1!
;, :.

~1 r  

~~~
, 
_ _ _ _

~~~~~~~~~~

jt~ ‘•‘i~, 
‘
~~~ 

‘ 
‘
~ 

‘ 
.

4 , . ,  
‘

I ‘ 
~~~_________ 

~ -
~:~ ~~~~~~~~~~~

. c_..... 

‘ 
‘

~ 

~~~~~~~~~~~~~ 

‘
.1’

s

‘ ‘C ‘C



~~~~~~: ~
‘ 

_________ 

-
‘ 

C-’- 4

- ‘ i f  ~~~,4,t C 
_____ 

‘ 
,c >
U,

- 
‘
~~~ 

‘ 
“- ‘ 1~

_ _ _ _ _  

I; 

- I~~~i

I 
_ _ _ _  

C 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

r

- 

---i’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

56



21. Habitats: These locations wer e very similar  in that heavy

clay subs tra tes were mixed with stems of reed (Phragmitcs comm unis),
the most important herb in all but one transect (Tables 7 and 8). In

Scharf et al. (in press) it was hypo thesized that the reed stands may

be resistant to ring—billed gull puddling, but this was d isproved in

1977 by the f inding of hi gh percen tages of bare area and low per cen t

cover (Table 27). It was also seen in the high importance value of

p igweed (Chenopodium album) which replaces reed on one t ransect  on

Moon Island (RBG—l , Table 7) and in the high importance value for

sting ing nettle (Urtica diolca) on Southwest Neebish Island (RBC—1 ,

Table 8). Both of these islands also had woody plants present in the

17 m quadrats (Tables 7 and 8). The larger quaking aspen (Populus

tr emulo ides )  on Moon Island were cut  by beavers (Castor canadensis) ,

providing addi t iona l  gull  nesting h a b i t a t .  Moon Island also had an

increase in r i n g — b i l le d  gull  nest ing area of 72 percent  and an increase

of 691 nests (19 percent) due primaril y to the lower water levels. The

corresponding increases for  Southwest Neebish Island were 79 p ercen t

more nes t ing area and 1135 nests (90 percent). Nest densities of ring—

b illed gulls on these two sites were 0.73 nests/per m
2 

and 0.81 nests/

per m and 0.81 nests/per m
2 

f o r  Moon and Southwest Neebish Islands ,

respectivel y. These values showed very dense nesting .

S i t e  8. Southeast  Neebish Island

22 . Location: 46
0

144 N., 084°07’ W. , a l a rge  dr edged material

is land 19.5 km nor theas t  of P i c k f o r d , Michigan (Fi gure 8 ) .

~~ ec ics and Numb er of Nests:

common terns : 1976—136

1 9 7 7 — 4 5

ring—billed gulls: 1976—49

1977—55

herring gulls: 1976— 1.
Colony Size: common terns : both years 0.3 ha

ring—b illed gull: both years 0.04 ha

History: The date of construction of this island was

unknown.
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Table 7
Moon Island

Impor tance Values of Plants  by Transe ct and Bird Species

PLANT SPECIES RBC—l 1 RBC—2 RBG-3 RBG-4

1 m Quadrats* (24) (2) (9) (4)

Witch—grass 98.3 — — —

Common milkweed 7.1 - — —

Sedge — — 5.6 —

Pigweed 105.4 — 16.5 —

Thoroughwor t (Eupatorium

perfoliatum) — — 12.9 —

Reed—meadow grass (Glyceria

grandis) — — 56.5 —

Spo tted touch—me—no t — — 4.3 —

Rush — — 7 . 6  —

Pineapple—weed — — 4.3 —

White melilot 12.4 — — —

Reed (Phragmi tes communis) 69.2 — 105.1 —

Common plan tain — — 10.7 —

June grass — — 20 .4  —

Tall cinquefoil (Potentilla arguta) — — 4.3 —

Red c lover — — 9.5 —
Stinging nettle (Urtica dioica) 7.8 — 32.8 —

Common mullein (Verbascum thapsus) 
— 

9.4 —

2
16 m Quadra ts*

Red—osier dogwood (Cornus

stolonifera ) — — — 59.3

Quaking aspen (Populus tremu1oide~) — 96.4 — —

Peach—leaved willow (Salix

amy~daloides) — — — 240.6

Red—berried elder (Sambucus pubens) — 203.6 — —

*Sample sizes are indicated in parenthesis. 1. RBG = ring—billed gull.
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Table 8
Southwest Neebish island

Importance Values of Plants by Transe ct and Bird Species

PLANT SPECIES RBG—l

1 in
2 

Quadrats * (15)
Reed 187.4

Stinging nettle 112.6

16 m2 Quadrats* (2)

Red—osier dogwood 31.7

Sandbar willow 220.6

Red—berried elder 47.7

*S~jj~ple sizes are indica ted in parenthesis.

1. RBG = ring—billed gull.
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Nes t ing Success: No unusual mor tality was noted in either
species. The common terns appeared to fledge most of their young, but

the retardation by three to four weeks of the ring—billed gulls usually
indi cated poor survival of chicks .

23. Habi tat: June grass (Poa pra tensis ) was the most important

species among a sparse herb and grass community at this site (Table 9).

The percent coverage (70 percent and 73 percent) for each species ,

shown in Tables 26 and 27, was biased by high density of the grasses,

and did not reflect the lack of broadleaf shaded nesting cover vis-

ually evident . The island was composed of chipped igneous rock that
was covered with a thin layer of soil. It was probab le that the June

grass was planted soon af ter cons t ruc t ion and that the rocky su rface
resis ted f ur ther plan t succession . This feature seemed to make the
area marginal ly a t t ract ive to ring—billed gulls and common terms ,

although they nested on bare rock and sand elsewhere in the Great

Lakes. The marg inali ty of the habitat was emphasized by the decrease
in number of common terns in 1977 and by the low density of ring—

billed gulls (0.13 nests per in
2

) which led to widely asynchronous
hatching and diminished nesting success.

Site 9. Willow Island

24. Location: 44°34’ N., 088°00 ’ W., a small dredged mater ial
island 2.3 km north of Green Bay, Wisconsin (Figure 9).

~p,~cies and Number of Nests:

black—crowned night herons : 1976—46

197 7—224

ca ttle egrets: 1977—15

herr ing gulls: 1976—9

1977—16

Colony Size :  Total island : 1976— 0.18 ha

1977— 0.25 ha

Hist~ !y:~ The date of construction of this island was

unknown , but was believed to have been built in the early decades of

this century .
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Table 9

Sou theast Neebish Island

Importance Values of Plan ts by Transec t and Bird Species

PLANT SPECIES CT1 RBG-l~

1 in2 Quadrats* (10) (10)

Common win ter—cress — 9.6
Black mus tard (Brassica nigra) 13.1 46.6

Pickpocket (Capsella bursa—pastori s) — 6.9
Pigweed — 2 . 4

Field daisy 22.1 9.1

Fleabane (Erigeron philadelphicus) — 2 .2

Common t imothy 34.8 42.1

June grass 190.8 150.8

Smartweed — 2.6

Sheep—sorrel (Rumex acetosella) — 16.8

Common dandelion — 8 .2

Field penny—cress (Thlaspi arvense) 4.6 2.5

Yellow clover 6.0 —

Red clover 28.4 —

*Sample sizes are indicated in parenthesis.

1. CT = common tern.

2. RBG = ring—billed gull.
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Nes ting Success: The herring gulls produced only 0.33

fledglings per nes t in 1976 (Scharf et al . in press) and similar low

reprod uctive success was evident in 1977 because of excessive human

dis turbance. The black—crowned night herons produced 1.7 birds per

nest in 1976 (Scharf et al. in press) and late nesting in 1977 was

still in progress when this report was being wr i t t en .

25. Habi tat: The most important vegetation was the two species

of willow which supported the nest trees (Table 10). This shrub and
young tree community developed beyond that of any other dredged mater-

ial colonial site in the U. S. Great Lakes . Hypotheticall y ,  if plant

succession continues , this site would become suitable for tree nesting
species such as great blue herons and great egre ts some t ime in the
fu e,’ire.

Site 10, Lone Tree Island

26. Location: 44°34’ N., 088°0O’ W . ,  a small rubble and

dred ged material island 2.1 km north of Green Bay , Wisconsin (Figure 10).

Species and Number of Nests:

common terns : 1976—100

1977—108

herring gulls: 1976—3

1977—2

ring—billed gulls: 1976—213

197 7—37 4

Colony Size: common terns , both  years , 0.11 ha

ring—billed gulls , bo th years , 0.23 ha

His tory : The date of construction was unknown , but pr obabl y

dated back to original dredged ma terial depos its early in the century

wh ich were subsequently overlain with concrete and brick rubble. The

common tern colony has been present fo r  at least 15 years.  There were

103 nests counted on the island in 1969. The highest number was an

estimated 120 nests in 1972 and 1974. Ring—billed gulls first nested

on the north end of the island in 1969 , and four nes ts were a g a i n  ob-

served in 1972. By 1974 there were 30 nests, half on the north side



Tabl e 10

Willow Island

Impor tance Values of Plants by Transect and Bird Species

PLANT SPECIES BCNH— l~
’ BCNH-2 BCNH—3

1 m2 Quadrats* (10)

Sandbar willow 300 — —

16 m
2 
Quadra ts* (5) (5)

Box elder (Acer negundo) 7 8

Red—osier dogwood - 7

Eastern cottonwood (Populus deltoides) 95 30

Peach—leaved willow 42 68

Sandbar willow 155 186

*Sample sizes are indica ted in parenthesis.
1. BCNH = black—crowned night heron.
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and half on the southeast side. The number of nests increased to 87 in

1975. The ring—billed gull colony has continued to increase and the
common terns have decreased or remained stable .

Nes ting Success: (1976 only)

common terns , 0.66 per nest

herr ing gulls , 2.33 fledged per nest

ring—billed gulls, 0.84 per nest.

27. Habitat: The vegetation was a mix of herbaceous species

wi th  the  g rea tes t  impor tance  being on wi ld  cucumber (Echinocyst is

lobata) and spotted touch—me—not  ( Impatiens capensis) (Table 11)

which formed dense mats. Although the habitat , which had its contin-

ui ty br oken by r ubble , appeared too heav ily vegetated for optimum utili-

zation by either ring—billed gu l l s  or common t erns , t hey bo th appeared
to do well.. Both of the impor tan t  plant species mentioned above became

most consp i cuous  l a t e r  in the  season , and pr obabl y the vegetation

communi ty  f i r s t  found by the  b i rds  d u r i n g  Apri l  and Nay was radically
different than that shown in Table  11.

S i te  11 .  South Manitou Is land

2$. Location: e5°03’ N., 086°05’ W. ,  the northeast tip of a

large natural island , 9.5 km west of Glen Arbor , Michigan (Figure 11).
Species and Number of Nests:

herring gulls: 1976—428

1977—470

r ing—billed gulls: 1976—4060

1977—2686

Colony Size: h e r r i n g  gul ls :  3.3 ha

r i n g — b i l l e d  gul ls :  2 . 2  ha

History: This has been documented as one of the l a rges t

gul l colonies in Lake Michigan (Scharf , 19711,). Scharf and Shugart

(1975) documented the relative stability of the  herring gull colony over

a b—year period . In recent years the ring—billed gull colony declined

fr om 6000 in 1969 to 2686 in 1977 due to ex cess ive human dis turbance ,
red fox (Vulpes vulpes) predation , and changes in vege ta tion s truc tu re
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Table 11

Lone Tree Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES CT1 RBG2

1 m~ Quadrats* (10) (13)

Common burdock (Arctium minus) — 15

Common milkweed 8 —

Pigweed 22 6

Canada this tle 4 6

Red—osier dogwood 7

Cruciferae unidentified — —

Wild cucumber (Echinocystis lobata) 129 91

Spotted touch—me—not 44 12

Morning—glory (Ipomoea sp.) 13 —

Spiked loosestrife (Lythrum salicaria) — 7

Virginia creeper (Parthenocissus guinguefolia) — 19

Smar tweed — 77

Common elder (Sambucus canadensis) 14 —

Bittersweet 6 51

Stinging nett le 58 11

*Samp le sizes are indicated in parenthesis.

1. CT = common tern.
2. RBG ring—billed gull.
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(Shugart , 1976 and Scharf , et al. in press)
Nes t ing  Success: Herr ing gulls had very low success and

few fledged in 1976 due to fox predation; and had normal fledging rate

in 1977. Ring—billed gulls did not fledge in 1976 due to foxes. Fledg-

ing ra te was near normal in 1977 although the colony was 60 percent
smaller than it was in 1971.

29. Habitat: The herring gulls were found in two distant

grassy vegetations. The lakeward area was characterized by beach grass
(Ainmophila breviligulata ) with the highest importance value (HG—2 ,

Table 12) in this blowing dune—sand association. The other was an in-

ward , more heavily fertilized and less wind—blown area where brome
grass (Bromus tectorum ) was the most important species (HC—l Table 12).

Bo th of these vege tations were s table , except where human traffic dis-

turbed the beach grass. Some herring gulls also nested on bare beach

sand in this colony .

30. The ring—b illed gull s over a monitored per iod of 12 years
have killed much of the woody vegetation through the action of feces

and feet. In response to the destruc tion of the wood y vege tat ion and

human disturbance the colony moved to more vegetated por tions which
de teriora ted rap idly to the extent tha t many gulls nest on bare ground .

Coverage (Table 27) varied from 3 percent to 37 percent with the lower

f igure  being typical  of the main nesting area . The porous sands cou-

pled with  the mechanical and chemical inputs from the gulls  made most

of the plant species (Table 12) except sparse grasses show stress during

the nesting season. Revegetation of the abandoned ring—billed gull

nesting area app eared to be slowly re—occurring as is typical of dune
areas. The abatement of fox predation in 1977 and control of human

intrusions by the National Park Service should aid in the stabilization
of this declining colony, but the continued destruction of the ring—

billed gull habitat by the gulls ’ actions ultimatel y will determine the

stable population level.

Site 12. Bellows Island

71)
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Table 12

South M an i tou  Island

Impor t ance  Values of Plants  by Transec t and Bird Species

PLANT SPECIES HG—i
1 

H G—2 RBC—F RBG—2 RBG—3

1 in
2 

Quadrats * (11) (10) (12) (10) (10)

Agropyron (A~~ opyron dasystachyum) — 45 54 61 —

Beach grass (Ammophila brevili&ulata)— 175 177 204 —

Wormwood 36 5 — — —
Common milkweed — — 6 — —
Brome grass (Bromus tec torum) 129 — — 36 92

Sea rocket (Cakile edentula) — 68 33 — —

Pigweed 4 — — — 54

Creeping savin (Juniperus

horizontalis) — — — — 46

Beach—pea (La th yrus japonicus ) — 8 — — —

White champion (Lychnis  alba)  4 — — — —
White  mel i lo t  10 — — — —
Canada bluegrass (Poa compressa) 77 — — — —
Sand cherry (Prunus pumila) — — 8 — —
Poison ivy (Rhus radicans) — — 21 — —
Sheep—sorrel 16 — — — —

Tumble—mustard 7 — - — 38

Field penny—cr ess 12 — — — 72

Goats’—beard (Tragopogon major) 4 — — — -

*Sample sizes are indicated in parenthesis.

I. HG = herring gulls.

2. RBG = ring—billed gulls.
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31. Location: 45°06’N., 085°34’ W., a natural island 5 km east
of Nor thpor t , Michigan (Figure 12).

Species and Number of Nests: herring gulls: 1976—728

1977—705

Colony Size: 1976— 1.86 ha

1977— 2.2 ha

History: This large herring gull colony dates back at

least to the early decades of this century . James P. Ludwig (1977,

personal communication) had records of banding over 2500 chicks here

in the early 1960’s. A dec line coupled with severe pesticide conta—

mination (Ludwig and Tomoff , 1966) has brought about an apparent stab—

ilization for the past 10 years at present population levels.

Nes ting Success: The stable lowered popula tion cons isten tly

produced an average of 0.70 fledglings per nes t during the pas t eight
years.

32 . Habitat: The mix of trees , shrubs , and herbs (Table 13) in
different zones of the island indicated the wide divers ity of nes t ing

habitat to which herring gulls adapt. Sandbar willow and red—berried

elder (Sambucus p~ bens) were the most important shrub species. Witch—

grass and brome—grass appeared to be the most important herbs, but the

sampling bias favoring large numbers of small stemmed species greatly

exaggerated their importance over visual evaluations. No clear trends

appeared among the other species , although each transect showed a dif-

ferent mix of species usually assoc iated w ith zonation of the soils and
soil moisture. The vegetation on this island was responsive to changes

in the water levels of the Great Lakes. In high—water years , the veg—

etation type of transec t 4 (Table 13) expanded and large areas of 
C

stinging nettle were found in the area of transect 3 (Table 13).

Site 13. High Island

33. Location: 45°45’ N., 085°40’ W ., the nor thern ti p of a
large natural island 4 km west of Beaver Island , Michigan (Figure 1 1).
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Table 13

Bellows Island

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES HG—l
1 

HG—2 HG—3 HG—4

16 m2 Quadrats* (10) (1) — —

Sandbar willow — 300 — —

Red—berried elder 257 — — —

Choke cherry (Prunus v i rg iniana ) 43 — — —

1 in
2 
Quadrats* (10) (3) (10) (17)

Witchgrass — — 180 03

Alyssum (Alyssum alyssoides) — — 20 —

Ragweed — — 3 31

Common burdock 8 — 4 —

Common winter—cress — — 8 —

Brome—grass 72 — — 3

Pickpocke t — — — 9

Spotted star—thistle (Centaurea

maculosa) — — 16 28

Pigweed 15 15 — 21

Wildrye (Elymus canadensis) — — — 4

Herb—Robert (Geranium robertianum) 6 19 3 —

Gill—over—the—ground (Glecoma

hederacea) 6 10 14 15

Masterwort (Heracleum maximum) — 25 — —

Spotted touch—me—not — 39 — —

Lettuce — 7 — 13
Common motherwort (Leonurus

cardiaca) 11 — —

White  camp ion 41 — 27 3
Catnip (Nepeta cataria) — — 8 42

*Sample sizes are indicated in parenthesis.

1. HG = h e r r i n g  gulls.
74
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Table 13 (Concluded)

Bellows Island

Importance Values of Plants by Transect and Bird Spec ies

PLANT SPECIES HG—l
1 

HG—2 HG—3 HG—4

1 in
2 

Quadrats * (10) (3) (10) (17)

Poke (Phytolacca americana) 7 — — —

June grass 11 — — 45
Smartweed — 9 — 23
Silverweed - — — 13
Sandbar willow — 123 — —

Red—berried elder 56 — — —

Bitterswee t 16 20 — 5
Stinging nettle 50 36 14 40

*Sample sizes are indicated in parenthesis.

1. HG = herring gulls.
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Spec ies and Number of Nests:

common terns : 1976—411

1977—87

ring—billed gulls: 1976—3313

1977—3442

Casp ian terns : 1976—63
1977—116

herring gulls: 1976—4
1977—7

Colony Size:

common terns : 1976— 0.117 ha

1977— 0.152 ha

Caspian terns : 1976—0.047 ha

1977—0.6 ha

herr ing gulls: nes ts sca ttered
r ing—billed gul ls :  1976—1977 0.616 ha

History:  Hat t  et a l .  (1948) fo und Casp ian and common
terns nesting on a High Island gravel bar or shoal about 300 m north

of the northeast point. There were 800 pairs of common terns nesting

on the shoal in 1962 (Ludwig 1962). High Island Shoal was under water

in 1960 (Ludwig 1962) and in 1974—74. Gulls and terns probably began

nesting on the island in the 1960’s in response to a cyclic increase
in water levels inundating nesting areas such as High Island Shoal.

Ludwig (1962) documented the onset of nesting of ring—billed gulls and

common terns on the island . No ring—billed gulls nes ted on the island
in 1960 or 1962 , but 20 pairs nested there in 1961. In 1960, 1962 , and

1963 , there were 500 , 0, and 75 nesting pairs of common terns, respec-
tively. Investigators from Central Michigan University, Mount Pleasant ,

Michigan, worked with the Caspian terns that were nes ting on the island
in the late 1960’s, but Scharf (l971a) was the first to document the

nesting of Caspian terns. All species were preyed upon by coyo tes

(Canis latrans) during 1975 , causing zero productivity and declines in
1976 returning nes ting birds (Shugart in Scharf et al. in press).

Nesting Success: Reports (Shugart , Append ix E) of mor-
tality caused by recreationa l boaters were the only inferences with
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nesting in 1977. The coyote predat ion abated in 1976 and was unimpor-

tant in 1977.

34. Habitat: Beach grass and ag ropyron  (Table  14) had the  high-

est importance values and typified both the common tern and ring—billed

gull areas as dune—sand plant associations . The importance value of

red—osier dogwood (Cornus stolonifera) in the ring—billed gull colony

was an indication of the tolerance of shrubs by this bird species at

this site. The average percent coverage (30 perc en t , Table 26) in the

ring—billed gull transects illustrated well the large amount of bare

ground commonly found in nesting areas of this species. The coverage

in the common tern area (43 percent , Table 27) and the lack of quanti—

f iable vege tation in the Caspian tern area wer e charac teris tic of the
habitats of these species at other sites. The subsidence of lake water

levels reduced erosion and exposed the adjacent High Island Shoals

(Table 1), but otherwise has not affected this site.

Sites 14 and 15. East Grape island and West Grape Island
- 0 , 035. Location: 45 47 N . ,  085 24 W., two natural islands ,

desi gnated East and West Grape Islands , part  of a peninsula extending

100 in west of the southwest corner of Hog Island , MiL ~ti gan (Fi gure  14 ,

East Grape Island).

Species and Number of Nests:

East Grape Island : common terns : 1976—0
1977—11

herring gulls: 1976—1
1977—4

ring—billed gulls : 1976—1188
1977—1278

Wes t Grape Island :
great blue heron : 1976—5

1977—3
herr ing gulls: 1976—5

197 7—6

r in g — b i l l e d  gul l s :  1976—3979
1977—3660

I .’



Table 14

Hig h Island
Impor tance Va lues of P lan t s  by Transec t and Bird Species

PLANT SPECIES CT 1 RBG—l
2 

RBG—2

I n1 Quadrats* (35) (9) (8)

Agropyron 91 — —

Beach grass 90 216 240
Worm wood (Artemisia absinthium ) 31 — —

Harebell (Campanula rotundifolia) 11 — —

Red— osier dogwood 4 84 60

W ild rye 14 — —

Sand cherry 13 — —

Poison ivy 3 — —

Rose (Rosa sp . )  6 — —

I

*Sample sizes are indicated in parenthesis.

I . CT = common t e rn .

2. RBG = r i n g — b i l l e d  gull.
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Colony Size: East Grape Island

common tern: 1976—none

1977—0.01 ha

herr ing gulls: not aggrega ted
ring—billed gulls: 1976—0.15 ha

1977—0.2  ha
Wes t Grape Island

herring gulls: not aggrega ted
ring—billed gulls: 1976—0.6 ha

1977—0.86 ha

History:  Ring—billed gulls were reported nesting here by

Scharf (1971a). Other surveys (Hatt et al. 1948) may have observed the
islands during low water years when they were connected to Hog Island
and may not have had colonial nesting birds.

Nes ting Success: Productivity appeared good dur ing bo th
seasons (Appendix E).

36. Habitat: Both shrub and herb communities were sampled

(Tables 15 and 16) and exhibited a wide diversity of species with

choke cherry (Prunus virginiana) and red—osier dogwood having the C

highest importance values of the shrubs or East and West Grape Islands

respec tively. The herb communities were found to be very diverse .

Many quadrats were bare of herb cover due to the trampling and over—

fertilization caused by the ring—billed gulls. The affect of the ring—

billed gulls ’ activities was also indicated by vegetation coverage of

one percent in the nesting area which sharply contrasts with the 54

percent vegetation coverage west of the nesting area.

Site 16. Hat Island

37. Location: 45°47 ’  N., 085°18’ W., a natural is land 20 km
northeast of Beaver Island , Michigan.

S~ecles and Number of Nests :  great blue heron : 1976—3
_ I IC I I 1L C

Caspian t e rn :  19 7 6—730
1’~77—686

herr ing gulls: 1976—690
(Figure  15) 1 9 7 7 — 6 0
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Table 15

East Grape Is land

Importance Values of P lants  b y Transect  and Bird Species

PLANT SPECIES RBG—l
1 

RBG—2

16 in
2 Quadra t s* (4) (4)

Juneberry (Ainelanchier laevis) — 20

Red—osier dogwood 158 129

Ninebark (Physocarpus opulifolius) 27 —

Sandbar willow — 44

Red—berried elder 20 —

Bittersweet — 20

Arborv itae (Thuja occidentalis) 64 —

River—bard grape (Vitus riparia) 32 86

1 in
2 
Quadrats* (9) (3)

Common milkweed - 68

Meadow grass (Poa sp.) — 39

Cinquefoil (Po tentilla norvegica) — 13

Poison ivy — 41

Yellow—cress (Rorippa islandica) — 10

Raspberry — 41
Yellow—dock (Rumex crispus) — 10

False Solomon ’s—seal (Smilaci na

stellata) — 79

*Sample sizes are indicated in parenthesis.

1. RBG = ring—billed gulls.
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Table 16
West Grape Island

Importance Values of Plants by Transect and Bird Species

AREA WITH
PLANT SPECIES RBG—1

1 
RBG—2 RBC—3 NO NESTS

16 in
2 Quadrats* (4) (7) (6) (12)

Red—osier dogwood — 10 23 11

White ash (Fraxinus americana) 25 12 — 36

Morning glory — — 50 —

Choke cherry 55 127 125 171

American mountain ash (Pyrus

americana) 52 — — —

Staghorn sumac (Rhus typhina) — — 24 —

Gooseberry (Ribes hirtellum) 12 25 — 6

Raspberry — — — 5

Red—berr ied elder 58 34 20 35

Arborvitae 66 62 32 28

Riverbank grape 36 30 27 8

I. in
2 
Quadrats* (8) (14) (12) (22)

Common burdock — — 3
Wormwood — 147 — 49

Sedge — 30 — —

Clovers (Galium aparine) — — 22

Herb—Rober t — 35 48

Rough avens (Geum virginianum) - 60 — —

Gramineae (unidentified) — — — 24

Liverleaf (Hepatica acutiloba) — — — 11

Masterwort — — — 3

Balsam (Imp atiens sp.) — — — 20

(Continued)

*Sample sizes are indicated in parenthesis.
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Table 16 (Concluded)

West Grape Is land

Impor tance Values of Plants by Transect and Bird Species

1 AREA WITH
PLANT SPECIES RBG—l RBG—2 RBG—3 NO NESTS

1 in
2 

Quadra ts * (8) (14) (12) (22)

Polypodiaceae (undentified) — — — 4

Choke cherry — — — 67
Poison ivy — - — 5

Gooseberry — — — 4

Raspberry — — — 14

Yellow dock — 30 — —

Red—berried elder - — — 15

False Solomon’s—seal — — — 11

*Sample sizes are indicated in parenthesis.

1. RBG = ring—billed gulls.
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Colony Size: herring gulls: 2.3 ha each year

Caspian tern colony area shown on
map (Shugart in Scharf et al. in

press).

History: Hat Island and Shoe Island , which is 0.8 kin

south of Hat Island , have been used as a Casp ian tern nesting site since

1896 (Ludwig, 1962). Lincoln(1926) banded herring gulls on Hat and

Casp ian terns on Shoe Island in 1927. Hatt et al. (1948) found great

bl ue herons , herring and ring—billed gulls , and Casp ian and common

terns nesting on Hat Island . Ludwig (1962) and Scharf (l971a) also

repor ted Caspian terns and herring gulls nesting here.

Nes ting Success: Produc tivity of herring gulls seemed

good bo th years , but Shugart (1977, personal communication) found
many nearly fledged 1976 chicks dead on the island on his re turn during
the 1977 season. An 11 percent reduction in herring gulls nesting in
1977 was attributed to disturbances associated with investigations dur—

ing 1976 (Shugart, Append ix C). Caspian terns did well in 1976, but

cannon ne tt ing in 1977 led to 65 percent abandonment of nests in la te

May and early June (Shugart, Appendix C).

38. Habitat: The herring gull area vegetation (Table 17) was

very d iverse and only brome—grass and common timothy (Phleum pratense)
have an importance value above 50. Except for trails through grass and
moderate fertilization , herring gulls seemed to have little effect on

the surrounding vegetation. The habitat of Caspian terns had too few

plan ts to warran t samp ling , and was characterized by cobble beach stone
which was arranged by winter lake storms and/or ice in drift rows. The

terns seemed to prefer these ridges which were elevated , th us avo id ing
inunda tion dur ing spring and summer , but still kept clear of interior
island vege tation by the yearly cycle of wea ther . Grea t bl ue herons
occupied one of the larger trees in 1976, but were absent in 1977.

Sites 17 and 18. Channel Island and Shelter Island

39. Location: 43°40’ N., 083°49’ to 50’ 14., two dred ged mater-
ial island s 2 km eas t of Bay Ci ty , Michigan (Figures 16 and 17).
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Table 17

Ha t Island

Impor tance Val ues of Plan ts by Transec t and Bird Spec ies

PLANT SPECIES HG-11HG-2 HG— 3 HG-4 HG—5 HG— b HG —7

1 in
2 
Quadrats* (16) (14) (11) (12) (10) (10) (39)

Common yarrow 14 3 5 9 3 4 3
Witch—grass 5 — — — — 85 —

Agropyron (Agropyron
trachycaulum) 17 23 47 — — — 21

Wild colum trne (Aq uileg ia
canadensis) — — — — — — 1

Common burdock - - — - - 3 -

Wormwood — 27 — 1 — — 2

Chinese mustard (Brassica juncea) 11 9 — 16 7 — —

Brome—grass 114 89 75 — — 4u 12

Harebell — — — - — — 2

Pickpocke t — — 5 — — — 7

Field daisy — — — — 13 — 1
Red—osier dogwood — 4 64 9 3 — 13

Clovers — — — I - 13 7

Herb—Rober t — — 7 7 1 3 — 2

Rough avens 5 — 1 4 — —

Cow—cress (Lepidium campestre) 33 4 — 34 20 21 3

Poor—man ’s pepper (Lepid ium
• virginicum) 2 3 — — 7 — —

Whi te campion 5 24 5 9 — — 7
Ca tnip — — — 2 13 4 4

Parsnip (Pastinaca sativa) — — 4 6 46 27 18 12

Common timothy 28 — — 36 94 9 86

Junegrass 47 79 25 37 18 46 60
Choke cherry — — — 8 — 20 33

(Cont inued~

*Samp le sizes are ind icated in parenthesis.
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Table 17 (Concluded)

Hat Island

Importance Values of Plants biLTransect and Bird Species

PLANT SPECIES HG—i HG—2 HG—3 HG-4 HG—5 HG—b HG—7

1 m
2 
Quadrats* (16) (14) (11) (12) (10) (10) (39)

Poison ivy — 14 — 5 30 — 6

Staghorn suma c — — — — - — 4

Rose — 10 — — 13 4 5
Raspberry — — 5 6 — — 8

Yellow—dock 1 — 13 21 9 — 2

Curly—leafed dock (Rumex
mexicanus) — — — 12 — 3 —

Red—berried elder — — — — — — 4

Night—flowering catchfly (Silene
noctiflora) — 4 — 18 — — 1

Tumble—mus tard - 3 — 17 — — —

Fake Solomon ’s— s e a l  — — — — 14 4 —

Common dandelion 4-4 — — — 7 13 5
Common muilein — - — — 4 — —

*Sample sizes are indicated in parenthesis.

1. HG = herring gull.
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Species and Number of Nests:

Channel Island : black—crowned night herons : 1976—4
• 1977—16

Shelter  Island : black—crowned night herons: 1976—1
1977—none

Channel Island : common terns : 1976—none
197 7—64

Channel Island : r ing—billed gulls: 1976—2021
1977—1666

Shelter Island : ring—billed gulls: 1976—2087
197 7—17 23

Colony Size: Channel Island : 0.41 ha

Shelter Island : 0.5 ha

History: The date of construction of the islands was

unknown. Nesting of ring—billed gulls was documented by Scharf (l971a).

Nesting Success: Large numbers of chicks fledged from

• both these islands in 1976 and- 1977. However , the low—lying nests were

apparen tly inunda ted and elimina ted by storms in bo th seasons , as

evidenced by the windrows of eggs found washed up along the high wa ter

mark each year . The common terns and black—crowned night herons seemed

• successful , but several early incuba ting black—crowned night herons
deserted Shelter Island in 1976.

40. Habitat: The stage of shrub development on the original

dr edged ma ter ial islands, coupled wi th an in tergrada tion of herb and

bare sand on eroded and washed areas , allowed the colon iza tion of these

islands by the three spec ies of birds with seemingly divergent habitat
preferences. The common terns on Channel Island nested on bare sand .
The r ing—bi l led  gulls nested on some bare sand , but  mainly in yellow

mel ilo t  (Meli lot is  o f f i c i n ali s ) ,  sandbar willow, and herbaceous hab i t a t

(Table 18), and the black—crowned night herons were in small (3.0 to

3.5 i n ) ,  shr ubb y, eastern cottonwood (Populus deltoides) trees. The

relatively high coverage values for the ring—billed gull area (Table 27)

did not convey the sub jec t ive  visual impression of the severe e f f e c t

the birds have had on the vegetation.

91

— --- —---_— ---_ _ - —
~~~~

-

---------—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —- — ---- -



- _

AD AO bL 818 NORTHWESTERN MICHIGAN CCLI. TRAVERSE CITY F/S 6/6
COLONIAL BIRDS NESTING ON MAN—MADE NC NATURAL SITES IN TPE U. “ .ETC(U)
MAY 78 W C SCHARF. S W SHUGART USFWS—CE7—255

UNCLASSIFIPT) wrc —tR —fl— 7A—iO ML

EIEI
_ !U I Ifl
_ _ _ _ _

ununun
_ _ _ _ _  ~IL



~~—~~~~~ ---w~~ -~~~~ -~~~~~~~~~

Table 18

Channel Is land

Importance Values of Plants by Transect and Bird Species

PLANT SPECIES RBG—l

2
1 m Quadrats* (10)

Yellow melilot (Melilotus officinalis) 135

Sandbar willow 165

Table 19
Shelter Island

Impor tance Values of Plants by Transec t and Bird Spec ies

PLANT SPECIES RBG—1

1 m
2 
Quadrats* (10)

Pigweed 37

Gill—over— the—ground 47

Yellow melilot 70

Sandbar willow 148

Table 20
Mud Island

Importance Values of Plants by Transec t and Bird Species

PLANT SPECIES RBC—1

1 m2 Quadrats* (15)

Brotne—grass 13

Pickpocket 14

Pigweed 67

Lettuce 12
(Continued)

*Saiuple sizes are indicated in parenthesis. 1. RBG = ring—billed gull.
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T ab l e  20 (Concluded)

Mud Island

Inm~~~~ i V ~~~~~~~~~~PIants by Transect and B ir d  S~pec1es

PLANT SPECIES R IM ;— 1 1

1 m Quadrats * (15)

Whi te mcl ilot 150

Field penny—cress

Table 21

Cr a ssj~ Is land

Imp ortance Values  of P l a n t s  b~ Transec t and B i r d  S2ccies

1’LAN T SPECiE S R HC — 1 1 RB C— 2 RB C— 3

1 Quadrats* (5) (5) (5)

Smartweed 300 — -

Sandbar will ow — 300 —

Reed — — 300

Tab le 22
Toledo Harbor Dike

tance Values of P lant ~~ ransect_ and d Sp.ecies

PLANT SPECIES RBC 1
~ CT~

I m
2 Quadrats * (5) (5)

Common darne l (Lolium ~~~~~e) 300 —

Smar~~~~~L~~ __________________

*Samp tc sizes are indicated in parenthesis.

1. RBC = r ing—bi l l ed  gull.

2 . CT = common t e r n .

~1 1



S i t e  19 . Mud i s  i . r i t d

41. Locat Ion : •~2° i 4 ’ N . ,  08 1 08 ’ W . , a r i p — r a p p e d  dred ged

m a t e r  i a I I s l an d  0. 2 km east  o t W y a n d o t t e , M i  h I gait (I ’  I gu r i’ 1 8)

Spt~~ les and N trnrb t  r o t  N e s t s :  h er r  lug gu i  I s :  I 97 1,—none
I 977— 2

r i n g — b i t  led gui Is: 1976—504 1)
1 9 / 7—5 2 9()

Co hniy Sl:e : I . 56 ha

U l s t o r ~’ : The o n ly  pub I lsire .’d record of t h i s  cot  onv was by

Sc lia r 1 (197 t.t ) a i t  boug h James I’ . Lu dw i g ( I  977  , persona I c t in u nun Ic at  ion)

i n d ic at e d  the  r i n g — b i l l e d  gut is  w er e  long  es t . ib l  i shed t h er e .  U .  S.

Army Eng inee rs D 1st r [C I , Del ro i t  , records  in d i c a t e  consi  m c  I I on t ron

1 ‘1 ~~ to 1960. Ken Da Ik e (1976 , per sona l comrnun i c;r I I o n )  reca I led 1 15e

numb ers  o t coniniori t e m n s  n e s t i n g  on ~Iud Is Land , a i t  bough no r I r i g — b  i i  led

gulls , in  the  ea r l y years  a t  t er  I t s  c o n s t r u c t i on .

N est  i nj~ Success : H i gh nest  dens i  lv of 0 .52  nes t s  per  in 8

was hid i c . r t  ly e  of t i r e  h i g h  r eprodu c t [ye pot ent  Ia I per  Un i t  a rea  I or

I i r i s  spec i es , ev en thoug h mode r .r I.e ri umbe rs o I ~Iead you n g were foun d  i i i

and a long the  p er  ip i re  my o I t h e  c o l o n y  e.rc ii season. Tire causes o t t i r e

c h i c k  m o r t a l i t y  were p o s s i b l y  human i n t r usi o n s  due t o  t i r e  p r o x i m i t y

to an u r b a n  env i ronmen t  and m a r i n a .

•~~ . H a b i t a t :  The l ack  01 d i v e r s i t y  (on l y s i x  s p ec ies , T a b l e  20)

t i r e  herb  conunun E l y  w i t h  wit i Ic me i i  lot  haying t h i’ it i ghes t im p o r t a n c e

v a l u e  arid f Ic! d p e n n y — c  ress (Thlasp l a r ve n s e)  and P i gwced w i t  Ii s ub o r —

d [n at e  inrpor Lance va lues were r ep r e sent a  I E v e  o I t he  S1’Vt’ re mod i t  I ca t I on

o 1 1 he p l a n t  conunun i t  y caused by con t I mu on s I o l ig—  t L ’rm pr esence  of r [ r i g—

b i l l e d  g u l l s  . l ire ii 1gb vege t a t  I on coverage  of t i r e  I a 1 1 (0. 7 5 in) w h i t e

nrc I I I  ot (77  pe r ce n t , T a b l e  28) m d  I t a  ted a e r i a l  cove rage on lv  and ~I i s —

(o r ted t h e  i e m ~~’ ot l a r g e  amounts  of bare so i l  b enea t  ii t hese  p l a n t s .

Ii Igh  pe rcen t ages  o I c I . iv and muc k i n  t he  or Ig tria l dredged m a t e r i a l  ap—

pa r ent  lv  .11 t owed t i r i s  s i t e  t o  r e— v e g e t a t e  w i t h  th ese  g u a n o— r e s i s t a n t

~ I a n  Is  e.rc Ii V i’~1 r . 1’lr E s vege t a t  Ion cover dur  lug n iest  tug and f l e d g i n g

secirreti t e t in t  r [hit  Ic to  the  dense n eSt ing and h igh  product lvi lv ye a r

.1 I t e  I ve.i  r • l i r e  g u l l s  ma I r i t a  I ned t h e ir  nest  lug a rca by p rev en t  I iig t i r e

- -:
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~. t l t t t ss ion ot  w~~od~ 511~~ I t S  a~ . Ir .rs ot t i r r i  ~-~I on ( Ir e we s t  L i  i t  pot I l o i n  o l

t i n  I s  I s  l a ud . i I r t •se vo t i ng L I  u - cs . r r rd  s i r n u t ’ s  on t ire west  c i i i  end ot t ire

I • r u t t I  w e r e  at  a si • i g t  w i r e r c I tre~’ c ou r  Id sur ~ip o i t h I  . rc  k - - c rown ed  u l  g u t

ire ro nts  arid pOS s lb I v ~ re.r t b t u e  ire r o r t s  SlittI c onutro r i egr e t  s i t  I t  we re  r i ot

t ’r t ire hn rn krn ci t s t u r b a u t c t  I . t c  t t ’i  I tour t I r e  n e a r b y  u r b . n i i  a t  c.u

S i t e  .‘ i) . Cr~r ssv  is land

•e 1 . Locat Ion : •,2°l5 ’ N., 0~ 3°07’ W . ,  a ~l t k e d , dred ged m a t e r i a l

Is land 2 km east o I Wy and ot  Ic , M i e l i  I gant (F lgu re 19).

I es ar id N iuti b e r t u  I N e s t s :  No nest I rig I~)/ 6

coltuIri tli  ten ts: I ‘I/ 7— 21)
.r I 1 u r t s t r c c’csst u l

r I n g — h I l l e d  gu t  Is: 1 977— I t.i.’~

Co t o n y  S I  .~e : 2 . -u ha

1( 1 s t  or ~ : I)epos it to r t  ot  dredged m at en I a i w in s s 1 11 I p r o g r e s s—

tI c  a t  Ir is i t  e , a r id I 97/ was lie I I vs t Vc.t r ot  ci’ i t ’l l  I a I h i  rd fle’s I l u g .

t I n~ Success: La n - ge numb er - s ol r t r i g — h i l l ed gin 11 d r  I cko

ap ~~.I t cr i l  i v  I I ed ged I ro ar t it  E s s L I e  , b i t t  many  unsuc cc ssf u t  tie St  5 were

otn id in  C Ire u~ r rg iLls ot t ire ’ cci i oniy , a rid much I a te  nes t  In g  or r e — r i e s  t t r ig

was  i v  tde n t  t a r id p resumed t o he un su cc  i s  S t u l

-*  -‘ . ILri ’  i t  at  : E.n c hr ot  t m mcc se par  a t  e~ t ra u sed t s Was occ tip l e t i  by

a I i rg  Ic  p l a n t  t spec ies  . l iii ’ 0. ‘ t o  I . S ru t a I I sandbar ’ w I l l o w  .r ri d reed

C r . n r r s c c t  s had t Ine  g r ea t e s t  nest  d e n s i t y ,  and the  sinar tweed (I ’o1y~ onit rm

i i  p . r (  I n t l  o t  turn ) t ran sec was j u s t  cute rg t r ig  dir t tri g t he ties t b in E L I  I n g

I age , gi v t r ig t h a t  .r rca art i rp p e c t t i r n d e  ot tie (rig rica r Iv b are  ear  lv  In  I Ire

A l a r g e  h are  a 1 Liv [a 1 c rescerr t ot  5.i ndi  mat  e ’E Ia I t a i l  he’ see ’ir

I ir I i  gr i  re~ 19 ur ea F t h e~ t l r c’dge it t s p cr s a  1 p i p e .  No n est ( r i g  was I ounti  otr t —

w a r d  I roar LI t is 10 tci 20 iii t a r t  o t ba re  ground t r u t  r I ~~‘get .rC ion  was cu-

t o n i u t  t ’red . t h e  r eason t o t  I tie I rek ot  veget  •r t t or t  . rn d r ies t I ng r ica r t In ’

~
‘ t p w .ii~ r iot  c I ~•a r . in  .r~tcI It tort to  t he itea r c orr rp l e t  Ion o t I he d redge’d

ma t  ci i.r I I [II In the  rws t in ig a rea , .rr i ot  tie r I .rc tot t c.r d tug t o  t h e  ~-o l  on—

I : i t  t ort •r t th Is s it e In 1977 was a d c — w a t e r I n g  ot  t ht i ’ s i t e  hr t tr alrn. r gc

c I t  Ire r iii i. r Ic l~ 0 or be t  Ott’ 1977 nest  l u g .  M.r ~ V 01 t h e  nra m g i ri .r I tti ’s I

we i t - in suc Ir Wi t ar - ca s ( I r a  t I h e r  we t  b u i l t  t o Ir e I g irt s ot $ 1 c~ I (I ~~in~ tnt

_ _  
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‘n  d i r  I t ’ Lt ’t 1i t lie s t - c c , ,  ~i n  v . I \ i i  I c i  I ~‘t new , ,;nt a I I , or  t . r  t t n r a  I C s ’ I i ’ l l

i i - , ; , t i r e  i r i S C t h u s  n I. V o t  t I r i s  C o  I o u u v  w .r s  I ~~~~ 
(( 1 . 1 ‘ ( ~ ii . .~ .

‘ i t - S t  5 p c i

m ‘I , . t i i c i  dt 5t  t 5 r  t n t  gr ou p s  01 r n c s t  we nu-  n e t  5 r r  l i d  I i i  t Ir e  i t  di ve I t i p m c r r t

t s ’I~u L ~t oni C e r irs . n t t  im p  t eel t o  nt e s t  ott  I Ir e ccl ge o I I l i t  ~~t .r r i t i  I r i g  o pe rr  Wa C er

w l r i r i  t n 1 1 trig had r i o t  V i t  oct ur  r e d  . ( l i t -se r u s ts  wt ’ l c i r i n s t r s i i -S, ;  I n i l  p r o

bat ’ I v  bee .ru se ’ C lies’ w e r e  I t iL t  I l v  coutce . r  I eel by v, - n v dcii ,; , - s o v t ’I o t  sm .r i  I

wi -ed t l i . r t  g r e w  up rap I d l v  o v er  I Ire  I o rn tc r  l v  l i a r s - m u c k .

S r I  t ’ -
, I . lo I edo li~n r l i e i i  L i i  ~~~~

-

- u i . l o t a t  r o n :  - u I ~ -o ‘ N . ,  0$ t °Th’  W.  , a ti i k e t I , t l r e t i g e d m .n t  en i r l

I r  sp -s i I per t  l n t s i r  l . n  ct ’r t r t t c ( i i I.e ( l i t ’ c i t  v ot  l o t  edt ’ • Oh I -  I - i  g n n r e  ‘0~u

ar id  _ 0 t - ~

I t s  r t r d  N t u u u t i t t e ’ t  N i - s t  s

c t i r uurn t ’ iu  r e u i t , ;  : 1 1 ,0—

li t - n t  trig i i i  I s :  I t ) ; (i _ t i

l i t  ; — I 
;

t r t i c — I’ r I I i ’~i gi r l I s  : I t~~~~~- u i ’ r i n ’
( i ) ,’ — 5t)

Co I s ’i t \  S I :.e : e tluium t ’li I c  r i r s : I 9~ t i — - 0 . 1 ,  I n _ r

19 7 — 0 . ( - ~ Ir a

I n s - i t  i i t g  g i r l  I s :  u t o t  ~u ) g t e g . r t  i’tI

r r i r g — l i  t I I t - t i gi l  I I : 1 9 / ( i — i r o n i c
I C ) /  0 . 1 _ ’ Ira

( I i  St  - i v  : lie i t t ’ —  r a p p e d  c i t  ku  wa s  i-Fe c  t e d  i n  l ’~/ ’  .nr i d  SUs —

-cs  s t i r  1 rues  I I r ig o I comanor t  I . e  nr i s  and he n i  i r ig gu I  I s  oc c i i i  red on ( lit ’ I i  k e

I r . t t  , ; t . r s t ’i t  . I i i  l~ ) i ’ , hot Ii spec I u S  . l s ~ . t  I i i  t e s t  i l  s n i c t e ’S,; I n i l  I ~ b n r t  i i i

I ’ ) , / , i - t u g — l i l t  It ’~i gnu I i s  h e g . r n t  ri t ~St lu g  ar id  t o r t - ed I. I re  C e r n s  It ’ n ~‘t ’ n t io n

Iri s 
~I I k e wh et- c t I u v  w I ’ r t  I t -ss pr t ’ t l n i c  t I re  t t r a i t  I t )  ‘ o.

Nt - st  I i tg  S uc c e s s :  ‘l I r e  conrmt ’ni I e rr i s  sir I I u -r ed .iht ’i rt ~t i  pe l t  cu t

ut - i  - u I n  v I r i t it s ’ egg an t I  c l i i  c k st .r g t - I n  I t 1 7 1  • wh en ( lit ’ v We r e  I t u m i d

p 1 e i~ ’ t -~I bu n t  not  eat  cii . ‘I ’hr e p r o b .n h  I c  c . nn r s e  to t Ii r s  1 u t t ’d_ ~ t t or i  s,- r s  ii l a s k —

c n t u w i r t ’51 ii  I gIn C Ini  t or t s  win I t h  we me seen I n equn r i I I v I n  t Ire d I kt ’tI .n n t ’ .u . l lu t ~v

we i t  kno wnn  t o  i s t  C t e r n  eggs .nnd  t h l t k s .  l i l t ’ t ’nt I v  s u n r ’ v  I v I  r i g  t t ’nrnut ’r i I t i n

t I n  I ~-k s  wer e  t hose  she I l e ret l  hr  r t i r t - tl g in ig  p i pe .  N e s t  r u t g  t ’ I  i i l l  i ’ i I I  n ’tl
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gui Es  was very r i -t a r d e d  ar id i s v i t c l u r on ou s  lii 1977 ar id t h e i r  p r o d u c t  iv  ( I v

was l ow.

-~ I I . }i j h i t ~ it  : 1)1 I I er e n t  s i n g l e p l a i u t  spec ics o c c u r r e d  iii each

c C ’ two t r an s e c t s  in the  r - l r i g — b i  l i e d  g u l l  arid common t e r n  i t t - S t  ing areas ,

respective ly .  Conumo n dar r ue l , p r o h ah ir  a s u r v i v o r  of the  or i g ina l

seeding of the d ike  was t ourid in t h e  r i n g — b i l l e d  g u l l  n e s t i n g  a r e a .

This  area was used by the  conunu on t e mn s  in 1975 and 1976 w i t h  20 conunon

t e r n  nests  t ound on the edges of  t h i s  s i t e  in 1977 .  Nt-s t density of

0 .22 nests per m~ corroborated the recent development and marginall y

successful nature of th is small ring—billed gull colony . The main

nesting irea of common terns nesting during 1977 was vegetated by

scuartweed which had less coverage (22 percent cover , Table 28) than the

same vegetation that may have caused nest desertion at Site 19. The

smartweed grew on freshly dredged material during the 1977 season , and

i t w i l l  probably provide more cover in later years unless fresh dredged

material is placed over it.

Sit e 22. West Sister Island

~7. Location: 41°44 ’ N., 083°07’ W., a natural island 15 kin

north of Port Clinton , Ohio (Figure 21).

Species and Number of Nests: great blue herons: 1600

gre at egrets: 200

black—crowned ni ght herons : 300

herring gulls: 200

populat ions relat ively stable l~ 1b

and 1977.

Colony Size: (Equal to island size) 34.4 ha

History : Agriculture kept the island nearl y free of wood y

vege tation during the early decades of the century . After farming

ceased , the lig h thouse keeper maintained domesti c rabbits which kept

the woody vege tatio n n t an early successional stage. The rabbits

d eclined when the lighthouse keeper left prior to World War II. Laurel

Van Camp (1977 , pe r sona l communica t ion) ,  du r ing his f irst visit al te r

the war , found great blue herons and great egrets nesting in trees.

101.
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S in ic t- that t ime the vegetation has developed into a nature stage con-

taining tall ha ckb erry trees (Celtis occidenta lis) with nesting of

great blue herons and great egrets. The western portion of the island

had young trees arid b rush  w i t h  ne s t i ng  b lack—crowned  ni ght herons . The

island was a part of Ottawa National Wildlife Refuge and was classified

as a .i Idemne ss A r ea .

NesLJ~~L~~~ccess : Grea t blue herons and grea t egrets were

successful in fled g ing manty young each year , but some dead young were

observed on tlnu. i ground below the nests. Herring gulls often harrassed

the fledg lings learning to fly at  the water ’s edge. It was unknown if

any mor ta lLty resulted from this harassment , but this effect could be

all eviated if more open fields were available for stag ing areas. The

black—crowned ni g ht herons seemed to be successful with few dead present ;

and , as was typical of the species , many stages of nesting were evident

in July. Herring gulls failed comp letely during 1976 , and pr obably  had

ver Y poor success in 1977 because of recreational boaters intruding on

th e nest site.

48. Habitat: Comparison of nest and non—nest trees of the

single species stand of hackb er ry  in which the great blue herons and

great egrets nested surprising ly rev ealed a slig htly gr eater importance

value for the non—nest trees (Table 23). This is unusual for it would

5Cefli that the herons would nest in the largest trees. A few trees of

other species were on the colony peri phery , but no nesting occurred in

them . l ir e understory in this area showed wild rye (Elyinus canadensis )

to be mos t important followed by nor thern bedstraw (Galium boreale),

spotted touch—me—not , and poison ivy (Rhus radica ris ). The smaller

trees (less than 8 cm DBH) with the black—crowned night herons nests

were entirel y ha ckberry except for one small patch of plums (Prunus

americana) . The vegetation beneath the black crowned night herons has

common chickweed (S tellaria media ), wild rye , and c atnip (Nepet a cataria)

(Table 24). Trees in the black—crowned night heron area were increasing

in size making it more suitable for the great blue heron and great egret

nes ting . Former open areas were being invaded by small trees suitable

for the bla ck—crowned nig h t herons , but this elimina ted impor tant
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Table 23

Wes t Sister Island

Hackberry Trees Grea ter than 5 cm DBH in Grea t Blue Heron Nestim & Area

HACKBERRY TREES RELATIVE RELATIVE RELATIVE IM P ORTANCE
(Celtis occiden talis) DENSITY DOMINANCE FREQUENCY VALUE

2Ten 100 m Quadra ts
Trees wi th Nests 40 45 50 135

Trees without Nests * 60 55 50 165

*Trees wi thout nests less than 5 cm DBH averaged 1.03 trees/m
2
.
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I t n W o r t a n c e  V a l u e s  01 P1 ~r nt t ~ by ‘I n’ nn u st c t au th ~~~~~~ Si*ecles

PI \N i SPI-: C 1 ES G 1111— I RC N II— I

I m Q n n r d r a t s * ( 10)  (10)

Burdo ck 7 —

WI Id rye’ 74 58

N or t I r e  rn bed st  raw b8 —

Bu t t  I e— hr i rs hr gt-~nss —

S1uo It  ed t clue h — n r c — n o t i ) —

t . n t n u l p  17 (ri

Poke I I —

Poison  Ivy I I
l-’a I se So [unio n ‘ 5 — s t I I 1 —

B I t t e r s w e e t  7 —

Cornr nit on i c l i i  c kwe ed Ii 78

Cuuii uriitni eLnnde 1 tori 8 —

St I r r g t r u g  n u e l t  Ic  12

*Satnrp I c size ’s are  I ird I c~r ted I ir parent lit’s Is.

1. ( 11h1 • grea t bi ~ie hre •ro~r.

2.  IICNII — b l a c k — c  row nuetl iii gIrt h eron .
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lab Ic _
)

S, hus~y Tu r n h ~~ P o i n t

1nhj ~o r ta n c c  V i e  of I~l~i r~ts _h~y Tr nisect ani J rd Spec h-s

P EJiN i’ SPEC I ES H G — I  tIC — 2 tIC — 3 UC—4

16 irn Quadrats* (1) (2) (6) (1)

Red—osier dogwood - - 90 -

Red mulberry (~1orus rubra ) 300 300 210 170

Easternu cottonwood — — — 130

1 m Qu5mdrats * (16) (13) (10) (20)

Box el~her 6 — — —

Ragweed — — 9 -
Common burdock  I 4 4 14 39

(:trn uun ~i nr  mi lkweed — 7 — —

As t e r  I A s t e r  s p.  ) — I 2 — —

Conunonu wInter—cress 85 49 49 4

Brome—gr.nss (Brunnus j~ p~mlcus) 5 — — —
Br onre—gr ass — — —

~t usk t h n i s t  Ic (Card uus nut .ios) 52 II 45 —

I’ i gweeel 9 4 — 1 3

c~’nrnrr i ’n r ch ic  kory (C ln icho r  l uam
[n i tybus )  9 12 7 11

U.nn u . n d ;n  th i s t l e  — — 14

W I  Id e-ar r o t  (Daucus car o ta)  — — — 24

Morn ing  glory 30 4 — —
L e t t u c e  27 2 1 - *5 10

Butter and eggs (Linaria valparis) — — - 11

Poor—man ’s pepper — — — 10
Wln [tc melilot — — — 13

-~~~~ - - 
(Con tinued)

*S;nmp le sizes are indicated In parenthesis.

I. HG — herring gull .
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Table 25 (Concluded)

Sandusky Turning Point

~~~pr tance Values of Plants by Transec t and Bird Spec ies

PLANT SPECIES HG—I1 HG — 2 HG—3 HG—4

1 m~ Quadra ts* (16) (13) (10) (20)

Yellow melilot — — — 4

Catnip 14 58 10 9
Parsnip — 4 52 62
Goldenrod 37 90 20 —

Common dandelion 3 — — -

River—bank grape 5 — 55 22

*Sample sizes are indicated in parenthesis.

1. HG = herring gull.
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arid nnrusk t i n i s t  Ic , (C.r rduus n u t a r n s )  conirprised the most inrpor t a l it  v ege t ;n—

I I i tn i , w i t  hi v a ry  I rig nulses of go 1 denirod , p ar sn i p ( P ;n s f t r u a c a  t )

l et  t u ce , and oilier herb spec ies. The percent  cover of t h e  Iuerbat-eous

vegetation (49 percent , Table 29) r evea led  tIre  l a rge  anuount of rock y

bare ’ area presen t and was s m u  lar  at two oilier h e r r i n g  g u l l  s i t e s  a 1—

ready presented (Si tes  11 and 15 , 43 percen t  and 41 percen t  coverage

r e s p e c t i v e l y )  w h i c h  h a d  ;n g r e a t e r  ex ten t  of bare area caused by t h e

porous , sandy s u b s t r a t e s  In those areas .  The r e l at i v e l y  sh a l l o w  s lope

of t he  ri p — r a p  and lower e leva t ion  of t h is I s land  a l lowed b e t ter  senrv l—

val  of f l ed g l in g s  bec ause- they were less l i ke l y to  f a i l  o f f  the  island

t r e e  [d e n t a lly  aiud cou ld  gel back onu eas ier .

S l i t ’ 2 4 .  L i t t le ’  Cnn l l oo  I s l a n d

52 ,  Location: 43°53’ N . ,  Oih ~’24 1 W . ,  5 km east of S tony  I s l a n d ,

New Y o r k  (F i gures 23 ;n arid 2 3b ) .  I’

~-i and Nwnbcr ot Ncst~~:

dot nb le—cre s te ’ d cormor ar it s :  1976—7 6
19 77—9 1)

black—c rowned n i l glut  h e r o n s  : 197 6 — 121
19 7 7 — 1 3 0

c; n t t l e ’  e g r e t s :  1976—no n e
197 7—2

ir er r i n u g  g u l l s :  197 6—200
1 9 7 7 — 2 0 0

r i n u g — b i l  ted ger lis : 1976—30 ,000
197 7 — 2 7 , 308

Colony S izc :  10. 5 tutu

h h i s t o~ y :  I)ot nb le—c rested cornuor ~r r u t  ii , b I .ick—crowned nil glu t

h e ron s , anti h e r r  [ru g gui is n ested lie re’ f o r  a t  1 e’;ui t t hue pa st  tleead e, hunt

rio t’x.lc I da tes  of colon [za I I on we’re kruowui . Cat I Ic eg re t s  nes ted  amon g

t ire! b l n r c k — c r e i w n u e ’tI n i gh t  lwronis t o t  t i re  I i r s t  I iflie ’ in  1977 . l’Ire I i nit

do cunni ne ’nu La t ion of r i n g — b  U I  ‘d guI Is Iue ’st trig here was by lIe I nap ( 1 ~Hi I )

St’v e’ ra I e’mp 1 oyees a t  S Lorry  Is I and ret- tn 11 common t c m s  nest  I ru g on t he

is  [and p rey  b uns t o  t h e  r t rig— I ) I I I  eel gin 1 i i .  Lu ndwi g  (1974)  and pers ona I
commLrni [e~;r t ( min i )  e~5 t L isa ted 87 , 000 pa E n  of r t r i g — b i l l  eel gLni I s  h ero i i i  19 11

by whu ;r I seemed to be re I lab I e rnue’ L huods . I f  L u d w i g  (1, 974)  was e’eur te e I
I he’ re Ir~is been I n n  r p_c po pu 1 ni t t ori  ele ’c re’tnsd of r- I r u g—b i l l  ed gun 11 s Iii rec cut
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s-ears .  Also , In recent years , a Canada goose (Branta canadensis) herd

of about 50 pairs has been nesting on tIre island , and has been encouraged

by p l a n t i n g s  made b y the owners of the i s land .

Nesting Success: No unusual mortality was observed in any
of the species and except for large water snakes (Natrix sipedon) ; no

preda tors or human intrusions were noted . Therefore, nes ting success

was assumed to be high.

53. Habitat: The cormorants nested in several species of trees

from 30 to 50 cm DBH along the periphery of the island . Black—crowned

night herons nested in a mix of 1.5 to 2.0 in tall red—osier dogwood and

red—berr ied elder with the dogwood being by far the most important

(BCNH, Table 26) plants in the colony . The herring gull colony was

surrounded by the ring—billed gull nesting area and coincided with the

area plowed and seeded both about seven years ago for an emergency air—
plane runway and added goose habitat. The size of this area seemed to

have increased somewhat in recent years , and may be due to the relative
tolerance of the herring gulls and intolerance of ring—billed gulls to

the increasing goose herd .

54. The ring—billed gulls were f ound nesting in pr edom inantly

herbaceous vegetation also with a high importance value for June grass

(RBG—1 and 2, Table 26). The sampling bias toward the high number of

s tems of June grass obscures the visual impress ion that pigweed (in
RBG—l , T~ble 26), ragweed , common winter—cress, s t inging nett le ,

vetch (Vicia americanaj, (in RBG—2, Table 26) were also of major impor-

tance. Another contrast between the ring—billed gull and ti-ne herring
gull habitats was the lesser percentage of vegetation cover in the ring—

b illed gull area (54 percent versus 87 percent , Tables 27 and 29). This

again showed the effect the ring—billed gulls had on vegetation. The

recent decline in ring—billed gulls at this site may have been due to

four habitat factors; (a) loss of nesting habitat as a result of vege—

tation destruction by gulls, (b) flooding of nearly 1/8 of the island

throughout 1976 with little subsequent nesting in this area in 1977,

(c) the hypothesized antagonism of the increasing goose herd , and (d)
overestimation of the nesting population by previous census takers.
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Tab le 26

L i t t l e  C a l l o o l s l a n u d

Im p o r t a n c e  Value’s of Plants by Transect ~m iu d B i r d  Sisec ies

P LAN r SPECIES BCNH 1 IIG— 1 RB C—l 3 
RB C— 2 RGB—3

I m Quadra ts * (2)  ( 12) ( 15) ( 10) (10)

Ra gweed — — 15 50 —

Common w i n t e r — c r e s s  — 32 — 73 —
Pickpocke t  — — 5 — —
Plgweed — 23 51 3 —

June gr ass — 230 216 116 —
Stinging nettle — 15 13 26 —

Vetclu (Vicia americana) — — — 32 —

16 tin
2 
Quadrats*

Ragweed - - - - is

Pigweed — - — — 16

Red—osier dogwood 2 5 5  — — — —

Smartweed — — — — 16

Common elder — — — — 118

Red—berried elder 45 — — — 48
Bittersweet — — — — 18
Stinging nettle — — — — 59

*Sample sizes are indicated in parenthesis.

1. BCNH = black—crowned night heron.

2. HG = herring gull.

3. RBC. = ring—billed gull.
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Habi t a t  Re la t ionsh ips

55. The seral  stage present  on the 24 in tensively s tudied

colony s i t es  was indicated by determination of percent  cover of the

vegetation. Herb cover (Table 30) in a great blue heron colony and both

herb and shur ub cover in black—crowned night heron colonies always ex-

ceeded 50 percen t, indica ting the advanced sera l stages preferr ed by
those species . Common terns (Table 28) were at the other end of the

seral spectrum with five of eight colonies having 22 perc ent to 43 per-

cent cover. In one of the three colonies with higher percent cover

(Site 3), the birds tended to move toward barer ground as it became
ava ilable due to lowered water levels in 1977. The other two colonies

(Sites 8 and 10) were unusually heavily vegetated for common terns , but

probably showed much less vegetation early in the season when the terns
beg in-n nesting.

56. The percent cover of vegetation at sites colonized by

ring—billed gulls (Table 27) showed nine of 16 s i tes  w i t h  less than 50

percent herbaceous cover. Some of the higher values appeared to be
biased by extensive aerial coverage of otherwise predominately bare
ground or sampling bias which favored multi—stemmed grass species.
In contrast , three herring gull colonies (Table 29) had less than 50
percent vegetation cover and two had cover of over 80 percent. These

comparisons were in accord with the observations that ring—billed gulls
were prone to damage vegetation with feet and feces, thus allowing only
nitrophilous and guano—resistant species to grow in their colony sites

on heavy soils and tending to kill most vegetation on sandy, porous
soils. Both gull species were occasionally found nesting under shrubs
and trees (16 m Quadrats, Tables 27 and 29), but trends or preferences

were not apparent , perhaps because these seemed to be marginal habitats.

This is not to be interpreted that either gull was less successful in

proximity to woody vegetation. Indeed , Chamberlin (1975) and Shugar t
(1976) have shown that woody vegetation could be important shade and

hiding places for herring gull and ring—billed gull chicks , although it
might not determine overall success.
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Table 2?

rercent Cover of Vegetation for JUng—billed Gulls by Location

Shrubs RBG—1 16 8 31 33
16m2 RBG—2 45 62 50

~uadrats RBG—3 81 66
________ 

RBG—4 68 
______

Average 30 8 60 42 66

Herbs RBG—l 62 36 22 29 70 4-4 37 27 0 0 72 55 77 50 40 52

RBG—2 75 43 19 3 34 4 14 85 56

~uadrats rtBG—3 27 36 0 43
________ 

RBG.—L 26 56 
______

Average 69 33 21 29170 ~4 25 30 1 7 72 55 77 59 40 56

*Area adjacent to nesting colonies not included in tabulations.
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Table 28

Percent Cove r of Vegetation for Common Terms by Location

Herbs
2

im 2 67 36 39 73 83 43 22 (single transect at each site.)

~uadrats _____________________________________________________

Table 29

Percent Cover of Vegetation for Herring. (~xlls by Location

__-  1t2~~~~~~~
_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~

Shrubs HG— i 3C 4 Herbs HG—i 36 95 48 37 B’j

i6m 2 HG—2 OC 12 1m 2 HcJ—2 50 96 29 52

Quadrats HG—3 0 67 Qtiadrats HG—3 71 34 66

________ 
HG—4 0 25 HC—4 67 36 43

Average 32~~~~ 7 HG-5 38
HC—6 44

_______ 
110—7 56 

Average 43 82 41 49 8’
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Table 30

Percent Cover of Vegetation for Bird Species by Location

Great Blue Her~~~

,
,
,
,
/

/ 

_ _ _ _  _ _ _  _ _ _

Herbs (Sin gle Shrubs BCNH-2 7~ 

— _______

2 Transect at 2im GBH 76 each site. ) 16m
Quadrat s 

_______________ 
Quadrat s BCNH—3 81 — —
Average 

_______ 

80 
— ________

Herbs (Single
BCNH— 1 51 54 ~3 ~~~~~~~~

Quadrats site.)— — —
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57 . [t ie lowered w a t e r  [eve is I n  1 9 7 7  a 1 t owed shi s In  some’

is I a nd popu I at ions by exposing new surface on cx 1st 1 ug s i t  es , and who I e~
n-new sit e~5 tha t we’re- previously submerged . Observers recorded an Inc rease

i i i  several speC ic- in th e lakes that co inc Leted wi tin the lowered water

leve l s , a I though it was not known i t  t h i s  event  had any  ro l e- in  the

i n c r eas e .  An increase  is p robab le  li -n f u t u r e  nest lu g season s as more

pa irs  r e t u r n  to n -nest  on gr ea t l y expanded habitat. l i r e  e f f ec t s  of re—

ceding w a t e r  levels  w i t h  the r e s u l t a n t  increase In  nest  ing a rea  and

accompany lug p Lant since ess ion on t lie s 1 Ze aniel inrovenrt’nt  S o I lar  Id b r eed ing

populat loins have been ci iscussed by Ludwi g (1q74) . l ire t o t a l  number  ot

breed lug p a i r s  of h e r r i n g  gu l l s  in 1977 was 29 , 406 , and r e p r e s e n t e d  a

8. 19 pe ’r Ceflt  in c r ea se -  I ron i 1976 (Table 11) . Major h e r r i n g  g u l l  i in cr e a se -s

oce-ur red inn the en lonies in t i re  S t .  Marys R ive r ;  in - n Green -n Ba~’ , Lak e
Michi gan; in nor th em Lake Michigan; and in Thunder Bay, Lake Huron , but

numbers  e lsewhere were  less a I 1e- e~ted because- o f  the’ nat irr e of t i re ’  roe-ky
is lands o t Lakes Superior , E r ie and Ont ar  in tha t showed l i t  t Ic ’ e f t  c-ct o

the  lowered w a t e r .  The s i z e  of many l ow— ly i n g  I s land  nest ing s i t e s  in

Lake Mich igan  was doubled b y r eced in g  wa te r  lev e l s .  Ain m o st  t w o — t h i r d s

ot  t he  5 .19 pe rcen t  increase-  occurred  on these low— ly i n g  Lake M i c h i gan

s i t e s .  Sonr e of the  h e r r i n g g u l l  co lonies , such as the ’  one on B e l l o w s

I s l and  ( S i t e 12)  , hav e not expanded to  t i l l  t he  n e w l y  exposed land f u l l  v

l i n e  p o s s i b i li t y  ot o the r  species such as ring—b ill eel gu i  is or ct’iiulron

t ern s  f i l l  in ig these areas in - n the  f u t u r e  is  great . The ring—bk l ied  g u l l

p o p u t a t i o n i  Included t02 , 53’) p a i r s  In 1977 , an increase of ~~~~~~~~~~~ p er c en t

m m  l 97h  (Tab Ic 31) . ti n ts increase  co [n -n c ided w i t h  the l owered w a t e r

1eve~ Is .nind resu I ta int  increase in avai a le’ flL ’S t In g inab i t a t  . RI n rg —b ( l i e d

gui  Is o t ten Increa sed a t  the ’  expense of another spec i e’5 . Ring—bit leei

g u l l s  and commoni t em s  had sonre irab I tat requ I renn e’nt s m n  conmnnon , arid so

thu ring connpe t i t  loi n len r suitab le hab I tat tha t was expose’et at. t ine large’ r

sit e s  in 1977 ~- onmmon t ern s  were  u s u a l l y  pr e ’em p t e -d by t h e ’  more aggress [Vt ’

anid e a r l  i c r — t i e -st  lug r lnng—h II [eel gui is. The Iower e’ei wa t e r  I e’vt’ Is a iso

c rca t eel I anti hr Idges between many prey ioens ire ’s t tug s lies and tire nra I nI and

t tins c’xpos I ug t he’ ten -in col o n i e s  to inc rease’d huma n d i s t  u rban e - (‘S a nd prt’—

d ,n C ion .  The 1977 common tern popu) at. ion coins is ted o 2,497 pa irs , a
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dec rease of 18.80 percent from 1976 (Table 31). Seven Casp ian tern

colonies ex isted dur ing the 1977 season , all in nnomtlnern Lake Micinigan.

The breed ing population decreased 4.34 percent from 1,659 pair s inn 1976

to 1,587 pairs in 1977 (Table 30). Both High Island Shoals anid Sh oe

Island had been underwater during 1976 but were exposed in 1977. They

wer e used for  renes ting attemp ts by temns tha t had been dis turb ed by
human activities in the Rat and High Island colonies. These distur-

bances , plus coyote predation on High-n island , accounted for tIne observed

decrease.

58. Great egrets , great blue herons and black—crowned night

herons showed little response to ti-ne lowered water levels , except at

Oconto Harsh near Green Bay, Lake Michigan , where 300+ black—crowned

night herons deserted a colony due to lac k of s t a n d i n g  wate r  under  the

shrubs. Many of th ese birds were believed to have relocated at nearby

Willow Island (Site 9). The 1977 great blue heron population was 3,264

pairs , and represented a 17.76 percent decrease from 1976 (Table 31).

Almost all of the loss was from the Winous Point inemoniry in western

Lake Erie and was due to an extensive blow—down of nest trees. Tine?

overall severity of this loss was tempered somewina t l)y i n d i c a t i o n s  t h a t

the herons renested at  inland colonies o u t s i d e  the  survey area p rope r .

Grea t egrets  were located at th ree  nes t ing  s i tes , a l l  in the  l a k e  S t .

C la i r—Det ro i t  River—Lake Erie area , and inn assoc i a t i o n - n  w i t h  n e s t i n g

grea t blue herons. Their numbers (231 pairs , 1977; 224 pa irs , 1977)
remained essentially s tab le  (Table 31). The black—crowned n i g h t  heron

populat ion also remained s table , sh owing only a s l i gh t  increase fro un

3, 707 pairs in 1976 to 3 ,854 pairs in 1977 (Table 31).

59. The s t a t u s  of the double—cres ted  cormorant  In tine ’ Great

Lakes appeared to be improving.  Tire e f f e c t  of tine lower wa ter  l eve l s  i n

reducing tine t inrea t  of washning away nests and k i l linig  nest t rees  as oc-

curred during 1976 at the Gravell y Island and Cat lslannd Chain colonies ,

were reflected in the 26.61 percent Increase inn ti-ne breedtn’ng popul ation

from 124 pairs in 1976 to 157 pairs inn 1977 (Table 31). Two pairs ot

snowy egrets were found nesting on flooded willows wIt h in t int’ Ocointo

Marsh black—crowned nig int heron colony in tire Green Bay reg ion  ol l .rk e
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M i c h i g a n  inn 1976 (Table 31). Inn 1977 t ine water  u n d e r  t h e  w i l l o w s  d r ied

up and the snnowy egrets  deserted the  site , as did 300+ of t ine night

inerons . Althoug h-n cattle egrets also n-nested Inn Oconto Marsh in  1976 ,

they did n-not desert their nests in 1977 . In fac t, the number of cattle

egrets in the Green Bay area Increased 138.46 percent from 13 pairs  in
1976 to 31 pairs In 1977 (Table 31). The little gull and Forster ’s

tern also nested inn Green Bay marsines during 1976. h owever , ti-ne drying

up of their marsh -n habitats inn 1977 resulted in the absence of any nest-

ing little gulls , and in a reduction in Fors ter ’s temns f rom 298 pa i rs

in 1976 to only 54 pairs in 1977 (Table 31). A census of nortlnern green

herons and black ter m s was made only in tine Green Bay reg ion of tine

survey area , although-n nesting black terns were observed in all five

Grea t Lakes and tine herons in all but Lake Superior. However , the sit-

uat ion that  was documented in Greein Bay appeared representa t ive  through-

out the Great Lakes: dried up marshes due to lower water levels , reduced

nes ting habitat , reduced breed ing populationns of both -n species. Furtine r

evaluation of both historical and recent population trends for tire above

species was given in Scharf et al. in press.

Soil Analyses

60. Table 32 summarIzes pH , soil texture , and the nutrients ,

total nitrogen , phosphorus , and potassium for most of the 24 i n t ens ive ly

studied sites In addition to Ile aux Calets and Gravelly lslannd in

northern Lake Michigan. Generally, tinese results showed massive amounts

of soil nutrients. In the heavi ly  f e r t i l i z e d  colonies , pH typ icall y

rang ed f ro m sl igh tly below neutral to alkaline (exceptions seemed to
correlate with -n lnig lnl y organic textures). It is hypothesized tinat levels

of soluble salts increased to phyto toxic levels , as noted by Wiese

(1977) ,  and McColl and Burger (1976), although ti-ne levels of s p e c i f i c

nutrients are not directl y comparable. The former stud y was in mar sln and
aquatic habitats and tine latter was conducted on sandy soils annei did i n o t

report total nitrogen .

Id. Precise levels  of ph y t ot o x i c i t y  va r i ed  w i t i n  t e x t u r e , phi ,

an-nd a variety of otiner factors annel pub l i shed  values  were’ few or non—
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Table 32

Summary of pH, Texture, and Soil Nutrients

In n ppm , by Locat ion and Bird Species

SOIL
GREAT BLUE HERON pH NITROGEN PHOSPHOROUS POTASSIUM T h X I U R E

West Sister Island 7 .0  17400 458 388 Organic

BLACK-CROWNED
NIGHT HERON

*Willow Island 7 .6  7700 294 415 Organic

West Sister Island 6.2 11230 352 748 Organic

West Sister Island 6.4 8970 144 288 Organic

HERRING GULL

*Willow Island 8.1 100 16 14 Sand soils

Bellows island 6.8 18000 1138 297 Organic

Bellows Island 4.7 10400 144 212 Organic

*Sandusky Turning Point 6.8 5420 94 114 OrganIc

RING—BILLED GULL

*Duluth Port Au tho r i ty  6.6 1300 384 467 Sand y
Loam

*~hinneso ta Power
and Light Company 7.3 10200 554 458 OrganIc

*Moon Island 7.0 24800 1510 660 Organic

*Southwest Neebish Island 6.6 32000 1700 440 Organic

Southeast Neebish island 7.6 1400 141 177 Sandy
Clay
Loam

(Continued)

*Man_made sites.
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Table 32 (Continued)

RING—BILLED GULL SOIL
(continued) pH NITRO GEN PHOSPHOROUS POTASSIUM TEXTURE

*Lone Tree Island 7.2 8300 652 588 Organic

South Manitou Island 7.1 3370 352 206 Sand
Soils

High Island 6.8 600 1289 93 Loamy
Sand s

West Grape Island 4 . 2  30800 554 343 Organic

*Channel island 7.5 23000 1996 917 Sandy
Clay
Loam

*Shelter Island 7 . 6  7400 1112 396 Sandy
Clay
Loam

*liud Island 7 . 3  32700 1343 572 Organic

*Mud Island 6 .9  10570 560 360 Organic

*Grassy Island 7 . 3  3000 407 440 Sandy
Clay
Loam

*Toledo Harbor Dike 7.5 4000 39 480 Sandy
Clay
Loam

Little Galloo island 5.0 25900 1407 308 Organic

lie aux Calet 6.3 25900 1621 510 Organic

COMMON TERN

*Dulutin ~‘ort Authority 7.7 400 21 40 Sandy
I4oam

(Cont inued)

*Man_made sites.
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Table 32 (Concluded )

COMMON TERN SOIL
(cont inued)  pH NITROGEN PHOSPHOROUS POTASSIUM TESTURE

*Northwest Sugar Island 7 .3  3030 127 928 Sand y
Clay
Loam

*West Sugar Island 1 7 . 3  200 144 67 Sand
Soil

*Lone Tree island 7 . 5  1600 117 139 Loamy
Sand

CASPIAN TERN

Hig h island 7 . 7  500 503 209 Loamy
Sand

Hat island 7 . 3  3680 640 330 Sand
Soils

Gravelly Island 7 . 4  76300 7071 1861 Organic

/

*Man—made sites.
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existent . However , where certain p lan-nt species seemed to thrive in ti-ne

presence of extremely inig in nutrients to tine exclusion-n of other plant

spec ies, it was conncluded tinat they were tolerant or resistant to the

chemical onslaughnt of bird feces. Sucin p lan ts were most apparent at

ring—billed gull colon-ny sites with -n heavier soils of organic to sandy—

c-lay—l oam textures (Table 32). A brief list of species resistant to

excess nutrients found in ring—billed gull colonnies would innclude:

pigweed , yellow melilot , reed , choke cherry (Prunus virginian-na),

stinging nettle , and various Cruciferac species listed in the Importance

values of each site. Low grasses such as witch—grass , brome—grass , and

Jun-ne grass also seem resistant to overfertllization , but are usually
eliminated before the herbs of tine first list. On coarse sands such as

South-n Manitou Island (Site 11), tIne most resistant species persisted

longest , but finally almos t all the pla nts were elimina ted by over—
fertilization , forcing ti-ne birds to move to more vegetated areas.

62. There was clearly a difference in-n the soil textures and

nutrients of lan d colonies (Table 32). Common tern and Casp ian tern
colonies had lower levels of nutrients present on coarser soils. The

one exception was Caspian terns (Gravelly Island) in which an organic

layer of f ish cas t ings overly ing a sterile cobble surface was present.

Ring—billed gulls seemed to be most successful on the heavier textured ,

nu tr ien t r ich  so il types , bu t none of the organic textured soils showed
ti-ne levels of nutrienits above 20,000 ppm that were found at r ing—billed

gull sites. It should be n-noted th at all four lan d species also n-nested

on bare  rock in tine U.  S. Great  Lakes.

63. A cont ras t  between -n t ine n n u t r i en t  input  of common-n te rns  and

r ing—bi l l ed  gu l l s  a t  D u l u t h  Port  A u t h r o r i t y  (S i t e  1) was evident  in

Table 32 . The whole colonized , n i . -a was bare sandy loam in 1976 , and

common terns  were present both  inn 1976 and 1977. However , in the f i r s t

year of occupancy,  tine i -n u t r i e n t  va lues  in the r i n g — b i l l e d  gull  colony

var ied  f rom t irree to  15 t ime s tha t of the  common t e rn  area . This n-new

r i n g — b i l l e d  gu l l  colony was lower m n  n u t r i e n ts  in comparison -n to o ther

estabi  Isheel r in ng —bi . I l e d  g u l l  co lon ies , anti ~hre va lues  were comparab le  to

other  f i r s t  year co lon ies  at  Grassy I s land  ( S i t e  20) aind Toledo Harbo r

1 2~n
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Dike (Site 21).

h 4 .  The gre -at  b l u e  heron  and b l ack—crown -ne d  n-nig ht  heron s it e ’s

samp led show more modera t e  e n r i c h m en t  t ina m n t he  g u l l  s i tes , b u t  t ine va lues

(Table  32)  were probably  s t i l l  p l r y t o t o x i c  to many species of p l a n t s .

Some of t in t ’ woody spec - ies in -n wh i e - i r  t ine  he rons  nested showed signs of

s t ress  fronn tine o v e r — f e r t i l i z a t i o n  at all Site’s. These trees and shrubs ,

once weakerned , were often -n killed , abandon-ned , or blown-n down-n by winds. Ti-ne

soil textures at tine ineron sites sampled were all organic , indicating

the more advanced seral Stages occupied by these birds.

Chron-nology of Nes t ing

115. Ti-ne breeding season could be thought of as a sequenc e of

stages t ina t  bui ld  on tine preceding events and each g radua l l y chaniges t o

tine next. The successive stages (Figure 24) could be br ief ly  descr ibed

as courtship, egg lay ing, incubation , hatching , cinick brooding at the

nest and chIck care away from the nest. Initially , control of the

sequence was endogenous control which-n was externally triggered by

f a c t o r s  such as l ight  and t empera tu re .  As the sequence progressed , ex-

terna l s t i m u l a t i oi r  f rom eggs an-n d cl-nicks mainta inned hormonal sy stems ant i

be in av io r~n I responses.

66. Breaks in tine sequence of even ts usually r ecyc led  the  pat-

tern startinng approximate Lv one to two weeks prior to egg lay ing. The

chronology sinown in Fi gure  24 onl y r e f l e c t s  i n i t i a l  nes t ing  a t t e m p t s  and

has been made s u f f i c i e n t l y  broad for  p r e d i c t i v e  purposes to enconnpass

tine differences in-n Ligint and t empera tu re  experienced wi t in i rn  t in e 700 km

l a t i t u d inal d is tan -nce  of t i-ne U.  S. Great  Lakes. A d d i t  Lonnal f a c tor s

a f f e cti ng tine chron ology of colon ia l nes te rs in t in i s  region -n ar e  ice

connditions , and tine migration routes and dates of arrival at tine site.

Some s Ltes in-n Canadiamn I~~ke Ontario have b i r d s  in -n nn ea r ly  c’ont inuous

residence (Peter M. Fetterolf , 1977 , persona l communication)

67 .  Another factor determining tine chronology of t he’ b r ee din ig

season was the age and experience of returning pairs. Experienced pa i rs

need not go through tine process of establishing a pair bond , hut need
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onl y renew i t , and prob abl y lay eggs one to two weeks bef ore newly

establisined pairs . This was shown in 1977 when large established colo-

nies of ring—billed gulls , wh ich probably have a h igh-n proportion of re-

tu rn ing pairs , showed earlier peak hatcining dates regardless of latitude
than did new colonies, large or small (Figure 25). The new colonies also

showed wider nes t spac ing , excessive mor tal ity ,  and less synchrony of
hatching. This could have been because new colonies were selected at

the time of first breeding and few experienced birds move to new sites.

Parson (1976a and l976b) and Davies (1976) showed that younger herring

gulls nested at lower densities and had less success than older , more
experienced birds.
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PART LV: DISCUSSION

Plant  Succession

68. Tine rate of plant succession on Grea t Lakes colonial bird

(-nesting sites , both n-natura l and dredged material , appeared to be slower

tinan tha t reported for dredged material sites in North Carolina (Soots

and Parnell , 1975). Dredged material islands 20 to 40 years after con-

struction were just beginning to sinow growth of shrubs and saplings.

Occupancy by r i n g — b i l l e d  gulls would r etard succession indef initel y,
depending on the  n a t u r e  of the soil. Heavier soils (with highe r c lay

and o rgan ic  m a t t e r  con t en t )  seemed to be able to suppor t  p lants  resis-

tant to over—fertilization , and ti-ne sites will re—vegetate each season

to remain suitable for ring—billed gulls. Lighter , sandier soils ex-

perienced more severe plant mortality due to trampling and over—

f e r t i l i z a t i o n  f rom r i n g — b i l l e d  gul ls  r e su l t ing  in movement of nest ing

sites in subsequent seasons . Ludwi g ( 1962) stated tha t  red—osier  dogwood

and willow grew in newly exposed sites in f ive to six years and crowded

r ing—bi l l ed  gulls  seeking nest ing sites. In this stud y no evidence for

this trend was observed . In fact , ring—billed gulls freq uen tly severely
damaged or killed most woody vegetation , and at several sites willows

f ormed impor tan t visual barr iers tha t pr omoted hi gh nest density.
69. The rate of plant succession on both dred ged ma terial and

natu ral sites was grea tly influenced by the groundwa ter table which
determined whether tine sere was hydric or xeric . In 1977, lowered
water levels in the~ Great Lakes caused formerly wet areas to become dry,

and plant composition was greatly altered . Some dredged material islands

remained with standing water for many years which prevented colonial

bird nesting. A modified dewatering procedure at Grassy Island , a diked
dredged material island in the Detroit River , lowered standing wa ter
enough to allow ring—billed gull and common tern nesting for the first
time in 1977 . Draini ng, damming or timing of depos ition are mana gemen t

techniques tha t could be planned to att rac t colon ial nesting b irds , de-
pending on the species desired . Addition of new dredged material could

also be managed to control plan t succession , and thereby control the
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‘
‘ colonial nes ting birds.

70. Only three dredged material sites had progressed to the

shrub sere suitable for black—crowned night herons, and none had trees

which might be inhabited by great blue herons or great egrets. Two of

the black—crowned night heron dredged material sites will be destroyed

by a newly planned diked disposal site in 1978—1979. Several natural

sites historically occup ied by great blue herons (Scharf et al. in press)

lost their trees through cutting or bird—accelerated mortality and did

not regain their woody vegetation. These sites in 1977 had nesting gulls

- ,  - and show little sign of developing woody plants. Other natural sites

such as West Sister Island in Lake Erie had some trees being killed by

the great blue herons and great egrets, while the shrubs bearing nests

of black—crowned night herons were becoming trees suitable for the

larger herons. Clearly at a site such as this,management by cutt ing or

burning would be needed to maintain high levels of nesting by both

species. At this site, the openings that served as stag ing areas for
youn g af ter they leave the nest had become overgrown with shrubs, and
succession needed to be reversed in this sere.

Management Recotnunendations for Dredged Material Sites

71. All dredged material sites with suitable habitat and appro—

priate isolation from human and predatory disturbance had bird nesting

colonies in 1976—1977 suggesting that if more suitable sites are con-

structed, they also would probably be colonized . Human disturbance and

access by ptedators could and should be discouraged through posting

against trespass and placement of islands at isolated locations if bird

nesting is to be encouraged . The regulation requiring the U. S. Army

Corps of Engineers to give up dredged material sites after use as a

disposal site has resulted in a decision by Detroit District to deed

large diked disposal areas to units of government for recreation purposes.

This will cause conflicts between public and bird usage.

72. The recent practice of diked disposal of dredged material

had several effects on nesting or potential nesting. One effec t was that

high rip—rapped dikes sometimes caused mortality to young that fell down
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the steep s [opt ’s and c o u l d  nn o t r t’ga ti n a t t - t~5s to  the  t~ o i Irny . Ano t ini’r

e f ec t was that the ~l I ked .n reas were  rcqut’nt  I v  I., nge anti I 111 ed by

sect  ionns  . Tin t s  zn I l owetl tu ft erelnt s tages  of sub st  ra i l - and vt . g& ’t at lo in

devt ’ I opnnt ’nnt win Ic in might be more or 1 t’SS suit Cn b I ~ ‘ to colonial nest lug

birds. More spec it tea I ly , at one si te  dc— w at e r  lug of r ecent  ii redgt’d

inna L e t  Ia I a l lowed co lonia I ni-st I ing t ine  re , but I in ahnol lie r part of tine same

s it e  t r e a t e d  d i  f [erennt ly the veget at  I onn had succeeded beyond des t r e d

stage for ines t l ug .  ‘[‘he area was t’sst’nt [a 11 y a nh nr s in  g r o w l i n g  on I In c

t~ red ged nina te r I at  . Ano thner t’ f feet t’ I ~I ik ed d i sposa l  prz n i - I 1~- ‘s

was t ha t  nest tug onn t inc d Ike p rio r to t I l l  Lug I ri’quenn t I y was at t n a c t  I vi’

to tine hi rt is  aind the  f i l l  inng ann d co ins 1 ru t - t I on t’ I fo  n t  s we t~i’ poss ib  l v  d i  s—

rupLive to nesting success.

73. P- edged nnali- n- i;I 1 var ted great Iv In its part I i_ I C ’ si ~~t ’ and

P0 tennt 1~~ 1 for soil aind vege tat i onn C’s tab I i shnnennt . Tin is fat-tot con Id di’—

t ermine tint’ rate o I vegi’ tat Ion sue c t~ss ion  a nil Ine’nc i’ tint’ av I an spec i i’S

us 1m g a site. Conunnon t e m s  and Cznsp i a n  t em s  rcsponnd to Ina r t ’ st I-ri ii ’

s i t  L~s , annd g rca t h I  uc inerons • g r eat eg n-e is , a in t l b l a c k — c  n-owned in i g int

inc ro mns o ( t ~ Ltpv tree ant sinrub stages. Rec ~nnui n i ’inda I ions 5 ( 1  l O t  t i n

by t In i s  s t udy  ~nr e  to maintain hotin har t ’ hab i  t~ is and cincourage wooded

Inab I tat s . P l a n t  Ings cain augn nen -n t  t i n t s  proci’du re b~- win Ic in gi-assi’s a rc

p tainted innn bare sites , ratiner than irt’t’s as was itont ’ by pr iv at  i’ - i t  I ~~t ’ ins

on one s i t e  s t u d ie d .

74. 1” m a  El y , tine cons t rue  l io n  o t~ dr edged nn n ln t t-r [a 1 s it L’S O f  in t - lnv v

so i l  nnna ten- Ia  Is are  nuost l ike  l v  to lead to more  r i n g — b  i l l  t ’ti gull nL’SL I ug

Ring—billed gui is lane reased ret- i- nit ly in tine Cre~n 1 Lakes (Scha n t~ t ’ t a i

itt press and LudwIg, [974) , and coincernn was expressed about poss 11) 1 ~ ‘ a i t —

c rat t inazards and tine I r d Isp lacement ot  commoin I enms ( M or r i s  ant i  i lunt  er ,
q 7(n ) . Coverings of po rous—s-aind y mat en - I a  I s or roe k in I g u t  e in c o ur ag e  conninoin

It-r h -n or herr I nng gull nnt’s I l i n g .  Tin Is would a Id Lint ’ i r popu I.it t o n  St  a in f l i t  v

and prevent furl iner expansion of ring—tn ill i’d gull s - Managemt’int h a s  int ’t’n

at  t e m p ted  reci’nnt lv Lu Canada (B l o k pot’ I • 1977 , persona l con n inn nn n i c a t  i on )

winere r lug—hi I led gni Ii nests were  tli ’st roved i n n  .n m l  xcii etC Ions’ w i t  In t -onu nnon

t e r m s inn o r d e r  to a Id Line terns
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APPENDIX A:

FlAP S SHOWING COLONY LOCATIONS

1. Colony location identification was based on the U. S. Fish and Wild-

l i fe  Serv ice computerized mapping system, w h i ch assigned digits to USGS
1:250 ,000-scale topographic maps. An index map designating tine key for

the first three digits is presented on page A2 .

2. Colony identification was by a six—digit number. The first three

digits indicated the assigned topographic map, and the last three digits

indicated tine colony number on a specific map. The colonies were

numbered in ti-ne chronological order in which they were located .
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APPENDIX B: LIST OF SCIENTIFIC NAMES

OF PLANTS USED IN THIS REPORT

SCIENTIFIC NAME COMMON NAME

FERN S

Polypodiaceae sp. Fern

GRASSES

Agropyron dasystachyum agropyron

A~ropyron repens witch—grass

Agropyron trachycaulum agropyron

Anunophila breviligulata beach grass

Broziu~s japonicus brome—grass

Bromus tectorum brome—grass

Elymus canadensis wild rye

Glyceria ~~~~ndis reed—meadow grass —

Hordeum jubatum squirrel—tail grass
Hystrix patula bottle—brush grass
Lolium perenne common darnel
Phleum pratense common timothy

Phragmites communis reed

Poa compressa Canada bluegrass

Poa pratensis june grass

Poa sp. meadow grass

HERBS

Achillea millefolium common yarrow

Alyssum alyssoides alyssum

Ambrosia sp. ragweed

Bi

-

~~~ _ _ _ _  - -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _
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SC lEN’!’ I V IC NANE Cc, )MMON NA~’II-

1IERBS ( c on t inu e d )

~~~~~~~~~ canadensis wild C c ) l U m b  m e

t~l 1 t 1UI l I  sp . bu rdo 1k

Art iuiii I l i L U U S  C 0fl111101) burd o l -k

Ar t  em is i ~ abs j i lt  11111111 WI) rm wood

A r t  ~-ti i i s  i ~t cau da ta worm w ood

As1’ L t ’pl 5ts  H V F I J C a  COflUhlo ll in i i  kweI-d

Asicr sp. a s te r

Barb5i rca vu l C~~C r is  comlnIC)Il w j U t e  r—c ress

B r ass i c a  j un -ca  Chinese inust ird

Brassica n ij~ra black mustard

Cakile edentula sea rocket

(L uIjl~tuuIa r otun d i fo l i,t ltar&-bc 11

c~~~~~~~~~~~~ _~~~! b ur sa—j~ is t o r i s  pick pocket

çLIFdUUS nutans musk this tle

C en taur tN .l nhacul. osa spot ted s t a r — t h i s t  1 e

Chcnopodlurn a lbum pig w c&- ~J

C l i r v s aj i t l i en iu r n  I cu c an t l i e mum  l ie Id (III i sv

C j  L hIC)r illm ifl~~~l)uS C( )flf lf lOt ) clii corv

C irs i urn a rvensc Canada Iii is t Ic

U n i d e n t i fi e d  c ruc i t  1 r mustard

~-,irota wild 1-arrot

Ec.h lnocy~~~is lohata wild 1-I l cumbe r

~j !i lob turn a~~~~~~t i t o I i u u i  grea t willow—h erb

Eri~j~~on phiI ali- I pti i~~us I I caba ne

E uj i t l o r i u m  j~t’t - t cI i a t 11111 t lioroughwort

I , a l i u i n aj~~i t - L t Ie  ~- I I’aVcrs

-~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -—--5-



SC I ENT iF IC NAMI- COMMON NAN E

h ERBS (i-o u t  jutted)

1 _ t l t u t u  h o i t - a l t ’ nor  t i t e r t i  l~~i-~~ls t  raw

C~- r a t i  t 11111 robe t~ i t 5it i t i t i t  III’ 1 1) — R 0 l ) ( ’ t  t

(:1- 11111 V i t -~~ i l n u n rough 4tv ctis

i: 11C C C C L I  IIt ’5i$ ~t~ I C $, ’.I g i Ii —ovtSr—t lle-—grt lund

i I 1  ~ICL t t l 1I)I)~I I i  vt-ri i-at

ik- t~ i . - 1i ’u n  m ax i m u m  lihiS Ic rwo r I

IL L  crac L u l l  a i t  r a n t  t a C . urn 1) raIlgi’ hiawkwct-d

1n!j I. It l e I l s  t ’~ Ip e n s i s  spot  l i d  t o u c i t — t i t e — t l o t

lint ~-it~ t’ii~ SI’ - l~ i 1 541 1

11)CCIi t)t ’sI S~) — t ill) n i i  t i I ’ ~— i ~ I

Lac I tt c.t canadetis  Is I i’ l l  L i c e

l,a t l ~~.i & t s  
j apofl I C L I S  beach—pea

t ( ’C ’ t I u i  i t s; s -a t - i t t  I i ’ I  cu ) t nhiloLI Rio t I t er w o r t

I t ~j~ idttun s - inC p $ - s t  i t - ~‘ o W — c  ress

11. -j C I ~l i uiii V i ~~ i t i t I l iii p s - C t s r — I i a t l  ‘ 5 P~ I’P ’’

I. n i ~I V U  I i k . I n i S  but Ic 1 and eggs

I . v  c t i n t s  . 1 1  1).I wit i t t ’ u-amp ion

l~y t  brun t  s.t 1 it -at- ia S p i k e d  I oosest t I t

> L * t i  Lc.ir i a n . t  L i  I cat -  i o l d e s  i l L  nt-app 1 c—weetl

Mi~ t i l e  t u s  a l b a  wi t  i t t -  me Ii lot

‘k - l i l ~~~~t t t ~~ ot t i c - I t i _ i  u s  vu - I l  ow tnt ’ I i i  ot

N -pt - t a  u ’ _ i ( a l i a  cattl it)

k ) u l t C t  i t cr a  b I t ’ t I f l l S  even t u g  pr

P . i r t t t ~-uoc i C 4 C411S CI lt i t l ( k l t i t C C I  I V i  i t ~ t i t j 4 t  creejss ’ i

I t L I i 1 5 .t t  I V , I  P t  t~S t t  i~~l

I9~~’ ( C C I ~Is ’~ ’ 1 ~I i1Ci  U I i I i l ~ I Ps’kt’

I~ ~I

5L-- - ~~~~~~~~~~~~~~~~ - - -  —~~~~~~~-



SC I. EN’I 1 F IC NAN I-; COMMON NAM E

IiERh ~S I c on t i nu ed )

PL l n t .~&o m4ij or conunon p l a n t a i n

~~~~~~~~~~ ~~j~it h i t o l lu m  smartweed

P o t e n ti u l u  ans er ina  s i lv erweed

Potent lila ~~~~uta  t a l l  c i nq u e f o i l

P o t en t i u l a  norvegica  c in q u e f o i l

l-toripp a island ica y e l l o w — c r e s s

Rubus idacus va r .  s tn i gosus r a spbe r ry

Rumex acetost�lla sheep—sorrel

Rumex cr .ispus ye l low dock

Rurne-x mexicanus curl y—leafed dock

Sitene not- I iflora night—flowering &- atchfly

Sisyrnbrium altisslinuin tumble—mustard

Sn i i l a c t u a  st e l l at a  f a l se  Solomon ’s—sea l

Solanum dulcarnara bittersweet

Sol [dago racemosa goldenrod

Sot idago sp - goldenrod

Sonc hus arven s is  f i e l d — s o w  t h i s t l e

S t e l l a r  La media 1-onmIoth ch ickweed

‘I’ana c&.- Iu rn  vulga re  common tansy

laraxac urn of ftc Inti Ic common dande I ion

Thlasp~ arvense field penny—cress

1 t i k ~j i)j Cl)~~i)I l  j,_O~~ 
goat ’ s—beard

Trifotiurn aj~~~tr ium yellow i-l over

I t  i t o  h u m  p r at e n s e  red c I over

Ur ~~l~~5t d~ioJ~-~~ st ing ing n e t t l e

l~4
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SCIENTIFIC NAME COMMON NAME

HERBS (continued)

Verbascum thapsus common mullein

Vicia americana vetch

Vi tis riparia river—bank grape

RUSHES AND FALSE RUSHES

Eguisetuni sp. horsetail

Juncus sp. rush

- - SEDGES

Carex sp. sedge

SHRUBS

Cornus stolonifera red—osier dogwood

J uniperus horizontalis creeping savin
Physocarpus opulifolius ninebark

Ribes hirtellum gooseberry

Rhus radicans poison ivy
Rhus typhina staghorn sumac

Rosa sp. rose

Salix interior sandbar willow

Sambucus canadensis common elder

Sambucus pubens red—berried elder

TREES
Acer negundo box elder

B5
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SCIENT I FIC NAM E COMMON NAM E

I R E E S  (cent luued )

At-cr saC, - I- t i . i r U t n  sugar maple

Ain5-l am~ctt it -r laevis j unebe r ry

l - r _ i x  t i t u s  at t ic r L t  atia w h i t e  ash

Meru s ru ’— r _ i  red mulber ry

I’ ej ) u I i ts  I ~~‘ s i m i t  cr _ i  balsam popula r

Pi ’j~u I m i s  dc t o  ides eastern cottonwood

Pu~1~~~us tr ernu lo ides  quaking Aspen

Prunu s  p~~n i Ia  sand cherry

Prunus v_i~j~~~ i~j~~ choke cherry

Plrus  amer icana American moun ta in  ash

S_i l ix  amygada b ides peach—leaved willow

l~~~~~j~~
l occidentalis a rborvi t ae

Prunus  amer icana p lum

B6
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In acct ’rsl jnce t - m t h l e t t e r  f ron t  ~~~~ - RI C C , I C A E N — A S J  d a t e d
~~ J u l y  I9 ~ 7 , S u b j e c t :  J:a c s i m i  l e  ( : C t  i l o g  Cards for
Laboratory Ti-cu, ical I’u b l  icat ions , a f a c s i m i l e  c a t a l o g
ca rd in L i b r a r y  of Congr i -ss  ~-U~RC f o rm a t  is reproduced
below .

Scharf , William c
Colonial birds nesting on man—made and natural sites in the

U. S Great Lakes / by William C. Scharf , Northwestern Michigan
College , Traverse City, Mich . Vickshurg, Miss. : U. S. Water-
ways Experiment Station ; Spring field , Va. : available from
National Technical Information Service , 1978.

136, rlS9a p. : ill. ; 27 cm . (Technical report — Ii. S. Army
Engineer Waterways Experiment Station ; D—78—lO)

Prepared for U. S. Fish and Wildlife Service , Washington ,
D. C., and Office , Chief of Engineers , U. S. Army, Washington ,
D. C., under Contract No. USFWS—CE7—255 , Coastal Ecosystems
Project , Biological Services Program (DMRP Work Unit No. 4FO1A)
Monitored by National Coastal Ecosystems Team, Office of

Biological Services, U. S. Fish and Wildlife Service , National
Space Technology Laboratories, NSTL Station , Miss., and Dredged
Material Research Program, Environmental Laboratory , U. S. Army
Engineer Waterways Experiment Station , Vicksburg, Miss.

Append ixes C—E on microfiche in pocket .
FWS/OBS—78/15.
References : p. 134—136.

(Continued on next card)
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Scharf , William C
Colonial birds nesting on man—made and natural sites in the

U. S. Great Lakes .. 1978. (Card 2)

1. Birds. 2. Great Lakes. 3. Habitats. 4. Nesting. 5. Vegeta-
tion. I. Northwestern Michigan College . II. United States.
Army. Corps of Engineers. III. United States Fish and Wildlife
Service. IV. Series: United States . Waterways Experiment Sta-
tion , Vicksburg, Miss. Technical report D-78—lO.
TA7.W34 no.D—78—1O
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Table Cl

Relative Values of Plants in Sample Area

Duluth Port Authority

Relative Relative Relative

- 
Plant Species Density Coverage Frequency

Common Tern (Transect l)*

Arctii.im sp. 2 3 8

Arte-~esia caudata 24 8 18
Chenooodium album 1 3 6
Hordeum jubatum 2 1 2
‘-~elilotus alba 31 61 24.
Oenothera biennis 1 5 2

Po1yj~onurn lapthifolium 32 10 18

Sisymbrium alt issirnum 6 9 22

- 
Ring—billed Gull (Transect _~)** -

Agro~yron r~pens 1 1 3

Arctium sp. 14 18 23
Arternesia caudata 9 3 8
Barbarea vulgaris 2 6 8
Chenopodium album 2 2 5
Lactuca canaderisis + 1 3
Melilotus alba 26 56 23
?olygonurn lapathifolium 43 9 18

Salix interior + 1 3

(Continued)

Note: + = trace.
* Twenty 1 m2 quadrats were sampled.

** Ten 1 in2 quadrats were sampled.

- Cl
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Table Cl (Concluded)

Relative Relative Relative
Plant Specie s Density Coverage Frequency

Rang—billed C~al1 (Transect 1 (continued))
Sisymbrium altissimum + 1 3

Trifolium agrarium 1 2 3

Ring—billed Cu-il (Transect 2~*
Agropy-ron repens 1 1 3

Arctium sp. 31 26 25
Barbarea vulgaris 1 1 5

Chenooodium album 2 4 15
Lactuca canadensis + 1 3

Melilotus alba 23 46 25
Oenoth era biennis 2 3 5

Polygonum laDathifolium 
- 

39 17 18

Salix interio”r + - 
- 1 3

Sisymbrium altissimum 1 1 3

* Ten 1 in2 quadrats were sar~~led.

C2
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Table C2
Relative Values of Plant s in Sample Area

M innesota Power and Light Comoany

Relative Relative Rela-t-ive
Plant Species Density Cover~~~~ Frequency

Ring—billed Gull ( Transect l)*

Achillea millefolium 1 3 9
~ grooyron repens 75 47 26
Ambrosi a sp. 1 5 9
krter~esia caudata 1 3 9

~atricaria matricarjoides + 1 4
Faa pratensis 11 5 13
Rubus jdaeus var, strigosus 1 10 4

Sisymbriurn altissirntxm + 2 4
Tanacetum vulgare 3 16 9

Ring—billed Gull ~Transect 2)*

~ gro~yron repens 84. 50 31
Ambrosia sp. 3 10 15

Arte~~ sia caudata 4 25 15
Asciepias ~~ riaca + 2 8
Cirsiurn arvense + 2 8

Matricaria matricarioides + 2 8

Pea pratensis 8 2 8
Sisymb rium altissinium 0 8 8

(continued)

Note: + = Traces -

* ~~.ght 1 m~ quadrats were sampled.

C3
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Table C2 (concluded)

Relative Relative Relative
Plant Species Density Coverage Frequency

Ring—billed Gull (Transect 3)*
Agropyron repens 61 12 33
Asciepias syriaca 2 12 ii

Salix interior 13 4.5 33
Tanaceturn vulgare 24 30 22

Ring—billed Gull (Transect 4)**

~gropyron recens 76 28 38
Asciepias syriaca + 3 13

Rubus idaeus var. strigosus 4 10 13
Salix interior 9 25 25
Tanacetum vulgare 11 35 13

* six 1 in
2 quadrats were sampled.

** Five 1 in2 quadrat.s were sampled.

C4
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Table C3

Relative Values of Plants in Sample Area
Northwest Sugar Islan d

Relative Relative Relative
Plant Species Density Coverage Frequency

Common Tern (Transect 1)*
Achilea miflefolium 1.1 1.4 5.4.
Barbarea vulgaris 0.8 2.9 6.5
Carex sp. 0.0/+ 0.1 1.1
Chenopodium album 0.6 0.8 3.3
Chrysanthemum leucarithemu m 0.3 2.1 4.3
Carsaum arvense 1.1 2.9 6.5

Enilobiun augustifoliurn 0.04 0.1 1.1

Eciuisetum sp. 12,4. 20.6 7~.6
Hieracium aurantiacum 

- 0.4 0.3 3.3
Meliotus alba 0.6 1.6 6.5
i-foss 0.04. 2.6 1.1
Phleum oratense 0.8 1.0 2.2
p1anta~ o major 0.6 1.3 3.3
Poa pratensis 55.8 24.1 12.0
Polygonum lapathifolium 16.7 22.3 7.6
Sisymbrium altissir~um 0.2 0.4 3.3
Solidago sp. 4.5 9.5 7.6 

- -

Sonchus arvensis 2.2 4.4 7.6
Taraxacum officinale 0.7 0.5 1.1
Trifolium agrarium 0.1 0.2 1.1
Trifolium pratense 1.2 1.0 7.6

* Fourteen 1 m2 quadrats were sampled. 
-

C5
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Table C4

Relative Values of Plants in Sample Area
West Sugar Island II

- 

~~~~~ve Relative Relative
Plant Species Density Coverage Frequency

Common Tern (Transect ~~~~~*

Barbarea vulgaris 0.4. 0.9 5.9
Car~x sp. 4.0 1.9 8.8

Chenopodium album 3.3 6.4 10.3

Cirsi.um arvense 0.1 0.5 1.5

juncus sp. 9.4 1.6 7.4.

??elilotus elba 4.0 6.4 11,8

Plantago major 0.4 0.5 1.5

Pea pratensis 12.2 7.3 13.2

Polyconum lapathifolium 61.6 67.9 19.1

SisymbrIum altissimum l.~ 3.3 8.8

Taraxacun officinale 0.2 0.2 1.5
Trifolium agrarium 0.1 0.3 1.5
Trifolium oratense 2.6 2.8 8.8

* Fifteen I m4 quadrat.s were sanoled.
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Table C5

Relative Values of Plants in Sample Area

West Sugar Island I

Relative Relative Relative
Plant Species Density Coverage Frequency

Common Tern (Transect l)*

Acer Saccharum 0.3 0.2 3.7

Barharea vulgaris 0.6 0.4 3.7

Carex sp. 0.6 1.5 3.7

Cheno~odium album 10.9 0.9 7,1g.

Imoatiens capensis 13.8 5.6 7,4

Pea oratensis 20.9 3.0 11.1

Poly;onum lapathifolium 2,9 3.7 11.1

Pomulus balsamifera 7.4 1.3 3.7
Salix interior 34,1 79.3 37,0

Solanum dulcamara 0.6 0.6 3.7
Sonchus arvensis 7.4 ),2 3,7

Taraxacurn officinale 0.6 0.2 3,7

- ~~~~~~~~~~ 
- r: !r - i P ’ ;  t- - -’r c iiampled.
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Table c6
Relative Values of Plants in_ Sample Area

Moon Island

Relative Relative Relative
Plant Species Density Coverage Frequency

Ring—billed Gull ~(Transect ]~~ Pre—existin g Area)*

Agropy-ron repens 57.2 18.2 22.9

Asciepias syriaca 0.2 
- 

1.2 5.7

Cher-topodium album 20.8. 50.3 34,3

!-~ehiotus alba 1.5 8.0 2.9
Phragrnites communis 19.4 21.2 28.6

Urtica dioica 0.9 1.2 5.7

Ring—billed Gull (Transect 2, Pre—existing Area)**

Populus tremuloides 13.6 15.8 67.0
Sambucus pubens 86.i~ 84.2 33.0

(Continued)

* Twenty—four 1 in2 quadrats were sampled.
** Two 16 m2 quadrats were sampled.
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Table CS (Concluded)

Relative Relative Relative
Plant Species Density Coverag~ Frequency

Rin g—billed Gull (Transect 3, New Arca)*

Carex sp. 1.7 0.6 3.3
Chenoo odium album 2.5 4.0 10.0

Euoatorium perfoliatum 1.2 1.7 10.0

Glyceria grandis 44.6 5.2 6.7

Irapatiens caoensis 0.4 0.6 3.3

Juncus sp. 3.7 0.6 3.3

~atricaria rnatricarioides 0.4 0.6 3,3

Phrag~iites communis 17.4. ~~~~ 23.3

PlantaRo major 1.7 5.7 3,3
po•~ pratensis 12.0 1.7 6.7

Potentilla ar~ ita 0.4. 0.6 3.3
Trifoliurn pratense 1.7 1.1 6.7

Urtic a dioica 12.0 7.5 13.3

Verbascun thansus 0.4. 5.7 3.3

Rin g—billed Gull (Transect 5, New Area)**

Cornus stolonifera 17.6 16.7 25.0
Sali-x a~~gdaloides 82.3 83.3 75.0

* Nin e 1 in2,quadrats were sampled.
** Four 16 m~ quacirats were sampled.

C9
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Table C?

Relative Values of Plants in Sarnole Area

Southwest Neebish Island

Relative Relative Relative

_____- -  
Plant Species Density Coverage Frequency

Ring—billed Gull (Transect l)*

Phrasçnites communis 73.2 53,3 60.9
Urtica dioica 26.8 46.7 39.1

Ring—billed Gull (Transect l)**

Cornus stolonifera 0.9 5.8 25.0

Salix interior 8_
~.0 82.6 50.0

Sambucus pubens 11.1 11.6 25.0

* Fifteeen2l m
2 qua drats were sampled. -

** Two 16 in quadrats were sampled.

d o
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Table CS
Relative Values of Plants in Sample Area

Southeast Neebish Island

Rëlative Relative Relative
Plant Species Density Coverage Frequency

Ring—billed GulljTransect l)*

Barbarea vulgaris 0.4 2.8 6.4.

Brassica nigra 7.9 23.8 14.9

Capsella bursa—pastoris 0.1. 0.4 6.4

Cherro~odium album 0.02 0.3 2.1

Chrysanthemum leucanthemum 0.7 2.0 6.4.

Erigeron philade~ hicus 0.02 0.1 2.1

Phleum oratense 6.8 16.2 19.1

Pea pratensis 80.6 48.9 21.9

Polygonum lapathifolium 0.05 0.4. 2.1

Rumex acetosella 3.0 3.2 10.6

Taraxacum offic inale - 
0.3 1.5 - 6.4

Thiaspi arvense 0.05 0.3 2.1

Common Tern (Transect l)*

Brassira nigra 0.6 3.4 9.1

Chrysanthemum leucanthemurn 0.9 7,6 13.6

Phleum pratense 9.5 11.7 13.6
Pea pratensis 88.2 66.2 36.4.

(Cont inued)

* Ten 1 rn
2 quadrat.s were sampled

7 8 9 j  1 2
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Table CS (Concluded)

Relative Relative Relative
Plant Specie s Density Coverage Frequency

Common Tern CTransect 1 (Cont inued))

Thiasol arvense 0.02 0.1 4.5
Trifolium agrarium 0.1 1.4 4.5
Trifolium pratense 0.6 9.6 18.2

c12
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Table C9
Relative Values of Plants in Sample Area

~-Ji1low Island

Relative Relative Relative
Plant Species Density Coverage Frequency

Black—crowned Night Heron (Transect l)*
Salix interior 100 100 100

Black—crowned Night Heron (Transect 2)**
Acer negundo + + 7
Pooulus deltoides 30 32 33
Salix ay~daloides 5 10 27

Sal-in interior 64. 58 33

Black—crowned Might Heron (Transect 3)**
Acer negundo - - 

3. 
- 

+ 7
Corrius stolonifera + + 7
Posulus deltoides 6 4 20
Salix arnygdaloides 3 32 33
Salix interior 89 6!~. 33

~ote: + = Trace.

* Ten 1 m2 ~uadrats were sampled,
** Five 16 m quadrats were sampled.

- 
- C13
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Table ClO

Relative Values of Plants in Sample Area
Lone Tree Island

Relative Relative Relative
Plant Species Density Covera ge Frequency

Common Tern (Transect 1)*

Ascienias syriaca 2 2 4.
Chenooodium album 3 5 14
Cirsium arvense + +

Cornus stolonifera 1 2 4

Echinocystis lobata 4-8 52 29
Im-~atiens capensis 20 13 11

Ipomoea sp. 8 1 4
Sambucus canadensis 2 8 4
Solanum dulcamara 1 1 4
Urtica dioica 17 

- 
16 25

Ring—billed Gull (Transect l)**

Arctium minus 1 10 4

Chenopodium album 1 1 4

Cirsium arvense 1 1 4
Unidentified crucifer 2 3 4

Echinocystis lobata 30 37 24

Impatiens capensis 5 3 4
- 

- 
L.ythrum salicaria 1 2 4.
Parthenocissus quinquefolia 5 2 12

(Continued)

Note : + Trace 
-

* Ten 1 in2 quadrats were sanoled.

~~ 
Thirteen 1 m~ quadrat s ~.e rc sanpied.

L 
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Table Gb (Concluded)

Relative Relative Relative 
—

Plant Species Density Coverage Frequency

Ring—billed Gull (Transect 1 (Continued))

Polygonurs lapathifolium 1 1 4
Solarium dulcamara 24 19 8

Urtica dioica 2 1 8

C15
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Table Cli
Relative Values of Plants in Sanole Area

South !-lanitou Island

Relative Relat ive Relat ive
Plant Species Density Coverage Frequency

Herring Gull (Transect 11*

Artemisia caudata 2 16 18

Brornus tectorum 64 - 38 27

Chenopodium album + 3 4
Lychnis alba + 1 3
Melilotus aTha + 4 6
Poa comoressa 27 32 18
Rumex acetosella 6 4 6
Sisymbrium altissirnurn + 1 6

Thlaspi arvense + 1 3

Tragopogon rnajqr + 1 - - 3

Herring Gull (Transect 2)**
Agropyron dasystac~yum 19 8 18
Ainmophila breviligulata 73 66 36
Artemisia caudata + 1 4

Cakile edentula 8 24 36
Lathyrus japonicus + 1 7

(Continued )

Note: + = Trace .
* Eleven ~ in

2 quadrats were sampled.
** Ton 1 m quadrats were sampled.

C16

— -  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ -



Table Cli (Concluded)

Relative Relative Relative
Plant Species Density Coverage Frequency

RinZ—bllled Gull (Transect l)*
;~ ro~~ron dasystachyum 19 13 22

A~nm o-~hi1a breviigulata 73 56 48
Ascleoias syriaca + 2 4
Cakile edentula 4 16 13

Prunus pumila 1 3 4
Rhus radicans 2 10 9

Ring—billed Gull (Transect 2)**

Agropyron dasystachyum 29 19 13

Arnoophila breviligulata 68 73 68
Bromu s tectorum 3 8 25

Ring—billed Gull (Transect 3)**
Bromus tectorum 50 22 20

O eno~odjt~m album 14 16 24
Junloeru s horizontalis 7 24 15
Sisymbrium altissirrium 3 15 20
Thiaspi arvense 27 23 22

?~ote: + = Trace.
* Twelve 1 in2 quadrats were sampled.
~ Ten 1 in2 quadrats were sampled.

- C17
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Table C12

Relative Values of Plants in Sample Area

Bellows Island

Relative Relative Relative
Plant Species Density Coverage Frequency

Herring Gull (Transect 1)*

Prunus virginiana 16 7 20

Sambucus pubens 84 93 80

Herring Gull (Transect 1)**

Arc t.iurn minus + 4 4
Bromus tectorum 42 16 14.
Chenopodium album 5 2 8
Geranium robert innum 1 1 4

Glecoma hederacea 1 1 4.

Leonurus cardiaca . 
- 
2 

- 
3 6

~~rchnis al-ba 17 12 12

Phytolacca americana 1 2 4

pea pratensis 2 3 6
Sa rnbucus nubens - 4 36 16
Solarium dulcamara 4 6 6
Urtica dioica 15 17 18

Herring Gull (Transect 2)÷

Salix interior 100 100 100

(Cont inued) -

Note: + = Tra~e. . .
* Teh 16 in quadrats were samoled.

** Ten 1 in2 quadrats were sampled
+ One 16 rn2 quadrat was sampled. (Sheet 1 of 4)
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Table C12 (Cont inued)

— 

Relative Relative Relative
Plant Species Density Coverage Frequency

Herring Gull (Transect 2)*
Chenopodium album 7 2 6

Geranium robert iarium 6 2 1].

Glecoma hederacea 2 2 6

Heracleum maximum 6 8 11

Imt’atiens capensis 14 8 17

Lactuca canadensis 1 + 6

Polvgonum iapthifoliurn 1 2 6

Salix interior 48 58 17

Solarium dulcamara 5 4 11

TJrtica dioica 11 14- 11

Herring Gull (Transect 3)**

~grooyron repens 92 64- 24
Alyssum alyssoides 3 7 10
Ambrosia sp. + + 3

Arctium minus + 1 3

Barbarea vulgaris + 1 7

Centaurea maculosa 1 5 10
Geranium robert ianurn + + 3

Glecoma hederacea + 4 10

- 
(Continued)

* Three 1 m2 quadrats were sampled.
** Ten 1 in2 quadrats were sampled.

(Sheet 2 of 4)
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Table C12 (Cont inued)

Relative Relative R~Iative
Plane. Species Density Coverage Frequency

Herring Gull (Transect 3 (Continued))

Lychnis alba 2 11 14

Nereta cataria + 1 7
Urtica dioica 1 6 7

Herring Gull- (Transect 4.)*

Agrooyron remens + 1 2

Ambrosia so, 14 5 12

Bromu s tectorum 1 + 2

Caosella bursa—pastoris 4 1 4

Ceritaurea rnaculosa 7 15 6

Cheno~odium album 7 4 10

Elymus canadensis - 1 , 1 - 2

Glecoma hederacea 1 4 10

Lactuca canadensis 1 2 10

tychnis alba + 1 2

rrepeta cataria 13 13 16
pea ~ratensis 25 14 6

Polygpnum lapthifolium 11 10 20

poteritila anserina 2 7 4
Solarium dulcamara + 1 4

(Cont inued)

* Seventeen 1 in
2 quadrats were sampled. (Sheet 3 of 4)
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Table C12 (Concluded)

Relative Relative Relatj ve
________ 

Plant Species ~~nsity Coverage Frequency

Herring Gull (Transect 4 (Continued))
Uf t i2a rlioica 12 20 8

(Sheet 4 of 4)
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T:~b lt’ ~:

flt~l:it, iv~ V:i ~~~~ of ~‘1 :u~L;~ itt 3:in’~ 1 ~~~~~

H I i h  Island

U~YT:~t ive ,~~1~tL lye  ~elative
Pl rint . ~; Ci.~~3 D n:;it.y 

___________ 
Frecj uency

Common 1’’ ~‘~i (‘fr. in ~‘c t.

A~ ro~yr~.rn d~ sy~ tnch yiirn 37 30
.~ra~ionhila  breviligulaLa 36 15
A r t e i  j . ;j;i : t& ) : ; : i t I t l lL uul 19

~~~~~~~~ ~ :t rot .u.ndifo l i : t  1 2 1%

1:; ~;t ,o1onifer :i 1 1
1.’:~u~; ~:i n:~~ ’n~ I YU J i~ 14.

Prurt u un i i  :i I 5 7
I + + 1

•)~.~t ~~ 1 1 /1.

1~ ing—blU I ~ il ~ (‘~r~uu~ect 1) x*
Am~ r~~ 1 :t brevi] i. c~u I a t : i  71 57
Co rnti.’ : t . ~~Ion t t er a  63

11inr~—b i 1. l e I  Gui I (Trdnsec t. :~
An~~cn~ i i Li brev fl i gu ] i i t: i  12 43
Corrtu~ ~~o1on1fera 6 37 17

n o t e :  + frnce.
* Thirt~ —f ~ve •I~ :r. ciu adr~~~ ~k’r ~~tnp 1.eci.

-~~~~ N ine 1 rn~~qu~idrat. u were ~a~p.1ed.
+ Ei~ h L~ 1~ r~r 1ti dr~it~ were t~ p iei1.

C22
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Table C14
Relative Values of Plants in ~amp ie area

East Grape Island

Relative Relative ~ei3t1v
Plant Species Desity Coverage Frequency

Ring—billed Gull (Transect 1)*
Cornus stolonifera 63 57 35
Phy~oc~t r -u s  opulifolius 7 7 13
:; i ~~~~~cu~~ pubens 3 4 13
T~u~ a occidenta1i~; 17 22 25
VL t ~~; ri~aria 10 9 13

Rin g—billed Gull (Transect l)**
No herbaceous vegetation.

Ring—billed i~u Li (Transect 2 )*
i~n~~l:~nchier lacvis 4 5 11

~~rnu~ stolonifera 32 64 33
3alb : interior 14 5 22
So Linum dulcamara 4 5 11
‘Jit~is rioarj a 46 1E~ 22

Ring—billed Gull (Transect 2)÷
A s c l en i a s  syriaca 22 22 25

(Continued )

* Four 16 rn4 quadrals were samp led .
** ?~~ine 1 m2,,quadrat s were sampled.

+ :-;i~ ht 1 fl1~ (luadrats swre !~ampied.

C23 -
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Table C14 ( Concluded)

Relative ~~ I~~t {~~’ ~el ttive
P 1- :tnt t ’e~ ie~; Density  r~t Fre- ~uency

Ring—billed GulL (Traxi:~~c ~~~~~~ ( i~~nt ~:vi ed))
Po t 32. 13 13 13
Potent illa norvegica 3 4 6
rthus r .-tdicans 15 13 13

~or i n p a  is1~indica 3 1 6
:~ub u:~ id~t -:’tt~; var. stri~osus 10 l~
~u~iex crispus 3 1 6
Sn:ilacin a ~;tei l-i t~ 33 27 19

C 24
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Table C15

P.e I  it .  ive V3lur: ;  of P iant~ in Samnie Area

We~
; t- Gr~i 1- ’; l~tu

Rc1~~ ive Relative Relative
Plant ~~~~~ 

-
~~ i~~; Density Coverage Frequency

in ’~—~j L l lr~i Gull (Transect 1)*
Fra> :~r iu~ aner ic - in: t  3 14 5

r ’Ti: v i..rglnian a 3 14 C

_____  
l~ 19 15

U e ~ hir tel lua 3 1 8
S~~~ iious nubens 1 ~ 1.7 23
Thuia  occidental is 1.8 25 23
Vit .~ :; rip~lria 13 11 15

Ring—bi l led Gull (Tr im~ecL i)x *
No hcrb:ic cous ye t a t  ion.

Ring—billed Gull (Transect 2)+
c r a ~~; stolon ifera  3 2 5
~‘r - ix~~nu~; americana 5 2 5
Pru rius virginian:~ 52 42 32

~J 1U:; Lyphin a 4 5 16
Sanbucus ~ubens 10 II ii
Thiij ’t occidentalj s  16 30 16

______ 
r inir ia 6 16

(C~~it inueci )

~ Four 16 n~ quadr at~s were sanrtled.
~ ~ight ,  1 rn~~ quadrats were sam p led.
÷ Seven 16 :r qua dra t o  wer e samm - ’lec I . ( Sheet 1. of 4)
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Table n15 ( Continued)

Relative Rel aLive ~~lat ive
Plan t Gp”ries Density Comeraj~e Z~re !uency

Rin g—billed ~ i1l (Transect 2)*

Artonisia  caudata ~6 71 20

Carex s~ . 6 4. 20

er~r i i i im  robert 1.anun 11 4 20

r1eun virg inianum 22 18 20

~uuex crisnus 6 4 20

Rin ~ —b i t  1t ’J Gull (Transect 3 )~~~*

Cornus stolonifera 7 10 6

l p a :mo ”a s, .  2? 11 17

Prtinua virginiana 35 62 - 2~
Rhu~; tyr .htha 8 5 11

Sanbucu s puhens 6 3 U

Thuja occidentalis ii ~ 17

Vit i s  r inaria 11 5 11

Ring—b die Gull (Transect 3)÷
No herba~ eou ; vegetat ion.

(Continued)

Not e : + Trace. ,,

* Fourteen 1. nf quadrats were sarnnled.
~~~~~ 3i~ 16 m2 

~uadrat s were  sa~rlcd.
+ Twe lve 1 rn quadrat s were sanp ied . (Sheet 2 of 4)
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Table Cl5 ( Cont inued)

Relative R~lat . i ye !tel:ttiv& ’
Plan t Soecies Density Coverage Frequency

Area with No Nests ( Transect ‘4*
~~~~~~~~~~~~~ st .olonifcra 4 3 4
yr :~-~ nu~ american a 6 18 12

~‘r’r~ is virg in iana 71 56 44

3 h irt el lum 1 1 4

______ 
idaeus var. strigosiis 1 + 4

Gi:~~v~ ~‘is pub~ ns 8 11 16

Tu :~~ occidentali~; 6 10 1?

VIt~~ ri~~tria 3 1 4

Arc :i ~-:it.h t~a Ne~;ts (‘I ran scct.  ~~~
~.:n minus 1 1 1

~r~ eai.;ia caudata 17 21 11

G~ Liu~:i apa rine 8 4. 10
Gu~ a u u  rohert ianu:a 18 13 17

~~~::~‘ae (u n id e nt i f i e d )  ii 3 10

~~~t i e a  acutiloba 4. 3 4
1! ’ b u n  maximu m + 1 1

I:~:’~ t ieu~; s~ . 5 5 7
ro i:’-~ adiacea e (unidentif ied) 1 1 2

~~~~~~~ virginiana 21 29 17

(Cort t inued)

* Twelve 16 m2 q4adrat~ were samp led.
‘

~~ Twenty—two 1 m~ quadrats were samp led. (Sheet 3 of 4)
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Table Cl5 ( Concluded)

Relative Relative Relative
plant Snecies Density Coverage Fro~uency

Area with No Nests (Transect 4 (continued))

Rhus radicans 2 2 1

Ribes hi rtellum 1 1 2
Ru bus idaeus var. strigosus 3 5 6
Sambucus pubens 3 5 4
Smilacina stellata 3 1 7

(Sheet 14 of i~.)
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T i ~~1e c16
;‘~~~ 1 a t I ‘:e V:iluc’:. a :‘ ~ I an s in 5am~ 1’ Ar ea

H a t L;land

Re t at .  iv e  lat .ive 3e t a t .  ly e
~
‘ I nt , S~”ec ies ~ ‘n~ it .y ( ‘~ \‘er .~~e

I !e rr i n ,~ Gull (Transect  l.)~
‘~‘~l i  ~~~~~~ ~j 1.~1~’t ’a1 j un 1. 4 9

“an rer~ n~ 1 1

~L~~’:’:: ’an i r:ic~y~.’~ u tu” i  6 9
u.. - .~~ . ; ‘a ‘e t  + 6 7

-
. t ‘ru ” -~

____________ 
1 4

~~~~~~~ ca- ’m ’e :;t r r  1 16 16

_________ 
vi r - in icun  1 1

:; . i1i ’~ + 1 4
I~ ii 7

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~ 7 1?

__________________ ____________________ 
4 0

Perr ins~ gu L l  ( i ’.’an:~e’ t 2 )
~ ~

~‘~~i H c i  mil1et’~ Uun + 1 2

~~:ra~’vron t r t c :~y~’nutu:n 1 ~
2 1. 1. ii,

________________ ____________ + t

:~~ 1 1

(~~.int .  inued)

‘‘r ~~
‘ a.

~~ ~~~~ 1 ~~
‘ u :’drat  ~a’rc ’ ~~~~~~~~

~ i’~~:rt (‘en 
‘. : i  ‘ u . i d r;t t  ~;‘ rt ’ ~~~ led. ( ~i’~eet. ~

C.’’)

— —=- ~~m m. ~——~~ --—--—---:-i--” *
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Table Cl6 (Cont inued)

Relative Re lative Relative
Plant Suecies Density Coverage Frequency

He rrth ~ Gull (Transect 2 (C on t i n u e d) )
Cornus stolonifer a + 2 2
LeDid iurn canpestre + 2 2
Lenidiun vir~ inicu.rn + 1 2

~~ çlLnis alba 1 7 16

Poa or aten sis 43 20 16
Fthus radic ans . 1 6 7
Gosa so. + 5 5
Silene noct if lor n + 2 2
Sis~r~br1un altj ssj rpamn + 1 2

Herring Gull (Transect 3)*
Aj~roayron trachycaulum 21 16 10

Bronus tectorurn 45 13 17

Cansella bursa—pastoris 1 1 3
Cornu s stolonifera 9 42 13
Geranium robertianum 3 1 3
Lychnis alba 1 1 3
Pastinac a sativa 9 14 23
Poa pratensis 5 7 13
Rubus idacus var. strigosus 1 1 3

(Cont inued )

* Eleven 1 m2 quadrats were sampled. (Sheet 2 of 7)
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Table Cl 
~ ( C~ at uuicd)

Relat .iv.’ :~~i~ t ive :~e1.at iv~
___________ ___________ 

i) ’r.o Ltv Coverai~e Fre ~ucncv

Herrin g Gull (~~ran~ ect ~ ( Cont inued))

______ ________ 
4. 2 7

.‘ar~~~ :u.a th a ’su~ l 1 3

~~~~~~~ CaL!  (:r uisect .,)
~.‘~‘~~~l 1~~a ‘ i t i e f o L Lum 3 2

~~~~~ ~ auda t ~ + 1 1
)r i : L : i  Juncea -I 6 7
‘ lr:~a :  s~~~~io:~ it ’ ’ra 3 4.

______ ________ 
+ + 1

_____________ 
ral ’ -’rt . i, na :~ 2 2 3

____ ___________ 
•1~ + 1

~~~iua ~~r est r e  1? 15 7
:.eha i .; alba 2 3 4

~~~~~ a J t r~~ + 1 1

__________ 
r a t i v a  i i  21 15

______ ________ 

2) 6 10
23 6 8

i~ v ir . j.nian a 1 6 1

_____ 
c:ms 1 1 3

________ 
d~~ us var . i a ~. •i 1 2 3

( .‘ ~:~t hi ua~~)

* ~~~~~~~~~~ 1. n~ •~u~ ~r:~t.s were ~amm1e d . (Sheet 3 of 7)

(‘3 1

—a—— .— — - —  ~~~~~~~~~~~~~~~~~~~~ —~~~ -— — -~~ - ~~—~~~—— —~ — ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ p_...—._•. ...~ 
_
~ -. ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ — — •  .— — ~~~ — - ~~~~~~~~ - -



Tabi 1’ (
~ 

: t .  inut i)

3 1  :~t i v ’  P 1  : t  ~vo 3’ia t. iv
~ k (t . ~ nec i : ~ 1)n ~; ~t v  ~~~~~~~~~~ !“~ l~’ f l ~ Y

f l r r r ’ in  ~d i  ( i r ~~n ‘ ‘t )~ (Cu : i t  i ue.I ))

.3±i’~’~ ~~~~~~~ / , 1/4 3
________ ______________ 

3 7
~;i1e~~ :~~:t L t l ~~r :i 2 14.

~~~~~~~~~~~~~~~~~~~~~~ nlt i . ss imum 7 7 3

Her r i r i e  ~i i 1 i ( ‘i’r: ; — t,

c~~. : t [  1 t ’ ol  iu :~ + 1 2

1 2 4

flh r ’~ :i~ v T:n 1’ ~~nt  P 2 2 9

C rna ~~~~ n ‘~~r~ 1 1 2

v’ . rai~ : ‘t / : ~mv ’~ 3 3 7
eu— ~ ‘; ~n i~ nutn 1 1 2

I~’r~~ u~~ (~,1~~~C~~t~T’C 4. 7 9
i !  ~ ~ Vi :i f l l . C U : 1  2 3 2

~e:~~t c : t  l v i; .  
-
~ 7

F a ;t  i r i ~~~. s-. tiva  13 9
ph ieu~i vr~it ,rr.~;e 5;i 2~3 16
POa pratensis 8 3 7

Rhu s r~ ciLc ;ais 6 20 !4

Rosa ;;r. 1 $ 4

(Continued)

* Ten 1 m2 quadrats were ~~ :;r1ed. ( Sheet !4 of 7)
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Table cl6 (Continued)

Relative Relative Relative
Plant Species Density Coverage Frequency

Herrin g Gull ~Transect 5 (Cont inued))
Ru rnex crisous 2 3 4
Smilacina stellata 2 5 4
Taraxacum officinale 1 2 4
Verbascuin thapsus 1 1 2

Herring Gull (Transect 6)*
Achilea milefolium + 1 3
A~ roDyron r~pens 50 29 6
Arctium minus + + 3
Brc’nus tectorum 23 10 13
Cornus stolonifera + 11 3
Galium aparine + 1 3
Lepidium campestre 1 4 16
Nepeta cataria + 1 3
Pastinaca sat iva 1 5 9
Phleumn pratense 1 2 6
Poa pratensis 22 11 13
Prunus virginiana + 17 3
Rosa sp. + 1 3
Rnnex rnexicanu s + + 3

( Continued)

* Ten 1 m2 quadrats were sampled. (Sheet 5 of 7)
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_  
• _

a Cl 6 (~ ont . [nued)

3’ l it. i ye l~,1at, I ye 3e1 at, i ye
Pt  nu t . ~~nec h’a 

— 
t~ ’na i t y  

______________ 
Fr equency

tn~ Gull (irana ct. 6 (Cant.  inued))

~i a L l a ~’~~n .t  a t e  t I a t . :~ s 1 3

Ta raxzkcun o t ’t’ 11’ Ina I e + !4 9

Herr I u i~ Cu l l  (~‘ranaet ’ t. 7) ~
A c h I l l . ea n i l  [lefo l turn + 9
A r a ’y’.’an t .aehycnul urn 9 t . j  4)

i i  i t  e ;uta h ’n ;t  I a + 1
________________  + 5 1.

~r a ;  ‘t t e ’  t a~~~l; lt  ‘/ ..‘ 3
0 t ;  ~‘ : i :ut I a rat aind I t ’al. Ia 1 1
~ 19 ; l  i s  t ’U t ’ ;; l—t : t ; i t a I ’ j a  + .

~

‘Pr’. ~t !~~~in~ im I t ’ i i  ) t 1111t1’!l ’tZUi I + 1
0a’•v.~; ‘ _ ) l O I t i . t ’t ’!’ l 1. 1. 6
~~~~ H~~~~~~ i t t ’  i n ’  1 1 5

r a b e t t  i : t t i n ~ i + •1 9

n; ;  a. ‘ ; ‘a t r t ’ 4. 1 2

~~, n ’ i  .u l t i .s + 2

~~~~~~~ i t : t r j t  + 1 -
~

!‘ ia t ‘. n t r :s  : ; : s t  I va I I 8
Ph i i~r~tt . i’nat ’ ~) ‘/ 17 19

(Cont t i n i e t )

~ Tb I rt y— ; I na I in2 quadra t a we in • n;inl i’1. ( Sheet 6 a f

C 
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Table Cló (Concluded)

Relative Relative Relative
plant . Soaci e n  Density Coverage Frequency

licrrthg Gul l (Transect 7 (Cont inued))
Po.i pratensis 29 20 11

rrunus virginiana 1 24. 5
Rhu 3 radicans .4- 2 4

~~~~ typhina 4- 1 3
_ _ _  + 2 3
Rubus Ldaeus var. stri ’~osus -u. ‘3 5
Rumex crispus + 1 1

Sambucus pubens + 2 2
Sitenc noctiflora + + 1
Taraxa cum off Lc innle 1 4

(Sheet 7 of 7)
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Table Cl?
Relative Values of plants in Sarriale Area

Channel Island

Relative Relative Relative
Plant Species Densi~L Coverage Frequency

Ring—billed Gull (Transect l)*
Nelilotus officinalis 64 25 43
Salix interior 36 72 57

* Ten 1 in
2 quadrats were sampled.
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Table C18

R e la t i ve  Values of Plants in Samnie Area
Shelter Island

Relat ive Relative Ualativ ’
Plant Species Den3 tty Cover age Frequency

Ring—bil le.i Gull (Transect I)~*
;1ananodiuin album 5 13 19

~i l e ’ a ’ a  hederacea 13 15 19
!el i 1at.u ~ ot ’fic ü ial ts 26 19 95

~;a I i x  Int .or ior 56 4 ) 4

I’

* ~‘n 1 in qt t ,nh at ,~; were namp lad.

( : 3 1
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T a ble  Cl9
R e l a t i v e  Values of P la nts in Sample Area

t~ i~ Island

Relative Re ~ at ive Relative
Plant Species Density Coverage Fre;~uency

Ring—bil led Gull (Tranaect 1)*
l1ro~ u a tectorum 1 2 10
C;i ;~~~’lla bur sa—naator is 2 6 6
O ’ne~~or~ ium album 23 20 24
Lactuca canadena is 2 2 5

• !‘~ l iLotus  aTha 66 53 31
Thlasai arvense 6 16 20

* Fifteen 1 quadratr~ were saarle~I.
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Table C20

Re lative Values of Plants in Sam ple Area
Gr assy Islan d

Relative Relative Relative
p 1:tut Srneciea Density Coverage Frequency

RInt ’—bil.led Gull (Transect l)*
Puly i~onum lana t .h i fj l . ium 100 100 100

[l82/rn2] r 
~~ ] 

~ 
1.0 1

:~i~~ —bil1od Gull (Transect 2)*
5 : i lj x  interior 100 100 10J- 

I Uf/rn2 1  

~ ~ r i.o ]

IUnC—bil led Gull (Transect 3)~
Phra~ rnites communis 100 100 100

[2 4./rn2 1 [ •
~~ ~ L 1.0 1

N et a: Density, coverage and fr equency values are indicated in
brackets,

~ Five 1 in quadrats ~iere samp led.
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Table 021

Relative Values of Plan t& in Samp le Area

Toledo Harbor Dike

Relative Relative Relative
Plant  Species Density Coverage Frequency

Ring—bille l Gull (Transect l)*
• Lo1iu~ nerenn e 100 100 100

______ • 

[261/m2] F 40~ J [ 1.0 ]

Comnon Tern (Transect. l)*
Polygonum iaoathifolium 100 100 100

[ 20/ma ] [ 22~ 1 [ 1.0 ]

• • Note: Density , coverage and frequency values are indicated in
brackets.

* Five 1 in
2 quadr ats were samp led.

• C40
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Table C22

Relative Values of Plants in Sample Area

i~est Sister Island

Relative Relative Relative
Plant Species Density Coverage Frequency

Great Blue Heron (Tran sect l)*

Arct . ium sp. 1 3 3

~1~~ us canadensis 45 15 14
Calium boreale 31 2D 17
Ir~’at iens caoenais 6 15 14

~e~ eta cataria 5 6 6
Phytolacca americana 2 5 6
2hus radicans 2 14. 17

• Sr ilacin a stel.lata 1 1 3
S : ~ana dulcan~ara 1 3 3
Stellar ia media 2 1 3
Taraxacu~i officinaic + 2 6

lj rtica dioica 5 15 9

Black—Crowned Night It eron (Tran .3ect 1)*
Elyn~us canadensis 47 2 9
Hystrix oatula 14 25 27

~ez’eta cataria 12 37 18

Ithus radj cans 1 6 9
Stellaria media 25 26 27

~Jr~~ ca c~ioica 1 2 9

Na te:  + = Tra~ e.
* Ten 1 m~ quadrats were sampled.
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Table C23

Relative Values of Plants in Sanole Area

Sandusky ~flarn Point

Relative Relative Relative
Plant Soecies Density Coverage Frequency

Herring Gull _(Transect l)*

~~~~~ rubra 100 100 100

Herring Gull (Transect 1) f*

Acer negundo 2 2 2

Arctium minus 2 2 6

Barb area vu1~aris 24 34 27

Bro.mus j aoonicuni 2 1 2

Carduu 8 nutans 16 20 16

Chenooodium album 3 2 4

Cichoriu m intybus 2 3 4

It)omoea ~ p, 14 6 10

Lactuca canadensis 7 5 12

Nemeta catar i3 5 3 6
Solidago sp. 20 11 6

Taraxacu m officinale + 1 2

Vitis rioaria + 3 5

h’errin g Gull (Transect 2)+

~:orus rubra 100 100 100

(Cont inued )

Note: + = Tra ~e.
* One 16 ra~ quadrat was samp led.
** Sixteen ~ in2 qua drat s were samp led .

+ Two 16 m quadrats were sampled. (Sheet 1 of /+)
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Table ~:i (Continued)

Pehtive Relative Relative
Plant ~‘pc’iCs Density Coveroj~e Frequency

Herring ~ ill (Tran sect 2)*

~r.’t ~um minus + 1 3
Ascle~ ias syr .taca 1 3 3

A ster sp. 9 6 3
2arb :ir ea vulgaris 10 20 19

C~~~.au~ nut ans 5 13 13

Chenor’odium album + 1 3

~ia~or~urn intybus 2 1~ 6

I ’3~~~~l sp. + 1 3

Lactuca canadensis 2 6 13

•~~~t .a cataria 15 2!~ 19

Fa st . L:ia ca sat iva + 1 3

~u L i ~~~ o sp. 55 29 13

flerr iri -, Gull (Transect. 3)**
Cornus stolonifera 33 7 50

~e~’us rubra 67 93 50

(Continued)

* Th Lrteen ~ ~f quadra t.s were samp led.
** Four 16 rn2 quad rat~ were s amp led. (Sheet 2 of 4)
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Table C2 3 (Continued)

~ ‘l~i tive ~~1~~~ive Relative
plant • Snec ics 9en, i t v  Freauenr.y

Herr:~~~ Gul l (Transect 2)~
A’:~~ra i a ;.  3 1

4

Arc t ium minus 1 9 4
flar1~~ :~~a val~~lri: ; 11 2? 15

~ar ! u u~; nut ans 25 5 15

Cichoi’ium intybu s 1 2 4

Lac~ ~u~ a n a le n a is l , 16 15

~-:caeta cataria 3 3 4

Peat inaca sat va 13 20 19

Sol Ld:1~ o a. Il 5

V i t ~~ r i ’~ t~’i:1 20 16 19

h errinG Cull (Tr ~~iac ’t ,‘~)**

~ iru a rubra 50 70 50

Paau lus  (1(’ltO j r5’:; 50 50

Herr  •~ (2111 (‘i r- ~nat’ct. !4)+

Arcttum minus 3 ;~o 16

~a rba r c’k ~~il~ aria 1 1 2

ro:~ ia tectorum 40 9 6

Chenoaocl ium album .~ 3 6

/ ‘  ~. 4 . : • • • ~~

-
~~ Ten 1 in2 tiu adrat . s wer e s~ aa Lec~.

** One 16 ~n
2 

c~ua l r a t  was sa~ a 1ed .
+ Twenty 1 ni~ ju l l ” at . a  w~re r a lel.  (Sheet 3 of 4.)
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Table (Concluded)

Relative Relative Re lative
Plant  ~9ec LCS flpity Coverage Frequency

Herrin g Gull (Transect 4. (Continued))
Cichorium ~~~~~~~ 2 3 6
C -tr~~ium arvense 2 6 6
) tu cua  carota 6 8 10

Lartuca  c anadensis 3 :3 4
Lenidium virginicum 7 1 2
Linaria wulCar ia  5 2 4
~elilotus alba 2 6 4.

?~e1i1ot•us officina lis 1 1 2

~I~ r ’ t.~ cataria 3 2 4.
!aat m aca sat iva 16 28 15

~rj ~~~~~; rioaria 4 5 10

(Sheet 4 of 4)

C45



• C32

~~ ~‘l~:its in ~~
J I L t  ~~~~ ~l1oo J:~I m (

~~~~ iv”  1~H a L ( v ~ ~~~~ iva
F’ t~~3 e  c i~ s L ’,’ ‘ , - ‘ : a ’  Fi ’~’ 1 ’~i( ’ ,’

111 •‘2— C ra~~neIt : i ’~ H ’ r ) f l  ( ‘ i ~~
’’ ~ ‘t ] j *

Corn taj : t~ ll in fc ra  95 67
~~~~~~~~ r ’1a~’nJ .‘

~ 4 33

Ut ’r r inG Gull (Ta ;ccL..~J*4~
:i r : ~ ~rnl~~ rj a 2 11 19

~‘ na: ’~ iiu’i :t lba l 3 19

~~ ‘a r : ~t n ~;i~ 97 52
U r t ~~~a l i U ~~C 1  15 ‘

~ 10

1Un —J~Fi l r l  Gull (Tra nsect.  1)+

________ 
so . 2 6 7

~ 1a ia: a—~as tor is  + 1 4
Ch~~ia:’j~ i ’s ’ alb u’a 3 11 37

a~~ ~ n a  94 74 45
Ur t c i  dioica 1 5 5

(Con tinued)

* T~ a 16 m~ ~ u:l as ~ a were  a

** T~-:el~’e 1. n~ a i l ir at  a wer e sampled .
+ Fit ’t c’c’n 1 w~- ~iuadr at s i .‘re a aralr.l .

C4 6
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Table C24 (Con cluded )

Relative Relative Relative
plant S~ ecies Density Coverage Frequency

Ring—billed Gull (Transect 2)*
Ambrosia sp. 16 14 20
Barbarea vulgaris 18 31 24
Cheriopodium album + 1 2

Poa pratensis 59 37 20

Vie Ia americana 2 8 22

Ring—billed Gull (Transect 3 )**
Ambrosia sp. 1 8 6

Cheno~ odium album 6 4 16
Polygpnum lapathi folium 7 3 6
Sanbucus canadensis 21 65 32
Sambucus pubens 38 If 6

Solanum duicamara 4 4 10

Urt ica dioica 21 13 23

* Ten 1 m2
2
quadrat s were sampled.

** Ten 16 in quadrats were sampled. •

C4 7
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APPENDIX D: SURVEY OF COLONIAL BIRD NESTING AREAS

STRAITS OF MACKINAC , POTAGANNISSING BAY

AND ST. MARYS RIVER AREAS , MICHIGAN

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -



1. T h i r t y — e  [gu t n est lug s i t e s , invo lv ing  56 co lonIe s  of f i v e

spec it’s , we re survey ed i n  J u l y 1911 (Tab Ic Dl ). Tw enty- -e igh t  H e r r I n g
Cit E I c o l o n i e s  (1— 644 nests)  , e igh t  Ring —bill ed C u l l  c o l o n i e s  ( 1—2 398
flt’S t a)  , t’ I ght Common Tt ’ L u  ee l on I es (8—1 16 nes ts)  , e (g u t  Great Blue Heron

co lon it ’s ( 3—6 7 n es t s )  , and two Black—crowned N i g h t  Heron co lonies  ( 10— 1 3
nests )  were stud ied .

2. Four 1976 nes t ing  sites and seven i o  Ion It’S were abandoned In

19 7 / ;  however • t her e  were’ t h r ee  new nest  Eng a I t es and nine new colonies

in  use i n  1 911 . W i t h  one eXc ept  ion , t h e  a b a n d o n e d  eel  on los were sma ll
pt’r i p l ier e  1 ee l  on h’s eons 1s t l ug  of o n l y  a few n e s t s .  There was one me je r

i c  l o c . i t  ion i tivo l v i  ng the  largest R in g — b  i 1 lcd C u l l  co lony  i n t h e
Pot a a n n Iss ing 11ev ar ea In  1976 . TI t is colon) ’  a p p a r en t l y relocated on

two  nt ’wl v c r e a te d  1 and masses r e s u l t i n g  from t lie l ower water levels.

Some of th e Common Ye m a  f rom two dredged m at  er I a ]  I s l and  colon i es a I so

re t  oce t i’d on a n o t h e r  n ew ly  exposed dred ged mat  er i e  1 Island

3.  F Ev e eel  on h’s Wi ’ r e expos ed  t o t lu’ t ’ f feet s ci huiueii I ut  rus i  on n

ye rv I ng degrees of f r e q u e n c y .  ‘I’hv low wet. or lev e l s  . wh i I e c re at in g  new
n est In g si t es , a I so cr eel  etl l and  hr Id  ges to some near ’~sho re I u 1 end co 1

en i~~s . One n e s t  l u g site was for sale as part - of a lend development  pro —
ice t . One colony f a i l e d  because of prt ’da I ion by a siiia 11 r o d e n t  or in-

S e ct  vtirc . F i v e  he ronr los lost nests and nest I rees to  s I rong sp r i ng

winds. A t o t a l  of 2: nests ( 1 — 10/ c o l o n y )  wer e blown down in f i v e  of

ei gh t  Gr e a t  B lue  h eron colonies. Two dead ad u It s were found  In  f a l l  en

nes t s

4. T w e n t y— n i n e  (76 pe rcen t )  e t
. 

the ’ nest  lug  sit es were on n et  nra I
i s la nds , seven (19  p e r c e n t)  were ’ on man—m a d e at  rue  t uros  ( i  0 • dred ged
rn..i t.e r ia l  i s l an d s , r u i n s ) ,  and two (5 p e t - c e n t )  wei 0 on large off—shor e’

bet , ! (It ’ rs. The nest  s i t  e subst ret  ~‘ of H e r r i n g  Cu l Is throughou t the sur—

vt ’v area w as rock (75  pe r c e n t ) .  d I rt (2. 1 p e r c e n t) ,  and up la nd grass

(4 p e r c e n t ) .  The nest  s i t e  su b st r a t e  of R i n g — h i l l e d  GuI is was rock
(51 uu ’ rceti t ) , c I .iv dred ged met cr 1 al  (48 p e r c e nt )  , and up land  grass (1

pe rt ’ en ) . Th~’ Ut ’s I s it subs; t ra te  of Common Torus was sand dred ged

m a t e r I a l  (50 p e r c e n t )  , reek (30 p e r c e n t )  , up land  grass (14 pe r cent )  , and
c I .iv dred ged mat  e r i e  I ( I  per ( ’en t ) . The nest  t tees of I he Cre.i I Blue

Dl
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‘l’AIll.l: I

1971 NE ST I NC S E’l’ES AN t ) TOTAl , NEST COUNTS

Ne~ t iuj~ Site

tIC Rik :  CT GLI B 1WM (

sTRAI’rs OF MACKINAC
Poin t Lalia rri’ islan d 127
Gr een Island 644 7 l t 5  10

LES CLIE N EA UX
St. M a rtin island ~~~ 54
S t .  Ma r t  In Shoals 439
Goose I s  lend 5f~ 1 1 1
Bush Bay R eeks I 8
Crow I s land  i9 t~ I I
Ilear I s l a n d  I I I
L i l t to Saddlebag I s l a n d
Sadd I cling Is I a tid 30(1 1 ‘~
South i sland  10-i
N o r t h  Is land
Car i t  on Itey Rock 0— 13
Pt .  Dt”L’our  I s I and Reeks °

DRLl~tMONl) I SI .A N I)
Gr~i v ’  I I s  [and 0--
Scammon P o in t  40
Cootz  Sho als  1 1+

I)E’l’OUR PASSAG E
Cable i sland
Wa tson Reef Ruins  20

POTACANN ISS INC BAT
L i tt l e cass ls land S 2061+ -
Aitiltews Is lantl °
Macomb I s land i)ock° 0—
Baco n I sland
Bow Is l m n d° 0—
Arrow is lan d  1 . 1
Propell er I s l and
lharber  Is land Ret ~f *  ‘ I 19.’ I

ST. ~IARY S RIVER I
East. l’i pt’ Is land ‘I’w in 100
West Pt pt ’ Is land T w i n  145

—-----— -—-_ .~~~~~~~~~~~~~i~~~~~~ z~~~~~—~~~~: -.--‘. - ~~~~~~~
- -.--~~



Table 1 (concluded)

N e s t i n g  Si te  Species

HG RBC CT CB}I BCNH

Squaw Island 91
Bass Reef Island 43
Round Island
Two Tree Island 46
Steamboat Island 16
Southwest N eeb ish Island 2398
Moon Island 7 1673
Sou theast Neebish Island 0— 55 45
Rock Isla nd 48 27
Gem Island 29 33
Wes t Sugar Island I 116
West Sugar Island 11* 1+ 44+
Nor thwest Sugar Island 1+ 21

TOTAL ACTIVE NESTS 3469 8 1 6  32.1 23’

TOTAL ACTIVE COLONIES 30 8 8 8 2

KEY : HC= Herring Gull * new nes t ing site
RBG= Ring—billed Gull o former site—abandoned
CT= Common Te rn in 1977
GBH= Grea t Blue Heron + = new species present
BCNH= Black—crowned Night He ron — species not pre sen t

in 1977

D3
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Herons were 85 percen t  det’idu ous and iS pe rcen t  c o n i fe r o u s .  The B l a c k —

crowned Ni ght  Heron nes t s  were 96 perc ent  in  on i forous  and 4 percent

in deciduous trees.

5. The fou r predominant  (b y percent  f r e q u e n c y )  p lan t  spec los ;  en-
c roaching onto newl y exposed rock beaches wore ’ 23. 1 p ercen t  srn artweed
(Polj gonurn l a p a t h i f o l i u r n ) , 19. 2 pe rcent  n e t t le s  ( U r t i c a  d i ol c a) ,  15.4
percent yellow rocket (Barharea vi~j g~ rls )  and 11 .5 percent spotted
touch—me—not (Impa tIens ca~~~~~ s). Some of the other species present

incl uded lamb ’s—quarters (Chen op odium a lbum) , re ed grass (Pbragm i tes

cornmunis), red clover ( T r i f o l i u r n  pi~it e n s e) ,  n i g h t s h a d e  (Solanurn dul c amar a )
and Kentuck y bluegrass (Po n p r at o r i siu ) .

6. For the ent i re sur vey a r ea the total number o f nes t ing Her r ing
Cu lls dec reased f r om 1976 by 2 pe rcent (110 birds), R i n g — b i l l e d  Gu l l s

in c rea sed by 53 percent (5 , 992 b i rds) , Common Terns decreased by 30

percen t (216 birds), Great Blue Herons increased by 4 per cent (16 birds),

and Black—crowned Nig ht  Herons increased b y 44 p erc en t  (1 4 b i r d s ) .

7. Tn 20 (95 percen t )  of 21 s it e s  w i t h  b i r d s  nest Lug of both new

and preexisting areas the perc ent hatched was 13— 91 perc ent lower (mean

55; standard devia~~[on = 20) for ne sts In the  new areas .  Onl y once was

the perc en t ha tch ed h igh e r in the new area , and t h e n  it wa;; onl y a 2 per-

cent d i f f e r e n c e  and involved on l y a coup le of floa ts.

8. The mean nes ting densities for Herring Gulls , Ri ng—hilled

Gulls  and Commo n Te r ns were 0.06 nests/rn
2
, 0.80 nests/rn

2 and 0.2:1 nests!

resp ect ively (Table 4). These densities do not represent the highest

densities known to occur in selected areas of seat ’ of the colonies , but

were dertved from random samp les and therefore include some of the more

open areas with lower nest densities. The above mean va lues  a re  Just

that — averages for entire colonIes of that species. Table 4 shows-e tha t

the size of Herring Gull. colonies ranged from 0.01  — 20.30 ha (m oan =
1.43 ha) , Ring—billed Cul l  colonies ranged from 0 .01  — 0 . 5 5  ha (mean

0 .23  ha) , and Common Tern colonies ranged from 0.003 — 0 . 3 1  ha (mean

0.09 ha).

9. The beaches and po in t s of every low— l y ing  is la nd nest ing s i t e

increased In size due to the lower water levels. Available nest lug .ire ,e

1)4
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was also crea ted throug h the drying UI) of ponds and inle ts. Coloniza-

tion of these newly exposed areas was wha t one might anthropomor p hically

term as “cau tious.” Almost without exception , the breeding cycle of

birds utilizing these new areas was retarded , and the nesting densi ty was

lower relative to those nesting in the preexisting areas of the colony .

A typical case in point Is the St. Martin Shoals Herring Gull colony.

l h e n available nesting area tri p led , one— third of all nests were on the

newl y exposed beaches . On 13 June nests in the new area had a lower

percent hatched (61 percent vs 91 percen t ) ,  you nge r mean ~~~ o f chicks

(100 percen t class l—2a vs 100 percen t class 2h--3h ; 38.6 mm vs

= 57.6mm ; )~~= 112.4gm vs X = 564 .8gm), and a lower nes t densi ty

(0.03 nes ts/rn
2 
vs 0.16 nests/rn

2
).

10. The degree of utilization of newly exposed land at 32 nesting

Si tes ranged from 0—100 percent , wi th a mean of 25 percen t (s.d.=l9).

The mean degree of utilization of new areas by Ring—hilled Gulls was 47

percent , thr ee t imes the useage by He r ring Gulls or Conunon Terns (Table

4). This suggests a greater adaptability by the Ring—billed Gulls to

exploi t and colonize newly available nesting habitats before other

spL’c ics. The large number of Ring—billed Culls nesting on new areas

accounted for much of this year ’s large popula tion increase for this

spe cies in the survey area.

INDIVI DUAL COLONY REPORTS

11. For each of the nesting sites located the following major

tasks were performed : (a) populatio n estimates of each species present

wer e  made , (b) density samples were taken , (c) comparative samples were

taken of nest contents in preexisting and new areas , (d) ten randomly

selec t ed young wer~ aged in each col ony , (e) measurements were taken of

the newly exposed beach es wer e rec orded , and (g) Cornell Universi ty

Colonial Bird Register Forms were completed .

12. De tailed vegetation anal yses were conduc ted and three—way

(density, coverage , and frequency) impor tance values were calculated at

each of the six man—made dredged material islands in the St. Mary ’s

- 1)5
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River (Moor. Island , Southwest Neebish Island , Southeast Neeblsh Island ,

Nor thwest Sugar Island , West Sugar Island I, and West Sugar Island II.

Three of the dredged material islands consisted of clay , two sand and
one silt . There were three Ring—billed Cull and four Common Tern colo-

nies involved.

13. Methodology consisted of line transects being established in

each colony . Transects were established with three criteria in mind :

(a) include the highest and lowest points within the colony , (b) cross

the entire width of the colony , thereby including the densest area of

nesting (i.e. the center) and the less dense peri phery , and (c) include

all visibly significant plant species. For herbaceous species, 0.5m
2

or l .0m2 
plots were sampled at one meter intervals along the transect

line. For woody species , 16m
2 

plots were sampled at 4m intervals. The

density and percent cover of plant species within each plot were re-

corded , in addition to maximum heights of the predominant species were

recorded .

14. Density was calculated from a total count of each individual

of each species within each plot. Each clump of grass was considered

as an individual plant . Relative density for each species was calcu—

lated using the formula :

density of species X in all sample plots X 100
total density of all species in all sample plots

15. Cover values were expressed as a percentage. They were

assigned to each species by a visual estimation of the area covered by

each. Relative coverage was calculated using the formula:

coverage of species X in all sample plots X 100
total coverage of all species in all sample plots

Two strata of vegetative cover were recognized : an upper canopy of

shrubs and a lower understory of herbaceous species. The two levels

were not mutually exclusive , and occasionally beth -covered tl~ same

ground area . For this reason , separate importance values were calcu—

lated for herbaceous and wood y species . However , many colonies also had

heavily—puddled areaa devoid of any vegetative cover. Therefore the

percent cover of the total area sampled (herbaceous and/or woody) and

bare areas were calculated separately and are given in the individual

- 1)6
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F

colony reports.

16. Frequency is the number of times a given species occurred in

the samp le plots and is calculated as follows :

Frequency * = number of plots in which species X occurred X 100
total number of plots sampled

Relative frequency was calculated using the formula:

freguency* of species X in all samp1e~p~pts X 100
sum of all frequencies of all species in all sample plots

17. The maximum value for each index is 100. Therefore the max-

imum value for a three—way importance index is 300 (100 + 100 + 100).

Listings of the plant species and t heir importance values are g iven in
th e individual colony reports under the text  section entitled Vegetation

Analysis . Table 1)2 lists the scient i f ic  names of all the plant species

for which importance values were calculated.

18. The 1977 individual colony reports are principally an upda te

and a comparison of the 1976 f indings. Island descriptions and listings

of vegetation were given in the 1976 report. These will not be repeated

here , except where descriptions of newly exposed land areas and new

plant species necessitate. Throughout the report frequent comparisons

are made between preexisting areas and new areas. Preexisting areas

are the parts of a site that existed in 1976 and on which birds nested

both in 1976 and in 1977. New areas are defined as land tha t was newly

exposed in 1977 by the lower water levels and tha t became available for

nesting for the first time in 1977. Three new sketches of significant

new colony sites have been included (Harbor Island Reef , Little Cass

Island , and West Sugar Island Ii). Former (1976) sites abandoned this

year are also briefly discussed . Normal periods of colony use and

colony history were given in the 1976 report and will not be repeated .

It was felt that only those colonies whose breeding cycles were not

synchronized with those of the majority of colonies warranted explana— .

tions.
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TABLE D2

SCIENT IFIC NAMES (ACCORDING TO THE EIGHTH EDITION
OF CRAY ’S MANUAL OF BOTANY) OF PLANT SPECIES

FOR WHICH IMPORTANCE VALUES WER E CALCULATED

Scientific Name Common Name

Equisetaceae

Equisetum ~~. Horsetail rush

Grami neae

Clyceria grandis American manna grass
Poa pratensis Kentucky bluegrass
Phragmites communis Giant reed grass
Agrophyron repens Quackgrass
Phleum pratense Timothy

Cyperaceae

Carex ~~~~~ . Sedge
Juncaceae

Juncus ~~~~~~. Rush

Salicaceae

Salix amygdaloides Peachleaf willow
Salix interior Sandbar willow
Populus tremuloides Quaking aspen
Populus balsamifera Balsarn poplar

Polygonaceae

Rumex acetosella Sheep sorrel
Polygonuzu lapathif olium Smar tweed

Chenopod iaceae

Chenopodiuzn album Lamb ’s—quarters

Cruciferae

Capsella bursa—pastoris Shepherd ’s—purse
Sisymbrium altissimum Tumble-mustard
Barbarea vulgaris Yellow rocket
Brassica nigra Black mustard
Thiaspi arvense Penny mustard

Rosaceae : - 
- -

Potentilla arguta Tall cinquefoil

Leguminosae

Trifolium agrarium Yellow clover
Trifolium pratense Red clover
Melilotus alba White sweet clover

D8
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Table D2 (concluded)

Acer saccharum Suga r map le

Ba lsami naceae

j~~~ ticns capensis Spot ted  touch—me—not

Onagrac eae

Ej~ilob ion a~~~ i s t i f o t~ u,i Firt -weed

Co rL ’Lacea e

Cornus stolo n i l e r a  Re d—o sie r  dogwood

~\~ c lepiadacea~
~as syr iaca Common milkweed

Lib iatae

Urtica (Ijoica Nettle

S~’ l i c &

Solanu zu du lca ma r a Nightshade

Scr L hu l ar i a e ’_I~’
Verba scurn  t ha~psus Commo n m ul l e i n

(~ip r i  fol i accac

~~~~~~ ~~~~ ens Red—berried elder

Corapos ~ tae

Eu~~ tor ium ~~ r fo 1ia tu rn  lloneset
Sol~~~~~o racemosa Goldenrod
F~ 4j~~ron £~~jadc lph icus Fleaba ne
Achillea millefolium Common yarrow
Chrysanthemum leucanthecium Field daisy
>t a t r i c a r ia  matr ica rlo ides  Pineapp le—weed
Ci r s tu m arvense Canada L i t i s t  I t ’
Taraxacum o f f  ic m ale D~inde lion
Son chus arven sis  F i e l d  s ow t h i s t l e
Hiera c ium ~~~~~i~~~~~~~ m Orange hawkweed
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NESTING DATA TABLES

19. Much of the 1977 data for each i n.i .vidual colony report has

been placed in tabular form for  easier r e f e r r a l  and comparisons. When

more than one visit is indicated , all data refers  to the earlier date

unless otherwise explained . The table headings are explained in the

fol lowing paragraphs.

20. Ac tive Nests/Censusing Me thods: Censusing techniques used for

determining the total number of nests included (a) total nest counts,

(b) 2—rn wide belt transects, (c) point—quarter method (after Cottom &

Curtis 1956), and rarely (d) total count of f l y ing adults! 1.5.

21. Change From 1976: This subheading to the percentage of in-

crease or decrease in the number of active nests between 1976 and 1977.

Possible exp lana t ions , pr obable reloca t ions , rela t ionships to nearby
colonies , and other fac tors  are g iven in the text of each island summary

where appropriate.

22. Percent Hatched: The percent hatched was determined from (a)

total number of young (alive & d ead) divided by the total number of eggs

and young, (b) total number of nests w i t h  y oung divided by the total

number of active nests, and rarely, (c) visual estimates. Both methods
2 2(a)and(b )were conducted either u s ing  samp les (lOm , lOOm or belt

t ransects) or from total counts taken throughout the entire colony .

23. Nes ting Stage: Stage of nesting cycles are the same as those

used on the Cornell University Colonial Bird Regis ter Forms.

24. ~~~ of Young : Inc ubation stages were estimated using the flo-

tation method as described by Hays and LeCroy (197 1). The ages given

for the young are mean values derived f rom sampling 10 (occasionally

20) randomly selected young in each colony. X~~ mean tarsometatarsa l

leng th (mm) and X mean bod y weight (gm). Chicks were weighed to the

neares t 1.0 gram on a Welch trip le—beam balan ce.

25. Plumage classes used in this study are those described by

K~dlec and Drury (1969) for Herring Gulls. Although the ages associated

with each of their classes are obviously app licable only for Herring

Gulls , it was fel t tha t the general plumage changes represen ted by eac h

- Dl0 

-~~~~~~ -~~—.



class were still usable for comparing relative stages of development

among the young of other species. Thus the six classes used are defined

as follows :

CLASS

class 1 immobile ; stays in nes t
class 2a mobile; no pinfeathers
class 2b pinfeathers on wings not erupted
class 3a primary feathers erupted ; tail feathers not erupted
class 3b tail feathers erupted ; down on occi put
class 4 head down lost ; fully feathered; fled ged

An a ttempt to correlate tarsal length with age class was made. Table

03 gives the mean tarsal leng th f or each age class by ~;pecies.

26. Productivity:. Visual estimates of productivity are somewhat

awkward for comparative purposes and subject: to considerable individual

interpre tation. In an attempt to quantif y this important variable

productivity has been arbitrarily defined as a percentage, calculated

from the number of living young seen divided by the total number of

young (dead and alive) counted .

27. Nest Density:. Nest density was determined using (a) 10m2 sam-
ples , (b) lOOm2 samples, (c) area within belt transects when that cen—

susing metho d was employed , or (d) total number of nests divided by the

total area of the colony (used primarily for Herring Gull colonies where

the nests were dispersed over an entire small island).

28. Colony Size. Measurements were taken of all major dimensions

of each site visited , and an updated sketch of each island, nesting

area, and/or colony site was constructed . From these drawings the area

of each 1977 colony was de termined . On small islands where Herring

Gull nests were dispersed over the entire island the colony size was

equated with the island size.

29. Increase In Available Nes ting Area :. This is the increase in
the amount of new land exposed within a nesting site in 1977 over 1976 ,

expressed as a percen tage. Table D4 gives the mea n and range of in-

crease in the amount of available nesting area for the various colonies.

30. All the newly exposed beach areas around the natural island

nesting sites were rock (gravel, cobble and/or boulder). Clay and sand

substates were found onl~ on the dredged material islands .
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TABLE 03

M EAN TARSOMETATARSAL l EN GTH

ARRANGED BY AGE CLASS AND SPECIES

Species Tarsal Length (mm)
Mean (N) S.D.  Range •

Herring Gull
class 1 33.3 (8) 3.9 25—37
class 2a 37.6 (11) 7.8 23—50
class 2b 47.5 (8) 4.4 43—56
class 3a 52.0 (23) 1.9 41—62
class 3b 61.1 (115) 2.2 52.70

Ring—billed Gull
class 1 22.4 (7) 1.5 20—24
class 2a 26.3 (3) 5.1 22—32
class 2b 40.2 (6) 2.8 35—43
class 3a 44.8 (10) 3.1 40—49
class 3b 51.1 (42) 4.2 41—57

Common Tern
class 1 9.0 (7) 1.2 7—10
class 2a 16.2 (13) 2.1 12—20
class 2b 18.6 (20) 0.9 16—20
class 3a 19.7 (10) 0.7 19—21
class 3b 20.2 (19) 0.8 19—22
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TABLE D4

MEAN NEST DENSITY , COLONY SIZE

INCREASE IN AVILABLE NESTING AREA, AND DEGREE OF UTILIZA TION

OF NEW AREA ARRANGED BY SPECIES

Species
Herring Gull Ring—billed Gull Common Tern

2
Nest Density (m )

mean (N) 0.06 (24)  0.80 (8) 0.23 (7)
S.D. 0.08 0.34 0.18
range 0.01—0.38 0.13—1.03 0.08—0.50

Colony Size (ha )
mean (N) 1.43 (24) 0.23 (8) 0.09 (7)
S.D. 4.01 0.22 0.11
range 0.01—20.30 0.01—0.55 0.003—0.31

Inc . In Available
Nesting Area (%)

mean (N) 114 (22) 160 (6) 276 (4)
S.D. 133 101 183
range 24—643 67—295 143—536

Degree Of U tiliza t ion
Of New Area (~/.)

mean (N) 13 (22) 47 (6) 15 (4)
S.D. 12 42 23
range 0—41 11—100 0—48
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31. Degree of Utilization of New Area 3 The degree of utilization

is expressed as a percentage and was calculated from the t o t a l  number of

nests located in the newly exposed areas div ided  by the total number of
F nests in the colony .

POiNT LABARRE ISLAN D

32. Latitude 45°50’ Longitude 84°46’ 4 km SW St. Ignace ,
Mackinac County, Michi gan, visited 2 iti ly 1977.

Species: HERRING CULL
Active nests: 127
Census Method : total count
Change from 1976: 9% increase
Percent Hatched : 95%
Nesting Stage : feathered young
Age of Young : !00% 3b-4

X~= 64.8 mm

Prod uct  iv .Ity 9.1% 2
Nest Density: 0.12 nests/rn
Colony Size: 0.52 ha
Increase in Availabl e
Nesting Area : 643%
Degree of Utilization
Of New Area 36%

Herring Gu11s~ The low water levels have resulted in the union of the

two formerly separated islands. The 175 m long shallow (O.Sm) water

area between the two islands in ~976 is presently a 5 m wide rocky

isthmus. Cobble beaches extending from 9—45 imm further this year have

increased the avilabie nesting area from 0.07 ha (1976) to 0.52 ha

(1977), art increase of 0.45 ha or 643 percent.

127 nests represent an increase of ii. nests (9 percent)

over the 116 nests present in 1976. 46 nests (36 percent) were on newly

exposed ~ mrca s .  .Ther ~ were’ no n es t s  wi the narrow Is thmus , which  is

probably as of ye t  si 111 awash dur  t u g  s torms . The percent ha tched  was

100 percent  in the p r e e x i s t i n g  are, : compared with 87 percent in the new

area.

The nest S itt’ subst r a t e  was cobbi e. One—tb Ird of the ilest S
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were under a canopy of woody veget a tion (Salix interior,  Fr axinus ~~~~~~~~~

Ribes sp~ , Prunus  virg inia n a , Corn us stolen h era , Sambucus puben s) .

The e f f ec t  of the birds on the vegetation appeared negl ig ible , although
it is possible their excrement assisted th e growth of the few plant

spec ies present on an otherwise quite sterile rock habitat.

(;REEN ISLAND

33. Latitude 45°50’ Longitude 84°45’ 3.5 SW St.

Ignace, Mackinac County, Michigan,vislrcd U June

1977 and 2 July 1977.

Species RING—BILLED CULL ILERR1NC GULL
Ac tive Nests: 2,168 644
Census Me thod : total count total count
Change From 1976: 44% increase 9% increase
Percent Hatched : 79% 95%
Nes ting Stage : downy young 

1 
downy young

Age of Young: SQ% 2b—3b (100% 3 b— 4) (100% class
X~ ’ 49.8mm (54.8mm)l (X

~~ 
63.9mm)

X 244 .0gm
U

Productivity : 87% 
2 2

Nes t Density: 1.01 nests/m 0.019 nest/rn
Colony Size: 0.33 ha 3.37 ha
Increase In Available

Nesting Area: 83% 62%
Degree of Utilization

1 Of New Area : 16% 13%
mean values oil 2nd visi t 07/02/77.

Ri~~—bil1ed Gulls: The two halves of the 19Th colony, formerly separated

by a wet marshy area oi sedges and rushes~ were united this year. Al-

though nesting did not occur throughout this newly dried land bridge new

nests did encroach into it from both sub—coloni es. The area of the

colony increased from 0.18 ha’ (1976) to 0,33 hti (1977), an Increase of
0.15 ha or 83%.

The 2 ,168 nests represent an increase of 662 nests (44%) over
the 1,506 nests present In 1976. 346 nests (16%) were on newly exposed

areas. The nest site substrate was sand . The effect of paddling by

such large numbers of birds and the  chemical s t r eng th  o such quanti ties

015
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of excrement on the vegetation was most evident. The number of plant

species present within the colony per se was restricted to primarily

five (sandbar willow, curly dock, smartweed , nettles and pineapple—

weed) and many of these appeared “burned” . The vegetation was clumped .

The soil in the colony was guano—encrusted , well—packed , yet slightly

spongy .

Herring Gulls: Gravel beaches extending 5 rn off the north shore and lOni

off the south shore were exposed this year and two points were lengthened

by over 40 m. The available nesting area Increased from 2.08 ha (1976)

to 3.37 ha (1977), an increase of 1.29 ha or 62%.

A total of 644 nests represents an increase of 55 nests (9%)

over the 589 nests present in 1976. 82 nests (13%) were on newly exposed

beaches. The nests were dispersed over the entire island. The nest

site substrate was 80% cobble (50% in open! 50% under willow and red—

osier dogwood) and 20% upland grass. Paddling severely flattened the

grass within lm
2 

of the nests and puddled runways were evident.

Species: mACK—CROWNED NIGHT HERON
Active Nests: 10
Census Method : total count
Change From 1976: 76% increase
Percent Hatched : 100%
Nesting Stage: downy/feathered young
Age Of Young: 88% class 3a
Productivity : 97% 2
Nest Density: 0.1 9stS/m
Colony Size: 100 m

Black—crowned Night Herons: Ten nests were located in a lOOm2 area of

small (Sm) trees at the W end of the island. Nine (90%) of the nests

were in white cedar and one (10%) were in a quaking aspen. Nests were

1.5 — 3.0 m above the ground with one nest per tree. All trees were

climbed and nest contents ‘observed. There were 2.9 young per nest.

Nineteen young were banded. The area below nests was extremely white-

washed and devoid of undercover plants.

Human Activities: The waters surrounding Green Island are heavily

fished by sport fishermen; however, their visits ashore and consequent

disturbances, appear to be less frequent than one would expect.
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Apparently the colony ’s smell and the birds ’ aggressiveness at present

are still effective deterrents to many potential intruders.

ST. MAR’I’IN ISLAND

34. LatItude 45°58’ Longitude 84°35’ 12 km Southwest

of Hessel, Mackinac County, Michigan , visited 13 June 1977.

Spe c ies : CO~ ’1ON TERN
Active Nests: 54
Census Method : total count
Change From 1976: 800% increase
Percent Hatched : 2%
Nesting Stage: late incubation
Age of Young: class 1
Productivity: no dead 2
Nest Density: 0.452nests/rn
Colony Size: l2Om
Increase In Available

Nesting Area: 151%
Degree of Utilization

Of New Area: 0%

Common Terns: The gravel beach along both sides of the point was iOn:

wider this year , thereby increasing the available nesting area from

0.037 ha (1976) to 0.093 ha (1977), an increase of 0.056 ha or 151%.

There were no nests on the newly exposed gravel beach. The small pond
on the point was completely dried up.

Fifty—four nests represent an increase of 48 nests (800%) over

the six nests present in 1976. Seventy percent of the eggs were within

4—5 days of 1 -itching — using the flotation method and ages of Hays and

LeCroy (1’ 71). Five eggs were PipPedand there were three newly ha t c h ed

chicks.

The nest site substrate was 50 percent gravel and 50 percent

up laud grass. There was no significant effect of the birds on the

vegetation .

Herring Gulls: There were two nests in the open on the preexisting

grave l beach, but not within the boundaries of the tern colony . The

nests contained two and three eggs, in late incubation.
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Ring—billed Gulls: There was one nest in the open on the preexisting

gravel beach, but not within the boundaries of the tern colony . The

nest contained one egg in early incubation.

Human Activities: A sunnier cabin is located within 250 m of the colony

and there is a small wooden boat dock on the point itself. In talking

with the owner it was learned tha t his two young boys not infrequentl y

enter the colony to count the eggs and chicks, but apparently do not

remove or destroy any of either.

ST. MARTIN SHOALS

35. Lati tude 45°57’ Longitude 84°34’ 12.5 km Southwest of

Hessel , Mack inac County Michigan , visited 13 June and 26 July 1977.

Species: h ERRING GULL RING—BILLED GULL
Active Nests: 439 66
CenSuS Method: total count total count
Change From 1976: 30% increase 100% increase
Percen t Hatched : 84% 5%
Nes ting Stage : feathered young incubation
Age Of Young: class l—3b 88% class 1

X 45.9 nirn X 22.8 rnm
= 338.6 gm = 41.0 gin

Productivity : 9~% 2 l~0% 2
Nest Density: 0.095 nests/rn l.O3

2nests/mColony Size: 0.83 ha 64 m
Increase in Available

Nesting Area: 295% 295%
Degree Of Utilization

Of New Area : 32% 100%

Herring Culls: The low water levels resulted in the union of the two

islands comprising the shoals in 1976. Boulder beaches extending 5—28m

were exposed in 1977 increasing the available nesting area from 0.21 ha

(1976) to 0.83 ha (1977),an increase of 0.62 ha or 295%.

A total of 439 nests on the shoals in 1977 represent an increase

of 133 nests (30%) over the 306 nests present in 1976. A total of 141

nests (32%) were on newly exposed beach. Thus it appea rs that the newly

exposed land could have accommodated the full increase of nesting birds.
The influx of birds may have come from nearby Goose Island which lost

several hundred nesting pairs this year .
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The nest site substrate was 50% cobble/boulder and 50% shrub/
herbaceous vegetat ion. The nests ‘~ere dispersed over the entire island .

Puddling severely flatten e d the h~rbaceous species in the immediate

vicinity of nests under vegetative cover, and puddled runways through

the vegetation were evident. Half of the guLls nested on the open

boulder beach: areas which were devoid of vegetation at this date.
A comparison was made between the nes ti ng in the pr eexisting area

and the newly exposed beach area using 4—lOOm
2 

samples. The following

table shows the retarded stage of nesting (i.e. lower percent hatched;

younger mean age of chicks) and the lower nesting density in the newly

exposed a rea .

HERRING GULLS

PREEX iSTING AREA NEWLY EXPOSED AREA

Ac tive Nests: 298 141
No. Eggs: 66 80
No. Young: 616 116
No. Dead Young 21 6
Clutch Size: 2.36 1.43
Percent Hatched : 91% 60%
Age Of Young: 100% class 2b—3b !00% class 1—2a

X 57.6 mm X 38.6 mm—t —tX = 564.8 grn X = 112.4 gm

Nest Density: 0.16 nests/rn2 0.03 nests/rn
2

Ring—billed Culls: There were no Ring—billed Culls on the shoals in

1976. This year 66 nesting pairs were located within a 64 m
2 
area

on the newly exposed boulder beach, which was devoid of vegetation .

This small colony appeared to be approximately three weeks retarded
relative to other previously established colonies tha t had been ac t ive
during 1916, such as the Green Island colony which O~ 11 June was

79 percent hatched with downy young. Historically, St. Martin Shoals

has been a signif ican t Ring—billed Cull colony,, with .as many as 1000

pairs present (1962). As the lake levels continue to drop, the trend

back to such a status could quite likely also continue.

Human Activities: There was no evidence of any disturbing human ac-

tivities.
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GOOSE ISLAND

36. Latitude 45°55’ Longitude 84°26’ 8.5 km south

of ilessel , Mackinac County , Michigan , visited 31 May 1977

and 15 June 1977.

Species : HERRING GU LL
Active Nests: 561
Census Method : total count
Change From 1976: 28% decrease
Percent Hatched: 38%
Nesting Stage: HatchiLig 

1Age Of Young: class l—2a (80% class 3b)
(K 56.2 mm)

• 1 (Xt 601.4 gm)
Productivity : (8O%)~ 2Nest Density: 0.05 nests/rn
Colony Size: 20.3 ha
Increase in Available

Nesting Area: 51%
Degree Of Utilization

Of Neu Area : 6%

‘2nd visit 06/15/77.

Herring_Gulls: The cobble/boulder beaches on the east and west shores

were 7.5 — 15 m wider. There was a 60 rn extension of a point on the

west shore and a 50 m extension effectively filling in the bay at the

Southeast. The north and south points extended up to 30 rn further .

All ponds and low, marshy interior areas were dried up. The size of

the island colony thus increased from 13.4 ha (1976) to 20.3 ha (1977),

an increase of 6.9 ha or 51%. -

The 561 nests represent a decrease of 218 nests (28%) from the

779 nests present in 1976. From 1972—76 (the high water period) an

average of 735 nests (676—797) had been counted on the island each year.

• The influx of 100+ birds into the Goose Island colony during 1973 ‘was

most I ikely from neighboring low—ly in g  I slands (such as St. Martin

Shoals) that were inundated by the high water levels. With 1977 lower

water levels and the reemergence of these low—lying islands, it appears

that some of the birds are returning to these former nesting sites in-

stead of to Goose Island. St. Martin Shoals (10.5 km to the West)
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experienced an increase of 133 nests this year and so could account for

over half of the reduced nest count.

A total of 32 nests (6%) were on the newly exposed beaches . The

percent hatched in the new areas was only 2% compared with 38% in pre-
existing areas. The mean clutch size was 2.15 and 2.34 in the new and

preexisting areas, respectively .

On 29 May 1976, two aggregations of 36 and 19 Herring Gull eggs

were found on the north point. They did not have the appearance of

having been t i piled up” by a human intruder. This season out of 74

nests on the open gravel beach of the north point , 5 nests (7%) with

abnormally large clutches were found . The nest contents were 6 eggs,

10 eggs, 8 eggs (one of which was pipped) with one newly hatched

chick, 12 eggs, and 13 eggs. The cause of such abnormal clutches, let

alone the high incidence (7%) of their occurence , remains open to

speculation .

The nest site substrates were 70% cobble (60% on open beach and

40¾ under woody shrubs, predominantly Cornus stolonifer~.) and 30% dirt

(under Thuja occidentalis). The effect of the birds on the vegetation

was practically negligible since most of the nests were either on the

open beach or under dogwood or cedar canopies that were dense enough to

preclude much of any herbaceous under—story . What herbaceous vegetation

there was within the immediate vicinity (1 m2) of nests was usually

well flattened by puddling. The birds’ excrement possibly assisted the

growth of several species (Geranium robertianum, Pastinaca sativa, Rhus

radicans) growing on the otherwise sterile rock beaches.

Species: GREAT BLUE HERON BLACK—CROWNED HERON
Active Nests: 67 13
Census Method: total Count total count
Change.F~om 1976: 11% decrease 30% increase . 

- •

Percent Hatched : 81% - 69%
Nesting Stage: hatching/downy young hatching/downy young
Age Of Young: class 1 class 2a
Productivity : 98% 

2 no dead 2Nest Density: 0.01 nests/rn 0.007 nests/rn
Colony Size: 0.5 ha 0.2 ha
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Great Blue Herons: The 67 nests represented a decrease of eight nests

(11%) from the 75 nests present in 1976. Two newly—leafed out Populus
balsarnifera with ten nests in them were blown down this spring. If the

number of breeding pairs present was the same as in 1976, it would ap-

pear that only two pair had renested , either rebuilding (although none

of the nests looked like scant, first—year nests) or reclaiming formerly
abandoned nest platforms .

Ninety—seven percent of the nest trees were deciduous (42%

Populus balsamifera, 38% Betula aiba, 15% Populus tremuloides , 3% Ulmus
americana, 2% Pyrus americana) and 3% were confierous (100% Thuj a
occidentalis). Forty—two nest trees supported from 1—5 nests, with an

average of 1.6 nests per tree.

The ground and herbaceous vegetation directly under the nests

were heavily whitewashed , however, there was no readily apparent effect

(either stunting or stimulating) of the excrement on the plant growth.

Black—crowned Night Herons: The 13 nests represented an increase of

3 nests (30%) over the 10 nes ts presen t in 1976. All the nest trees

were conifers (Thuja occidentalis). The nest trees were relatively

well spaced from cacti other and only supported one nest each. Except

for some whitewashing of the lower branches and the sparse ground cover
there did not appear to be any outstanding effects of the nesting birds

on the vegetation.

Human Activities: The waters around Goose Island have been stocked with

lake trout over the past four years and are heavily fished by sport

fishermen. Undoubtedly some of these fishermen and other recreational

boaters , go ashore. The remains of a recent campfire was seen on one of

the beaches.

- BUSH BAY ROCKS - .

37. Latitude 45°59’ Longitude 84°lS’ 7.5 km ESE
Ceda rvi l le , Chippewa County, Michigan,visited 18 June 1977~

Common Terns: The eight nests present represented a decrease of 11

nests (58%) from the 19 nests present in 1976. All eight nests were
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empty . Twelve eggs , all with tooth puncture marks or broken , were found
in a crevice under a short overhang ing slab of rock. Back in the crevice

was what appeared to be a nest of dried grasses of some sina I 1 rodent or

insectivore . Three of the eggs were in this nest mater ial .  Three of
the eggs were empty, four were apparent ly  i n f e r ti l e , one con ta ined  a

half—term embryo, and four contained chicks fully developed (three of

these eggs were even pipped). It appears the entire colony failed be-

cause of this predation . Adult terns were overhead .
Herr~~g, Gulls: There was one nest con ta in ing  two eggs in 1977. Two

nests were present in 1976. The nest was located on the top ol a bould-

er un der a balsam poplar sapling , one of the two location s used in 1976.

CROW ISLAN D

38. Latitude 45°58’ Longitude 86°l4’ 9 km ESE Cedarvifle,

Mackinac County , Michi gan , visi ted 13 June 1977 .
Species: HERRI NG GULL GREAT BLUE HERON
Active Nests: 196 11
Census Method: total cou nt  to ta l cou n t
Change From 1976: 19% decreasc no change
Percent  Hatched : 81% 70%
Nest i ng Stage : f e a t her ed y ou ng f eat her ed yo u ng
Age of Young : 80% class 3a—3h class 3a—3h

63.7 mm
X = 561.2 ginw

Productivity: 81% 2 83% 2Nest Density: 0.13 nests/n O.O3nnests/m
Colony Size: 1.11 ha 400rn
Increase in Available

Nesting Area : 102% 38% decrease
Deg ree Of U t i lizat io n

Of New Area: 10% 07.

Herring Gulls: The entire island was surrounded by a much wider

bpulder beach in 1977.’ The, north shore was ~ -7 in wider , tlii~ sout’h -

shore was 10 in wider , the north point extended an addit ional  !,2 in and
the south end of the island was 60 in longer and 50 in wide at the end .
rlits doubled the size of the island colony from 0.55 ha (1976) to

1.11 ha (1977), an increase  of 0.56 ha or 102 percent.
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The 196 nests represent a decrease of 45 nests (19 percent)  from

the 141 nests present in 1976. Hear Isl a nd ( 0 . 5  km to  the N o r t h e a st )

experienced an I tic rease’ of 26 nest ing pai r  t h i s  year  and so could ac —

cou nt f e F  over half of the reduced iiest count. The 20 nests (10 percent)

00 n ewly  exposed areas were on t he two points  ( three  on the north  and
17 en the south) . The pe rcent hatched was onl y 35 percent for nests in

the new areas compared with 81 percent in the preex i s t  big areas.

The nest s i t e  substrates were 70 percent boulder  and 30 percent

soul (under wood y and herb aceous v e g e t a t i o n ) .  The nests were d ispersed

over the entire island . Herbaceous vege’ta t I on In t he’ funned i ate v i c i n i t y
of the nests (espec ially those nests  In the c lea r i n g )  was well puddled

and runways  were ev iden t .

Gr ea t Blue Herons : One class 3b young ( p r i m a r i e s  3 cm erupt ed;  r ectr lce ’s

1 cm erupted) was captured on the gr ound ansi b and e d .  There was nt-i over-

a ll chan ge in the number of nests present t h is ~‘ear . The nest trees were

55 N’ reent c on I f e r o u s  (100% white spruce) and 45 percent dcc ithious

(60~ balsam pop lar , 20 Z quak ing  aspen, 20% white birch). Three 1976

nests were not active this year  (one in spruce , one in cedar , one In

bir ch) . However , ther e were three  new nests  in t h r e e  balsam pop lars

th is year , which accounted for the change in percent t’onlpos it ion of nest

trees over last year ~~ The abandonme nt and re loca t [on of’ severa l i,e’stS

in effect reduced the overall size of the area over which  the’ heronry
was spread from 650 m2 (1976) to 400 m

2 ([977). a decr ease of 250 m
or 38 percent. The nest trees were spaced 2—18 in apar t  (mean~ 7 in) and
supported only  one nest each. Except for whitewashing of tht ’ shrubs  and

herb5iceous ground cover below there did not. app ear  to he any significant

effect of the nesting birds on the  vegetation.

Human Ac t ivities : On the nor thwestern cud of the Island Is a / in n a v i—

gat ional  tower and light and a wooden dock (h. 3m x 10. Sm) . in  the past

the dock was used by local conuner c Ia 1. fishermen tnt t to  the  b est  o I t he

au thor ’s knowledge i t s  cu r r en t  use Is very i n f re q u e n t , If a t  a ll .
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BEAR ISLANL )

39. Latitude 45°58’ Long i t u d e  84 °14 ’ 9 .5  km ESE Cedarville ,

Mackinac County , Mich i g in , v i s i t e d  13 June’ 1977.

Spec ics: HERRING GULL
Act i ve Nes t s :  113
Census Method : total count
Change From 197 6: 30 percent increase
I’cr cent  Hatched : p e rcen t
Nesting Stage :
Age 0t Young : 80 pe rcent  c l a ss  3~i— 3h
Produc t i vi t  : 92 p ercent  .~

Nest Density: 0.09 nests/in
Colony Size: 0.21 ha
Inc re.tse In Available

Nest 1mg Area: 91 percent
Degree Of Ut  i h i : ~a t  ion

Of New Area: 7 percent

l,eiirj, t~g il Is: The’ b o u l d e r — s t r e wn  shores of the island were 3 5 m

wider in 1977. The’ n o r t h  and south points were 20m and 30m longer
in 1977. The t o t - t i  ar ea  of the  i s l and  was a lmost  doubled , from 0.11 ha

(1976) to 0.21 ha ([977), an inc rease  of 0.10 ha or 91 percent.

The 113 nests  r epresen t  an increase of 26 nests (30 pe rcen t )  over

the  $ i tes ts  present in l97o. Th e ’ influx of birds may have ce’ie f r om

Crow Island (0.5 km to  the  S o u t hw e s t )  which experienced a loss of 45
pa irs in 1977. The e ighit ne’s: (7 percent) on newly exposed areas were

on the two points  (one en the n o r t h , seven on the south).

The nest sit e subs t r a t e  ~‘~is boulder. The nests were d ispe rst’.I

over the  cot i re  is laud . Twen~ y percent of the ’ nes ts  were  under  red—
os icr  dogwcod , red—berried e i d e r  and/u r bramb leS .  There was no sig—

ni f i ca n i  e f f e c t  of the nest ing b i rds  on this vegetat ion .

LITTLE SADI )LEBAG ISLANI)

40. Latitude 45°57’ L o n g i t u d e  84°03’ 12 km WSW Dei’our ,

Ch ippewa County, Michi gan ,visited 20 June 1977.
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Species : h ERRING CULL
Active Nests: 96
Census Method : total count
Change From 1976: 25 percent increase
Perce nt Hatched : 88 pe rcent
Nesting Stage : feathered young
Age of Young: !00 percent  class 31)

X 60.2 mm
Produc tivity : 8~ percent 2
Nest Density: 0.035 nests/rn
Colony Size: 0.52 ha
Increase In Available

Nes t i ng Area:  .108 percent
Degree Of U t i l i z a t i o n

Of New Area : 8 percent

Herr ing G u l l s :  The bou lde r—st rewn  shore was 4— 10 m wider this  year .
The north and cast points were 10 rn and 30 in longer, respectively.
The to ta l  area of the island was doubled , f rom 0 .25  ha (1976) to
0.52 ha (1977),  an increase of 0.2 7 ha or 108 percent .

The 96 nests represent  an increase of 19 nests  ( 2 5 percent)  over
the 77 nests present in 1976. The influx of birds probably came from
Saddlebag Island (1.2 km to the Southeast) which experienced a loss
of 25 pairs this year .  Eight nests (8 percent )  were on the  newly
exposed beach and had a pe rcent hatched of 25 percent compared wi th  the
91 percent on preexis t ing  areas .

The nests were dispersed over the entire island . The nest site
substrates were 80 percent boulder and 20 percent soil (under cedars).
The cedar area was essentially devoid of any ground cover ; however ,
runways through the adjacent tuuch—rne—not s were evident.

SADDLEBAG ISLAN D

41. Latitude 45°57’ Longitude 84°02’ 11 km WSW DeTour , Chi ppewa

Coun ty ,  Mich tgan ,visited 20 June 1977.

Species: HERRING GULL GREAT BLUE HERON
Active Nests: 309 15
Census Method : total count total count
Change From 1976: 7 percent decrease53 percent decrease
Percent Hatched : 78 percent 87 percent -

Nesting Stage: feathered young/ feathered young
r enes t ing

Age Of Young: 70 percent class class 3b
3a—3b 49.6 mm

Productivity: 84 percent  2 no dead 2Nest Density : 0.05 nests/m 0.012 nests/rn
Colony Size: 1.11 ha 0.13 ha
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Increase In Avai lable
Nes t ing  Area : 73 percent 18 percen t. decrease

Degree Of Util ization
Of New Area: 3 percent  0 percent

Herrthg~çulls: The cobble beach surround ing the island was 4—1 m

wider this year and the n o r t h  p01111 was 18 in longer. The to ta l  size

of the island inc reased from 0.64 ha (1976) to 1.11 ha (1.977), an

increase of 0.47 ha or 73 percent.

The 309 nestS represent  a decrease of 25 ne s t s  (7 percent) from

the 334 nests preset-it in 1976. Li t t le  Saddlebag island ( 1 .2  km to t h e

northwest)  experi enced an in cr ease  of 19 nesting pair t h i s  year and may

account  where these birds wen t .  F i f t y — t h r e e  nests , al.1 w i t h i n  a

continuous s t r ip on the west side of the n o r t h  iia1f of the island ,

were ren esting a t tempts  in la te  i n cu b a tio n .  ‘I ’hiis arc ;i was In  the l iii—

niediat e vicinity of a summer c a b i n  and the p o s s i b il i t y  seems great tha t

the initial nesting attempts failed because’ of human 1st n m  ton . Re—

nesting was insignificant th roughout the’ remainder of the colony at this

date. Tile mean c l u t c h  s ize  of the renest ing a t  t e’mnpt .S was 2.30 (N 53).

Eight  nes ts  (3 percent) were in the newl y exposed areas .  Th e

p ercent  hatched in the new areas was 63 per e ’etIl  compar ed to 78 percent

In the preexisting areas (even inc luding renest ing).

The nests were dispersed over the entire i sland . The nest site

s u b s t r a te s  were 75 percent  cobble and 25 p erc ent  soil (under woody

vegetal ion). Except for puddl ing  of the soil and very sparse ground

cover in the  immediate area of tile nest the ci f~~i-t of the nesLin~ . birds

on the vegetation was negligible.

Gr eat Blue H m~roni : The 15 nests represent a decrease of 17 nests

(53 p e r c e n t )  f rom the 32 nests present in 1976. Num erous dead quak ing

aspen , wh i te bir ch and w h i t e  spruce were b iowii down throughout  the

ht ’ronry . Six  of the  1.o~ t nes ts were accou nte d fo r in t hese blown down

trees. Two of the nests had dead adul ts  in them . All of th e current

nest trees were deciduous , t’ ither witi U’ birch or quaking aspen. The

loss of over ha l f  of the coLony ’s nests reduced the size of Ike area

over which the hmeronry was spread from 0.15 ha (1.976) to 0.13 ha (1977),
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a reduction of 0.02 ha or 13 percent .

The woody shrubs (current , b rambles , rou n d — l e a f e d  dogwood) and

herbaceous p lants (yellow bead—lily, buncliberry, starflower) below

the nests  were heavily whitewashed . There apparentl y was a s t i m u l a t i n g

e f f e c t of the excrement  on the growth  of several  of the Plan t spec t e s .

At least  the yellow b e a d — l i l y  and bunc h berry were t a l l e s t  ever seen on

any of the islands , and large r than on other n on— ht ’r onry  p ar t s  ot the

is land .

Human Ac t iv i t i e s :  The d i s r u p t i v e  presence of the  h ab i t a t i o n  on the

nor th  end of tile Island tO 17 pe rcent of the  nest  l ug h e r r ing Gui Is was

discussed above . Also no tewor thy was the p ile of f i sh p acking c ra tes

on the narrow portion of t i le I sland .  Within 10 in of these boxes were
— f o u r  dead Red—necked Grebes and 2 dead Common Loons . Possibly these

birds were casualties of commercial netting oper .mt tons .

SOUTh ISLANI)

42. Latitude 450
57~ Long I I tide 83°58’ 6. 5 kin SW De”t’ou r,

Chi ppewa County. Michigan ,vislted 20 Jun~ 1977.

Spec ies: HERRING CUL t.
Active Nests :  104
Census Method:  to ta l  count
Change From 1976: 6 p ercent
Percent Hatched : 92 percent
Nesting Stage : fcathe rd young
Age of Young: 75 percent 3b

X 56.7 turn
P r o d u c t i v i t y :  9~ pe rcent ~
Nest Density: 0.06 nes t s / rn
Colony Size: 0.46 ha
Increase In Available

Nesting Area : 188 percent
Degree Of Utilization -

Of New Area : 13 percent

H e r r i n g  Culls : Tile cobble beach su r round ing  t he  I s land was 10—1 4 m

wider in 1977 and the nor th  and south  po in t  s wer e 15 in amid 21) in longe r ,

respectively .  This increased t imi ’ s iz e  of t ime i sland  from 0. 16 lm , m

(1976) to 0.46 ha ( 1 9 7 7 ) ,  an Increase of 0.30 ha or 188 pet cent .
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The 104 nests represent an increase of six nests (6 percent) over

the 98 nests present in 1976. Nor th  Island (0.3 kin to the nor theas t)

lost f ive nesting pairs this  year and so may have been the source of most

of the new birds .  The 14 nests (13 percent)  on the newly exposed beach

areas were all on the southern po int .  Tile percen t  hatched of these

nests was 50 percent  compared w i th  99 percent for  nests in the preexist-

ing areas.

The nest site subs t r a t e  was 70 percen t cobble and 30 percent soil .

Timere was essentially no ground cover under the wood y vegeta t ion , except

spotted touch—me—no t which  was well. puddled i n t o  r u n w a y s .

NORTH ISLANI)

43. Latitude 45°58’ Longi tude 83°58’ 6 km Southwest DeTour ,
Chi ppewa County ,  Mich igan, visi ted 20 June 1977 ?

Species: h ERRING CULL
Ac tive Nests: 26
Census Method : total count
Change From 1976: 16 percent decrease
Percent Hatched : 81. percent
Nesting Stage: f ea the red  y oung
Age Of Young : class 3b
Productivity: 80 percent ~
Nest Density : 0.043 nests/mn
Colony Size: 0.006 ha
Increase In Available

Nesting Area : 54 percent
Degree Of Utilization

Of New Area: 12 percen t

Herring Cults: The boulder beach surrounding ti-ic island was S in wider

Ofl the east, 10 rn wider on til e west , and the nor th  and south points were
25 and 30 in longer, respectively . The size of the island increased from

0.775 ha (1976) to 1.194 ha (1977), an increase of 0.419 ha or 54
.

percent.

The 26 nests represent a decrease of five nests (16 percent) from

the 31 nests present in 1976. The South Island colony (0 .3  km to the

southwest) count. Three nests (12 percent) were on newly exposed areas.

None of these nests had hatch ed any young , whili~ the percent hatched
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for nests in the preexisting areas was 91 percent.

The nest site subs t ra te  was boulder .  The nests were dispersed

over time entire open boulder beach. There was no observable effect

of the nesting birds on the vegetation.

CARLTON BAY ROCK

44. Latitude 45°58’ Longitude 83°56’ 3.5 km southwest

DeTour , Chippewa County, Michigan ,visited 20 June 1977.

Species:  COMMON TERN
Active Nests: .13
Census Method : num ber of adults overhead/1.5
Change From 1976: 48 percent decrease
Percent Hatched : 73 percent
Nes t i ng  Stage: downy young
Age Of Young : 90 percent  class 2a — 2h

X 17.8 mm
P r o d u c t i v i t y :  8~ percent ~Nest i) t ’n~ i t y :  0. 5 ~csts/rn~Colony Size : 26 in
Increase In Available

Nest ing Area : no change
Degree Of Utilization

Of New Area : N/A

Common Terns : The 13 nests represent a decrease of 12 nests (48 percent)

f rom the 25 nests present in 1976. it is not known where the terns

relocated , if indeed they did . Other  t e rn  colonies in the area ex-

perienced similar  popu la t i on  declines, w i t h  no new colonies becoming

established .

The nest s i t e  subs t ra te  was the top of the  boulder , devoid of

vegetation except for one clump of Kentucky bluegrass (Poa pra tensi s)

at the very north edge. The young were dispersed over the en t i r e  upper
s u rf ac e  of the boulder. ‘rite top of the bou lder  is 2.5 in above the

~,ater level and is now approachabje from the iwmlniand by wadI~ng.

H c rr in ~ Cu l l s :  Time one pair of ile r r 1mg C u l l s  t Ima t me’s ted III t ime onl y

clum p o f vegetatIon on t ime boulder in 1976 was not present in 19 11.
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POINT DETOUR ISLAN D ROCKS

45. Latitude 45°57’ Long itude 83°55’ 4 km SSW DeTour, Chi ppewa
County, Michi gan visited 23 June 1977.

Herring Culls: No birds in 1977. This site was abandoned with the

probable cause being availability of nesting sites in large colonies

nearby , such as South Island (3.5 km to the West). Two pairs were

present in 1976.

GRAVEL ISLAND

46. Latitude 45°56’ Longitude 83°46’ 10 km Sou th Dr ummond ,
Chippewa County, Michi gan ,visited 29 June 1977.

Species : GREAT BLUE HERON
Active Nests: 3
Census Method : total count
Change From 1976: 25 percent decrease
Percent Hatched : 100 percen t
Nesting Stage : feathered young
Age Of Young: est. class 3a—3b
Productivity: no dead 

2Nest Density: 0.l2nests/mColony Size: 30m
Increase In Available

Nesting Area : 50 percent decrease
Degree Of Utilization

Of New Area: N/A

Great Blue Herons: The three nests represent a decrease of one nest

(25 percent) from the four nests present in 1976. One nest had blown

out of the nest tree. The loss of this nest reduced the size of the

heronry from 60 m 2 
(1976) to 30 in

2 (1977) , a decrease of 50 percent.
The three nest trees were quaking aspen. The only visible effec t of

the nesting birds on the vegetation was the whitewashing of the under—

story, primarily Ribes sp. 
S
and Rubus sp. ‘

Herring Gulls: The one pair of gulls that nested on the open gravel

beach on the south point in 1976 was not present in 1977. The cobble

beach was 20 m wider on the cast , 4 m wider on the west and the north
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and south points were 20 in and 25 m longer , respectively. The size of

the open beach habitat as a potential gull nesting area increased

from 0.23 ha (1976) to 0.76 ha (1977), an increase of 0.53 ha or 230

percent.

Ospreys: The active Osprey nest at the south end of the island was

a ttended by one adult at this date. A green sprig was visible in the

nest.

Hum an Activi t ies:  Gravel Island is current ly for  sale as part  of the

Cream City Subdivision being developed by Glen Bailey Developers of

Drummond Island . The future looks dim for both the herons and the
Osprey .

SCANMON POINT

47. Latitude 45°56’ Longitude 83°38’ 2 km south .Johnswood ,

Chippewa County, Michigan, visited 29 June 1977.

Species: GREAT BLUE HERON
Active Nests: 40
Census Method : total count
Change From 1976: 33 percen t increase
Percent Hatched: 100 percent
Nesting Stage: feathered young
Age Of young: eat, class 3b
Producitivity : 96 percent 2Nest Density : 0.01 nests/rn
Colony Size: 0.42 ha

Great Blue Herons: The 40 nests represent an increase of 10 nests
(33 percent) over tile 30 nests present in 1976. The 1977 apparent
large increase may actually be less. A total nest count from the
ground was not conducted in 1976 , rather the 30 nests was an aerial
estimate and some o f the lower nests and/or nests in evergreens or
leafed—out deciduous trees may have been hidden from view . Adjacent
to the present heronry was a 0 .2  ha area of blown over trees. Four
blown—down nests were found among the fallen trees. The nest trees
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were 50 percent coniferous (white spruce, eastern hemlock) and 50 percent
deciduous (balsam poplar , quaking aspen). The woody vegetation

(current , b rambles, red—berried elder) under the nest trees was heavily

whitewashed .

COETZ SHOALS

0 . 048. Lati tude 46 04 Longitude 83 34 15 km northeast Drummnond ,
Chippewa County ,  Michiga n ,vislted 15 July 1976.

Species : HERRING GULL
Active Nests: 17
Census Method : no. adults/l.5
Change From 1976 : new colony
Percent Hatched: —
Nesting Stage: feathered young
Age Of Young : class 3b—4
Productivi ty:  — 2Nest Density : 0.34 nests/ni
Colony Size: 0.005 ha
Increase In Available

Nesting Area: tota lly new
Degree Of Utilization

Of New Area: 100 percent

He rr ing Gulls: Goetz Shoals is located in the North Channel of Lake

Huron 400 m northwest of Shoal Point on the east shore of Drummond
Island, Chippewa County. The nest site substrate was cobble and bould-

er, devoid of vegetation. Talking with members of the Goetz Hunting

Club , whtch owns the adjacent beach area , it appea rs that tile shoals
has a past history as a colony site. Gulls (and possibly terns) have

nested on the shoals in the past in much greater numbers, during lower
water years when more land was exposed .
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CABLE ISLAND

49. Latitude 45°59’ Longitude 83°53’ 1.5 km southeast DeTour ,
Chi ppewa County, Michlgan,visited 22 June 1977.

Species: HERRING GULL
Active Nests: 23
Census Method : total count
Change From 1976: no change
Percent Hatched : 0 percent
Nesting Stage: egg laying
Age Of Young : no young
Productivity: no young 2Nest Density: 0.014 nests/ni
Colony Size : 0.23 ha
Incr ease In Available

Nes t i ng Area : 109 percent
Deg r ee Of Ut i l iza t ion

Of New Area: 35 pe rcent

Herring Culls: The boulder strewn shore was extended by 4—20 m. The

area of the island increased from 0.11 ha (1976) to 0.23 ha (1977), an

increase of 0.12 ha or 109 percent .

The same number of nests (23) was present as in 1976. However,

the breeding cycle of the entire colony was retarded 5—6 weeks rela-

tive to other gull colonies in the area. Almost all nests consisted of

empty, newly constructed nest cups. Only three nests contained a total

of six eggs. The probably cause for such a disruption was the fact that

heavy equipment had r ecen tly been on the island the the northwestern

point between the shore and the high tension wire poles was excavated

for cable repair. This area of the island remained barren earth with

t ire treadmarks clearly visible.

Eight nests (35 percent) were on the newly exposed areas. All of

these nests were on the cast shore of the island oppo6ite the distur-

bance. The nest site substrate was 50 percent boulder and 50 percent

soil (u nde r wood y vegetation , primarily cedar). As the re was essen—

t ia l ly no und erstory bencatil the cedars , t he e f f e c t of the nest ing birds
on any vegetation was neglig ible.

- 
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h uma n Activit ies:  The d is turbance  of the excavation and cable repair

wo rk to the colony has been d iscussed above. Another mami—rela ted e f f e c t
on the bi rds has been discussed above. An other m an—re la t ed  e f f e c t  on
the bi rds is e lec t rocu t ion  b y the 111gb tensio n wi res .  Seven recentl y
dead adul ts  we re found at the base of the poles. Nineteen adul ts  and

imma tures were found electrocuted in 1976.

WATSON REEF RUINS

50. La t i tude  46°OO ’ Long i t ude  83°54’ l . k  kin north 1)eTour ,

Chippewa Cou n ty ,  Mi chii gan ,visited 22 June 1977.

Species: COMMON TERN
Active N ests :  20
Census Method : total count
Change F rom 1976: 62 pe rcent decrease
Percent Hatched : 45 percent
Nesti ng Stage : downy youn g/ r emie s t lug
Age of Young : all age class (l—3b)

X 16.0 m:n
tI roductiv i ty :  no dead

Nest Density : 0.16 ~es ts/m ~
Colony Size: 126 in
Inc rease In Available

Nesting Area : 143 percent increase
Degree Of Utilization

Of New Area: 0 percent

Common Terns: The 20 nests represent a decrease of 33 nests  (62
percent)  from the 53 nes ts presen t in 1976. I t  is no t known where the
te rns relocated , if indeed they did . Other colonies in tile area have

also experienced similar declines , wi t h  no new colonies becoming es-
tab lished . (at least tha t could be found ) .  N~ iit ’ of the nests were on

any newly exposed land . The nest sit~ subs t r a t e’ was rock on a ma n-

made t imber/ rock la t t i ce  (i.e. ruins). No vegetation appeared to be
e f f e c t e d  by tile te rns ’ nes t ing  ac t iv i t i es .

An additional 237 m
2 of land , primarily boulders , was exposed

out to time no rth (7m x I Im) amid to  the south (8m x 2Gm ) of tile western-

most extreme of the ruins . Also the open wat er  u n d e r  the wooden beams
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at the eastern end of the ruins was dry . (143 in2 ) .  This increase of

380 in2 (1977) from the preexisting 265 m2 (1976) was an increase of

143 percent to a total area of 645 in2
.

Human Activities: A 60 m long land bridge connecting the ruins to the

mainland at a r esor t area has been created by the low water levels,

thereby opening up the colony to frequent huma n intrusion. There is
a kid ’s playhouse built  of driftwood on the west end of the ruins ,
and children have been seen playing on the island . Seven broken eggs

were found (unassociated with nests) at the west edge of the colony .

Human disturbance was probably the cause for the renesting and resulted

in very poor breeding success for tile colony in 1977.

LITTLE CASS ISLAND

51. Lat i tude 46°04’ Longi tude 83°54’ 7.5 km north DeTour ,
Chippewa County , Michigan ,vlsited 21 June 1977.

Species: RING—BILLED GULL HERRING GULL
Active Nests: 2,063 5
Census Method : 2 in belt transects total count
Change From 1976: 100 percent increase 29 percent decrease
Percent Hatched: 77 percent —

Nesting Stage: feathered young young
Age Of Young 90 percent class 3b —

X = 4 6 . 6 mm —

376.5 gin —

Productivity : 9~ percent 2 — 
2Nest Density: 0.825 nests/rn 0.1 ~csts/m

Colony Size: 0.25 ha - 50 m -

Increase In Available
Nesting Area : 260 percent decrease

Degree Of Utilization
Of New Ar ea: - .  100 percent 

- 
0 percent

R~~~ —bi lled Gulls: During 1976 Lit t le Cass Island consisted of 0.0743
ha of half , submerged red—osier dogwood and sandbar willow , and 50 in 2

of exposed boulders . The woody vegetation was continually awash. The
low water levels this season created 0.2675 ha of dry land , an increase
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of 0.1935 ha or 260 percent. The islan d was composed of cobble and

boulders . Besides the previously establ ished dogwood and willow there
were 3 cl umps (50 in2

, 4 in
2 

1 m
2
) of common reed over .1 m ta l l .  The

Ring—billed Gull col ony occup ied 0.25 ha, or 93 percent , of the island ’s

available land area . The nest sit e substrate was primaril y cobble and

boulder .  The central portion of the island , and colony , w~ -~ a spongy

mass of mud and guano.

Tile 2 , 063 nes ts  were  de termined  form two 2 in w ide bel t transec ts

established through tile long axis of time colony . The number and con—

tents of each nest in each t r an s e c t  were recorded . A total of 132 nests

were counted within these two sample areas (combined area= 160 m2).

A sample dens i ty of 0.825 n e S t s/ rn 2 
was calculated and multiplied b y the

total area of the colony (2500 m2) to determine f rom an analysis of the
nest contents  w i t h i n  t h e se  two sample areas .

The re were no Ring— bil led  Culls  present in 1976. The 2 ,063 pa-irs

pre sent  this year app ;i r ent iv  c~m:: mt ’ f r o m  the abandoned Andrcws pairs pre-

sent th u s  apparen t ly came I ro~ the abandoned Andr ews Island colony

( 1 km to the sou theas t )  w h i c h  cons is t ed  of 1,815 nes t ing  pa i rs  in 1976

(see Andrews Is land r epo r t  f o r  poss ible r eason s for  abandonment) . The
L it t l e  Cass colo ny had 248 more nes ts  (14 percent )  than were formerl y

on Andrews Island . However , par t  of this Inc rease Slay s imp l y have

been due to errors Inherent  in the censusing methods. Time 1976 Andrews

Island  nest  count  Was a t o t a l  ground count  and on 8 Juime (date of count)

some ea rl y nests may have been ohi iterated by nest material robbing and

the extensive puddling conuimon to such dense colonies, and thus not

counted . Population size based on the belt  t ransec ts  es tab i  ished in the

Li ttle Cass colony , like aiiy sample , assumed equa l nes t density through-
out the a rea covered by tile colony , when in fact it may not have been.

Tinis , whi le  the Andrews Island colony was su.rely a minimal count the
I. it th e Cass en tony may have been sligh t l y exaggera ted . On t h e  othier

hand , if the Andrews island site was less favorable or its dense wood y

veget at ion I m l  ted time size o [ time colony several hmundred potential

breeding pairs may not ha ve bred .

Another  ques t ion  is where the  192 p a i r s  of R i n g — b i l l e d  Cu l l s  came
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f rom that  nested on the new ly — c r e a t e d  Harbor Island Ree f , 7 km to the

east southeast. Their presence enlarges time difference between the

l97ó and 1977 breeding popula t ions  even more , and f u r t h e r suggests

the insufficiency ot the Andrews Island si te .  In 1976 the Andrews

Island site was the only Rin~ - b i l le d  Gull colony in the en t i re

Potaganaissing Bay/Lower St. Mary ’s River Area. Thus tu e 1976 breeding

popu i it  ion in this whole ar e~m of 1, 820 pairs ( includ ing f i ve nests  in
One snail , pe ri ph e r a l colony)  increased by 24 percent  (435 pair) to the

1977 p op u la t i o n  of 2,255 p a i r .  And apparently this increase was pri—

r.marily due to the lowered water levels and the resultant creation

(or “re—emergence ”) of new , more su i t ab le  nes t ing  hab i t a t s .

Lrin~ Culls :  In 1916 seven pa i r s  were nes t ing  on the tops of boulders
at t u e  sout heast tip of time island (5 nests) and on the exposed roots

of {al ten wi l low and ashi (2 nests)  . The two nes t sites on the tree
roots Were not Iii use this year. These s i tes  were well within the

R i n g — b i l l e d  Cul t  colony . The f ive  1977 nests were in tell same 50 in2

al ea of boulders  and represented a decrease of two nests (29 percent )

from the seven nests present in .1976 .

All five nests were empty and well—used , with guano and fish

remains all around . All nests seemingly produced some young, although

no young were seen and so could not be aged . Adults were present over-

head.

ANDREWS ISLAND

52. i~~t i tude 4 6°03’ Longitude 83°53’ 7 km north DeTour ,
Chippewa County , Michi gan ,v tsit e d  21 June 1977.

~~i~~~~~ijj~~ (hills: No birds were nesting in 1977 , but  1,815 pa Er were

t h e r e  in 1976. The colony was abandoned (probable cause: availability

of two new l y re—emerged islands: Little Cass Island (1 km to the

northwest) and harbor island Reef ( 7 km to time east southeast)
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There are several possible coim tribu ting causes for the abandon—

ueul of the Andrews Island s i t e :  (1) time island is large enoughm (6 ha)

to  suppor t  mammalian predators time year around , (2) the colony was lo-

cated in close proximity (34 in) to a large sunnier res ident ia l  complex ,

(3) the woody vegeta tion under wh ich the b i rd s nested wa s growing den-

ser , (4) poss ibly the site was sort of a “las t resor t” when Little Cass
Island and/or Harbor lsland Reef were inundated by the  r i s i n g  lake

levels during the early 1970’ s. W i t i l  thei r  “ re—emergence ” the bi rds

returned . (harbor island Reef is listed in time literature as a former

Riug—b i lied Cull colony site , al though Little Cass Island was not).

During the 21 June 1977 v i s i t  I noted that the barren , puddl ed
cartim of the forme r (1976) nesting area was being rap idly covered by

herb aceous spec ies such as smartwced , red clover , sweet c lover ,

c i n q u e f o i l , ye l low rockei , evening pr imrose , mul lc:iim , da nd elion , and
bluegrass. All plan ts appeared large and vigorous~

IIACOMII ISLAN D

53. Latitude 46°04’ Long itude 83°52’ 9 km nor th-i DeTour,

Chuippewa County, Micimigan, visited 21 June 1977.

Ring—billed Culls: No birds were present in 1977, but five pairs were

presen t in 1976. The birds nested on a conc re te  and rock p ier and ~‘ere
mere l y a small , temporal  colony per i pheral to the main colony on
Andrews Island 2 km to the south.  The b i rds  were probabl y ass imilated

Into  on~ of t u e  large colonies on L i t t l e  Cass Island or Harbor Island

R e e f .

BACON ISI4ND

54. Latitude 46°03’ Longitude 83°50’ 7.5 km northwest

Druinmond , Cimi ppewa County , Michi gan, vis i ted  21 June 1977.
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Species: I1ERRI.NG CULL
Ac t ive Nests: 192
Census Method : total count
Change From 1976: 2 percen t dec r ease
Percent Hatched : 98 percent
N e st i n g  S tage :  f e a t h e r e d  young
Age Of Young : 80 pe rcen t  class 3b

X 57.6 mm
Productivity: 8~ percent ~
Nest Density: 0.02 nests/n~Colony Si~ c: 1.14 ha
Incr ease In Available

Nesting Area : 24 percent increase
Degree Of U t i l i z a t i o n

Of New Area : 0 percent

H e rr i ~~~ Culls: The gravel/c obble  beach surrounding the island was
in wider on the east , 4 nm w ider  oim t ime west and ti-ic north and south

po in t s  were  2 in and- 10 m longer , respectively. The size of tile island

increased from 0.92 ha (1976) to 1. 14 ha (1977) ,  an inc rease of 0 .22 ha
or 24 p e r c e nt .

The 192 nests represent a decrease of four nests (2 percent) from

the 1% nests present  in 1976. There were rio nests on aiuy of the newly

exposed land . Tile nest s i t e  s u b s t r a t e  was 50 per cent boulder and 50

pcr cc:ut  soil (between boulders) .  Puddl ing and cxc reta prevented any

vegetation from growing In the immediate area of the nest site.

BOW ISLAND

55. Latitude 46°02 ’ Longitude 83°50’ 6.5 km nor thwest  Drum-rinm ond ,

Chi ppewa County, Michigan, visited 21 June 1977.

Herr in~ Gulls:  No birds were present in 1977 hut seven pair were pre-

sent in 1976. These b i rds  may have been part of the  1977 increase of

12 nests on Arrow Island 1 km to the south. —
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ARROW ISLAND

56. Latitude 46°Oi’ Long itude 83°49 ’ 6 km west Drunimond ,

Chi ppewa County ,  Mi chu igan , vis ited 21 Jun e 1977

Species : h ERRIN G GULL
Active Nests:  33
Census Method : to ta l  count
Change From 1976: 57 percent increase
Percent  Hatched : 88 percen t
Nes t ing  Stage: fea t h e r e d  young
Age 01 Young: 80 percent c lass 3a—3b

X 44 .0  nun
I’r o du c t i vi t y :  9~ p e r c i m i t .  2Nest Density : 0.01 nes ts/ rn
Colony Size: 0.4 ha
l ime rease li-i Avai lable

Nest ing Area: 67 percent
Degree 01 U t i l i z a t i o n

Of New Area : 9 percent

i l e r r i n g  Gu i . I s :  The boulder  be a cim was 5 ni w i d e r  otu both s idi s of time

s l ammd and t im e i m o r t  ii and soulil u o  I nt s  were 12 rn and 6 um longer , res—

poet ive ly.  Time s ize of Lime i s l a n d  Increased f rom 0.16 hua or 67 percen t.

Time 33 nests represent  aim Inc roast’ of 12 nests  (57 pe rcen t )  over

in’ 21 n es t s  imr ~~~t ’mut ti m 1976. The i n f l u x  of 1) 1 rds may have conic I roni

t h e’ Bow and/or  Bacon Island C O  lou I iS to tin ’ no r t im , both  of which cx—

per tenced declines iii p opu la t  I omm size. There were th ree nest. s

(9 percent )  on newly exposed areas.  The percen t ha tched of timese nests

was 67 percent  compared to 90 p erc ent  fo r  nes ts  in p r e e x i s t i n g  areas.

Time nest s i t  e subs t rat e  was 50 percen t  bou lder  am-i d 50 percent

soil (between boul t iers)  . Pud d 1. tu g ,  ant i exc r eta  prov ’ntod t i m e growth of

any vegetat  Ion In the .tmined l a t e  area of t im e n e s t .

PROPELLER I S lA N D

57 . La t it mmdc 6 6°05’ Long It  mmdi ’ 83°/iS ‘ 6. 5 kiim nor  t i m  1) 1- umnnmond

Clii ppewa Couimty , M i c h i gan, v E s i t  ed 22 June 1977

Spec ics : HERR I NC Gil l !
Ac t i ve Nests: 52
Census Me thod: t o t a l  count
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Change From 1976: 24 pe rcent decrease
Percent hatched : 67 percent
Nes t ing  Stage : feathered young/remiest ing
Age Of Young: 90 percent  class 3b

X = 59.9 nun
P r o d u c t i v i t y :  9~ pe rcen t 2
Nest Density: 0.02 nests/rn
Colony Size: 0.45 ha
Increase In Available

Nesting Area: 125 percen t
Degree Of Util iza tion

New Area : 4 percent

Her r ing  Culls:  T u e  low water levels have resulted in time union of the

two former ly  separa ted par ts of the island with a 12 in cobble isthmus .

The small red—os icr dogwood island thiat was awash in 1976 is now above

water  and surrounded by a 3.5 m cobble beach. The la rger island on

wh ich the gulls nested in 1976 , was surrounded by a 6—9 in wider cobble/

boulder beach with north, eas t and south points extended Il, 15 and
12 r~m further , r espectively. Thue size of the is land increased from
0.2  ha (1976) to 0.45 ha (1977),  an increase of 0.25 ha or 125 percent .
The predominant  plant  species encroaching over the newly exposed beach

was n i ghtshade.  Also present were smartweed , nettle , lamb’s—quarters ,

spo t ted touch—m e—no t , red clover and bluegrass.

The 52 nests represent  a decrease of 16 nests (24 percen t )  fronm

the 68 nests present in 1976. One—t hi td  of the nests (17) were st i l l

wi th eggs in late incubation. These renestiumg attempts may be attrib-

utable to human intrusion as suggested by the presence. of a circular ,

stone “for t” that sonmeone had obv iously coum structed  ear l ier  this

spr  Lug.

Two nests (/+ p e r cen t )  were ott newly exposed areas. None of the

eggs in these nests imad hatched , compared with the 70 percent hatched

for nests in preexisting areas. The nest site substrate was 60 percen t

cohl ’ie and 40 percent  soil (between boulders) .  Extensive puddlltmg of

time vegetat ion occured in t h e  ar e,’m of the nest s i te am-i d puddled runways

In the  spot ted  t ou ch u— me—not  were  ev iden t .
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h ARBOR ISLAND REE F

0 • .58. Latitude 46 03’ I o n g t t u d t ’  b3 47 4 km northwest I)runmmnouud ,

Chippewa County, Mich [gall , vI s i t e d  22 June 1977.

Spec tes: R I N G — B !  LLEL) CULL HERR INC CULL
Ac t ive Nests:  192 2
Census Method:  total count  t o t a l .  count
Change Front 1916: 100 percent increase 100 pc’rcetmt Increase
Percen t  h a tched : 79 pe rcen t  —

N est tug Stage : f e at h e r e d  young young
Age’ Of Young: 90 percettt class 3a—3b —

X 48.5 mm —

X~~ 319. 5 gnu —

Productivity: 9~ p er ceuu l 2 — 2N est  D e n s i t y :  0.93 nests/rn 0.02 n e s t s/ i n
Colony S ize :  0.032 ha 0 .0 1 h a
Increase In Available

N est ing  Area : t o t a l l y imew t o t a l ly  new
Degre e’ Of Ut i t l z ~m t ion

Of New Area : 100 percent  100 p er c en t

R i n ~ — b i 1 1 e d  (tiIis: ‘1hme r ~ was no island En 1976 . harbor island Reel

is located in time central por t  (cii  of 1’otz~g ,mumniss i uug ,  Bay. ii is 80 iii

long, iS iii at i t s  widest , 7.5 mu at its narrowest , and or tou t ed along

a nor tim nor theas t — s o u t h m  ~ou t h mwe s  t ax is . ‘Ihe stubs t r a t  e is cobble  and

b o u l d er .  There were three clumps ( each .mpp r ex  i mat  e iv [S mu ) of I mu

tat I conuumou reed , mmcl srnartweed was growing up on tim e sout h imaif of the

island . Smartweed , nctt les , lamb ’ s—quar t e r s  and red c lover  were h r e—

~~- m mt on t h e  nor t Bern part . Bu Irushes We’ to gm- ow I mug in the  waters off

the  east and tic rtheas t shm o res. The Ring—billed Gui Is occ Ui) ied 0.032 ha ,

or 30 percent • of time island ’s 0.107 tma total area.

Time 1’12 nest lug pairs probably came from the  abandoned Andrews

Island co lony (see r ep o r t s  on Audrews Is land amid Little Cass Island)

‘lime pe rce imt imeit e iue d and nes t d~’ its i t y  were c a l c u l a te d  f r om  t imrt ’e rand om
10 m2 

samp les. The muest site subst  rate was cobbi c/boulder. ‘Lime b irds
we to tie ’s t ing w i tim in the  e .I Limps of comnmon re ed . l’imt ’ sim m r I wm ’ed was t I l l

only  a few cent  [int ’L o rs t a I L  at  t h i t s  e late  am id cl i i i  mu o t appear  of fee  t ed

by time nest ing b I reis.

i ( e r r i t ~g G u l l s : Timere were two nests oim t ime ’ imor t im end of t u e  is land ,

30 nm f rom tim e n or t i m  edge of the R i n g — b  i ll  oil Gtmi  I m o  icimy . One nest
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con tained one ro t t e n egg wit h a dead , 2 cm—long embryo and there was

one dead , class 2a chick f la t tened in tite bot tom of the ot imer  nest .

The nests appeared well—used (presence of guano and food remains) sug-
gesting ot her young were produced , alt hough no other young were seen.

Adults  we re overhead .

The two nests were 10 mu apa r t .  The nest density was based on the

amount o f land within S in radiuses of the nests. The nest site sub-

strate was cobble. Time vegetative growth was sparse and appeared un—

effected by the nesting birds.

EAST PIPE ISLAND TWIN

59. Latitude 46°0l’ Longitude 83°54’ 4 km north DeTour,

Chi ppewa Count y ,  Michi gan, visit ed 21 June 1977.
Species : HERRING GULL
Active Nests: 100
Census Method: total  cou nt
Change From 1976: 27 percent increase
Pe rcent Hatched : 92 pe rcent
Nesting Stage: feathered young
Age Of You ng: 100 percent class 3b

X = 61.0 mm
Productivity : 7~ percent 

2
- Nest Density: 0.07 nests/rn

Colony Size: 0.25 ha
Increase In Available

Nes t ing Area : 92 percen t
Degree Of Utilization

Of New Area: 11 percent

}lcrring Gulls: The cobble beach v.t~~ ~ in wider on the east, 6 in wider

on the west and the north and south points were 15 in and 20 ni longer ,
respectively. The size of the island increased from 0.13 ima (1976) to
0.25 ha (1977), an inc rease of 0.12 ha or 92 percent. Smartweed , yellow

rocket and nettles we-re growing up in thd new cobble beach areas.

The 100 nests represent an increase of 21 nests (27) over the 79
nests present in 1976. Eleven nests (11 percent) were on time newly

exposed a reas , and had a pe rcen t hatci m ed of onl y 36 percent compared to
t he 99 percent of nests in the preexist ing areas.

The nest site substrate was cobble. Puddling prevented nettles
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and wild parsnip from growing in the immediate vicinity of the nest ,
and runways through the spotted touch—me—not were evident.

WEST PIPE ISLAND TWIN

60. 46°01’ Longitude 83°54’ 4 km north DeTour , Chippewa
County, Michigan,visited 21 June 1977.

Species: HERRING GULL
Active Nests : 145
Census Method : total couot
Change From 1976: 5 percer ’c increase
Percen t Hatched : 97 percent
Nesting Stage : fea thered you ng
Age Of Young: 100 percent class 3a—3b

X~~ 56.3 nun

Productivity: 79 percent 
2

Nest Density: 0.06 nests/rn
Colony Size 0.23 ha
Increase In Available

Nesting Area: 64 percent
Degree Of Uti l ization

Of New Area : 14 percent

Herr ing Gulls: The cobble beach surrounding the island was 4—8 tim wider

on the east , 6—8 in wider on the wes t and the nor th and sou th poin ts

were 5 in and 2 m longer , respectively . The size of the island increased

from 0.14 ha (1976) to 0.23 ha (1977), an increase of 0.09 ha or 64
percent . Smartweed , yellow rocket and nettles were growing up on the

newly exposed cobble beach areas.

The 145 nests represent an increase of seven nests (5 percent)

over the 138 nests present in 1976. Twenty nests (14 percent) were
on newly exposed areas . The percent hatched of these nests was 80
percent compared to 99 percent for nests in preexisting areas.

The nest site substrate was cobble. Puddling prevented the
growth of -nettles and wild parsnip in the immediate area of the nest.  -

D45 

•~~~ - -~~~~~~~::~ ~~~~~~~~~~~~~



~~~~~~~~~~ - ---- ~~—~~-- —---------_-~~~- - ~~~~- -~~~~~~-~~~~~~~~~~~~~~~~~~~ —-~~~-
_.-

~~
- - -

SQUAW ISLAN D

61. Lati tude 46°02’ Longi tud e 83°54’ 5 km north DeTour,

Chi ppewa County,  Michigan ,visited 21 June 1977.

Species : HERRING GULL
Active Nests: 91
Census Method: total  cou nt
Change From 1976 : 16 percen t decrease
Percent Hatched : 99 percent
Nesting Stage : featimered yo ung
Age Of Yo ung: !00 percent class 3b

X = 60.6 mm
t

Productivity: 94 percent -,
Nest Density: 0.02 nests/m~
Colony Size: 0.54 ha
Increase In Available

Nest ing  Area : 29 percent
Deg ree Of Ut i l i za t ion

Of New Area: 3 percent

Herrii~g Culls: The boulder beach surroummd:tng thm~ island was 6 m wider

on tue east , 4 in wider on the west and the nor th  and south points were
20 in and 10 mu longer , respectively.  The size of time island increased

from 0.42 ha (1976) to 0.54 ha (1977) ,  an increase of 0.12 ha or 29
percent. Smartweed , yellow rocket and nettles were, growing up on the
newly exposed beach areas .

The 91 nests represent a decrease of 17 nests (16 percent ) from
the 108 nests present in 1976. Both Pipe Island Twins experienced in—
creases in the number of breeding birds this year , possibly accounting
for  the Squaw Island colony ’s .losses.

Three nests (3 percent) were on the newly exposed beach area of
the southern point .  The percent  h atched was 100 percent  for  these
th ree nests and 98 percent for all nests in the preexisting areas.

The nes ts site subst ra te  was 70 percent boulder and 30 percent

soil  (bet ween boulders ) .  Puddl ing  prevented the  growth of ne t tle s  in

the immediate area of the nest i tself  and puddled runways were evident
throughout the patches of spotted touch—me—not.
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BASS REEF iSlAN D

62. Latitude 46°06’ Longitude 84°0O’ 5.5 knm east northeast

Raber , Chippewa County, Michi gan, visited 22 June 1977.
Species : HERRING CULL
Active Nests:  43
Census Method : total  count
Change Fronm 1976: 9 percent decrease
Percent Hatched:  98 percent
Nesting Stage: feathered young
Age Of Young : !00 percent class 3a—3b

X = 58.8 mm
t

Productivity : 71 percent .,
Nest Density: 0.02 nests/m
Colony Size: 0.45 ha
Increase In Available

Nesting Area: 88 percent
Degree Of U til iza tion

Of New Area : 12 percen t

Herring Culls :  The cobble beach averaged 4 iii wider all around the

island and the northeast  point  extended 30 mu further thu s year. That

central por tion of t ime island tha t was awash sin 1976 was now dry land .

The size of the island increased fronm 0.24 ha (1976) to 0.45 ha (1977),

an increase of 0.21 ha or 88 percent. Smartweed , yellow rocket , nettles

and spotted touch—me—not were growing up on the newl y expos ed beach
areas .

The 43 nests represent a decrease of four nests (9 percent) from

the 47 nests present in 1976. Five nests (12 percent) were on newly

exposed land , and were 80 percent hatched compared to the 100 percent

hatch ed fo r  nests in preexist ing areas.

The nest site substrate was cobble. There was no outstanding

effect of the birds on the vegetation except puddling in the immediate,

area of the nests.

ROUNI) ISLAND

63. Latitude 46°06’ Longitude 84°Ol’ 4 km northeast Raber ,

Chi pp ewa County, Micimigan, v isi ted 22 June 1977 .
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Species: GREAT BLUE HERON
Active Nests: 39
Census Method: total count
Change From 1976: no change
Percent Hatched: 100 percent
Nesting Stage: feathered young
Age Of Young: est. class 3a—3b
Productivity: no dead 

2
Nest Density: 0.003 nests/nm
Colony Size 1.4 ha
Increase In Available

Nes ting Area: no change
Degree Of Utilization

Of New Area: N/A

Great Blue Herons: There was no change in the overall size of the

colony (39 nests) from 1976 to 1977. However, the percent composition
of nest trees did change, as there were some minor relocations of nests.

The 1977 nest trees were all deciduous (72 percent American elm, 18

percent white birch, 10 percent sugar maple) and supported from 1—10

nests per tree.

The understory vegetation (pr imarily American yew , poison ivy
and spotted touch—me—not) was heavily whitewashed. The, fertilizing

effect of the heron excrement may be responsible for stimulating the
vigorous growth of poison ivy, most of which was over a meter tall.

TWO TREE ISLAND

64. Latitude 46°l2’ Longitude 84°05’ 19.5 km east northeast
Pickford , Chippewa County, Michigan,visited 14 June l977.~

Species: HERRING GULL
Active Nests: 46
Census Method: total count -

Change From 1976: 10 percent increase
Percent Hatched : 83 percent -

Nesting Stage: f eathered young
Age Of Young: 90 percent class 3a—3b

~~ ~~~ mm

Productivity: 95 percent 
2Nest Density: 0.05 nests/rn

Colony Size: 0.17 ha
Increase In Available

Nesting Area: 89 percent
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Deg ree Of Utiliza t ion
Of New Area: 0 percen t

H~~~~~ & Culls: The boulder beach surrounding the island was 4 in wider

on the east , 7 m wider on the west and the mmorth and soutiu points were

both S tim longe r. Tlue size of the island increased from 0.09 ha (1976)

to 0.17 ha (1977), an increase of 0.08 ha or 89 percent .

The 46 nests r ep r esent an increase of four nests (10 percent)

over the 42 nests present in 1976. There were rio nests on the newly
exposed boulder beach. The nest site subs trate  was soil be tween the
boulders. The nettles and spotted touch—me—not were puddled in the

immediate area of time nests and puddled runways were evident .

STEAMBOAT ISLAND

65. Latitude 46°l0’ Longitude 84°12’ 12 km east northeast
Pickfo rd , Chippewa County ,  Michigan, visited 14 June 1977.

Species : HERRING GULL
Active Nests 16
Census Method : total count
Change From 1976: 27 percent decrease
Percent Hatched : 72 percent
Nesting Stage: downy/feath ered young
Age Of Young: 50 percent class 2a; 50 percent

3a—3b 43.3 mm
Productiv i ty :  93 percent 2Nest Density : 0.05 nests /nm
Colony Size: 0.07 ha
Increase In Available

Nesting Area : 133 percen t
Deg ree Of U t i l iza t ion

Of New Area : 0 percent

h e rring Gulls : Time boulder beach surrounding the island was 3 m wider
on the south , 6 tim wider on tiue north  and time west point was 8 m longer.
The east point extended 3 m beyond last year ’s point and then , making
a 900 ang le, extended 18 tim due south. The size of the island more
tha n doubled , from 0.03 ha (1976) to 0.07 ha ( 1977), an inc rease of

0.04 Lua or 133 percent .

The 16 nests represent a decrease of 6 nests (27 percent) from
the 22 nests present in 1976. There were no nests on any of the newl y
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exposed areas . The nest site substrate was soil between the boulders .

Pudd ling pr even ted the growt h of ne t t les in the immediate a rea of the

nests.

ROCK ISLAND

66. Latitude 46°23’ Longitude 84°09’ 18 km south southeast

Sault Ste. Marie, Chippewa County, Michiga; visited 28 June 1977.

Species: HERRING GULL GREAT BLUE HERON
Active Nests: 48 27
Census Method: total count total count
Change From 1976: 9 percent decrease 17 percent increase
Percent Hatched : 56 percent 100 percent (1—3/nest)
Nesting Stage : f eather ed young/ feathered young

renesting
Age Of Young: 100 percent class est. 3b—4

3a—3b X~~ 56.2 mm mm’
Productivity: 86 percent 2 93 percent 2Nest Density:  0.014 nests/rn 0.11 ~ests/m
Colony Size: 0.4 ha 250 in
Inc rease In Available

Nesting Area : 38 percent 25 percent
Degree Of U ti liza t ion

Of New Area : 13 percent 7 percent

Herring Gulls: The boulder beach along the north shore averaged 3.5 m

wider this year. The southeast point, middle of east bay , south point,

middle of west bay and southwest point were extended 5, 13, 6, 8 and 12

in further , respectively. Spotted touch—me—not was rapidly growing out

into the former bay areas. The size of the island increased from 0.29

ha (1976) to 0.4 ha (1977), an increase of 0.11 ha or 38 percent.
• The 48 nests represent a decrease of five nests (9 percent) from

the 53 nests present in 1976. Fifteen (36 percent) of tIme 42 nests in

the preexisting areas of the colony contained eggs or were empty, newly

constructed nest cups that were renesting attempts. Six nests (13

percent) were on newly exposed areas. The percent hatclued of these

nests was 0 percent compared to the 64 percent for nests in preexisting

areas.

The nests were dispersed over the entire island. The nest site

substrate was boulder (and soil between the boulders). Herbaceous
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vegetation was puddled in the immed iate area of t ime nests and puddled

runways througim the spotted touciu—me—not were evident.

Great Blue Herons: The 27 nests represent an increase of four nests

(17 percent)  over the 23 nests present in 1976. There were two new

nests in the 30—35 m tall American elm tha t conta ined the en t i re  colony

in 1976. Plus another , smaller (20 m) American elm , 10 mu to the south-

west , also supported two new nests. These four new nesting pairs

probably came from the Gem Island colony (5.5 km to time north northwest)

whiciu experienced a loss of 10 (23 percent) of its nests this season.

The presence of an add it ional nes t t ree incr eased t ime col ony size ( i . e .

area of ground over which the nests covered) from 200 mu2 (1976) to
2 2250 in (1977), an increase of 50 m or 25 percent.

Time large , annual quantities of heron excrement effectively re—

st r i c ted  any plant growth wi thin abou t ~ mu of the base of the nes t
t ree .  The cow parsnip and ne t t l e s  were progressively shor ter  the closer

to the open area they were. Over a d is tance  of only 3— 5 tim the lueigiu t

of the cow parsnip was red uced by h a l f .  And many i nd iv idua l s  of bothm

species had “burn ed”leaves ( i . e .  brown and c u r l e d ) .

GEM ISLAND

67. Latitude 46°26’ Longitude 84°ll’ 13.5 km soutimeast Sault

Ste. Marie, Chippewa County, Michi gamu, visited 28 June 1977..

Species: HERRING CULL GREAT BLUE h ERON
Ac tive Nests: 29 33 - •Census Method: total  count total  co~ n t
Change From 1976: 7 percent  increase 23 1~erc ent decrease
Percent Hatched : 62 percent 100 percent (2—3/nest)
Nesti ng Stage: feathered you ng feathered young
Age O~ Young: 80 percent class 3a—3h est. class 3b—4

X~ 56.1 mm

Productivity : 92 percen t 
2 

94 percent 
2Nest Density: 0.02 nests/rn 0.037 nes t s/ nm

Colony Size: 1.18 ima 0.089 ha
Increase In Avaii;mble

Nest ing Area : 40 percent 7 percen t decrease
Degree Of Utilization

Of New Area : 41 percent N/A
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Herring Gulls: The northeast shore was 9 in wider this year, the north-

west shore 3 mu wider , the southwest shore 3.5 mu wider, and the southeas t

bay had become cobble/boulder beach out to a distance of 22 in. The

southeast , northeast , northwest and southwest points were 8 , 12 , 9 arid
19 in longer , respectively . The size of the island increased from 0.84

ha (1976) to 1.18 ha (1977), an increase of 0.34 ha or 40 percent .

The 29 nests represent an increase of two nests (7 percent) over

the 27 nests present in 1976. The low percent hatched (62 percent) for

the colony as a whole was due to the retarded nesting of the large num—

ber of birds utilizing the newly exposed beach areas. Forty—one per-

cent (12 nests) of the 29 total nests were in new areas. The percent

hatched was 42 percent for nests in these new areas compared to 76 per-

cent for nests in preexisting areas.

The nests were dispersed over the entire island. The nest site

substrate was boulder (and soil between the boulders). The soil and

any herbaceous vegetation was well puddled in the immediate vicinity

of the nest and puddled runways through the spotted touch—me—not were

evident.

Great Blue Herons: The 33 nests represent a decrease of 10 nests (23

percent) from the 43 present in 1976. Four of the 10 missing nests

were accounted for. They had been blown down essentially intact. Four

pairs possibly relocated on Rock Island (5.5 km to the south southeast)

thereby accounting for the increase experienced by that colony this

year.

The nest trees were all deciduous (94 percent American elm, 6

percent white birch) and supported from 1—16 nests per. - tree. The. disuse

of one former nest tree reduced the size of the colony (i.e.- area of

ground covered by the nest trees) from 0.096 ha (1976) to 0.089 ha

(1977), an decrease of 0.007 ha or 7 percent.

The ground area under the nest trees was essentially devoid of

vegetation. However, the boulders under one nest tree did have night-

shade growing on them. Otherwise the brambles, cow parsnip arid nettles

were restricted to the perimeter of this barren area and were heavily

whitewashed and frequently appeared “burned”.
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SOUTHWEST NEEBISH ISLAN D

68. Lat i tude  46°l3’ Longitude 84°lO’ 14.5 km northeast

Pickford , Chippewa County, Michigan ,visited 14 June 1977 and

19 July 1977

Species: RING—BILLED GULL RING—BILLED GULL

ISLAN D I ISLAN D Il
Active Nests: 451 1,947
Census Method : 2 m belt transects point—quarter method

& total count & total count
Change From 1976: 109 percent increase 92 percent increase
Percent Hatched : 67 percent 58 percent
Nesting Stage: feathered young feathered young
Age Of Young: 100 percent class 80 percent class 3a—3b

3a—3b ~~~ 47.9 mm 46.5 tim
X
w
= 340.3 gm X~~ 376.2 gin

Productivity: 90 percent e~t. 90 percent e~t.
Nest Density: 0.93 nests/rn 0.78 nests/rn mm
Colony Size: 0.1134 ha 0.5 ha
Increase In Available

Nesting Area: 163 percent 67 percent
Degree Of Utilization

Of New Area: 11 percent 33 percent

Ring—billed Culls: Althoug h the lowered water levels have made the two

islands of this dredged material area 20 m closer, they still remain as

two separate subcolonies. Also, different censusing techniques were

employed on each and so they will be discussed separately. The data

of these two subcolonies were combined and presented in a third table .

Subcolony I: The east and west shores of Island I had 10 in wider clay

flats exposed and its north and south ends each extended out 15 mu.

This increased the overall size of the island from 0.0432 ha (1976) to

0.1134 ha (1977), an Increase of 0.0702 ha or 163 percent.

The size of the nesting colony more than doubled . The 451 nests

represent an increase of 235 nests (109 percent) over thue 216 nests

present in 1976. A 2 m wide belt transect was established through the

long axis of the colony (100 west of north). The number and contents

of each nest were recorded . The total number of nests was estimated

using the formula: 2
number nests in sample X total area of colony (m )
area of sample (m2)

D53

- 
-

~~~ ~~~~~~~~~ -



Earlier visits to other colonies had shown nesting densities to be less

in newly exposed areas, therefore , to avoid biases and probably an ex-

aggerated estimate, the density of nests within the belt transect sample

was used only to determine the number of nests in that portion of the

colony nesting in the pre—existing areas. A total nest count was used

to determine the size of that portion of the colony nesting on the newly

exposed clay beach area. The total nest count was the sum of these two

censuses. Forty—nine nests (11 percent) were on the newly exposed clay

beach. The percent hatched was 55 percent for these nests compared with 
-

69 percent for  nests in the preexisting area .

The nest site substrate was clay . On the preexisting area of

last year’s colony site only five plant species were growing (common

reed, sandbar willow, red—osier dogwood , red—berried elder, and

nettles). The birds nested throughout clumps of these species. The

guano—encrusted clay was puddled into a well—packed surface. Lamb ’s—

quarters and nettles were encroaching onto the newly exposed clay

“flats”. (See following section on vegetation analysis for further

details).

Subcolony II: The clay beach was 8 m wider on the east shore of the

colony site and 10 m wider on the west. The pond at the north end of

the colony was dried up and this new area , along with the adjacent san-

dy area which lacked any nests in 1976, were both dense nesting sites

this year. The beach around the remainder of the island averaged 20 in

wider and the marshy area on the west shore was dry . The area of the

colony increased from 0.3 ha (1976) to 0.5 ha (1977), an increase of

0.2 ha or 67 percent. 
-

The size of the nesting colony almost doubled . The 1,947 nests

represent an increase of 932 nests (92 percent) over the 1,015 nests

present •in 1976. A 125 m line transect was established through the

long, north—south axia of the colony . Fifty random points on the

transect were picked and the distance from the center point to the

center of the closest nest in each 900 quarter was measured . The total

number of nests was estimated using the formula: total area of colony
(mean distance)2
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He rbaceous Relative Relative Relative Three—W ay
Species Density Coverage Frequency Importance

Value
common reed 73.2 53.3 60.9 187.4
ne t t le  26.8 46.7 39.1 112.6

Woody ~pecies

sandbar willow 88.0 82.6 50.0 220.6

red—berried elder 11.1 11.6 25.0 47.7
red—osier dogwood 0.9 5.8 25.0 31.7

mm’
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Earlier visits to other colonies had shown nesting densities to be less

in the newly exposed areas, therefore, to avoid biases and probably an

exaggerated estimate, the point—quarter method was used only in the pre-

existing areas of the colony. A total nest count was used to determine

the size of that portion of the colony nesting on the newly exposed

beach areas. The total number of active nests was the sum of these two

censuses.

652 nests (33 percent) were in new areas. The low, overall per-

cent hatched for the colony as a whole was due to the retarded nesting

of those birds utilizing the new areas. Hatching was only 21 percent

for these nests compared to 83 percent for nests in pre—existing areas.

The nest site substrate was clay. The clay was heavily guano—

encrusted and well—puddled . The number of plant species present was

restricted (predominant species same as on Island I) .  The birds

nested throughout the dense stands of common reed (shich was 2 m tall

on 14 June) and under the elder, dogwood and willow.

Species : RING—BILLED GULL
TOTAL (both subcolonies)

Active Nests: 2 ,398
Census Method : belt transect , point—quarter method

& total count
- 

Change From 1976: 90 percent increase
Percent Hatched : 59 percent
Nesting Stage : feathered young
Age Of Young: 90 percent class 3a—3b

47 .2  mm
X = 321.4 ginw

Productivity: 90 percent e~ t .
Nest Density: 0.81 nests/rn
Colony Size: 0.6134 ha
Increase In Available

Nesting Area : 
- 

79 percent
Degree Of Utilization

c~c New Area: 29 percent

Vegetation Analysis: This was conducted on 19 July 1977. As the vege-

tation was essentially the same in both subcolonies, the detailed ana—

lysis conducted on Island I was considered representative for the colony

as a whole. A line transect was established through the north—south

axis of the colony. The herbaceous species were sampled in 1 m2 plots
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every o ther  mete r , fo r  a to ta l  of 15 samp le plots. Woody species were

sampled In two 16 in 2 
p lots 4 in apa r t  along time t r a n s e c t .  The numbe r of

ind iv idual  p lants  of each species aiud a v i s u a l  est imat ion  of the area

covered by c.ici m species were recorded.  Rela t ive dens i t y,  coverage and

f reque m.  ~y were ca lcu la ted  and importance values were assigned to each

species . These values are presented in the table on the fol lowing page .

Of time t o t a l  area samp led (47 1112 ) 62 percent  was bare and 38 percent

had vegeta t ive  cover (herbaceous and/or  wood y ) .  The maxinuum heights  of

tiue f i v e  pr edomituant  species on 19 Jul y were :  sandbar w i ]  low= 3 m ,

red—osier dogwood~ 2 . 5  nm , r e d— b e r r i e d  e lder =  2 in , and n et t ies  2 m.

MOON 1SLANI)

69. L a t i t u d e  46°.[3’ Longitude 84°10’ 14.5 knm northeast

Pick fo rd , Chi ppe~a County, Michigan, visi ted 14 June 1977 and

19 Jul y 1977.

Species :  RING— BILLED GULL
A c t i v e  Nests :  1 , 673
Census Method : p o i n t — q u a r t e r  method &

tota l count
Change Fro m 1976: 70 percent  increase
Percent Hatched : 69 percent
Nest ing  Stage : fea t imer ed  young
Age Of Young:  90 percent  class 2b—3b

44 .5  mnm
X = 265.5 ~‘nmw

Produi t iv i ty : 90 percent  e~~t .
Nest Dens ity : 0.73 nests/ in
Colony Size: 0.5533 ha
Increase In Avai lable

Nes t in g  Area : 72 percent
Degree Of U t i li z a t i o n

Of New Area : 19 percent

R i t u ~~~b i l ied  Gulls : In 1976 t ime edges of time colony s i te  w et c  0 .5—1.0  in

c Lay b l u f f s  dropp ing d ir e c t l y t o  time w a t e r .  Th i s  year th e re  were 10 in

clay beaches around time e n t i re  area , alt imough the b irds  on ly  imes t  ed in

the i n l an d  t h ir d  of t im is  tuew area . The former  inlet  and mn~mrs1m y a rea

( w i t h  sca t t e red  w i l l o w )  a t  time nor th iwe s t  corner of the colony s i t e

were d ry  and b e i n g  u t i l i z e d  by t he h i  rds fo r  nest ing .  Al so • I ime
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island ’s resident beaver population continued to open up new nesting

areas. Additional quaking aspen (15—20 cm diameter) were cut down in

the main, pre—existing area of the colony site. Also, the beaver cut

down all the young balsam poplar (average diameter= 5 cm) and many of

the willow saplings over a 15 in2 
area in the very dense willow growth

at the northeast corner of the colony . This “thinned—out” area con-

tained nests this year. The beavers’ lodge was half way up the east

shore of the island, 300 in irom the north end of the colony. Thus a

total of 0.2325 ha of newly available nesting area (newly exposed clay

beaches, dried up marsh, beaver—cleared area) was added to the pre-

existing 0.3213 ha of the colony , increasing the size of the colony to

0.5538 ha, an increase of 72 percent.

The 1,673 nests represent an increase of 691 nests (70 percent)

over the 982 nests present in 1976. Two line transects 20 in apart were

establisiued perpendicular to an east—west base line across the nortlu

end of the colony. Fifty random points on the transects were picked and

the d istance from the center point to the center of the closest nest in

each 900 
quarter was measured . The total number of nests was estimated

using the formula : total area of colony
(mean distance)2

Earlier visits to other colonies had shown nesting densities to be con-

siderably less in newly exposed areas, therefore, to avoid biases and

possibly an exaggerated estimate, the point—quarter method was used only

in the pre—existing areas of the colony . A total nest count was used

to determine the size of that portion of the colony nesting in the new

areas. The total number of active nests was the sum of these two con—

suses. A total of 318 nests (19 percent) were in the new areas. The

percent hatched was only 10 percent for these nests, compared to 84

percent for nests in the pre—existing areas.

The nest site substrate was clay , which was heavily guano—

encrusted . There were large, heavily—puddled areas devoid of vegeta-

tion. The number of plant species in tiue. main area of the colony was

restricted to seven herbaceous spec ies (common reed , quackgrass,

brambles, lamb ’s—quarters , nettles, milkweed , and white sweet clover)
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and three woody species (quaking aspen, red—berried elder and red—

osier dogwood). The birds nested throughout the dense stands of common

reed (1.5 m tall on 14 June) . Nesting also occured under the fallen
(i.e. beaver—cut) aspen and the elder and dogwood. Clumps of quack—
grass, lamb’s—quarters and nettles appeared to be “thriving” and were

up to 75 cm tall. A few scattered brambles and milkweed appeared wilt-

ed and burned . The new nesting area in the northwest portion of the

colony supported a greater variety (17) of species, with peach—leaf

willow being dominant. (See following section on vegetation analysis

for further details).

Vegetation Analysis: This was conducted on 19 July 1977. An eastwest

line transect was established across the entire width and through the

center of the main colony nesting on the pre—existing colony site.

This was to distinguish this area from the new nesting area through

which a second line transect was run . The herbaceous species were

sampled in 1 m2 plots every other meter , for a total of 24 sample

plots. Woody species were sampled in two 16 m
2 
plots along the tran-

sect. The number of individual plants of each species and a visual

estimation of the area covered by each species were recorded. Relative

density, coverage and frequency were calculated and importance values

were assigned to each species. These values are presented in the fol-

lowing table. Of the total area sampled (56 m2) 63 percent was bare

and 37 percent had vegetation cover (herbaceous and/or woody). The

gulls’ excrement appeared to have a stimulating effect on those species

capable of withstanding, or possibly growing tall quickly enough to

avoid, severe puddling. The maximum heights of the predominant species

on 19 July were: common reed= 224 cm, lamb ’s quarters~- 180 cm, and

quackgrass= 90 cm.

A second eastwest line transect was established through the new

nesting area in the northwest portion of the colony. In 1976 this area

was inundated , with only scattered shrubs above water. The herbaceous

species were sampled in 1 m2 plots every other meter, for a total of

nine sample plots. Woody species were sampled in four 16 m2 plots

every 4 m along the transect. The number of individual plants of each
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species and a visual estimation of the area covered by each species

were recorded. R~lative density, coverage and frequency were calcu—

lated and importance values were assigned to each species. These values -

are presented in the following table. Of the total area sampled (73 m~)

35 percent was bare and 65 percent had vegetation cover (herbaceous

and/or woody).

Herbaceous Relative Relative Relative Three—Way
Species Density Coverage Frequency Importance

Value

(Pre—existing
Area)

Lamb’s quarters 20.8 50.3 34.3 105.4
Quackgrass 57.2 18.2 22.9 98.3
Common reed 19.4 21.2 28.6 69.2
White sweet clover 1.5 8.0 2.9 12.4
Nettle 0.9 1.2 5.7 7.8
Milkweed 0.2 1.2 5.7 7.1

Woody Species
(Pre—existing Area)
Red—berried elder 86.4 84.2 33.0 203.6
Quaking aspen 13.6 15.8 67.0 96.4

(New Area)

Common reed 17.4 64.4 23.3 105.1
Manna grass 44.6 5.2 6.7 56.5
Nettle 12.0 7.5 13.3 32.8
Bluegrass 12.0 1.7 6.7 20.4
Lamb’s—quarters 2.5 4.0 10.0 16.5
Bone—set 1.2 1.7 10.0 12.9
Plantain 1.7 5.7 3.3 10.7
Red clover 1.7 1.1 6.7 9.5
Mullein 0.4 5.7 3.3 9.4
Rush 3.7 0.6 3.3 7.6. -

Sedge 1.7 0.6 3.3 5.6
Touch—me—not- 0.4 0.6 3.3 4.3
Pineapple—weed 0.4 0.6 3.3 4.3
Tall cinquefoil 0.4 0.6 3.3 4.3

Woody Species
(New Area)
Peachleaf willow 82.3 83.3 75.0 240.6
Red—osier dogwood 17.6 16.7 25.0 59.3
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Herring Gulls: There were seven nests in the upland vegetation in the

central portion of the island . This was 11 fewer nests (61 percent)

than the 18 nests present in 1976. Four nests were empty newly—con-

structed nest cups, two nests had one egg, and one nest had two eggs.

No young were seen. About 15 adults were overhead .

The area of this upland situation was 1 ha. Beavers had felled

nine 15—25 cm diameter quaking aspen at the edge of this open field.

SOUTHEAST NEEBISH ISLAND

70. Latitude 46°14’ Longitude 84°07’ 19.5 km northeast Pickford,

Chippewa County,  Michigan , visited 14 June 1977 and 19 July 1977.

Species : RING-BILLED GULL CO~D10N TERN
Active Nests: 55 45
Census Method : total count total count
Change From 1976: 15 percent increase 67 percent decrease
Percent Hatched : 1 percent 9 percent
Nesting Stage: incubation late incubation
Age Of Young: class 1 (N=1) 80 percent class 1

(N=5) 
~~~ 

10.2 mm
X = 16.2 grn

w
Productivity : no dead 

2 67 percent 
2Nest Density: 0.13 nests/rn 0.15 nests/rn

Colony Size: 0.0421 ha 0.312 ha

Ring—billed Gulls: The rock—faced walls of the island are nearly ver-

tical, thus the lower water levels had no effect on the size of the

available nesting area on the top. The 55 nests represent an increase

of six nests (12 percent) over the 49 nests present in 1976. The nest-

ing cycle of-this small colony was 3—4 weeks retarded relative to the

larger colonies southwest of Neebish Island. Also , the colony ’s nest

density was less than one—sixth those found in thue other colonies.

The nest site substrate was upland grass. The grass appeared

taller within the colony. Apparently the birds ’ excrement luad a stim—

ulating effect. Only the area immediately around the nest itself was

puddled to any extent. 
-

Vegetation Analysis: This was conducted on 19 July 1977. A line tran-

sect was established perpendicular to the long axis of the island and

D6 I.

IL ~~ ~
__

~~~ i _ i ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

-

~~~



ran through the center of the colony. The herbaceous species were sam-

pled in 1 m2 plots every other meter, for a total of 10 sample plots.

The number of individual plants and a visual estimation of the area

- covered by each species was recorded . Relative density , coverage and

frequency were calculated and importance values were assigned for each

species. These values are presented in the following table. Of the

total area sampled (10 in
2
) 29 percent was bare and 71 percent had veg-

etation cover (herbaceous).

Herbaceous Relative Relative Relative Three—Way
Species Densit y Coverage Frequency Importance

Value
(RGB Colony)

Bluegrass 80.6 48.9 21.3 150.8
Black mustard 7.9 23.8 14.9 46.6
Timoth y 6.8 16.2 19.1 42.1
Sheep sor rel 3.0 3.2 10.6 16.8
Yellow rocket 0.4 2.8 6.4 9.6
Field daisy 0.7 2.0 6.4 9.1
Dandelion 0.3 1.5 6.4 8.2
Shepa rd’ s—purse 0.1 0.4 6.4 6.9
Smartweed 0.05 0.4 2.1 2.6
Penny cress 0.05 0.3 2.1 2.5
Lamb ’s—quarters 0.02 0.3 2.1 2.4
Fleabane 0.02 0.1 2.1 2.2

Common Terns: The 45 nests represent a decrease of 91 nests (67 per-

cent) from the 134 nests present in 1976. Flotation of the third egg

from ten randomly selected nests showed 70 percent of the clutches to

be within one week of hatching .

A smaller percentage (20 percent) of the nests were on the bare
- - rock substrate this year. A total of 80 percent of the nests were in

the upland grass (predominantly Kentucky bluegrass). The effec t of the

nesting birds ott the vegetation was essentially negligible.

Vegetation Analysis: This was conducted on 19 July 1977. A line tran-

sect was established perpendicular to the long axis of the Island and

through the approximate center of the colony . The herbaceous species

were sampled In 1 in
2 
plots every other meter , for a total of 10 sample

plots. The number of individual plants of each species and a visual

estimation of the area covered by each species were recorded . Relative

density, coverage and frequency were calculated and importance values
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were assigned to each species. These values are presented in the fol-

lowing table. Of the total area sampled (10 m2) 27 percent was bare

and 73 percent had herbaceous cover.

Herbaceous Relative Relative Relative Three—Way
Species Density Coverage Frequency Importance

Value

(CT Colony)

Bluegrass 88.2 66.2 36.4 190.8
Timothy 9.5 11.7 13.6 34.8
Red clover 0.6 9.6 18.2 28.4
Field daisy 0.9 7.6 13.6 22.1
Black mustard 0.6 3.4 9.1 13.1
Yellow clover 0.1 1.4 4.5 6.0
Penny cress 0.02 0.1 4.5 4.6

Herring Gulls: The one pair formerly nesting in the upland grass at

the north end of the island was not present in 1977.

WEST SUGAR ISLAND I

71. Latitude 46°26’ Longitude 84°l5’ 9.5 km southeast Sault

Ste. Marie, Chippewa County , Michigan, visited 28 June 1977 and

12 July 1977.

Species: COMMON TER}I
Active Nests: 116
Census Method: total count
Change From 1976: 17 percent decrease
Percent Hatched : 22 percent
Nesting Stage: hatching
Age Of Young: class l—3b

X1~= 19.2 mm
- Productivity : 99 percent 2Nest Density: 0.13 nests/rn

Colony Size: 0.1725 ha 
-

Increase In Available -

Nesting Area: 275 percent
Degree Of Utilization

Of New Area: 48 percent

Common Terns: The west shore of time island was 6 m wider, the east was

2 m wider, the bay shore on the northeast was 9 m wider, and the north

and south ends extended 14 m and 35 in further , respectively. Smartweed ,
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yellow rocket, tumble—mustard , lamb ’s—quarters and some sandbar willow

were encroaching onto the new sand beaches . The pond was dried up and

grown over with cattail, arrowhead , willow, smartweed and yellow rocket.

The size of the Island almost tripled, from 0.046 ha (1976) to 0.1725

ha (1977) , an increase of 0.1265 ha or 275 percent.

The 116 nests represent a decrease of 23 nests (17 percent) from

the 139 nests present in 1976. Most of the missing pairs probably

nested on west Sugar Island II, 1 km to the north northwest , which was

a new colony with 44 nests In 1977. With only 22 percent of the colony

hatched on 28 June the colony appeared two weeks retarded , at least

relative to time northwest Sugar Island colony whiclu was 90 percent

hatched at this date with 80 percent of its young class 3a or 3b.

A total of 56 nests were on the newly exposed sand beach and in

the area of the dried up pond (six nests). Tlue percent hatched was

11 percent for nests in the new areas eonmpared to 33 percent for nests

in pre—existlng areas. In 1976, 20 percent of the nests were under the

rather dense growth of willow. Th is year there were practically no
nests in time densest areas of willow. The nest site substrate was sand

and the effect of the birds on time vegetation was neligible.
On 28 June the 10 randomly selected young aged were 30 percent

Class 2b, 30 percent Class 3a, and 40 percent Class 3b. However,

numerous nests also contained pipped eggs and/or newly hatched Class 1

chicks. On 12 July an estimated 25 percent of the young were in the

air.

Vegetation Analysis: This conducted on 12 July 1977. An east—west line

transect was established across the width of the island and through

the approximate center of the colony. The 25 in transect included the

rocks on the east shore, the sand and herbaceous vegetation east of the

center , the willow area in the center of the island , and the newly ex-

posed sand beach area on the west. The herbaceous species were sampled

in 0.5 m2 plots every other nmeter , for a total of 12 sample plots.

Willow was the only sizable (2 in tall) woody species (the others were

seedlings) and so was sampled in the same plots with the herhaceous

species. The number of individual plants of each species and a visual
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e s t imat ion of the area covered by cacim species were recorded . Rela t ive

density , cove rage ammd f requency  were  ca lcu la ted  and importance values

were assigned to each species. These va lue s ar e presented  in the fol-
lowing table . Of time total area sampled (6 m

2
) 61 percent was bare

and 39 percent had veget at ion  cover (herbaceous and/or  wood y ) .  The

maximum heights of time f ive  predominant  spec ies on 12 Jul y were:

sandbar willow= 2 in , snmartweed= 50 cm , lamb’s—q uarters= 40 cnm , spo tt ed

touch—rn e— not = 30 cm , and b iuegr ass= 10 cm .

Species Re Rela t ive Relat ive Thr ee—W ~~
Density covera~e Frequency ~~portance

Value

Sandbar willow 34.1 79.3 37.0 150.4

Bluegrass 20.9 3.0 11.1 35.0

Touch—me—not 13.8 5.6 7.4 26.8

Lamb ’s—quarters 10.9 0.9 7.4 19.2

Smartweed 2.9 3.7 11.1 17.7

Field sowthjstle 7.4 3.2 3.7 14.3

Balsam poplar

(seedlings) 7.4  1.3 3.7 12.4

Sed ge 0.6 1.5 3.7 5.8

Nightshade 0.6 0 .6 3.7 4.9

Yellow rocket 0.6 0.4 3.7 4.7

Dandelion 0.6 0.2 3.7 4.5

Sugar maple

(seedling) 0.3 0.2 3.7 4.2

WEST SUGAR ISLAN D II

72. Lat i tude 46026 ? Longitude 84°l5’ 8 km southeast Sault Ste.

Marie , Cki ppewa County,  Michi gan vis i ted 28 June l~77 mud ’
12 July 1977.

Species: COMMON TERN
Acti ve Nests:  44
Census Method : total count
Change From 1976: new colony
Percent Hatched : 52 percent
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Nesting Stage: hatching
Age Of Young: class l—3b

X = 18.6 mm
t

Productivity:  97 percent 2Nest Density: 0.08 nests/in
Colony Size: 0.0512 ha
Increase In Available

Nesting Area: totally new
Degree Of Utilization

Of New Area: 100 percent

Common Terns: West Sugar Island II located 1 km off the west shore of

Sugar Island and 1 kin north northeast of Six Mile Point on the main—

land. It is over 1 km north of Island I and so the two are treated as

separate colonies. Northwest Sugar Island is 1.8 km to the north

northwest and is also treated separately . Besides it is composed pri-

marily of clay rather than sand . Island II is roughly figure eight

shaped , oriented along a north—south axis that is 142 in long, 54 m 
V

at its widest and 23 m at i ts  narrowest .  The area of the island was

0.495 ha. A total of 95 percent  of the colony (42 nests) was within

a 0.0512 ha area on the north point . The other two nests were at the

soutimeast end of the island.

The central portion of the island (831 m2) supported a thick

growtiu of upland vegetation including balsam poplar (max. ht. 3—4 in),

sandbar willow, dandelion, yellow rocket , orange hawkweed , king devil,

common buttercup , common yarrow , field bedstraw , fleabane, evening

primrose , red clover, yellow clovers, sweet clover, horsetail rush,

timothy and bluegrass. Smartweed , yellow rocket and bluegrass were

growing on the sand beaches and points.

The entire colony of 44 nests was new. The birds probably came

from the Northwest Sugar Island I colony, which lost 23 nests.

All of the nests were on sand. The 20 random young aged on

28 June were of all ages: 20 percent Class 2a, 20 percent Class 2b,

20 percent Class 3a, 35 percent Class 3b. Several newly hatched Class I

chicks were also seen. On 12 July an estimated 30 percent of the young

were flying. On 19 July, from the air , most adults and young appeared

to be at the south end of the island . At this date the south end was

fairly open and relatively unvegetated , while the north end was densely
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covered with smartweed .

Vegetation Aiualysis: This was conducted on 12 July 1977. As this

colony was new and situated entirely on the north end of the newly ex-

posed sand beach , an east—west line transect was established 10 m south

of the north point. Thuis put the 30 m long transect through the approx-

imate center of the colony . The herbaceous species were sampled in

0.5 m2 plots every other meter , for a total of 15 sample plots. The

number of individual plants of each species and a visual estimation of

the area covered by each species were recorded . Relative density, coy—

erage and frequency were calculated and importance values were assigned

to each species. These values are presented in the following table.

Of the total area sampled (7.5 m
2
) 64 percent was bare and 36 percent

had herbaceous cover. The maximum heights of the five predominant

species on 12 July were: smartweed= 90 cm , lamb ’s—quarters= 70 cm ,

white sweet clover= 15 cm, bluegrass= 10 cm, and rush= 10 cm.

Species Relative Relative Relative Three—Way
Density Coverage Frequency Importance

- 
Value

Stnartweed 61.6 67.9 19.1 148.6

Bluegrass 12.2 7.3 13.2 32.7

White sweet clover 4.0  6.4 11.8 22.2
Lamb ’s—quar te r s  3.3 6.4 10.3 20.0
Rush 9.4 1.6 7.4 18.4
Sedge 4.0  1.9 8.8 14.7
Red clover 2 .6  2.8 8.8 14.2
Tumble—mustard 1.8 33 8.8 13.9

Yellow rocket 0.4 0.9 5.9 7.2
Plantain 0.4 0.5 1.5 2.4

Canada th is t le  0.1 0.5 1.5 2.1
Yellow clover 0.1 0.3 1.5 1.9
Dandelion 0.2 0.2 1.5 1.9
Herring Gulls: One nest containing one egg was located in the upland

vegetation In the center of the island .
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NORTHWEST SUGAR ISLAND

73. Latitude 46°27 ’ Longitude 84°16’ 6 k~u southeast Sault Ste.

Marie, Chippewa County, Michigan,visited 28 June 1977 and

12 July 1977

Species : COMMON TERN
Active Nests: 21
Census Method : total count
Change From 1976: 74 percent decrease
Percent Hatched : 90 percent
Nesting Stage: feathered young
Age Of Young : 80 percent class 3a—3b

X = 20.1 mm
t

Productivity : 96 percent 2Nest Density: 0.168 nests/rn
Colony Size: 0.07 ha
Increase In Available

Nesting Area : 536 percent V
Degree Of Utilization

Of New Area: 10 percent

Common Terns: The newly exposed clay beach surrounding the island

averaged 9 m wide. The size of the island increased from 0.011 ha

(1976) to 0.07 ha (1977), an increase of 0.059 ha or 536 percent. Plant

species encroaching onto the clay beach included smartweed , yellow

rocket, lamb ’s—quarters, common yarrow, red clover and horsetail rush.

The 21 nests represent a decrease of 60 nests (74 percent) from

the 81 nests present in 1976. Some of the missing pairs probably nested

on West Sugar Island II 1.8 km to the south southeast, which was a new

colony with 44 nests this year. With 90 percent of its clutches hatched

and 80 percent of its young Class 3a or 3b on 28 June, the colony ’s

stage of nesting was 2—3 weeks ahead of the other two islands’ tern

colonies to the south. On 12 July an estimated 90 percent of the young

were f lying.

The nest site substrate was upland grass and herbaceous vegetation

on clay. All except two of the nests were in the thickly vegetated , pre-

existing central area of the island. The other two nests were on the

newly exposed, open, clay “flats”. The percent hatched for these two

nests was 0 percent compared with 89 percent for nests on the pre—
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existing colony site. The grass and herbaceous vegetation in the immed—

late area of the nests was flattened .

Herri~~ Gulls: One nest containing two eggs was located among the tern

nests in the upland vegetation. The grass in the immediate vicinity of

the nest was puddled and there was a muddy (from the wet clay), extremely

well—p uddled path (25 cm wide) between the nest and the 1 m bluff at the
edge of the vegetation. No gulls were present in 1976.

Vegetation Analysis: This was conducted on 12 July 1977. As the island

sloped from the north up to the south a north—south line transect 28 m

long was established through the center of the colony . The herbaceous

species were sampled in 0.5 m2 plots every other meter, for a total of

14 sample plots. The number of individual plants of each species and a

visual estimation of the area covered by each species were recorded .

Relative density, coverage and frequency were calculated and importance

values were assigned to each species. Of the total sampled (7 m2) 33

percent was bare and 67 percent had herbaceous cover. The maximum

heights of the five predominant species on 12 July were: glodenrod=

120 cm , field sowthistle= 100 cm , bluegrass 75 cm, smartweed= 70 cm,

and horsetail rush= 50 cm.
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Herbaceous Relative Relative Relative Three—Way

~pecies Density Coverage Freq~uency Importance
Value

Bluegrass 55.8 24.1 12.0 91.9

Smartweed 16.7 22.3 7.6 46.6

Horsetall rush 12.4 20.6 7.6 40.6

Goldenrod 4.5 9.5 7.6 21.6

Field sowthistle 2.2 4.4 7.6 14.2

Canada thistle 1.1 2.9 6.5 10.5

Yellow rocket 0.8 2.9 6.5 10.2

Red clover 1.2 1.0 7.6 9.8

Tumble—mustard 0.2 0.4 3.3 9.3

White sweet clover 0.6 1.6 6.5 8.7

Common yarrow 1.1 1.4 5.4 7.9

Field daisy 0.3 2.1 4.3 6.7

Plantain 0.6 1.3 3.3 5.2

Lamb’s—quarters 0.6 0.8 3.3 4.7

Timothy 0.8 1.0 2.2 4.0

Orange hawkweed 0.4 0.3 3.3 4.0

Moss (unid.) 0.04 2.6 1.1 3.7

Dandelion 0.7 0.5 1.1 2.3

Yellow clover 0.1 0.2 1.1 1.4

Fireweed 0.04 0.1 1.1 1.2

Sedge 0.04 0.1 1.1 1.2
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Tb I tt  e t i t  i R S  t t u g  s i t  i s  In  t h i ’ HL’ .IV I ’ r I I and were  ct ’nsiised In

19 1 / .  The or i e n t  i t  ion ot the is l ands h a r b o r i ng  t h t ’~ s i t e~ and i l i s t  net :;

f rom the ma In land .i e (fltl i t  at  t~d ii FIgure Fl . The t. ii t .i l  numbe I ot act lvi,

nests is suuunar I . t’d be low :

G i e . i  I l it ’ r r i n g  R i n g —  Common Cusp I an
Ii 1w’ C u l l  b i l l  i’d Tern Tern
H e t o n C u t  I

Grape islands 0 4 1218 ii 0

Fast W est 1 6 3660 0 0

Cull  I s land 0 1750 440 0 0

Hat Island 0 601 0 0 686

H i gh Island 0 7 1442 81 116 *

Hi gh I s l a nd  Shoals  0 1) 0 0 47*

lie aux Calets 0 111 2870 0 3 12

P i smire  island 0 218 0 0 0

Second ree f West n t
P i s m i r t ’ 0 0 30 0

Squaw I s l and  west 0 17 0 1) 0

Shoe Is land  0 6 0 0

Trout I s land  0 10’) (1 0 0

Whi skey  is land (1 1!  0 0 0
- - 

1 2937 l l ~~9O 128 995

* Most It not all of these nests  were pair s  renest 1mg at  I ~‘r an ab ort  lvi’
(nit lal at tempt and are not I n c l u d e d  in  t lit’ t o t a l

2. An In I t I a I ct’nsiis ~ I t h i s  a rca was done In 1q76 and pub 11 sh.’d

in ‘Nest I ng and in tgrat ton a rt’a;: of ii I rds In t he U.  S. Crc ’nt l akes ’’ , by

W. C. Scha r F , M. Erdman , H. Chamber l in  and C • W . Shuga r I , I 97 7  • Info r—

mat ten [rem Seharl t ’t a t .  (1971) is not r ep eated  in t h e  1 9 / 1  report  unle s s
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new deveiopmt ’nt at  any j t t ~ (c i i  I i  r s i  t o  dt ’et ’u-d I t  llt’ct’s: ; ,t rv . The f o r m at

f o l l o w e d  is s i m i l a r  t o  1976 .

HF: IHOPS

I . As in 19 / (t , 1 was tn t t’ rt ’ st. etl iii oh t a In I ng t or eat- li co b u y  t hi’

numbe r of at’ t lvi’ ii en t :; and a ii I ud I e a t  [on of h rt ’ ’;t t ug  ch r oun  I t  ~gv ha ~t’d

on the  ntunbt ’ r of t~~~~;; hat ched . L t ’t ’hti tq tu ’s  Inc  lo de  (a) t o t a l  d l  rec t

c o unt s  of nes t  • t g t a and cli  j i L : ;  • ~‘t ( I t )  i t  t lie co l o n y  wa :. t o e  l a r g i ’ t o t

cli rect coun t  , 1 co u n t t ’~l at  t e : i s t  tO P ’rt - t ’nt of t l i i ’  n e st s  and cent  o u t s .

In lar ge H er r  Lu g  Cu 1 1 co lou  I t ’:; , I lie i -ou t  ou t : ;  et  t v t ’rv t e n t  Ii nest  was r e—

cordi ’d . Wh I It ’ a t  I n e st  ;; wer e  St I l l  coun t  Oil 
* 

t h i s  met hod : : a v t :;  i’ofls idet - —

a b le  t line be cau se’ t lit ’ ut :; I s a Vt ’ w i d e ’ 1 V d i  SN ’ i :;od and t lie et u n t i n  t ak e r

nc~~tt n ot w a l k  t o  cvi i v iii’:; t . In  l i t  gi - R I  t ig  - h i  I let1 Cii i t  col on  Ic ;; , 1 en

t ab  1 I stied ~ in w I dt~ st r I i r e  i v 10 in t ii rough I hi ’ nt’s! I ug ~1 I t a  an t i  rt ’ —

corded I he numt t i ’  r ~~ i test  s and  t~~~j t t  cut  of t a c i t  i n  t l i i  S samp it  a t  t ’a

The’ t ot a 1 numbe r (‘I nest:; was d ot  i’ri ;t I noel by ext  rapo I :ut I ng f torn t he’

number  ot  ne’s 15 per n u t  er s q u t ; u • In  t he samp le  a re’a - A l I t e r n  lit ’:;

Wt’EC coun ted

4 . The’ ct ’ I i n il : ;  n u t  hod~ We ’ I t ’ t h e  sami ’ a n t host’ u~ t ’d in  it) /6 .  1n

t he’ Int l  iv  (c itia I I si an(1 . l c co t tu :  s urn I :a; cit lie rw I nt  st at Oil I lit ’ d i r e c t  count

method was used. On :;evvr al  Ot ’t 8 8  Ions I u~ t’d re’nu i t s of d i r e c t  coun t

b ohse tvt ’rn  F rante ’s t -a .1 . Cut libt ’rt  (F _ ic)  and El i _ ~:i ht ’t h  H oward (E l i )  in  -

stead of repeat tug  coun t s  wit I cli w o n t  ii has ’ e p er t  urbt ’d t h e  h i  rds unne ’ci’s —

sar i  IY .

5. Vt’get ;it Ion was n~unp 1 i’d nit s i x  of l it ’ I s l I o n  — li pon a r r i v i n g

.1! a nt ~s! I ng sit  t ’ , 1 ft re t I don t i t  i~~d areas o I d ( f t  t’ r en t  vi’gt ’ t it  ion

;tssoc (at to ns In I hi’ ties t t u g  a t e a ,  I t lu’n r ;in~lonu lv  p 1 ne-ed t in u s e t ’ t S

th rough  ett e’h vt ’gt ’t a F I on t V pi ’ f r o m  t l i t ’ edgi ’ t o t h e  t’ent ra I li t ’S F L ng area

or across t he’ I s l an d  i t  I t  w a n  n ar r o w . Hci -b aet ’ouis veget  at ion was s;ini p i t ’d
by det cnn t n t  t ig f o r  each spec i t ’s t lit ’ Pt’ rc’t’ut  t o v i ’ rage and number of I n —

d iv [dun Is in  m e t e  t- ::qua V t ’ qt i : i t t  t a t  ;; at  t’VOt\ ’  ot her  int ’ l or a l o n g  t h i s  f i n n - -

sect l i n e .  A 16 m~ qua dr u t was u8t ’tI f o r  sanup 11mg woody vt’get at (on

(shrubs and s m a l l  rot’s) . Quail r at  s ‘in X ‘liii Wi ’ I t ’  P I need ronst ’cut I v e t  V
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along the: same l ine used for herbaceous vegetation . Percent coverage

and number of individuals were recorded for each shrub . Plant species

and importance values are’ indi cated in Table El . (page E37). Locations

of the transects are indicated on island maps . Some factors worthy of

note in the 1977 study are’:

6. Changes in Great Lakes wziter levels. One is tempted to hypoth-

esis that the high water in 1973 through 1976 limited the amount of avail- -

able nesting space and the’ number of nesting pairs . This may be partial-

ly t rite .

7. Water  levels  in Lake ?licii t gan and Lake Huron were 0.7 in above

the mean 1900—1976 levels In 1976. Water  had been at th i s  level s in ce

1973 (USACE , D e t r o i t , 19 7 T h ) .  Water  levels had decl ined to the average

1900— 1976 level by Ap r i l  and Hay 1977 and c o n t i n ued  a slow dec lin e . By

the t [me nes t ing  a c t i v i t y  coi~nenced in Ap r i l  atld i t  iona l land art’s around

nes t ing  s it e s  on a l l  i sl ands  except  Hat , Trout  and Whiskey was exposed .

Ap p a r e n t l y  adequate  nest  tu g space’ on the’ remainder  of the  i slands , except

Hi gh inland , increased f r o m  20 to 50 percent  of the’ 1976 size  (see m di-

vidual  I s l and  repor ts  f o r  ac tua l s ize ’s ) .  The a d d i t i o n  to Hi gh I sl a n d

was sand beach w h i c h  was not pr ime n e s t i n g  s u b s t r a te  of any species nest-

ing in the’ area.  Areas on the  ( ‘thor is lands were’ Jud ged ad equate  if they

were above and beyond the’ reach of storm waves as indicated by the  1977

hi gh wa te r  l ine , and I f  the  s u b s t rat e  of the newl y exposed area was

nested upon by b i rds  at o the r  s i tes .

8. Only on Cull Island can a correlat ion between Increased nest-

ing area and increased gull nest tug numbers be seen. The number of nest—

1mg H e r r i n g  Cul ls  inc reased b y 40 percen t  and a new or revived Ring—bil l -

ed Gull colony appeared on cobble than was 80 percent  under wa te r  in

1976. The nes t ing  area increased by a pp r o x im a t e ly  30 percent .

9. On East and West Grape Is lands , I le  aux Calets  and P ismire

Island the  nes t ing  populat ion remained  the same or decreased.  A l l  had

la rge  R i n g — h  11 It’d Cuil l  ties 11mg colon it’s except for P1 smi re, whi ch was

exclusively Herring Gulls.

10. In summary , there was some correlation between increased nest-

ing are’a and the number of pairs nesting at one Herring Cull, colony and
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iiO corr ela t ion between increased u t - s t i n g  area and the  number of pa i r s

nest  ing at R i n g — b i l l e d  C u ll  co lo t i  (os . This trend suggests that the’ R ing—

b i l l e d  Gui I popu la t  ion in at least this area of Lake Mich i gan Is not

l i m i t e d  in s ize h ava i lab le  itest Lug space. The oppos i t e  may be t rue f o r

H e r r i ng  Culls.

11. I n d i v i d ua l. s i te ’  se lec t  ion by Riii~~- hiU e d Gn11s . R i n g — b i l  led

Gul l s  on East and W e s t  Grape I s l ands  nested t o t a l l y in v e get a t e d  areas

in 1976 because’ t h i s  was the only area availab l e’. In 1977 , t he’ n e w l y

exposed cobble  beach gave ret urn lug b i rds a t h e  I~~t’ bet Wt’en lie’av ii y vt’gt’—

t a t e d  areas and un v eg eta t ed  ar t ’ae. in 1977 , 10 percent of the nests on

West Grape I s l a n d  and over 50 percent  on East  Grape I s land  we’re cons tru ct -

ed on the ’ newly  exposed cobble’. rite’ same n u m b e r  of p a i rs  p re sen t  in  both

yea rs suggest s  the  same h i  rds ret  t im ed and many chose to u t - s t  in the’ open

despite good nest Ing success in 1976 in vegetated areas. This  percent age

probab ly  i nd i cat e s  t h a t  R i n g — h i lied Culls are’ not part icularly tenacious

to t h e i r  previous n e s t i n g  s i t e ’s eve- n when s u c c e s s f u l .  This ap paren t l ack

of site tenacity in some Ring—hilled Gulls could allow this species to

move i n to  new areas  more r a p i d l y  t i tan  H er r i n g  G u l l s .

CRAVE ISLAND S

12. In 1976 port ions of a peninsula extending We St f rom the south-

west corner of Hog Island were’ Inundated by hi gh wate r  c r eat i n g  East and

West Grape islands. West Grape Island was separated from East Grape by

600 m of water and East Grape from Hog island by 150 in of w a t e r .  Lower

water levels in 1977 have exposed a cobble and gravel  bar which  connec ts
Eas t Grape to flog Island , but for purposes of this report it will still

ho r eferred to as Fast Grape Is land .

East Cr~j~ Tsl.i~ tl

13. la t. 45°47: Long . 085°24’. Size 7.520 ha

Visi t 1: 27 May , 16:30—18:00. Clear sky , 21°C, 16 kpli west wind.

(a) Total count of gul l  nes ts and eggs , (h) updated map. 

1 -. 
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Visit 2: 26 June , 11:00—13:00. Clear, 21°C, 24 kph south.

(a) Sampled vegetation , (b) counted Common Tern nests and eggs,

(c) mapped Common Tern nesting area.

Vis i t  3: 8 July , 17:00—17:30. Partly cloudy, 18°C, 24 kph west.

(a) V i ,u a l l y  surveyed productivity, (b) collected plants ,

(c) counted Common Tern Nests and eggs.

Species Nesting Active No. No. % Dead

area(ha) nests eggs chicks hatch chicks

H er r i n g  Cull —— 4 12 0 0 0

Ring—billed Gull. 0.210 1278 3234 0 0 0

Common Tern 0.010 11 (see discussion below)

Herring Cull. Nests were not aggregated .

R i n g — b i l i e d  Gull. Of the 1278 nests present in 1977, 744 (58 percent)

were placed in areas that  were covered by water  In 1976. Of these nests ,

20 (2 percent)  were p laced in dead red osier dogwood shrubs on the cobble

beach at the west end of the island , and 724 (56 percent)  were immediately

to the south of the 1976 nesting area on cobble that was practically de-

void of vegetation . Only 534 (42 percent) of the pairs present selected

the 1976 area that had abundant vegetation. On 27 May 1977, I inspected

eggs from 50 different nests for signs of hatching and found shells of

eggs in 7 nests were started. This Indicated pipping would occur in 1—2

days and hatching In 3—4 days. Flotation of eggs from 20 other nests in—
- - 

dicated hatching was 5—10 days away (development stages extrapolated from

Hays and LeCroy 1971). Using this evidence hatching commenced about 1

June and peaked about 6 June. About 1/3 of the chicks could fly on 8

July which Indicates a similar hatching date. Productivity appeared to

be very good on 8 July . The number of pairs increased 1.1 percent (1188

active nests in 1976) from 1976 and hatching was similar to 1976 as 3.3

percent of eggs present had hatched by 28 May 1976.

E6

_________________  -

- _ _ _ _  _ _ _  _ _ _ _ _ _ _



(‘or~:-leIi ‘i t ’ rn . (‘o ut  e’ u t  s of Ut St  s

4 e~~~~~
i ;  -~ t~~c~s 1 chit -k , 1 egg new scrape ’s

.‘9 .I t i f l t~ 1 3 1 5

8 Ink 0 7 0 3

1h~’ t -h i - k  p x e ’ s e n t  on 29 Jun ~ c~~n I~I not  be f ou n d  on 8 J u l y  . Th e’ st :tges

of i n cu b . t t  ion f * t  t h e  ~
- - e ’g g  c h i t  ch~-s prese’nt on 8 July we’re I oeu r within

t ’lit ’ week of l ay  I in ’. and t lire ’~’ ~ liii in 1— 5 days of h a t c h i n g . Thes - n es t

were probably not very stie - e- , S ; : t ’ , . ‘the ne’st  s w e r e - in an ai- e’:L 20 in x m

t h a t  was unde ’rw .i t e r  i i i  19 ie ’

Seul ’st r a t e ’ . See Se-b ar  I ‘~~ .tl . (1977) . The nest lag area used in 1976 was

unch i au~ ed . Add it I u:i I ne st  l ug  a r c a  to  t h e ’ sout h of the 1976 ni’s t i ng area

was cobb It’ beach ~ i iii se-at  t o  r~ j  boulders. Much of the cobb ~‘ was covered

wit Ii tie ’ad a I gat’ and Into rsp~’rs~’d with sma I pat ches  of sand -

V e&e’t ;i t  Len sampl i  u~ . I h~ 1 Oe’dt ions of two north—sout h t ranst ’~’ 1 s u~; e’d as

bast ’s f o r  n amp l Ing :1c c’ intl ft i~~t’J on Fi gure  E2 . Plant spec It S and in-

por t  a u ie ’e’ v .il~i~-~; a rt ’ l i s t  e’el i i i  al’ l ~‘ 1

I. I t  t O t  S ot~~~e i l l I c ’S t ~i1~ on ye t a t  ion . T r am p l i n g  of herb:u- e’eus ~‘ege’t~~—

t ion ~as not as h~’avv a~; in 1976 b~-~ ,wse’ t h ~’ number  of pa i r s  u s i n g  the

vege t a t  i’d area had dec r ease’d l~v abo u t  58 percent . As in 19, 6 most  of

t he’ a rca s he’ twe’t’n the ~,‘oodv sli r u b s  (pr  l u n a r  I ly reel os It’ r dogwood) had

l i t  t le ht ’rbaceous Vt ’~~ t ’ t a t  ion

l~f f ec t s  of wat e’r on t u e  ne’~~t i :  - u t , l  . The impac t of eros ion  hr waves

and i~ c and the potent ial for ~ I cod lug of nests hits been lessened b y t hi t’
lower  wa te r  levels  and w i d e r  e’.: ’i~ ’s in 1977.  The surface area of the

i s l a n d  in crease’d by 50 p e r c e n t  of  t he  1976 s Iz e  (5.02 ha i n  197 6) and

the n es t  lug area inc reased  1w •~2 percen t (0. 150 ha in  1976) . Wit i ic

there was ample nest i ng a rca ,iv,i I lab 1 ~‘ • t h~’ fle’ st in g  popu la r  ion inc  rt’ased
o n ly  one percent.
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West Grape Island

14. Lat. 45°47’ Long. 085°25’ Size 9.10 ha
Visit 1: 27 May, 13 :00—16:00. Clear sky, 21 °C , 10 kph southwest wind.
(a ) Censused gull nests and contents , (b) counted Great Blue Heron nests ,
(c) updated maps.

VisIt 2: 24 June , 11:00—17:00. Cloudy , foggy , 18°C, 25—40 kph west.
(a) Sampled vegetation, (b) counted Great Blue Heron chicks.

Visit 3: 8 July, 18:00—18:20. Partly cloudy, 18°C, 25 kph west.

(a) Visually surveyed productivity, (b) collected plants.

Species Nesting Active No. No. Dead

acea(ha) nests eggs chicks hatch chicks

Great Blue Heron —- 3 ND ND ND 0

Herring Gull -— 6 18 ND ND ND

Ring—billed Gull 0.860 3660

Sample area 0.096 410 1135 9 1.0 0

Great Blue Heron. Two inactive nests were in white ash, arA three active

nests in another. A sixth nest had fallen to the ground . On 8 July 1

observed three almost fully feathered chicks (1 in 1 nest, 2 in another).

Herring Gull. The nests were not aggregated but scattered among the

Ring—billed Cull nests. 
-

Ring—billed Cull. The nests and contents were recorded in sIx 3 in wide
strips that were 30 a apart and oriented north—south across the island.
Total nesting. population was estimated by extrapolation of the number of

nests in the sample area to total area. The total nesting pairs decreased

by about 8 percent from 1976. This Is probably not significant and could

be attributed to sample error. If this is correct , the population re-

mained stable from 1976 to 1977. The gulls nested on 44 percent greater

area In 1977 (0.559 ha in 1976). Of the pairs present in 1977, 977 (27
percent) built nests on the new nesting area. This new area was cobble

beach immediately to the south of the 1976 nesting area, where 950

E9 
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(26 pe r cent )  nests were constructed , and sand beach to the north , where

47 ( 1 pe rcent )  nests  were b u i l t .  Both new art-as we’re devoid of vegeta-

tion. Only 1 percent of the total eggs present had hatched on 27 Kay

1977 which was about two or three days later than a 26.6 percent hatch

on 28 May 1976. Productivity appeared to be good on 8 July , when the

majority of the chicks could fly. Only 19 dead chicks were counted in

50 percent of the nesting area.

Substrate. See Scharf et al. (1977). Newly exposed beaches were cobble
to the south , and sand and stone to the north.

Vegetation sampii~~. Sampling was done on 76 June . Tree transects were ’

Placed In the nesting area and a fourth transect was sampled 50 m west

of the nesting area (Figure El). The fourth transect allows quantifi-

cation of the efecct of gull nesting on the vegetation . 1’lants and im-

portance’ values are’ indicated In Table El.

Effect s of~~uul1 t,o~~t I u ~~~~av e~~~ta1ion . See Scharf et al. (1977). Little

herhaceous vegetation grew in the vegetated nest lug  area in 1977 beca use

of t rampling and overfertili zation .

E f fe c t s  of wat r on thi’ ne n area. The lower water levels have ex—

pose’ci broad beaches to the north and south wh ich  buffered the vegetated

aru’a from wave and Ice action . The island Increased by 38 percent and

the nesting area increased by 44 percent. The number of pairs nesting

here remained stable or decreased slightly.

Historical a~pects and jiotentiai threats_to the n est i ng jl r ds  (East and

West Grape).. See Scharf et al. (1077). Lower water levels In 1977 eon—

‘ . nectcel East Grape to Hog Island . Tf this trend continues , West Grape

will be connected In 1978, There are no records of quadruped predators

on Hog Island but I assume that either red fox or coyotes are present

as they are on other large Island tn  the Beaver islands. Probably the

loss of protection afforded the islands by h i gh water will lead to aban-

donment or reduced nesting numb ers at the Grape Tsiand colonies in the

future . Gulls have probably nested on the Grape Is lands in high water

years and moved elsewhere when th c- island became connected to Hog Island
(Hatt et al. 1948).

ELO
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Gui 1 I s l a n d

15. i.at . 45°42’ Long. 085°50’ Size 104.2 ha

Visit 1: 28 May , 10:00—16:00. Clear sky, 21°C, 25 kph southwest wind.

(a) Total count of gull nests.

Visit 2: 25 June , 13:00—18:00. Clear , 24°C, 16 kph west.

(a) Sampled vegetation , (b ) colle’cted p l a n t s , (c) visuall y surveyed pro-

ductivity.

Spec ies Nest ing A c t iv e  No. No. Dead

area (ha)  nests  eggs chicks ha tch  chicks

Herring Cull 12.660 1750

Sample nests  17’, 440 46 9.5 5

Ring—bi l l ed  Cu ll 0.230 440 ND 0 0 0

Herriq g juU .  Al l  nes ts  were counted and the  con t e n t s  of every tenth

nest recorded.  The number  of p a i r s  has increased by 324 paIr s  (23 per— I
cent Increase)  from 1976. The-re wore  84 inure ’ p ai rs  on the  I lgh tt ow e r

island of the  n o r t h w e s t  p o in t  than  in  1976 , which  represents  an 88 per-

cent increase.  The r emaIn ing  330 pai rs were p r im a r i l y  along the south-

east , south , and southwest shores. These shores were not suitable for

n e st in g  In 1976 he ’cause of hi gh w a t e r .  Commencemen t of h a t c h in g  was not

spread evenly over the island hut was concen t ra ted  on the  nor th  and

south p o i n t s .  Hatching began l a t e r  than  in 1976 (50 percent of the eggs

had ha tched  on 29 May 1977) whI ch fo l l ows  the general  t rend in the Beaver

I s lands .  Fox p r e d a t i o n  and d i s tu rbance  was prc.hnbly a c o n tr i b u t i n g  fac-

tor  in the  la ter  ha t ch ing  in  1977.  H a Lt  eL. al .  (1948) reported tha t  red

fox t racks  wound between nests  wi th no app arent  harm to t h e  n e s t i n g

b!rd~~. I saw no evidence  of can ids  in 1976, On 27 May 1977. over 10

percent  of the nests on the east side’ of the island had eggs ly ing  out-

side the nest  cup. Many of these eggs , as w e l l  as the remaining eggs in

the n e ar s , were broken 1 or we’re cracked and leaking . This suggested d i s —

t ur b~inc# ’ and predat  ion had occurred which o f t en  re ’sults in add l ing  of

E l ?
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.i t t e ’r exposli t~~ to &~UV I ronnu ’u t 1 a t  ress wh I t he i t i t i  I t  a Wt’ ri’ off

h ’  L i  eggs . In this e a s t  em a t e a  tin ~‘ S June’ • I t ociud t ou t dead a d u l t s

.itid .~0+ de’aej cli i ckn . Mo nt ci t t lie e .i me i S S t ’s we r~ l’ ,t , l  lv de’ omp ei ’;ed , b it t

I Iv ci b I i’d a that we’ t’e I rt’nti iv k i l l  eel had been ~‘it ~- 
~‘ t u rod 11(1151’ EOIiS  t tine’s

liv can tn t ’ •‘c L b .  Fo~ t racks we’ i ’  a I no (‘V iden t in  mu d oP a dry I ng pond.

I’oss L b  le ’ (‘xl) Lana I  ion I or I lit ’ change ’ i n  ~n’dat iex~ pre’sstlrt’ Inc I t id e ’ a

‘~ e . t t e ’ i t  y t i t  c I t  ht’t ~, t e ’ \ ’ 01) (lii’ m l  511(1 aiid 1 1)1111 1 r ’ . I I c i i i  of f O X O n  SC ’ t e i ’ ~ S the

L et ’ in the’ whit ci t  ot~ l9/t~—77.

H i  ni ’ — h i  I I eel ( i i  1 1 . I l i t ’  Iltitflhit ’i ~ t ~ •t i ~~ ~~~ t ~ :‘ii May is I ake’ u .ia the

Pei li t i l  .i t ion c’s t I mat  e . On 2 I~ Jitti e t l ie ’ fu 11 ow lug numbe r of non t a • eggs

an t i  ~‘h I ck a we it ’  p rosen

N e s t s  w i t h  1 oge’s —— S i  N e st s  w i t h  I e’i i l ck , I egg ——

“ 2 eggs — - 64 I I  1 ch ick  —— 3

‘‘ 1 egg — —  / 5  Empt  v nes t  a —— i / t i

•‘ I ~i i l e ’k , Eggs out o f n e s ts  —— 45

2 tg ga --— I flead c h i ck s  —— 75
“ 2 cli ick ;

I egg — -— I

i t in e’V I ~l~’~it I t ent t ii is list t li.~ t I he’ Ii reed i n , e v e Ic d i d  i l c i t  p r ogr e ’su

n or m a l  lv  . 01 t ’ I gli t I iv I ug cli it ’ ks on 24 .1 ~tn e ’ , Oi ’ t’ was two wt’e’ks o ld  and

t h e ’ tif he’ r Se’vt’fl Wi ’ Ut ’ I eas I h,-in t Ii roe ci ;IVs old  . A nil nsa I co I ony anon 1 d

hav e li:i t che’el t lie maj ~‘ r it  v o I t he ‘li I ck s by at less t 1(1 June’ and wou ld

ktv  e beeui re’l at i ye’ I v ayne’li ronous . No cli IC’ ka con! d lit ~’’’ I I own I rem t h is

e’o tony  by 25 .Iune at  nce’ no eggs were hat cIted 2 7 d: tvs  ear l  I or on 78 May

Normally Ring—hi I led ~ t il is take’ at le as t  15 dsys t o  at  t a In the I l i ght

at .i i ~e ’ of I ile ~. Pt’s~ Lii I i ’ reasons I or t lie ahuci tr~. I pl’Ogress I ciii o I b i’e’i’d—

Lug Incl ude’ (~
) 1 1 00(1 lug t i P  t lie nea t tug  area .in,i (h)  fox  pr e’dat ion and

d ( a t  i i  rbeinct’ . Ab out 80 p ercent  of t lie’ R i n g — t i l l  I ‘J Cut  I flea I a were ea ’n—

a t  t i e ~ ’ t ‘J ott rocks , i i i i l  cobb le  bt ’aeti that were’ covered by wat e r  in  1976

About tine—ha It ot I lit’se’ ue,n I a we me I ens t ham I). 1 in above th e ’ I ake and

wit h u t  21) in of t l i e ’ l ik e ’ edge’ when It was cal in. I t is  cone ’e [yaM e that

at etin wav.~a P ruin I hi t ’ t t t iu t t  Ii cotil ~l have f lo o d e d  these nest a. Fox d is ruth—

. i t i e ’ e t o t h I S ar i ’  a an mel y wits a eon tr (liii t I ng f a c to r  t ci t lie’ poor sit e  ~‘eS5

ut the  RIng I. I I  toil ( u  l I t ; at; i t wii~ l i i i • He’i ’i ’ I ti g Ci t  I is. :\ppriixima t ci y 200

El i
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of t he’ nests were above the reach of storm waves , hut they d i f f e red

l i t t l e  in the numbe!r of eggs, chicks , or empty nests. Chick carcasses

could not be Inspected f o r  eviden ce of canine tooth puncture’s becauae

they we’re’ bably decomposed. Par ts  of six r e cen t l y  k i l l e d  and eat en

adults  were sca t te red  about the nest ing area indicating that fox visit-

ing the colony . Eggs from 10 3—egg nests we’re f l o a ted  on 24 June to

determine ’  the stage of incubat ion and a l l  were in the f i r s t  two weeks

of incubatIon (developmenta l  s tage ’s were ext rapola ted  from Hays and

l,ecroy 1971) .

Substrate. See Seharf  et al .  (1977) [or H e r r i n g  Cu l l  area.  The Ring—

b E !  led Gui  Is nested on stone and cobble beach in  an area t h a t  was 80

percent  itnd er wa te r  in 1976.

V
~&e’tat ion_ snrnn~ 1n&. The’ location s of two t r a n sec t s  through the H e r r i n g

Cci ii  nest I ng a i-cia are ’ m d i  c;ited on Fi gure E4 . Plant spec I es and Impor-

t ance  values  are l i s t e d  in Table El .

E f f e ct s  of ~j u1l  nest .  f t  on vc~~~t n L  Ion . See S c har t  e’t al .  ( 1 9 7 7 ) .  There

was l i t t l e  obvious  e f f e c t  in 1976 elm 1977 othe’r than possible r e t ar d a —

t Eon of success tonal  stages in the ’ lk’rr 1mg Cmli nesting areas. The

pr inc  ip at  p1 ants  In  the R i n g — b i t  it’d Cciii nest ing area Inc litded red—

be r r i e d  elder , reel os icr dogwood , at  ing ing ne’f tic ’ and Chines e mu stard .

Many of the woody shrubs were partially dead . ThIs cannot be In t erp re t ed

as ent i r e l y  an e f f e c t  of gull nes t ing  since a large stand of dead arbor
vitae in land  from the Ring—bil led  (h i l l  nes t ing  area suggests that  waves
or Ice’ eithe r caused or contributed to the dead vegetat ion . The vegeta-

t i o n  could  have been ki l led by Ring—hilled Cdlii nesting activity prior

to 1976.

E f f e c t s  cif w~ Ler on the nes t tn&~~ ea. The light-tower island was con-
nected to Cci i i  island by a na rrow gravel bar.  T h i s  i s land was increased
by S t  pe’rcent  of i ts  1976 s ize  (from 0.258 has to 0.610 ha) w h i l e  the
number of nests inc reased 88 pere’ent ( f rom 96 to 182). Nesting area on

Cit I 1 I s I  and proper In c t’eased about 17 percent and n e s t i n g  p a i r s  increased

25 percent . See also e f f e c t s  of gu l l nest i ng on vege ta t ion .

H i s t or i c a l  
- 

aspects  and j~pt ent  t a t  t h reat s  to the nest iniLb ir d s ,  See

Sehart et al . (1977) and d iscu ssion for each species .
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Hat Island

16. Lat . 45047 Long. 085°18’ Size 5.500 ha

Visit 1: 26 May , 18:00—18:45.  Clear sky , 21 °C , calm .

(a) Counted Casp ian Tern nests.

Visit 2: 30 May—24 June.

(a) Counted Herring Gull nests on 30 May .

Visit 3: 27 June—i July .

(a) Cou nted Herring Cull chicks on 7 Jul y,  (b) sampled vegetation on 5

July.

Species Nesting Active No. No. Dead

area(ha) nests eggs chicks hatch chicks

Great Blue Heron —— 0

Herring Gull 2.304 603 1027 667 39.4 6

Caspian Tern —— 686 1729 0 0 0

Great Blue Heron. FJC reported that several birds investigated the old

nests early in the season but none nested here in 1977.

Herring Cull. The number of pairs declined 83 pairs (11 pe rcen t)  from

690 pairs in 1976. The most likely explanation for the reduction is

that human disturbance associated with 1976 investigations of gulls and

terns caused some pai rs to move elsewhere in 1977. Peak of hatching

occurred about 25 May 1976, while in 1977, peak of hatching occurred

about 31 May . The later breeding chronology was caused by colder weather

and a later ice—out date. This follows the general trend for the area
- 

but a late spring was not entirely the cause. Another investigator

camped on the northeast corner of the island during the pre—egg and egg—

laying period and about 100 nests in this area hatched one week later

than the majority of nests on other parts of the island . The first

Herring Cull chicks were able to fly on 30 June. On 7 July almost all
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young bi rds le f t  the island and sat on the wate r  as I walked around the
Island.  I counted 457 young, almos t al l of which would live to the fly-

ing Stage .

Casp ian Te rn. The tern colony decline by 44 pairs  (6 percent) from 730

pairs in 1976. This may have been a t t r ibutable  to a wash—out of 140

nests on 10 June 1976 or to disturbance from Invest igators working with

the tern s in 1976. Cannon nett ing by FJC on 31 May and 1 , 2 , and 3 June

1977 led di rect l y to the abandonment of 442 nests (65 percent of the

total) on Hat Island as determined by a total count of nests on 13 June .

This is no t unusual behavior for birds of the cr ested tern group and can
he expected when a colony is subjected to cannon netting and prolonged

disturbance necessary for processing captured birds. There were 360

3—5 week—old chicks on 7 July . Almost all of these would live to fly

from the colony . Productivity was very poor if calculated ctsing the

original colony size, but normal using the original colony size , but

normal using the number of nests remaining after cannon netting .

Renestj~~. After the abandonment of 65 percent of the nests on Hat

Is land in late May and early June , renes ting began at the following sites:
a. Hat Island. I observed the first renests on 2 June at the edge of

and among the abandoned nests. Eggs were laid in 15 nests after 31 May .

Only one chick hatched (on 2 July) from the replacement clutches and 8

of the renests had been abandoned by 7 July .
b. Shoe Island. About 50 pai rs renested on t h i s  small Island . Hatch-

ing began on 6 July .

c. lie aux Calets. There were 56 nests with 2 or 3 eggs or chicks on

9 July. The majority of these were undoubtedly renestthg attempts from

Hat Island since FJC reported no widespread abandonment on lie aux Calets

In May or June.

d. High Island. FJC and RH counted about 116 nests on 9 July . They

fe l t  not all of the nests here were renests because hatching began on
30 June . Peak of hatching occurred about 7 July which would have been

adequate time for the birds to move from Hat Island and i n i t i a t e  renes t—
Ing.

E17
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e. High Island Shoal. Originally 120 birds renested here, but only 42

nests remained on 9 July . The original total was determined from the

number of eggs that had been piled in two windrows by waves. Hatching

began 9 July .

Desertion of a Caspian Tern colony and subsequent establishment of col-

onies elsewhere have been described by Vaisanen (1973).

Substrate. See Scharf et al. (1977). There has been little change from

1976.

Vegetation sampling . The location of 4 transects used for sampling are
indicated on Figure E5. Plant species found and importance values are

listed in Table El.

Effects of nesting gulls on vegetation. Effects unchanged from 1976

(see Scharf et al. 1977).

Effects of water on the nesting area. The only change noted was that

200 m
2 
of cobble shore were exposed on the southwest and northwest cor—

ncr.

High Island

17. Lat . 45°45 ’ Long . 085°40’ Size 1530 ha
Visit 1: 29 May , 11:00—14:00 . Cloudy , 18°C, 25—40 kph northeast wind .

(a ) Censused gu ll nests and contents, (b) counted tern nests.

Visit 2: 9 July , 11:00—14:00 . Clear , 21°C, 15—20 kph northwest.
(a) Samp led vegetation , (b) visually surveyed productivity.

Species - Nesting No. No. No. Dead
area (ha) nests eggs chicks hatch chicks

Herring Gull —— 7 21 0 0 0
Ring—billed Gull 0.616 3422

Sample area 0.069 384 1037 0 0 0

Common Tern(29 May) 0.152 87 221 0 0 0

Caspian Tern 0.060 116 241
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He rr ing Cull .  Nests were not aggregated.

Rin g—b t I led  Cull. I es t imated the number of nests by determining an

average area per nest in the samp le area and extrapolating this to the~
total nesting area. The nesting populat ion increased one percent frLlm

1976 when I estimated the population at 3313 pairs . This is well with-

in the sampling error and the re fo re  the populat ion remained unchanged
from 1976 to 1977. I approximated the length of incubation from develop-

ment of 27 eggs opened in connection with another study on 29 May. The

embryos in these eggs had been incubated from 12-22 days wi th  the major-
i ty  about 16—18 days (development stages extrapolated from Hays and

LeCroy 1971). This would place the beginning of hatching on 2 June w i t h

the peak about 8 June . Breeding chronology was similar to 1976 when I

est imated peak of hatching occured on 9 June . Reproduction was good bet

probably not as successful as in an undisturbed colony . I counted 64

dead 3-4 week old R i n g — b i l l  chicks  on 8 July.  FJC and EM reported tha t

m any young ran toward the t ip  of the point when humans entered the col-
ony . They felt the young were killed by adults while attempting to re-

turn to their territories. The dead young I inspected had been “scalped 1’

by adults wh ich supports t he i r  conclusion . Canid predation and disturb-

ance we re unimportant  in 1977 (see potent ia l  t h r ea t s ) .

common Terns. The 87 nests (only 47 had eggs) present on 29 June 1977
represented a 79 percent reduct ion from this time in 1976 , when 441 nests
had eggs. The number of nests had increased to 160 by mid-June (EM) but

‘ t h i s  is s t i l l  a 36 percent reduction from 1976. FJC and EM counted 87
chicks on 9 July 1977 ranging in age from hatchlings to almost fully

fea thered . This indicates lack of synchrony among the Common Terns since
no extensive destruction of f i r s t  clutches was observed that could ac-
count for renesting. Mortality from canid predation and disturbance

played an insignificant role in chick survival in 1977 (see Schnrf et al.
1977 , and potential threats below).

Casptan Tern. I saw three adults fly from the point on 29 May 1977 but

no nests or scrapes were found . FJC and RH counted 116 nests on 21 June

and the addition of 21 more nests during the second week of July. Hatch-

ing began on 29 May and peaked abo ut 7 July (FJC) . Commencement of



ha tchi ng on 29 June makes it unl ikel y tha t all the pairs nes ting on

Hi gh Island were renesting pairs from hat Island. Approximately 26 days

is required for average incubation which would only allow two or three

days to prod uce a replacement clutch which is not possible. About 10—15

days are req uired to in itiate rene sting wh ich wo uld al low ha t ching by 7

July. Probably a few pairs had initiated nesting on High Island when

the majority of the pairs arrived from Hat Island . EH counted 127

chicks on 16 July which was fairly good production for a renesting

attempt. None were older than 2½ weeks and most were about 1½ weeks.

All of these chicks would not live to fly from the colony.

Substrate.  No change from 1976 (see Scharf 1977) .

Vegetation sampling . Transects used as base lines for sampling are in-

dica ted on Figure E6. Plant species and importance values are listed

in Table El .

E f f e c t s  of gull  and te rn  nest ing on vegetat ion.  The Ring—billed Gulls

have extended their nesting territory about 15 m further toward the tip

of the point . The Ammophila breviliguata growing in the new nesting

area and in las t year ’s nesting area was heavily trampled and yellow—

green in color. I saw very few florets on the grass growing in the

nest ing area. The woody shrubs on the gull point were also in poor

condition , but this was caused by a combina tion tra mpling and over—
fertilization by gulls and wind erosion.

Effects of water levels on the nesting area. The beaches on either

side of the point are 4—5 m wider than in 1976. This will reduce ero-

sion by waves , curren ts, and ice.
Historical aspects and potential threats to the nesting birds. See

Scharf et al . ( 1977) . The Hi gh Island lan d colony is un ique in tha t

all four species of common Great Lakes lan ds nest here. In 1976 the

colony also had one of the largest Common Tern nesting colony in the

Great Lakes. This colony is also somewhat unique in that it receives

the greatest amount of human disturbance of the 13 colonies in the

Beaver Islands . Disturbance is primari ly from pleasure boaters  and
campers . Pleasure boaters are attracted to the island because of the

deep natural harbor protected by the gull nesting point , and the broad
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sandy beaches. The relatively isolated nature of the island and lack of

people make the island a camping area which is growing In popularity.

The gull and tern colony attracts the attention of island visitors

whether they are simply cur ious or calicious. The island and colony

will undoubtedly receive greater people pressure in the future which

will result in abandonment of the colony by the terns and possibly the

gulls. The lan d colony is about 500 m from two Michigan Department of

Natural Resources cabins which make excellent bases for investiga tors .

The cabins were used by FJC , EH and a group from Andrews University in

1977. This adds additional pressure to the colony and makes it impera-
tive that responsible research is conducted at this colony taking into

consideration the requirements and tolerances of all species nesting

here. Canid predation and disturbance resulted in essentially total

failure of the colony in 1975 , and very poor success of the Common Terns
and Caspian Terns in 1976. In 1977 I saw four sets of tracks going Into

the colony on 29 May but in June , FJC and RH found tracks indicating a
fox or coyote had entered the colony only on a few nights. There were

very few birds killed in 1977, and canid predation and disturbance did

not account for appreciable mortality. FJC and EH suggested their pres—

ence around and near the colony in the first half of Nay and all of June
may have kept canids away from th~ colony .

High Is land Shoal

18. Lat .  45045 1  Long . 085°40’ Size 0.0815 ha

Visit 1: 9 July, 14:30—15:10. Clear, 21°C , 25— 30 kph north wind.
(a) Counted Caspian Tern nests and eggs, (b) mapped island (Figure E7).

Species Nesting Active No. No. ¼ Eggs out

area (ha) nests eggs chicks hatch of nest

Caspian Tern 0.0150 42 91 1 1.1 200

Casp ian Tern. All nests were renesting attempts from Hat Island. O n —
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Figure El High Islafld Shoals and Shoe Inland , 1977.
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gina 11 y there were 120 nests but about 80 were washed out about two

wet’ks at t or laying. The c~~~~ ; wer e  p i led in tw o  w I ndrows and 2S of ~ttese

t’g~~S were’ opofled tO dote rm no t h e  age t h e  eggs w ’  re when washed out

~fli ’ 42 005 ts that rem:i I nod W e ’ ro lust beg Inn I ng t o  h a t c h  oti 9 iii I y

Sub~;t ra to . Sand and s tone

Effects of tern nest  tn& on vt~~e( at ton . No v eg et at i o n  present

t h s tor t c a l as2ects and p o i e n t i a l  ~~ t~~~~~~ tJiy_ ut ’s U b I id s .  T h i s

shea I has been under  wa t IS~ r or washed w i t h  wa t t’ r s I ne t ’ 976 . A l so set’

Schart ci ai. (1977).

t h e  aux Ca let

19. I.at 45°4 1 ‘ Long . 085° l 1’ Si~ t ’ 1.3060 ha
V isit 1: 26 May, 12:00—16 :00. Clea r , 2 1°C, 15 kph souti~ wind.

(a) Counted  Herring Ciii 1 and Casp Ian  Tern nest  and contents , (b) con—

susod Ring—hill ed Cu I t s , (c) updated map.

V I s i t  2: 9 .hu ly ,  I S :00—1 8:0 0 . Clear , 26 °C , 2 5 kph  n o r t h we s t .

(a) Samp i ed voget at ion , (b) count ed  Casp Ian  Te rn cli i k s  and v i  sn a i l  v st i r —
veyed gu l l  product IVI t y.

Spec los N e st i n g  Act ive No. No. Dead

area (ha) nest s egg~; cli i cks hat ch c h ick s

Her r ing  Cul l

N E point &

E shore 0.069 91

Sca t ter ed  among

R I n g — h i l l s  48

Total 131 311 30 9.0 0

R i n g — h i l i e d  Cu l l  0.600 2870 1

Sample area 0.0S6 269 769 7 0.9 0
Casplan Tern 0.060 312 Ni) ND NI) 0

1 
F.IC and EU d i roe t I y count ed 2465 nests on 71 May (Tb is represents about

I ‘ pe re’ent sampling or ro r)
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Herring Cull. As in 1976, Herring Culls concentrated on the northeast

point and also along the east shore. Many of the pairs on the east

shore were at 1976 waterline . The remainder of the nests were’ scat-

tered through the Ring—billed Cul ls and around the perimeter of the Ring—

billed Gull nesting area.

Ring—billed Gull. The nesting population was estimated by determining

the number of nests In a sample area and extrapolating this to the total

nesting area. In 1976 1 used point—center—quarter to estimate the num-

ber of pairs and arrived at an erroneous figure because of the unsulta—

bility of this method for estimating gull nesting populations. The ac-

tual number of nests was between 3500 and 4000 based on a visual esti-

mate and a count of birds In photographs. The nu mber of birds has de-

creased from 1976 but the degree of change cannot be determined with my

data. The most obvious change occurred in the central nesting area

where few Ring—billed Cull nests in several areas was partially caused

by the presence of Herring Culls nesting in the cen t ral region. The

peak of hatching occurred about five days later in 1977 than in 1976.

On 29 May 1976 49 percent of the eggs present had hatched while on 27

May 1977, 0.9 percent had hatched . Productivity appeared to be good on

9 July.

Caspian Tern. The terns nested in roughly the same areas as in 1976.

Additional nesting areas on the northwest point and west shore were ex-

posed by lower water levels. Terns that nested on the northwest pofnt

in 1975 and 1976 were usually washed out , hut lower water levels and

exposed rocky shoa l to the south and west protected t1~is area and allowed

successful nesting in 1977. 1 counted 260 chicks 3—5 weeks old on 9
July which indicated productivity was good.

Vegetation sampling . The transect used as a base for a sample plo t is

indicated on Figure E8. Plant spec ies and Importance values are indi-

cated In Table El.

Sub s t ra te .  See Scharf Ct al. (1977). The newly exposed areas along the

east and west shores were primarily cobble covered with stone and pebble.

An exception is the southern point of exposed boulders .

Effeet~ oLgulls and terns on vegetat ion. See Schar! et al. (1977).
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E f f e ct s_of water on nest ing areas. The island was increased by about

48 percen t of the 1976 sIze of 0.55 ha. Most of this newly exposed cob-

ble beach was not hi gh enough or far enough in l a n d  and was washed by

storm waves. The species and percent Increase over the 1976 nesting

area are: Herring Gu l l , 23 percent; Ring—billed C ul l , 9 percent; and

Caspian Tern , 27 percent.

Historical, aspects and p o t e n ti a l  threats  to the  nes n~~, ,g~ii ls .  See

Scharf et al. (1977).

P i s m i r e  Is land

20. Lat. 45°47’ Long. 085°27 ’ Size 42.60 ha

Vis it 1: 27 May , 10:30—12:30. Clear , 21°C, 15—20 kph south wind .

(a) Counted nests and con ten ts , (b) updated map (Figure 1;9).

Species Nesting Active No. No. 2 Dead

area(ha) nests eggs ch icks hatch chicks

Herri ng Gull 0.166 238 432 263 61.0 3

H er r in,,g Gull. The number of nesting pairs decreased by 12 percent from

270 pairs in 1976. 1 can advance no explanation for this decrease. A

departure in the general trend of a delayed breeding chronology was noted

here. On 28 May 1977 70 percent of the eggs had hatched and on 27 May

1976 61 percent were hatched. The peak of hatching  in both years oc—

curred about 26 May . Chick survival appeared to be very good on 27 Nay.

Substrate. See Scharf et al. (1977). The newly exposed beaches were

cobble with a few boulders .

Effects of gull nesting on vege tat i on . Grass on the nor th  half  of the

vegetated area was moderately tramp led in 1976 and 1977.

E f f e c t s  o. water on the_n e s t i n g  area.  The island increased by 37 per-

cent of the 1976 size (0.311 ha). Only 10 pairs nested on th e newly ex-

posed cobble beach .
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Historical aspects and potentia l threats to the nesting birds. See

Scharf et aL (1977).

Shoe Island

21. Lat . 45°48’ Long . 085°18’ Size 0.093 ha

Visit 1: 13 June , 18:00—19:30. Clear , 21°C, calm .

(a) Counted gull and tern nests , (b) mapped Island (Figure E7).

Visit 2: 9 July , 14:00—14:20. Partly cloudy , 23°C, 15—20 kph northwest

wind .

(a) Counted nests, eggs and chicks.

Species Nesting Active No. No. Dead

area(ha) nests eggs chicks hatch chicks

Herring Gull —— 6
1 

5 2 40.0 1

Caspian Tern

(9 July)  0.007 53 102 14 12.1 0

‘Four nests were empty but were being attended.

Herring Gull. One chick lived to fly from the island.

Caspian Tern. All nests were replacement clutches laid by pairs that

abandoned Hat Island after cannon netting .

Substrate. The southern shore and the east end of the island were 5—

30 cia Stones piled in a ridge . The Caspian terns nested on a drift - 
-

ridge that was probably piled ’tip in the fall of 1976 and winter of 1977.

Effects of gull and tern nesting on vegetation. Nc’ vegetation present.

Effects of water on the nesting birds. Storm waves washed two Ilerring

Gull nests and 20 Casp ian nests away in June 1976. In 1977 water levels

decreased sufficiently to allow successful nesting .

Historical aspects and potential threats to the nesting birds. See

Scharf et al. (1977).
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~q~,aw Island

22. Lat. 45
0511 Long. 085°36’ Size 45.000ha

VIsit 1: 26 May , 19:00—20:00. Clear , 21°C, calm.

(a) Counted Herring Cull nests and eggs.

Species Nesting Active No. No. Percent Dead

area(ha) nests eggs chicks hatch chicks

Herring Cull 0.134 72 182 0 0 0

• Herring Cull. The number of nests increased 44 percent from 1976 when

50 paIrs nested here . The nesting area remained the same. On 28 May

1976, 36.6 percent of the eggs had hat ched. Squaw was about 7 days

later than in 1976.

Substrate. See Scharf et al . (1977).

Effects of nesting gulls on vegetation. None. See Scharf et al. (1977).

Effects of water on nesting, area. The nesting area was not influenced

by water in 1976 or 1977.

Trout Island

23. Lat. 45°47 ’ Long. 085°42’ Size 49.000 ha

Visit 1: 29 May, 16:00—17:00. Partly cloudy sky, 15°C, 10—15 kph north—
east wind .

(a) Counted gull nests, eggs and chicks.

Species Nesting Active No. No. Percent Dead

area(ha) nests eggs chicks hatch chicks

Herring Gull 0.134 105 157 121 43.5

Herring Gull. In 1977, 116 pairs nested in the same area as 1976. Per-

cent hatch on 30 May 1976 was 50.5 which is equivalent to 43.5 percent
on 29 May 1977.
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Substrate. See Scharf et al. (1977).

Effects of water on the nest ing area. None.

H i s t o r i c a l  aspects and~~~ tenttal threats to the nest~~ & bi rds. See

Scharf et al. . (1977) .

Whiskey Island

24. Lat . 45°45 ’ Long . 085°37’ Size 51.000 ha

Visit 1: 26 May , 20:30—21:00. Clear sky, 21°C, calm .

(a) Counted gull nest~; , eggs and chicks .

Species Nesting Active No. No. Percent

area(ha) nests eggs chicks hatch

Herring Gull  0.003 13 35 4 10.3

Herring Gull. The number of pa irs and percen t of hatching were the same

as 1976. Eggs in the 13 nests were 27 percent hatched on 28 May 1976.

Subs t ra te .  See Scharf et al. (1977).

E f f e c t s  of gull nesting on vegetation. None.

E f f e c t s  of water  on the nesting area. None .
}Iistorica1 ,~~ p~çts and potential threa ts  to the nest ing birds.  See

Scharf et al. (1977).

~llRONO1.OGY OF USE

25. In 1973—74 1 recorded the percentage of eggs hatched per day

in the Herring Gull and Ring—billed Gul.l colony on South Manitou Island ,

Lake Michigan . Since this colony was fairly normal during Incubation

and was located approximately 70 km south of the Beaver Island colonies,

the percentage of eggs hatched per day (or ra te  of hatching)  is appli-

cable to the Beaver Island colonies. Peak of hatch for the Beaver Is-

land colonies was determined by placing the percent hatch at any partic-

ular colony on curves drawn with the South Manitcu data and counting the

E32

- .: 
- 

- - 4



number of days to or past peak of h a t c h i n g .  Peak of hatching is defined

as the day that 50 percent of the viable eggs have hatched. About 70 to

90 percent of eggs present at hatihin g are viable .

26. A f t e r  peak of hatch i s  determined the lengths of various stages
of the breeding cycle g iven bc1~~’~ arc used to dete rmine when eggs were

laid and when chicks will fly . Chronology from laying to hatching is

by species :

H e r r in g  Cull 27 days (Sliugart , unpub I. da ta  for the Great Lakes)

Ring~~~il1ed ( 26 days (Ver iueer 1970 , Shugar t  unpuh i . data)

Com~ion Tern 20 days (h ays and LeCroy 1971)

Caspian Tern 26 days ( S l iu g a r t  , unpub i . da t a  for Great Lakes)

From ha tch ing  to f l i ght stage f o r :

Herring Gull 42 days ( P a v nt e r  1949)

RI q~~~~~lled Cull  37 days (Verme er 1970)

Common Tern 30 days (Palmer 1941)

Casn~jin Tern 37 days (Shugart , ~.npub l .  da t a  f o r  Great  Lakes)

Peak o’ Peak of I’eak of

lay ing ha tch ing  f l y ing

E s ~~~~~~~ ej s l a n d

Ring—billed Gull 11 May 6 June 13 July

West G rape Island

Ring—hil led Cul l  7 May 2 June 9 July
Cull island

Herring Gull 5 May 2 June 14 J ul y

Ring—billed Cull i i  N~y 7 June 14 July

Hat Island

Herring Cull 30 April 28 May 10 July

Casp lan Te rn 17 May 11 June 17 Jul y
H i gh Island

Ring—hilled Bull 12 May 8 June 15 July

Common Tern 3rd—4th week May//2nd—3rd week June//July

Caspian Tern 12 June 7 July 13 Aug
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Chronology of use (cont.)

Peak of Peak of Peak of

la y ing h a t c h i n g  f l y i n g

Hi gh Island Shoal

Caspian Tern 16 June 12 July 18 Aug

lie aux Galet

He r r ing  Gul l  5 May 2 June 14 J u l y

Ring—billed Cull 10 May 6 June 13 July

Caspian Tern 18 May 13 June 20 .luly

Pi smire  Island 2 Apr 26 Nay 7 July

Shoe Island 16 June 12 July 18 Aug

Trout Island 1 1 Ma y 7 June 19 July

Whiskey Island 1 Nay 28 May 9 July

NESTING SiTES NOT USED IN 1977

27. Tim ’s Island. As in 1976 th i s  island was almost identical

to East Grape Tsland but  no b i r ds  nested here in e i the r  yea r .

.~8. Two islands 800 m southeas t  of Hog lsland. No nests in 1977.

THE IMPORTANCE OF TH E BEAVER ISLANDS TO MIGRATING BIRDS

29. There are no records documenting the role the Beaver Island

play in migration over Lake Michi gan . The larger islands probably are

important in providing forag ing and resting areas for passerines while

flying over Lake Michigan .
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ADI)EN DITM

Grassy_ Island

31. Lat. Long. Size 0.03 ha

This the second shoal west of Pismire Island. This shoal was

completely awash in 1976 .
I v i s i t e d  Grassy I s l and  on 27 May 1977 and found t wo  Horring

Cull nests: one contained three eggs, the other  was e m p t y .  The exposed

area  was 220 m long ( n o r t h — s o u t h )  and 20 m at the w id e s t  po in t  and com-

posed of boulder and rocks w i t h  sand and gravel between.  The shoreline

was i r r e g u l ar and probably changed dai l y depend ing  on wash f r om waves .

No vegetation was present on 27 May.

I saw two Common Terns on 27 May 1977 but found no nests .  On

a subsequent visit on 8 August 1977 , there were 36 chicks and 17 eggs

present indicating that about 30 pairs of Common Terns had nested here.

Ch icks ranged in age from hatchling to almost fledged . The shoal was

20 per cen t covered b y smar tweed tha t  was up to 0.7 m in hei gh t .
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