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INTRODUCTION: 

The black tern ( Chl ldo11ia::; nlqer) ls a colonial nestin'y 
marsh bird which has been de~lining across its range in North 
America during the pd.st 20-30 years \Dunn and Agro 1995). 
Very little ls known about numbers for th~s species in 
Vermont ptior to the work of Shambaugh in the 1990's 
(Shambaugh 1992, 1993 , 1994 , 1995). Based on the limited 
numLer 6f black terns which c:;urrently nest in Vermont, and 
the limited evidence· for a d•cline here as well the rest of 
the .Northeast, the ::>pecies w•·i:; l.i..::>ted as threatened in 
Vermont iT1 199~. The Vermont department of Fish and Wildlife 
CVDFW) has decided it is an appropr iate time to review this 
species' current status and initiate discussion about options 
f or future research and µtanaQement. · This document is the 
ilri tial product of that process. 

This report is intended to provide the background 
information necessary for resear6hers, managers, and the 
concerned public. .i.n Vermont to discuss the future ne.eds of 

· this species. As such, the information included emphasizes 
the Verrnout populdtion and what is and is not known about it. 
Much of the inf orruation necessary for thia discussion though 
is regional and continent-.wide .1.n nature so it is hoped that 
this document will also be of use to others· outside of 
Ve.cmont. · 

In addition to a review of the current status of the 
black tern, this document includes a series of research and 
management opt.ions which mi9ht be ot most benefit to this 
species, and which of those might be performed in Vermont. 
Again, tht::se are intended to spur an dctive discussion as to 
what, ·if .ahy, future work s hould be done concernin<;;i this 
species, w~at are the hlghe~t p~iorities, and what · is 
economi·cal°ly ·realistic. The•e are not intended to be 
specific r••~arch proposals. but a starting point for 
discussion on feasibility and priorities. 

This report is based on a review 0£ current literature 
and discussions with black tern researchers afld managers 
throughout the U.S. There have be6n several excellent 
re~iews in the pa·st few years, of the natural history of this 
species in the northeastern J.S. <Novak 1992 ) , northcentral 
U. S. (Hands et al. 1989 ) . Ontario (Austen and Cadman 1994), 
and North America \Dunn anti Agro 1995). It is not the intent 
of this paper to repeat these reviews, but to concentrate on 
the most rec6nt resea1ch. gaps in the knowledge basa, 
manage~ent techniques, and future options regarding this 
spe;.,lbs in Vermont. 
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. The · pnim..i..ses upon · which this paper ls· ia~~1i{~~e that the 
l>lack tern has a limited distribution in Verino.ti.t :;;,:and that 
the pvpul<.1·tion · ha~ d€clin~J. in · Lil€ po.::;t 30' Y.e~~';ii;'rto. iess than 
100 breeding pairs. In addition. it , ls this auth9~'s opinion 
tha t it i~ desi£~ble to p1event the futther <lecllrie ~f this 
species I if feasible I and possiLl y work towards en-ha.ricing the 
cuu.·e:1t population. Because th.ls s.(Jecies i1ests in several 
marshes in Vermont which are. under managernEn1t for waterfowl I 

.the·n~ is aleu q1e poteutial ~o o.ct.i vel y manaye for this 
species. It ls hoped thqt this document will prove useful in 

. p:r: o 1notin11 ¢!iscussion· a::> to what research is stil 1 neede·d, 
what ntanage111ent optio~s ·are availabl'e, and what if any 
researcl1 and manage~ent should be undertaken in Vermont in 
the ne.xt several years. Al though this report was · wr.i tten at 
t -he i:equ;:.si: of the VDFW. the c011tents are the views . of the 
author and not nece~sarily those of the VDFW. 

NATURAL HISTORY: 

Because there are numeruus excellent ieviews of the 
natural history ·of this species only a brief summary of 
cun·ent h.now-ledge is pre~ented bi:-low. This · info.c:n1ation is 
included as ~ necessary background to the la~er discussion~ 
ot re·search Heeds · <..\nd rnanage-ment options .. 

Breedin<J Range: 
Blac k ·tsrns nest from Britisli .Col~mbla and Cal.ifornia .in 

tlie west, across the ylains states and provinces to northern 
New En<;ila.111.l. and Nova Scoti.:. (see Figure 1 l . !n the 
northeastern Unittid States. blapk terns have baen observed to 
nest in :r:e(,em:. years only ln l1oi·ne, l' e \,. tork , Penn::;ylvania , 
an<l Vermont ( see Figure 2}. 

Breeding habitat: 
The pre.i:.srreci nesti·ny hab.i tdt for th·e black tern is. 

large marshes dominated by a mi.x of water and emergent 
veQetation ~uch as cai:tail ( Txpha fil2..12..:..i, bur.raed. <·Sparganiuni 
fill.Q.:. l , . or bulrush . (Scirpus ~). ·The best conditions appear 
to exist· where water and vegetation are e~eniy mixed~ 
muskrats abundant, and snags plentiful . T~e snags give the 
adults .areas- to perch when not teeding or .tending the young. 
In Vermont, a suitable substitute has been found to be duck 
bl int.is o,r their remain::>. i1uskrats Clte an lmporta11t component 
of the black tern habitat for several reasons. Muskrat 
feedin9 activ itiEs keep pitches Jf open water p1esent, and 
muskrat feeding platfoirns and abandoned lodg8s of ten serve as 
th..; subst.ratE. l.lpon which nest::> a.r6 ·built . 

. T·her -= arc several ongo ing projects which seak to of fer a 
roor e prec.Lse des er iptiu11 of black t6!}1 i;iestlny habi·tat 
(Hi c key 1995 , Ma~son 19g4 , Shambaugh 1995). When these 
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projee;ts· ctre complete they should pJ:ovide a dc:scr iptio11 of 
pretsrred black tsrn nescing habita t suitable for detailed 
vegetation management. 

Migration , Winter Range, and Habits: 
VeJ..·y little i's .c·eco1·dstl in the l.i'teratura abuut either 

migration or wiutering habits of thi& species . Black terns 
lt:..,·.;e th6i.C b.cssdinq areas in 111id-Auyu::H. tu mid-September, 
and migrate through Nor th AnJer lea a11d ·Mexico to the w.,int.er ing 
areas in Central Alns1icd an nori:.hern South Am~rica. 

This species is n~inly marine during the winter months, 
primarily staviny nt:>ar the · ·acif.i.c coast from Costa Rica 
south to Peru. Major concentrations appeai to exist in the 
o.l ea of the Gulf of P.:•.11a.ma a.nu a1.~jacent Col umb..i.a. Accordiny 
to Stile& and Skutch ll989> the black ,tern "Prefers sheltered 
ot!::;ho1·e wate:t.s and bays bat otten i ·anges 6mi ( 10km) or more 
out to saa, usuall y not beyond sight of land: . ... usually 
singly ur in small , loose £1.ocks tnat, quickly concenti·ate 
over schools of small tlshes driven to surface . by larger ones 
below: • .... ra.cGl :i div<=s: a.1sc ea-::::. plankton anu maL· ine water-
;:;tr lders ... " . 

Vermont Range · and Habitat: 
The · black t-ei·;1 can JJ6 toun<l in th.n~e di::>tinct areas in 

Varmont. For the purposas qf .this paper thase wi 11 be cal led 
populations althouyh whsthe~ : they are ::;uffi~iently isolated 
to warrcwt this distinction .f,i.s dabatable. Thasa populations 
a.re: . i i 

Mlsslsquoi Population: . This populatio11 is located at th6 
noL·th end of Lake Champlain, PL' iinar il y wi thi11 Missi~quo..i. 
National Wildlife Refuge CMNWRJ, with a ·uolony also at the 
Mud Creek IVJ.lclllfe Ma11a.gement A!ea (WMA l. This a.cea 
comprises the mC:t :jor bla1.;I\ tarn nasting po~ulation in 
Vermont i ;:;c; e I'abl e l) . Ot the colunias wi thl11 this· 

.population . Mud · Cc eek· and C.caflbe! ry Pool are both in man­
maue im1:JOundment s. It i::; t!H~L efv.u~ po::;::>.1.bla tna t 
management for black ternQ could be incorporated into 
manavam·ant plu.11~ for thss~ a~: ec.s. The Mud Creek 
impouqdmerit · is curr antl y _, . .,~ netid of vegetation control due 
to i_t!~ takeover b ! cat.ta.i .' ,,; ~T~pha E.lll2...:_) •• The Cranber:t y 
Pool .impoundn1ent ·lost its... .il.ity to conta.in water during 
1995 due to d lsaking dik \ . . 

Dead Creek Population: This poµu!atiori is located at the 
· ' sout.h end of .Lake Champlain about 90 km by air tro10 ·the 
Missi~quoi population. The majority ot nest sites in this 
popula.tlon a:i:e l ocated with.Ln 'tht: Dead, Creek WMA. The . 
Roule 17 North and Routte 17 South colony sitas are both 
wi thl.1 an .L:npv!.!iH.!el.l an:: a pt th.1.s ma1 sh. As with the 
impoundments ir1 t:r1e Mi::.sisquoi population. these area$ 
could mosi: .;.;u;l l y be mamHjed foL· blt."1.ck tern::;. The numbe:c 
ot nest ing terns lfl this populatio!t have de!'.=liued 
i:;ufflc.Li:311.t_l y 111 ti1e p.lst 'two years that thi::;- population 
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coul~. be in dan'9~r of el~~lina~io~ ( s~e .T~pf,~.f.t.~ .· It is 
poss~olG howevei'~ . t~a~ th~& d~li.ne is . a ~·~~•rY response 
to unusual water l~_yels . ~ .ri Lak~ Champlain ,.d~~q the past 
two yecu s and that the birds will return when ·flater level& 
are aga.iu more normal. , 

Memphremagog Population: Lake Meniphrema<,JO<J is about 75 km 
ease of ths north end .of Lake Champlain and the · Mis.slsquoi 
population. The only known colony site in this population 
is within the South Bay. WM.A, and consists of less than 10 
pairs. hf:J with the Dead Cx·eek population, this area is in 
severe danyer of beiuc,i extirpated because of the low 
numbers of birds present. 

As de~cri~e4 above, most colony slte::; in Vermont ·are 
within publicfy owned Wildlif e Manaqement Areas oL· National 
Wildlite Re!uyes, · and several are within artificial 
impound.me11ts. As such, theE>e areas have hlstoricall'y been 
managed for waterfo~l . and black ta~ns bave most likely 
benef l ted tr om t hat management. It i& u'nknown whether public 
aget}Cles hcive p.cot.ected most areas whe.re black terns prefer 
to nest, or it terns are respondinq to some act.i.vlty 
a<:;socia.ted with waterfowl ma11a9ement. · 

DESCRIPTION Qf POPULATION CBANGES--t·· _. •, 

The U.S. Fish and Wildlife. Service (USFWS) Breeding 
Bird Survey has quantified population trends for this ~pecies 
from 1966-1992 and found an overall population decline 
thr.ou<;ihout North America <lurinq this period.' The population 
dropped contine11t-wide during the 1960' s and 1970' s., but may 
have stablllzed ~omewhat since then (Dunn aud Agro 1995). 
Because o! these documented ·declines in numbers the black 
teru has been proposed a$ a candidate for the federal 
endangered species list . . 

In New York, siQnificant declines were observed from th~ 
1950 'a and 1960's to the late 1980's when concerns were 
.ca.i::;ed abo·ut the status o.t. the black . tern population (Cax·roll 
1988, Novak 1990). ·Carroll lists hista.r:ic. n~stiuQ colonies · 
in New York and ~stimated that almost half t22 of 53) were no 
longer utilized. Since that time the New ~ork State Fish and 
Wildllfa Dlvision has· been monitoring ' the population levels · 
ct black terns. Table 2 (from Hazzocchi and Muller 199SJ 
shows that the current Ne~ York population ~ppears stable at 
around 250 pairs over the p'ast six years. 

The black tern does not appear to nave nested in New 
England at all prior to the 1900 ' s, with the first documented 
nes tin<;i in Vermont in 193 7. It is 110.t clea.c whether this was 
actually a recent range expansion, or simply a lack of 
ob::;erv~.cs in these maI.si'les pi.Lor to the mid 1900's (Laughlin 

. and Kibbe 1985). There are no reliable population estimates 
tot this spscies in Vermo11t prlo1 to 1990. but what little 
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' in.rormatiuu exi::.ts indicates that th.is po:gulatlon has 
declined .i..u the µ<ist 30 fed~::;. Ira the 1970'~; the Vermont 
Bieedlna Bird Atlas Project !Lauyl1lin and Kibbe . 1985) gave a 
oeusral·a~tim~te of 180-300 palr& statawids, while the 
~urrent populatio11 is around' 75 µairs (see Table 1 and 
Shambaul,lh 199Sl. Three 0f 10 areas \Burl.in9to11 Intervals, 
W.ii1ooski Del ta, and Stevens Brook WM.Al which wera listed as 
colony :;.ites <lu.t.i..n(J the Atl s Pro j ect no lonl,}G! co11tal11 
n€sting terns CShambauqh 19 2). . 

Dur inQ the course of 1 can t 111oni tor iny of the Ve.cmont 
bla~k tern population {1990 19Y5l , the Mississquoi and 
MempbremaQOQ vopulatlons ap sar t a be stabl~ l!::ie& Table 1 and 
Shambaugh 1992, 1994, 1995, '199~a l. l ' he Missisquoi 
populdtlon is stable and he. ltl1y·at a.rouuu .50-70 pcilrs, whll& 
Memphremag·og is stai:.>le but · rec;;arioul:> at 2-5 pairs. The Dead 
Creek populu.ti011 ou the otn :r: rianu ~=t ppears to !lave dropped 
drastical 1 y dur iug the fast ', foeverctl "y ears. During thi& time 

' the Lake Champlaln lake level& ha ).· ;;; bsen V6ry unusual, and 
this may be a ~ontributing factor. 

~AUSES FOR POPULATION DECLINE 

Based 011 · the above uatlonw.;.ct;:;, New iorK, and Verrnon't 
da~a. it appears likely that ' tha black tern.population has · 
d. L·cpped slgnlfican tl y natiol'w.ide uur .ing ths 1960' s and 1970' s 
i:l.Tid may have stabili:.::ed si,n le then. As. tha Northeast is 
peripheral 'Co thls species' rnajo1· po1JUlation centei: in the 
m.i:d-webt . the decline appea s to ba more severe ' here and 
concern is QrE:!atest in the !Ol'tnGa::.t .f:or tlie future of this 
species. Pos&ible causes f r this dec line are numerous. but 
some of th~ mors llRely ones aL 6 discussed belo~ . 

. Habitat Loss: . ~· 
Loss of wet!Cu11ls ac:rus the U. S. hav e be;;rn laq;ie during 

the era &illCE.i Europeans set led No1 th Ame.:rica. Because of 
thls ~t is o1t&ri hyµochesizeU tNat habitat lo~s has bee11 at 
leas~ partially Ie$ponsible fbr t.he black tarn decline CNov~k 
1992 ~ . It is {.H.>soiul;:, thdt the l o ss vf wetlands ln the Mid­
west during t:ltc: ea1l -y pdrt of t.his L.entury cont ributed to the 
hy po thes.ized ranye e:apa.ns.ion .in t o t n;a i~ortiieas t. Another 
possibility r11igl'1t be the c1·eo.t.iou o f new hctbitat in the 
Nortneast as nume rous wlldlife ~e tuues were cr~ated. 

In both Ver111ori t and New Yo1·k t here i& -av idance that 
habitat chanQe~ or dest! ·ucc.i..on hu.vs cau~ed che loss 0£ some 
suitable ne&ti1HJ areas in the past. 20 Y~ars ·. Colonies at 
Morl'te:zu1ria NWF. in Ne\..r York \C~ .. null Bol:l } , a.rid Burlingtou 
Intervale and Stevens Brook in Velmont (Shambauyh 1992), have 
·apµanrntl 't ·bee n ..i.ost due to hclbitat change·s. On the other 
hand, · based on t he c u1Tent u nderstanding 01 suitable ·nesting 
hai.>lca·t. thbLc d ues 11ot appeat· t o be u ny sho rtage ot suitable 
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11,:tl.1itG1t aithi;·::: withln nia1:sties wltli existin9-.~,tez::-n .colonies or 
.i.n VtH111ou.t' ..i.n .qenei..al . · · .. J:.,~~-f~~;~·.; · · 
Inadequate Recr'ui tment: - . ·:..,~. 

Many ra$&drchers ha~e d~tempt&d to follow ~h-~ate of 
black terns trom egg to fledging, with mixed success .. 
Black tern young aie able to leave the nest withi~ days of 
hatching so ttie·y an~ very ditficul t to locate. Because cf 
tt1.is. most re sear cners have conc;,,ntra ted on sst:i.matin(I 
h.::. t.chiug success (al so cal led nest .success) , def ine·d as · a 
na.st w-h..;.ch ha:tchss q.c le.:i.s t one ayg. Durin and '.A.yro i 1995) in 
U1ail review, l ·ls t ha t<.:hing su9cesses oi ir om 13-7 2% with an 
a v ei. o.ge ut abo• .. n: Su%. Un tor t •.in.:ttel 'i, 11atd1ing success is ,not 
a gocx1 estimator for recrui trueni rat.::. A •1el;;;ting palr could 
h<.1. ···e one , two. 01· c.h.cae o.t .l.t::; eggs hatcl1, have all or· none 
of tlH:Hn fl euge, . .::wd still ~c'lve a nest success u1 100%. 

·seve:r. al s c ud.l.t:s ha ve cal culateu recruitment L"ite a.s 
number 0t fledglillys" per nest 01· pair. or· have the necessa.ry 
rJ.,n.:t. to ca.lcula.te :..t. · Utllizlog t he da.td from seven s 't:udies 
ln fiv e state::. \see 1'able 3 J. &.f1 overall es..timate of qJ;>out 
0 5 tladg l iugs peL· pd.it was. calculdtcd. An' estimdte of O. 5 
fl ed.ged yc..nrng ver pal.r. indica.te& that it would take, on 
a.vaLage , f0ur Ye<'.l:t.'::> tor a gl •ten pair to rep,lace itself. . Thls 
set::ms t..o l.;e 10~1 c.011~idel:inQ tha t the oldest· brown a .ye for a 

.£ltamber of t!tls spe\:..;, .. e;s in. Nortn Ameri'i.:;o. .is eJ..<Jht yea.cs iD.unn 
aud Agre 1995.1. Smi~h ·anu Renken \ 1990J hypotnesl.ze that. 0.5 
f ledgel lngs "pe.:: palr are necessary for the m<:'tlintenanc.; of 
ir1ter ior least ter11 < Sterna antil laruml populations, whlle 
Ni:::;bet \cited ln La.Barr 1995) sugy'asts· tha't ···L i fledgelings 
per pair are 11ece1:1sa::: y for· a $el:l-st1staining . co1ru11on tern 
! Starna hl.I'l.!liUO } µ0pulati0n. On the otheL· h.:i.nd, · the V~;rmunt 
couuuon tern· po_pi.:datlon has been steadll y inc rea&ln'g with only 
0 . 4 - O. 7 fledglings par- pai.t p~r Yc<.'lr <lu!irt<,,i the past five 
y ears ILaBa~r 1995). . 

EQq O& l1estling mortality is often due to predation ot 
1-iatar level fl uctuat.ions. rarely l;;tarvatior1 or abandonment .. 
Preddtlo11 is rarely 'observed , but eyg& ace assumed tp be 
pr edat.ed . whe11 the ~.;hole c1 ut.ch disappears. Mink. :t aceoons, 
sna.Ke:;s, tllr Cle::;. f .i..Sh. owl 8, and gr aat bl <.16 hero11 ars often 
considered as possible or probable predatcirs. 

Post-fledging Mortality: 
1.'h.:re ls · .. =· el. '{ l itt.le i.n£urnia.t il:H1 -.;uL·~ .en~l}'· on c:tmol!nts or 

ca4ses of mo:ctali t ~,: dft.er t ledying. · Retur·r1 rates on ba11ded 
b h<li;i .C l.vlh vE:~ .r.· t -:> 'l'iiiar ln tlU~~ st.1Jdias wexe 7. of 3:5 \B~iley 

' 1977) , 2 of-5 (Durin.19791, 2 of 3 ( Hick~y 1995) for'_ aH 
t.1.Ve~ aQe of 26 per c c:nt. r riese estlmates 'cHa 1.nobably lcl'w as 
th.is ::>p~cies does not alwa '.i'S return t.c it.s natal marsh. 
Bd.:a. u:;e ll.ttle .i.s krwwr. abu •..t c tn .:, e;coloqy ot thls specles off 
t.he b:i: <:!eding gro und. c.auses 0 i mort(!.l it 'Y are unknown. it has 
be:en h y:;:iot!1esl.zed ·chat ~h.:i.nyas .i..n cne pi.' ci bass ~n Cc:ntr.:i.l 
Arn<:n:ica11 lakes : za:::~l i973i or dac linBs of 'tl)<e coaBtal 
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f .i.sbe.i:. ie~ : Du1u 1 ;:rnd Ac;;o:o 19 95 i o ri ti1c: wintc:r inc.i grounds hav<:: 
c<.mt1.i.bu t.cd t. u Che decl..i.ne o.t ti1..i.s s .1:.H:C.Les . but. v ery l..i.tt le 
data eA.ist& . 

Environmental Contaminants: 
Tna dee 1 lne l!l black terns a11d subsec.fue11t ::> tabll i:lat.ion 

ccinc.idE:: W.1.til th~ peet.k usaye o f O.tg'alluchlorlue pesticides an..d 
~ lc.teL. ba 11 v ii LtieiL· use . Thf s ::> pe e .;...: s is par t..i.al 1 ·i to mostly 

pisc i v c;,r ou~ , sc it is possi le tl1at c.;hronic tcxici ty +r om 
an v iL01imancal po llutants 1"1~ contributed to. the ob:::oe.cved 
populdt.ion decline. Severa peo ple have investigated this 
posb..i.blll~y l Flrs~encei 1987, F a ber dnd Nosek 1985), and no 
oi:rv ic;us c:videuce of t.oxici ty h ai:> been found : It is possible 
that . to~Li.n~ i:l.l. e ha. '" lng o. sub le thc.d etf ect co11t1 inut..i.no to 
poor r ep.coduct..i..ull. but the t1xte11 t is unknown. 

Human· Disturbance: 
.Soa. t wake s a nd other nW(1dn a c t.i. v itt neo.r bl..\ ek tern 

c0lo 1 ,ie~ h.:H'e be<:!n c.it.ed as po~slblt:: causes o1 }1 est~. failure 
i No ., a::.: ,!. 390 ; . Th.u. ctCcb 110 t aµp e ,u co b~ a factor- ..i.ri' must of 
t.ne Vi:!1:rnon t. co.io11les . li.!:t:C:l~ i n Ve.unont. where human 

· <ll~:.-t •.!.t· va11c c; ;:,0111 d b~ a. p.c: o o:.em cit t lmes aL·e: Gouse Bay, 
Gctnde::. Bay. cwd Ch arc oal C:r<tek North ~ Swanton), anc.l Little 
Ot~er Crebk i Fa~L i &bur~n; . Th~ aiea ~h1ch recei ve$ the most 
hu111an ac.:t.ivity in t.h~ irumed..i4te v i cinity of a t1est.lny colony 
is Cltc..!.coal C.t:t:ek riur r:ii 

Human Habitat Manipula1:ion : 
Mc.ny 0 £ tt1e Nac.lonal W~ld.l.lfa R.;ful,)es a nd state Wildlife 

Manag~1111::nt • J,r eas were er eat.ad. dur .iug the 1930 • s throuqh 
1~7 0 · ~ "to bcnaflt \'1d.Le.r:f o wl. i t is possible thdt b1ack teL-ns 
e.xpanded . t.hai::.· ~·c1119e e:tnd µ opulalion in response to all of 
·::hesc .i:;;;c1:rn cly- c reati:!Ll lmpo c:ndmc.nt::; . Recently d .1. i:>tuitJad or 
created wet l and s . dppear to be v er~ :;uiLable i or black t.ern 
11e ~"t~n<;.; . A:; ttlc;::;e area::; y:t"adua l l y proy1 es& tlJL·ouqh 
succe~s.io 11a 1 stc\<J'eS tc.; beco1u(t matu1 e marshes t h tl habitat may 
deteL·.;. 0.ca tE> . f.L:om the pe1 spec tl·1e of tlle black te:i:.u, causi ng 

. th~ decllne. Bill Cra nshaw (peLsonal communi~atiun) of t he 
V&rrn0n t . Depa.c t 111e n t o t F l~h d nd W.iltl.l if e observed a ·· l arge" 
incn::<:i.s.e .in ·blC:lck t<:!rr1 activit y dt the Dead C:::.eek WMA in 
Vsrmc!1: .t.o!: se 1;1;H· a 1 y eaL·:; af t;H· it ,.,,a:; last draJ.11ed to!." 
vegetation L:O nt:ro l . Wellaryll; Ftede:i.ickson ( 1973) 
d.ocum<=!l tc:d o. ~ in1llac n~sul..t 1 I ~on• an Iowa study. 

In thi s cunte~t it iG ~fteresting to note that v irtually 
.all colon lE::; .i.n Ve.cmont are assoc .Lated ei tt1a.i:· wi tl1 
impoundments ur Lht:! disturbed a:i.eas around .roads or .<likes . 
throuqh we tl ..:..111:.l. ::i . l hase dLc .;,.t ea:-:; wheL·e tne nat·ur· i.=\l flo1...i 
.i:e9.J.1i1t> hcu:; be~n disrupt:e-d, a ud slow mcv ing water is c:raat.ed 
-w1·1e.t:e ~ruery •.,, n c ,-c, y -ai:dti0!1 c an thL' l ve. Ag.:i. ..i. n , suGc:.ssslc na! 
c h a11Q<::S Wil l 1:::-1 cwtuall ~; filC:l.}.e tfiasa a :t: eetS UfJSUit.ablc- for. 
tH::G •.:ilH:.i f!d.i:J .i c.:.i.c . 
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CURRENT BLACK TERN MANAGEMENT STRATEGIES · ->:;~~:~;iKt~;:,., 
'To date there has been very litt.le manaqeil~rit:{a.ctivity 

dlrecced. µt t!H:! · black tern . Most effort lla.s been ·oentered on 
determi11ing the population status ahd investiqatinc,r possible 
caus~s fur cha observed aecllne . Described below ~ra the 
c,;rlly known etfort.s at activ~l ·y managiny thl.s species. · 

Artificial Nest Platforms: . 
The use of artificial nest platfo.cms has been sugqes'ted 

by rnany authors as· a poteritial 111ar1a9ement tool . (Fabe:i;_ 1992, 
i1.i.ckey, · i 992. Shambaugh 1995 l . Most lnves tigators on the · 
oth<::r haul.!, have onl ~,. .used platforms on an expe1·ime}1t.al basis 
to date <Fabe:r 1992, Hlckey 1992, Ha2zocchl 1995, Ra.b~noid 
1988, Shambaugh 1995). These studies have prlmaril~.' 
attenwcad to <letGl'i\liHe ·1f black tarns would use platf1:H·ms 
when ~hey are · placed in · an area wl1eie teins are alteady ~ 
nE::stlng. Res·r..tlts have gGne:r.allV bee:n ver1 . 9'qod, with FabeI.· 
( 19921 and Mazzocchi < 1995 ) both. reJH.n:: .tinc;i ~qr"eater hatchln<J 
s :.H.:t:ess on platforms as comparad to ua.t·ut·al .. sltes. · In .... 
Ve::::·mcnt:, platforms hav~ been us~~:-~k_,~aQ,~$'.~\Bay in 1993, and ~ .. · 
Soc.:i.th Bay· ln 1995 . ~n botll inst.~1'"q'~~~\a . platfo.trns \-le:r.e ·" 
utilized for nt:!stin\.I, but l. eprod[(¢tli~-~·£i'l.lCCess is unknown-. 

. This. ma.na9ement technl~·ue st}'C)~~:~~~~icular promise tor 
the short tenn supplemeutation 9f · n~~-~~~.~strate, but 

·o!Jv· iously .i.s not a loog term soluti<fif.~Jti:···-- na of ltself. . •; -~ 

Veget~tio~ management: · · ·~--_(·~~·: 
The on1·1 project known .to be ac·tively "rttanaging to 

iucrease black tern uesting is ·that at 'the · Tonawanda/ 
lroquol.s/Oak O.cchard. lTonawanda) r,narsh complex , in. western New 
York. At th-is collection of state and federal ref uqes; the.y 
have set asl;.de ti)rae lmpoundmeuc.s te be managed fox black · 
terns (Hickey 1992 l. Tnese t.hree ri1arshes are · on staggere.d 
tb:cee-y&ai ma.nagemenL cycles v~lt:h one of the impoundments 
bc:irrg th:ained, disced, and re-ilo.od'ed each year. The 
following yea:i:; l:Ju1·r·€eo. growth ls pr'olLfic. m·usk:.cats return, 
but_ ther: is not VE:ffY n~uch :;;ui table, •H~~·~~t'!~s.trate: T~~s. is 
a Sl.t •.lat.1.<.m wlle'!:: e platform& would cJ~fii:u,,_ , v~Jarl.Y beneti.ciaL 
The third year it is believed tha:ti:;tll rttat is excellent · 
fer blacic tern nesciT1g, w.:i..th pl~~~';j ~ ,.~Ji!kA ·t .. a .ctlvitY, nest 
:substrate, ctnd open water. This··:pi;i,Ji.''·.:t~q~bs that there be 
t.hrE:e lmvound£:11en ts near each ot:Q,.J.'.,:~ ~~.: .. t.;J;~.~~tn::> can .Eind. tha 
best one each yt::}ar:. .No data 'have been puhi:ished des er ibiug 
blac.i<. t e i n rasponse -to thl& 1?lc:t11 , bu·c it is :ceptnted tu be 
quite successful (Hickey 1992). · 
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GAPS IN CURRENT KNOWLEDGE 

· Bci.~ed on the abovf: lr1.to1m.;.•.t..:..ot. o.ud the ..:UL·.ceu·t knowleclqe 
of bla<..:k tei.:·11 . H'=\tural history, tt1ere ar.:: &till mauy gaps in 
oi.i.i: •.!.rn.lsr::Hr.:i.ndlng vf th.i.::; . ~i:)eC..i.b::.. The •111ajo:r une l::> SC.ill a 

'· iac;k of undei· staudl.n~f of th~ c.;ausc:s for the o.Dserved dei;li11e. 
1lsteli belo1-1 a.ts s0me 0f th ·' 1i10!.e ..i.mportat1:: quest'.ions for 
which we lack adequate answ rs . 

Reproduction: 
Is e:u1 e&cimated 0. 5 ' ietlr;:llny~i1.1~lr adequata to 
maintai11 a ~tabJ.c: !JO ulation? . 
lti repLdducticn celn i:eduGetl by to~lc pollution? 
can pruducti \: ity be i11 crc:as~d-,' (for lllBtance by 
reducin~ ~i:eaat~on 01 ~dd..i.ng pldtforms). 
Is the observed populi::1.t.iu11 d~cline due to 
~eproduct l ve problem&7 

Habitat: 

·. 

Ara thaHr' cut.rent 0J.· pv t ci'ltl"l !i€&tiny a1·eci::r in 
Va1111cnt which shouhi be :µ::.utectecl":' 

- .is tile:c.G adt=:Q•lute: hob..li...a t ~nd10r ricstir11,; i.:.abstrate 
within Ve.L1llv11<:. ' s mar tih<::-& :· 

·- Can ttl8 tlal:i.itat be f11dn .... pula.t.:d to .increase · su.i.tabie 
nest.ing "hd.b.:i.tat i.rnuit.:i.:t J.no'ductivity without draining? 

- •Can the Toriawt3.rie<C:t r11aoayema1lt &cherne be ado.p ted tu.t: us1:: 
. in ·ve::.munt? 
Can a. mana9t:Hnent sc!u.mie i>e de•1eloped .for Vermont:' s 
manaood wetlands which .is suitable fo:i:. black · ·te.i:us and 
other n1arsh .'bird~, . ').b v1t::i. l a.~ t:he Wdte.ctow.i fo!.' \vrtlch 
Lhey were designed? 

- is the ob::;c!. v8d PvtJ!.d .... \C.i..vll Ci.eclln8 du6 'CO a ~hortage 
of 11e~t;ing habit.at~· 

Migration and Wlnteting 
- Ara tilc::.ca· lii1.;;0r c.;.nc ·i ;ca!jing areas along the ml9ratlon 

route which ::;nould · ~;.p:r:·otcicted? 
" ' .th . - AL·e there. lmpor tdfft !' rHCeJ. lnQ 'a..r::aas which should be 

., protect<::d? ,t . . ~/ · '. 
- Du black ts.::·ns .t·et"u4 ·• ~,(i:r- ''t.~·~ _same marsll corn_plex eve..r::y 

year when pv&sible, .; j d if so what are their return 
,. at·· ........ · · ~ .; ff!",· · ... c:... • • . . ""r· . . 
rlnat are. ' the so1.Hca;+ lf'r\<l amou.nt:s of mor tal.ity off t:he 
breading c;,;rounds <.inclrlf.:<=tt1 they be l iml t.ed? 
Have ::he -.ra:t: l.OllS fo0~t; sup pl les whlch this spec..t.es 
depeml:; oti depline<l t>X' c hGlng·ed in the last. 30-50 
•tear~? ... ~ 

..,. is. tna ob~er 11 &i:L pop•-iatlon dE:H:l.i11t> due to mortallty 
du:i:::.ing ml<;r::atioi1 or wiut.t:n:i rH,{? 
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RESEARCH NEEDS. 

' . . . . . ) . ': ;;::;·;:f~~~~. <'< . 
. • :;.$ iHG! ltl.QfHHi J.£1 u·F=- .ll! Cl0t:l'uCC. .i.OH , the .t:Qllow:ftt{,;j •. 

di.:.. c 'U:..s iv1! 01 ~ ~sH::;a:t: ur1 needs. management opti-0ns and 
L·c:co111me:H~a?:~o!lti d.le .i.;: t 611cie<:1. to ~pur ctis~us~l.on as co the 
iuL u1e course oi ~ork in iel ~tlon to tha black tarn, 
µ£.;.faaL l .i..- .in i/aL munt t>ut a.i.su .i.n ' Lile ies·c of the No.c:Uieast . 
hny s pe c iiic ideas ate basad o~ potential benefit& t~ ~lack 
tan1s. not: 11eca~ s .. u l l "Y on te .. is.Ll.J.i.l .1.t y. 'l'hey are lo tended as 
stc.1: t i il9 poiut.s !or a disc'us'sron o f feasibility; usefulness, 
e c011om.i.'-::.., &nd ·9 .1: lo!· .i. ti2atlu11 . Not !111 ot the idea s bL"OUCJht 
f ol. th below ar·e nec essaril y apptopriate tor· Vermont, and some 
uf U 1ell! woula £C:qui .1::e c:t reglon-\<1.i.da ef foi.' t. 

Monitoring: The cu1H:ll1t ef f0 :i:t to determine populatlon trends: 
· bf can:; i.:t~lng che ' e·nt.l..c;: 'i'lor theo.s t pupu.i..a ti on ev€1 }' three 

}<~a :cs should b~ c.:u11uuend<:d. Unfortuna t.el y, ·ba&ed on the 
e:l>'.De.t· lsnce of mo il.;. toL 1119 the Veunon t population to.c six 
y e::ari:; almos·._ continuously, it is vc:r1 di{ticult to 
d.:t;.;r.m.in.; poµulatl o11 tLeo<.b. rt seems pos~ible ··that lf one 
wa11t::. populat iou tuwd informatiou wi t hin . t.he _ next 10-15 
tf:Cit: s C.han C. d lf fer ent apµ.t·oach tlld.f ba necessary. It mlght 
L>e wo:r t:: us tit .:d , to !J"1l'.·forrn t he r~9ion-wide census every year 
;: ;:; !.· •:tn:ee ·tc Ll-;,·e il·ea.1::·s st!a.L"yht" .;irn:l rt.peat till s aver:y 10"7 
1 ~ y c«:L' :S. 

Bandiny: The u.::::; t wa y to da c.enn.ine ye<H to year sur:..'l 1/al. and 
thGrs.tore the !.SCLuitment .catt:. nt:c c::ssary t o sus::a.in the 
pop ul ation, i s with iong term bandin~ data.· This woul d 
in;,·01~';;' a. 1oc..}0r ef tu.Lt 1e9lonwl<lc: over toany yea:cs b~fo.ca 
i:i11·y us~able da. ta would result . U1i1 01 tuna tel y ,. it this 
::;pecles is ~011 t louini;,;· to de..: line we il'ldt i1ot hava tne tims 
to 9a~ sufficient dbta. 

A t->OSSib::..: al terna.tive n1.i.ql1t be tv l:.iculc.l all OL aliuOS t 
al 1 of t.ne actul t.s and :t OUi1g fl."om one e r several s10al 1 
.:..so:i.ateu cGl0n y ::.ltes around ths· t.;ortltsa~t. · If tne colony 
s it a is ~ufiiciently isolated, such a~ the South Bay colony 
1 :1 Vermont: . then orie ml9llt asswn$/ t.hat .i.m111lyratl0n is 
minimal and mqst birds would r~~n · to. th~ same site in 
t 0 Ll 0wln9 yea1s l f the y a1a dbl~ : If ~a~ ~uch colo ny ~ere 
s~lac·'-ed from New Yor)i~, Veqnont , and Mairfe, a sub~tantial 
atiio•.rnt of suc ... ·iva l data n1l9ht be yaln&d· fn a short time . · 
The ctr·aw.back of this concept is the anioun:t· .. of disturbance 
Livoi ·icHi in c.ttemptiog. to l:.ia!Hl an anc.inii .. .Cblony o i: Lt:r ns. 
This could be minimized by choos ing col6hl~s of less than 
il ~ s or so pairs . 

Habl tat manipulation: M.q.t·a eA!)e~ l£:1t.nca,·tld n is n.esded to 
di=r:.::rn1in.a aPPL·oprl .. \te manclge111ant. s t 1=ate<jies unde.c various 
e;oudit.ions. What is the led&t costly, least. disrupt.ive 
.fflc·Clluu fv! d;;,..1..;;.~· J.fl:;,i or .Ct::i•/€ !." l:L.i .. ug the S\J.Cc:e ::;~l.on c:d changc:s 
whlch ar~ occ.; •..1.rri ng .in Ver111u11t.' s ma..naoed ma.cshe8? The 
'.f;..ll\<.".~./d11da pl~il .:\py<:cu::> t..o be wo:c:kinq wal1 .. b•..tt: .Lt Lcq'UiL·es 
t,.tn: e~ .i.mpou11d10en ts mfo.::· each other ·whi ch can be nia n'1g<!d for 
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bi<.\~~;. tt::L"!::.:. ..:•.!!u tl:t:r<: a.i:-e 110 S'.!C!l ;~,_.r<::-:u:> in V<:. rmont. Als0. 
·as there is not &uf!icierit time in a t.hree-yBal cycle · to 
\ie v·.:l. 0 p ·d€n&e ,,..eyetat..i..on. t.11.;.;:; &CLateyy may not. bE: suitable 
for otner marsh birds . 

iu V.:ni1oai:. · onli t..:it.1..e:!::i iiest.l.ny Cl.Leas con::.lst ot 
impouudments whic.:h could r.,oncc~vably be draiued and disced 
(en: oUier ·/ 6<.j<:l:ati0c1 .:0nt.col i. iJec.\d Cre·eK iAddl::;onJ. and 

Mud Creek and Cr«:1nbe1-ry Pool. ~ Swau ton) . It is theretor e 
iwpa.i:-atlve. lf we wi::;h to mu~lit" the vegeto.tion for thls 
species, that· vie devEdo,µ Cl. technique of veyetation 
~Clan.i.µLtl.:i.tl.on whl.ch wlll 1'1/0L.f. .,_•.it:hln a s.ingl.e isolated 
marsh. Sine~ &ever al of the in1port.a11t. colony sites are not 
within lmpoundments. c. iit8 ·:)1od which d0es nee requ.ira 
dtainiuq -would be advantageous. Tt:chniques . utilized to 
COiltI.'Ol VegetatJ.on .i..n maL· ~heS ln the past include: 
draiuing, fire, d.ynarnite •. herbicldes, and mechanical 
ha.rvestl.ng I. ;· coo.kl.a c1.:rtteJ:" ·l.ri su!ume.c o:r ·fll<.)\·Jln<J ln will'ter l . 

. Al 1 of these teclrniques have drawbacks, so discussion 
snm:i.ld tc.1.kt:: place c.1.S to •;~hich .is prefG:c:ced .ill a. y.iven 

· Situation. 
Investigation of migration: A · con1.:ertad et.1:0rt should be 

mounli:;d. co d.ete .. unlne lm[)v~ tant sta1,1.i.ng a.teu::> · durinci 
migration and feeding· areas d.ui iug the winter to determl.ue 
if any of ·c:'hes: c-.re l.n ne.:d of p:.c:otectlon .. 

Investigation of wintering: A thorough search of the 
literatun: and contact:::; w.ith knowledgeaLle researchers 
sholtld. be i:r1a.d.:: t0 deta1:m~~e lf. food supplie~. habitat, 
predatio11, etc. have. charl~d sig~ificantly in the wintering 
are'1$ d-u:cinq the p~st 110 iyea.l'.. s. 

Analysis of environmental conta~inants: Consideration should 
be giv·en to · periodic col lectiou of eggB from across · the 
ranqE of ·the bl.ick ta.en tu b~ aualyzed for envlronmt:ntal 
cont.a1uinan·ts. Spornclic c.rnal y ::;is h.as been performed in the 
pa&t, ~ut a .more sys~eo~cic approach would 0e·usef~l. Wltl1 
er,;,.gs cc.il 1 ect·ed from all across North· A.mer ica , · it Eihould l>e 
possible to determ.i..ns if th~~~ · are areas whlch should ba 
mouitored or studied further. 

MANAGEMENT OPTIONS .. ;(. 

Tht: fol lowing is a disJ~ss.i.011 o.E · potent.i..al mano.gen1ent 
activities i11 Vermont which .could 'bene::f it black terns. The 
pu:cpos.:: of ti1ls ls to spu..t .d.iscu::;sion amongst manage! s and 
·researchers in an effort tc best m~nage this species. The 
·90.i.itico. l and ec0n0mlc !.ea.::ll:.Jl.lity cf these optlom; is not 
add,re~sed .l.it o::.der t.o offer CJ.s man:y options ai:i possible. 

in V~nncnt th:.=::::.:; a.re i.:Hll'f thn:e a.reas where d.C~ive 
management for black t~rns is a raallstic option. The~e ara 
the m~\n-mil.de l:'npol..!.ndmellts at Daa<l Creek WMA above Stune 
B1 idg·e, Mud Cr ed. WMJl., and Cranl.lerry PooJ ·within. Missisqlloi 
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~·iWR . Eac.ti area was ,cr:eat.ed as wat-ertowl h~b.itat so this 
0 .i:.l.g.i11id 9urpos~·.s.iio.~l:ct' ~e r..:~p .t . .:;.(, mind wh~i1 ?:e.~<;!lno the 
lol Jo\-1.in•;i disc.us&ion, · Many ot: the . options li$t,ea.· belo~J would 
be J:.J<31l8f .;_ c.;._d.i. to i:H.Ytt1 watartOW.i. and. flOHQam;:; .mq.rsh .bl.i::cli:; ::iUCh 
a.s -:b.:: l.>lac.i.: tern. · Conf lic;ts maY'. a1' ise though, so the mo1· e .. 
.tor f: th0 11gn t y i\'en ro a cohGi:ent pl ~11 f 01 managing th~se 
wa::. shes for 1nul tipl e:: uses trie bet te.r. Managers ot these · 
.. 'treas sho~ld · .bG c0n~l2.a1 lny how il1uch . e111phasls to place on · 
mi.luagement for 110119arnB species ln . additiou to managing for 
wa.terL.J\.J.l. . 

A t che ''nati.u.:d'' slte;s such. a::; .L..l"t.tl<:: Utta.i: Creek and 
Chaicoal cre~k . the ruauagern~nt opti~ns a vailable are· ~robably 
cu~rsntl , llmited to those ll~ted ·P~low ol: pro~ection, human 
ma11a9ernc:n t, aud :possibl Y a1-tit'icial platforms and · perches.· 

· vaqc::ca t. l.on cooLLOl u::..ing ch.:i :ltcii9~-.t~· C<uc.ci:::L. ' _,_s al:;o possible 
but is d8pendant. on the- av~iia.bii',f:f~:.'1:o·t tl1is equipment. · 

··.r..• 

Vegetation Management 

- Purchase, protect, or create additional wetlands usable, for 
black terns: · Of the cu.crenc bla-:;k tern ·nestit1g a.i:eas in 
V'er:n1onL. the. onl -i one whlci1 ls not curnrntlY in l)Ubllc 
ownership ls the Little Otter Craak - &ite. As this area is 
essei:1tl. • .:dl'l v-1.i.thln 'Llie sc..t.eam bad ft has 'som;a (J.t. o c.ect.i~n 
under U1e Vermont. Wetland Rules ·:aIJ · :~:~; ·,11.ilar fedc:ral 
s ·cat tit es : Tirn con~"'Pt o,t •· c~·~~~~l ·:~:~:;.i.mpournlmen ts ls not 
likely. t~ be fe.aslble~ ~n, tt~~'·'<frea-: . ;'~,,~ -".?.' ~)~. but . subdiv~tling 
p£es~::-n L .i.mPv•.J.etdmen-t·s Dl.L!Jrl c ba. · .1..11 · ::tv.,J;~ way u1e ~1nal ler 
wa1· she~ cou1 d be manag'ed serni-i.ndep~P,d~ilt.l y. Fossibili ties 
might be ~ 0•..tlld a dlke d.uwn th.:. rul<lclle "(.);( ":tranbe!:ry .Pool, 
subdivide the Dead· Creek impoundment. at Route 17, . and 
put one or m~n: e alkes in at Hud c r e6k ,. . 

- Three-year rotation~ This strategy. shuws 111ucr1 pl: omise, but 
VG.!.·mont does nor. ha:ve tlu:.-=e ma.r~h;es n;:;.:1L.· each other whi~h 
coui d be 10<::wa98d :tor • t.e:t ni:, ir1 this mann~r . A modlf icati.ou 
m~ght be to ci:rd.l 11 aud d..L:.:.;.; ( o.r. simila.:r t.:chnlt;.ue) · a giv en 
marsh - e~ er y flve oI so years (&e~ below I . 
Occasional drainin<;/di~cing, "cookie cutt;er", etc: Becau::;e 
6C:.\c:il flld.L Sh in \lermont . 11060.b tv be tnanaqed iUd.ependen tl Y Of 
others, a 'lhree-·yeal :rotcttion fc;::: any. mafsh is too short. 
We: cannot at ford to ha,;e t.:<.11 1 on8 maL sh. · &ut uf productl0n 
eve~Y - Lhird yeax. Alsb, a th1ea-yeai - ~otation would be 
q ·ultG e;~pen::>lv€ and · niigtrt 11oc eneti:> l e sutfJ,qie.nt vc:ge·tation 
;: 0 y:i.. ow for bi tt8rns a11d rails, etc. A · {iv~ to seve11 year 
!.otati.on .mi.ght be r11ore i:ea::.onablc . f0r vei:111on't ' s wetlands 
e vc:u if coridi t.ions gradual Ly <let.t:;r ioxate during the last 
~e '' e.r. al '!';.a.cs. 'Ih.i..s ml9.r1 t rne.;.:n -.;onG.ltions a.1:e 110 t optimal 
duriuy t:he ietst. sev ~n1l ·_y ~a~ ::,,. :11 addi tiou, whett ma·y be 
n<.=eded ls <:<. tuc irnlque toL· ~;::: :.:t l 1 1~ bac:k ·t£1e veye t ation 
\"'l th.in µor tic.rns of Cl ma1 sb on Ci p<::r iodic bai:::.i.~, wi tl10ut 
J..cain.i n9 ._;_ 1:c.~ cU .. sc.i.ng the wr1ole il:cl.t' sh. T!1l::; has been 
ae:c ompl i sb8d in uthe::::· area::. usiuc,,. au aquo.t.i.c vegetat"lon 
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cu ::c~!:g i:Jarye r. .:L-nieu a · cc...>k .;.::; c•.1 t. C.<:L. T!ti.s dev ..i.ce mat be. 
in V ~l !llv!:l in 1996 J:ol:.' vegc.tat..ion c;on~rol at. Lu\...h Dead 
Ct. EE:k. ,.:1nr.l t-1ud Creek. UuLo!. r:un.:.Ltely, t.hei.e .a.te faw of these 
in ust.l, t.hey a1 ~ in high demand, and a1 ci expensive to 
n1o.l.n:aln. so av .. i.lla.i.Jlllty ln t.he tutu:r:e .i.::. uncarta.i.n. Ic 
ls ~.n obal>l y not advisable. therefore to bast:? a management 
;; CL atsyy· 1)n t he u&a 0L r~h.i.s ;110.chltts. 

A µossibl~ ma11agBment sche111e for a md.nagec.i marsh in 
Ve:rmont nii<,Jh t · be: set up a c y·c .i.e whereby the marsh ls 
d:::a.iued or d:caiu~d and diE.cE:;d or the cookie cuttar is 
i.;10uqh t .i..n unca e: ve.t f se v c.;H 't ea.c~. On the fourth yeac ::;omia 
sc:C.: of: ~pot t:i:eatna~rnt . is pcl.tormeci which do~s not require 
c11..:d.ui.11y o.r b1·.i.nglnl,d lo citt:: c u oki<? cutter from ou·t of 
~~ate. Tnis i& the situati6n wheLe limited use of 
he.£.D.l.L.lde;:::;, fl.tt:f~ o.c. w.i..uce:i1·. mowiay might be useful. 

1 t is ve:r. "i' i111por .ta~t d~~l~O" any , v7\?etati.'-?n cout:n? l . 
act lv.i. ties, that paccnes •ni11 o:i. co·1~ r J.dor s 0.1.: the ex.Ls t.i.nQ 
v ec;iet.at.ion be left st.andil~<;I. This wi.11 mean that the 
C(;nr..r0l .,.,0n · t .i.o.:st d.5 1on~. D•.tc .it will afford retugid ._and 
nesting sites for nongame mar sh birds. It possibl~ it · 
\v0 1.!ltl .;..!.so te oeneticial to i:J i ac!'~ c.en1s l.t n1usk.cat lodges 
w~re left intact as abandoned l od9e& often serv e as nest 

- Encour a9e Muskrats: f::.'l.'.~10.z:e ci1e feaslbil .i.. ty of encott.caglny 
muskr .. tt.S to n1u 'i€ lnt.o c-.n a.c.e'"' such as South Ba~r W'he.re there 

· is iio~ very much muskrat act. i v i ty 01· subsequent. nest 
sub::; t !. a.te. 

Black Tern Management 

- Platforms: Nun1erous :::;tucll6!. ita·le shown that c:u ·tlficial nest 
pl..;i tfuLms wil 1 be used b y bl a.d~ ta!·ns when u vailable, and 
t. h a"- !;atching suc..;c es;; is 11ct.. a dv·er sel y effected. What. has 
uo:.. .u~en de t.ermluea .i~ wti.:. r.h<:: ! che prese.uce of pl a tfor.ms 
C;d.n ac i..uully ben.afit the l. ony-·terru hedlth of a colony. I 
1.n0p0::;e t11at pl.a::four:::> .be ~·u t out cit the South Ba .{ colony 
s ite for fiv e y ea:i:·::; ( 1995 being the flrst year). It is 

. thls . l.nves t:ll;";lato .t ' ::: oplnl.un ::ho. t ne::;, ·t. .l.ng subs·trate ls 
l imf t i?g wi ~h~n t hi~ rn.ars~~ .~ so pla tiorms ~ave t.he potentia l 
co oa .:.>e!1ef.J. C.ial . ..1.f th~·f);erns c.o.n benefit from the 
pr ~sence of p 1 a·.:.1orms in ~q·ls. sl tuatiou, five years ::;hould 
sh0\-1 a slynl£lc "ctnt lnC;rE::a44:} lu colony size at South Bd~·· . 

- Artificial Perches: Novak. ,:( 198 9) aud others hav e 
h1~othe~l.2e<l t hat the pre·$~"fl<.:<: of: snd.gs, floating lo(,fS, and 
other per c.: tl'E:is tor both adults a11d Li.edglings are an 
ir1wu1 cane. ;:.;ornponent of upt .. lm •..: rn black tc:rn habi.tat. In 
Ve:i:.111011";. o<::st.iny colonies · .LledylJ. n g·::. and adult lerns ar~ 
of:ten ~~E ! t µarcnE::d on pos t.s , <h~cK bl i.n<ls, tlu(;k boxes. e cc. 
'lhc:; yol~J"19, buth b~foi:e and after f1E:)dgiug, ofteu wander 
ar;)uw.J. t. !'1'.: mt'\rsn a. nd p.::rch o n log~ 0.r floating veyetatiui1 
neci.!'." tile water St\r lace . In an~· ·. ax: ~a where it is de::;irabl e 
cv c;;,t :: r a.c t b:i.C\c :< t .a.ri:s. s;.,.c. 11 a & 1.J!!e.re platfo.Cms a.re 
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be b~nt:lf ic:lal ..... .... 
l..V 

pcrci18~ .:l:::. 'W'<:::l l . 
- Reduce p.cedatiori: Verv ) :lttle. J..::. kn.0Hn ·about · act·u,d 

9L 8Uct ( l.O!l :Cd tes· '()l' Caus'es for . 6(,i{j~ : g(l(..l 'f'v~nQ <.·O·f ,.the b.!.<iCk 
u~rn . .F'alH:i:r · (1992) used ;..; ideo camera~ to ieco1;:a. 'i:lC.tivities 
around ~,e.;a:cal uest £ites l.n ·N.ir1ne:;,0t.:t. He .tuuud . th.at 
Cidul ts ~";:;ire (it t.'Lmes d~sertiuy ne:;;ti:; 10!: t.he 11l911t' aft~r 
being fl'.!shed. b't a ·<1la.n ~redat.o .::: · :.:. sue.ii C\S 0w1::.. A& thi.s ls 
s.imilar tu u1~ .~ituation wit11 c0nunon '-erns i.1i Ver·mout 
( La:OcHL. i:;:;s; le t1aY be ;;:iossi'b1.:. t0 atl.;i.p::: · some of the 
\ aviaH) p.:: edat o:r · cou ti ol u~ch11J.que:::. de .. ~duped f 0:r this 
s ·yecics . A.sldE: £.ro111 a v.'l~n [J..tcd<it.or:.:.. ;i.icl;\:e~ •. 1995·1 £0•.rnd 
e\"idence of siglli.Lic_du· .. amouut& of minJ.~ p:r edation ., Fences 
arol.!ad nescs tta v o::: been 1..ts.:d l;>y "-·e::oean::ii,.:..t:s l.5a..i.ley· 1977, 
Durlll. 19 7 Si i to keep. t:i: ack c.;f 'i•Qa.m;i.·. du:i.: i h;,i ne::; tiug .s 'L udi~s, 

) 'I • • ..... •• · ,·, ,: ·· •• .:,· . • I 

;:,nu to l\.ce:;;i p~•:c:.acor:;; out .: · .L'eric~~ ·~i i:;ee1f1 tu :1 <.'.·i e C<.\U~c:u 
incr·ea::;ed mu::: Lal i t.Y thou~h by pi'<!\r.t.H~ti 119· the ·~; ounq £1·oru 
ei:.cu.pi!'1g p.retLil:u.u;. i' t _;_::, n0t .:. ..... ~~c,l i" ':}1_0.c a!i 't ptedittcr 
control technii:;i.ut: which i:::: b.:ti.>t::u. GL :pr0t.ecti11g individual 
nest~ 1-.1ouid be ;,;;ff;acll. ,,;::: .t0L· tii ... ;;; sµf.cl.e·$ bt::(:.:tuse nests a.ct: 
not 10cali2.ed encYu yl1. '.fi~eu~:fu::.1::, un.l2~::" ('.:.e1~~&t1ia.'1 and 
aqnL\tic/ ~i.e(i.:ttoi.· s ca!l oe e.i.l111.i.i·1c::,c;:d r.:::;.;11'1 a!l en-c.l..t·e mal.'sh, 
l t doe;:. n..:..t. :-<o' C:nt l ike.i y GJ-:< .. 'l t a ,;J:.:. edc!l .. 0.:. c..,on.t.1 ol ;:;tr a t~yy 
~o~ld be ~u~cessful . 
Mai[ltain constant watei· levels during nesting: 1,iaily . 
rese~rche~s hav~ Gited ~ LClffi& and water lt:!vel f l~ciuations 
as d. µrvuiib.i.& cause [oL ru.:t jo:.c: mortallt: 1 wlt.h.i..n a. ~0:i.ony, 
aud s.0rnet.imes failure oi a £1 eritil.E::) coh;uy \:Faber 199~a, 
[i'.:tlln l':t90. L.;pp lY9::J, Launrnt lSl9J, . M~tZZOCCill and I1u.lle.c: 
1993, Moen 1Y9ll. Wdter level regulali~n 1& possible at 
se'ie.cai sices in Vermont : Dead C.Leek, 11ud Crask, awl · 
C1ci.nbf:r:t·5! Pool . lt could impru•'e· .i,:.n:od •..1cti vity 
slgnir.i.(;d.!!t.:ly .Lt ei.11 e 1: :.C0r :~ i"d.~ rao.de tu contrul wd·ter level 
fl uct :..:.at lons t:o no more U1a.n se-.;a:::al i!l(;i''Ie::; dur .:Lng the 
.i..Hc1.ibatlon pe!: .i.0d at tties2 s.Lt.::s. ·.rnls ..i.s LV.uJi:·1l:t ·ch~ 
111ui1tli 'of.. J"..we lr; Ve:rn10n~. If it. is p;:.;ssible 'l..0 do thls a.t 
any o!. the lmPO'.!i!dments ..i.1; ileLt.t0iit · w.i.t!":v•.J.t '='~~cesslv.: 
e~pense.i~ sn~uld be u6nsidered. 

Human Management 
(. i.':.:: i\,:.~~·:~ .. ;,_ '.. . .~ ~.~ .. ·.: 

Minimize disturbance: Lu . lae ar~~~1-h-et'·e: slgn.i.t.i.can t 
.:tH101..wt .s 0t i·iuma.n a.ctivl.L':l dtE f..0 :.rnd . .i.c 1.Jo·uict lJ€ ad'-·.i.Sabla. 
to tri t.0 limi'-· t.h2 disl1.nbai1C8 uur.i.uy nesting. O!. tht:!f.e 
ei.L·G.:ts. Ch.:trcoa.i. Creek Not. th. l s Ute ::10::; ~~ ln1por r:au t bo ti1 
l:.H~ccrn~e it has the highe&t d.1110;.:rn:. uf .i..>uc.t tri!ffic af!d it is 
O!US o.f C}!e .i.<:t.CQCGL cQl\) fLL€~ .. n !"_~!C :;,tbte .. . ·1t·!.1 ... b s~t.a 1.s 
e~sil :i acc ~&sib l1:: f:::ow La~.e ;:.:, ;.:i1.:;Jlc..:u1 d.llti rna11~· C\nyl<::::.s in 
·oass bc.1a1- z · t.c .. ':· t(; ,..;:·E: ·.t e: ... :..; s=.= t:v i: f1~ 8£;1~.rqenr. \tE:qec:ation to 
f i::>b . Tn~ e:111g l .::-:: "' .:it '.:.. im2c a:i:e try lno;: ~o ca~~ in UH! 
' r ··~ ·~·-~ .. . -.. . ·· ' ·- ' ~ · .. ... r. ;·._. ·y ,l r·:.:i··"·· .:.r· t:''·~ u·"·r ·· ,-,11"L"' of the ~ U!llt::f-.i.r.:....·-c "' .L..\....J..!1~\...! ' " ·'·· ,_c;_ • • 1-:::;•_..:;, "-1- 1411;; ..,-::;:; .J...1" e .l .... 

c.:0.t.c.; uy . :t: 01 tu1!i:: .. ~-\:l i 'I'i1<:: i~e< Lui.~ Consf::!r -.,;.::,11 l.'. Y _r. ecellt l i 
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. " . .ll ~- l!C<. :- <::.:;.; t.11 i.::, m::..:. ~,h C:t nd \.::: a11.:: i. c-:.. ~ ~d u\.HlE=!.::, ilJ.J'.J t.t.;. !-·lHWh s o 
_,_ :: _:::, •: v>-1 ·~!0r:e-.:L8d. i :.t..0111 -~~ ·;t: .L 0f..'ii?t:nt. If ~o:ss.Lbl;:; , tr1e 
d1i:ifl t !t:l \.tia't ~t:lacls .iii t. 0 'di<:~ ma:!.:::u ju:::.1- 1 1 o~th u f. P.out.e ;~· 
~ r'!o •..Ll '~ 0e ~O:;C&u a~ .1 closed a.!.'.:- :>. Lit ti!-:: rt:f ugt:: staff . ·.fht::: 
u~_hel cireas whe::1c- ilumC1 11 cic.·i:..i.·vitiel:; o.!.t' <:i pote 1rL.ial pro.Ulem. 
:.1 t ·t l~ :::r; ?.:er cn::ei~' ii !ld uUU::..6' ;.; .. -.rtdel. . 6.!1d Sc•..tth Ba y ::i, <.lo 
110t ·rw.\ e: ,.,::; rH::}Ci"" !' t.i:o.ii.i.c: o.nd d.l.~ uut. a::; hl~J; a p ::: i o r it:-y. 

RECOMMENDATIONS 

Ne~t ~ no ituiJ .L':o.!: ~ :. 0~1..i<.tl •/ .i..t ·:i· O .L ;.; : ncr p.rol:Jl cms 
L ruc~<:tb J. t: t~ u<e :::· t~1!Q d. !:c;a;:, lllci y o·:r ma y· n o: bt= t h C:l fac tors 
cc:H1Si£Hj ::he dc:c.l..i.n:::· .i..n tn ..:..s. ;:ti.)ec.:l.E:~ : . I.:.·ce:s.i;:>t::H.::t.t v e of th.: 
ul t.i. 111a t Ii;) 'c.:i1.:~..;~, 1.:..iH: rnG:i:~ w:·: t:i..i:t·fl 1 1.11.:.i· ~a~~: pruJu~t i>r~t~/ iii 
V'8 ! 1ill'.:> !\ r: t he mor:G ...,:;i:..,!1C <= ~;nil! ·" sµf:c:::.;:; s w.1.1. l ::.ur ti' .1.. Ve J.n our 
E· ~Clt~ u1 ; Lil :.!1 e c2-J. :::-e .!.::- fouu<i o::'-' decilt 1:d. t l1. 1'!1e:reior~. 
c:,::r "' '=QE:t.dtlGH ff!1.tfld(,; e:a.:n c t. 110.t ..:.::; !,)e.Ct0i:wi:i:d wl. t nln bi. lick tc: .t. n 
m: ~ ::. l 119 '-tHM~ ::: J·ie;I.!.;. ~ lnchtC,;<r coIJ,;, i <..i.~ :i: <:.i l .:.0£1 vl t. e:r n nes t ill y 

• V • ~ • • I "" \ ' "'t .t:8;'..i'..!.L.Ce1nancs. 1.:<:q.:>:: .:i c.;..c!1 !:l c.:. Ha~e:ufo::t a nu. a r a;..,,u.owns .l.;& Dl~C !\. 

t e .:: 11 11e:t.l.ll9 Gt '.:'. 8.:\::i E-!H.Hlld l_:~ tlflli'.:.~(! tu a v' vl.d the lle& t :i,ng 
s~d:.>ur1 , and 1e.;i-.: e sl.~H.!.i::lc<:ih:: a.~uo ~:!'i!: ~ 0.:... ·.• .td · ·.: E:yE:tat ~u!l. 
mu:;t.rot. ~oCiy.::~. a1id pe:rc:·12::. . A.t: t ~111.;.. t ::. tu ydther as n1ur.n 
.1.n .... vrn1c:: ·~ .i..O f! .::.\::> b-'vS~l.i::o.:.e tlbO.!t n.:::.t: ... !1q pr~.:.E:L.e11~es s !iot:!ld 
oc:c.,u:k wh.i.Le .l.!1 :.he 1n·Gc~s s ot pt.!:::i;..>l mlny "d;yetc.t~on 
mc.'.! :~' ~e;rie!1t . ·!'hl:;; s tH:rnlc.;. b e poGslb .. c 1't .:.::r.:.:itlug µ u tchas. w.itt1 
d i iier e 11t. awouf!ts o ~.- l .nt c=rs J;1e1slu11 v-1 i thi1! t.h8 ma.:r. sh . 1 1 
·chese a.!.ea.::. a!.·E; t r·;;·.d>:ell for ;;; ;;:-.,-c,L: ci~ y.:a L· ~ a..t1::1ward ..i. t n1dY- oa 
pos~ibl c -:...o d~t .:::1 ffi .1 11 e whi~h 1 ev ~d 01 l ut t::.!: bP~l Biou the_ tei:n .s 
p i.efa.r.. 

(.lf the: 1n.riu 1..l:S · o~U.o !t ::> d l ::icu~~e<l .:..i:J0 :n:! fur L"es €d.c d t a nd. 
manetQi:Hncr.i::. 1 urge 't.ha t ti12 iclJov,i:ig l.>~ c.u11sitie!+.8d in 
l/e!mvn t . 

·· Re~alr the Crcln0et ~Y 2ooL wa[~ !. co 11t~ol struct~~ e. 
ferfu:rn1 i'.1.1.th€:: ::. i·:a.bitdt a.11 C:l l !' S.l.S i n V~r rnoll h., bulldinG en 
t l H:l :,) ! ' 0 j G c c .i. Ct .!. :: l 61 '.: ;:: d l (I l 9 51 4 .:t j: d s ~ iH: u u. .1. E:-d t ca· 
co111plc-t i o11 iri 19 96 . 

- C'0'1 Cinue use ,.:;:~ ;;i .i.~:._tJ.:•) .t ,; 1 s ac !30 1..:.th Ba i for. :lve t <: d .t s. 
~ Perfo.un ve:: g~t.o.t.tc;n me;n a •;,;ernent ~"lt Hud ;:_: ,::·e2h a.w.i p o &sibly­

Deci.J C i::·a::.K: wl tn due .::,011 .~ .i.-<le.t. i1 t. .:.u n f u! ;:Ll l £pee les 
.:tffec...tc:u. and ii; such ~i way as to gC:tthe:r a~ much 
J.n.tox.1.1a.tl.00 .i::. µossi!) .i_e, . 

- ?os1 Cha:::c oo.J C!.~ei-'.. Nor . !1 to c \·oid hu111an di s turbar:~:e of 
i.:..1 C\ c ... ~ t.; !. n s . 

- u.;.~ c usti \..:U i l\:.E:pt ot i.Jc:1nd l. :i y ~,n ::::it..r...!.i:: :>£udli t-.::Li°I culu:!y 
(s u c!1 a::. S(1':.lL'h 3ayl wi t i-. ;:,·.:.rH:.t : ct n ::~;;.~d::· c....r!e!.' i:; a.id tn c 
Veu:1·..)!1L '.];_; _;_,.; 1! ' . .;.flc Ad·,.i. :.;oL:r i..;!.. ... '.•.-J nil iJ~r.Lb. 
Coo;.>~!,.a":' . .:: h•.r:1 ; -:;~i1~1- st.c~~~ l.1 ; l.i 11 a t..J. on-·· t .. ild~ su::: ·'". r;y v i 
le·.tel ~ :.:,,~ .:.,r:.:.t.:Jn:,1-=:!!::r...1l. ~:~Jr.~~u .. ..:. :i~ n~~ l.i1 0la~k tC!.!: e\;(j S . 

- Det.C.?l.W.l!:t! the- l~t\£·.ibill::. c;~ rn.:..iilL<:tiuit!'y c 1.0se con~!v l 
t> v 9~ r·J." ... t:;l .:. e ·, : .:..s cJ. •..! !: .J..!HJ Ju£it c.."' L C!ie .!..'C.l c v O. !! :: 
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..in!pvu11dr11e.r1t~. . · . ~ · 
c,iris .luE::r ;:;·upp.i.er.ientiriy · :;>€rcrH:s at 5vm.:: culo(i~ slu: co 
ci.::-t...:.:::rmii1~ .J.f .l:.t -.mp.kes . thf! a!:ea. mur~ Ciesir~bl·~· to te!·ris . 
.!...J~iQ-t(t!l". manc:(ijeilH;.nt p1a1i_S ·· SflOl.!ld. .De -:!·e~ ·ceu ' . .i::°ca: the 
,: a.::.: ious high. quality publ .le.: 1 :i · 01-,ned I:1~.rsi1e&· in . v~rmo11t. 
Tt!'2 ayenc..~.es n~s·i_:.H)n::>Lblt: tor . u:e if1c!ll6.<,;cd Ii1aLst·1as ·in 
Vermont. should dis Lu~& vii th n::&-c:a:rch8£ s. hunt8:i:s, . and the 
l.:iceresr.:ed. · pub..1...i..1...· t:h.: t\.1:-t..n:e ot the::;e ,11d.!. 8he~ • . what t'.{pes 
of mcwayc::ment ale a.ppropr-iate:, a11d wLc.t level· of 
C.:0!13-.i..da.!.·ei c:.i.on. ::o::wulti be yi'ien co n0n'<.;.1f:6 5pec.ies, and.. 
which sj,>o::~c:ifls ~houlu be cc,rns.id8reci t-Ji":e11 devc:lopinQ a 
u:anageil\6£1 t p .l a.ri . 

/ 
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DISTRIBUTION OF THE BLACK TERN (Chlidonias niqer). 

(from Dunn and Agro 19951 
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FIGURE 2. BLACK TERN BREED:NG DISRIUTION IN THE NORTHEAST U.S. 

(from tJovak 1992) 
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TABLE 1. BLACK TERN COLONY SIZES AND LOCATIONS 

4 • 

COLONY POPULATION NUMBER OF BREEDING PAIRS 

1990 1991 1992 1993 1994 1995 

I 
CHARCOAL CR. N. MISSISQUOI I 

I 
15 24 22 15* 31 i4 

CHARCOAL CR. s. MISSISQUOI I 
I 

5 13 11 2* 2 12 

CRANBERRY POOL · MISSISQUOI I 17 6 5 5 13 0 
I 

BIG MARSH MISSISQUOI. I UNK. 0 0 15 1* UNK. . 
I 

GOOSE BAY MISSISQUOI I UNK. UNK. 13 6 1* 7 , 
I 

GANDER BAY MISSISQUOI I 0 UNK. 0 UNK. UNK . 6 
I 

MUD CR. WMA MISSISQUO;I: I UNK. 7 24 20* 15* 17* 
- - - - - - - - - - - - I - - - - - - - - - - - - - - -
SOUTH BAY MEMPHREMAGOGI 4 4 4 UNK. 2 5 
- - - ~ - - - - - - - - I - - - - - - - - - - - - - - - - -
PANTON RD. N. DEAD CREEK I 1 2 1 2* 0 3 

I 
PANTON RD. s. DEAD CREEK I u 4 3 UNK. 0 0 

I. 
ROUTE 17 N. DEAD CREEK I •6 0 0 UNK. 5 0 

I 
ROUTE 17 s. DEAD CREEK I 5 0 0 UNK. 2 0 

I 
WEST RD. DEAD CREEK I 0 2 4 UNK. 0 0 

I 
LITTLE OTTER CR. DEAD CREEK I 6 9 'o UNK. . 2 0 

I ---
TOTAL 59 71 95· UNK. 74 64 

MISSISQUOI POPULATION 37 50 75 63 63 56 

MEMPH~EMAGOG POPULATION 4 4 4 UNK. 2 5 

DE.AD CREEK POPULATION 18 17 16 UNK. 9 3 

UNK. = unknown 
* = estimated 
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TABLE 2 . ;;NUMBER OF BLACK TERN NESTING PAIRS IN NEW YORK. 

) 
) 

(from Mazzocchi and Muller 1995) 
i 

1 

COUNTY 

CLINTON 
JEFFERSON 
MONROE 
ORLEANS 
OSWEGO 
SENECA 
ST. LAWRENCE _.,, \• 

WAYNE ~i 

TONAWANDA COMPLEX 
(Genesee,Niagara,Orleans) 

1989 

0 
137 

34 
1 

20 
5 
7 

',•'6 

z5, 

NUMBER OF NESTING PAIRS 
YEAR 

1990 1991 

0 0 
133 220 

17 16 
0 0 

22 8 
0 0 

i2 4 
0 4 

3i 32 

. . 

1994 

2 
151 

30 
0 

11 
0 
9 
3 

38 

-----------------------------------·---------------------------------
TOTAL 235 215 284 244 

,I.. 

' . . · 
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TABLE 3. RECRUITMENT RATE CALCULATIONS FROM VARIOUS STUDIES 
' 

~· 

I . I NUMBER OF NUMBER OF .. ,,CALCULATED 
I AUTHOR I FLEDGLINGS I NESTS OR PAIRS I/ RECRUITMENT RATE I 
I ---------------------1--------------1-----~-----------1-------------------I 

.I I I I I 
I Dulin 19 90 I 2 2 I 5 4 I ' 0 . 4 0 I 
I Hickey 1992 I 11 I 24 I 0. 46 I 
I H.ickey 1995 I I I I 
I (19~4 data) I 19 I 38 I 0.50 I 
I Hickey 1995 1 I I I 
I C 19 9 5 do. t'..d) I 2 6 I 4 2 ' I 0 . 6 2 
I Muller et al. 1992 I I 
I ( 199 0 <lat a ) I 8 8 2 15 I 
I Muller · et al. 1992 I "' I 
I C 1991 data} I 144 284 .. I 

0. 4 1 

0.51 

I Novak 1989 I I 
I Salmon Rlver I 3 9 I 0 . 33 
1 La~:eview WMA 1

1
· i 1 16 l

1
.... O · 69 

1 . Perch River WMA "14 2 7 O. 52 
1 Rabenold 1988 I is 28 I 0.54 
I Shambaugh 1993 I 5 5 I :. 1. O 
I I I ' I 
I ---------------------1--------------1-----------------1~------------------I 
I TOTAL . I 358 I 742 I 0.48 
I 

'/ .r' 
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