


Comparing 1983 levels with 1993 levels, overall use bas increased by S8~ With the exception
of 1989. growth has been steady over this interval.
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Over the last decade, use of QUBS has been incr~ing. The figure belo" i1lustrollesthe dunges
in lOl.J number of user-days at QUBS QVU th~ past II yean.

In teaching adh iti~ QUBS hO'-ttd tight .. eeks of modules In the (lnuno Unh'eniues Progrzm
Itl Fidd Biolog) Tilles and enrolm.:nu. for modul"" held II QUBS and for the (lUPFS pl't'gTIID In
CtnUal are found In Tables I through 3. In add IIIOn to the modules menlioned Ibo\c, Dr, Steve
Tbompson (SiL Sandford Fleming) brought h~ "",,,raJ re.ourcc:. field eoerse 10 QUBS In late April. Dr.
Ed Kon (Wilfrid Launer) brought bis field coun.e for senior undercradllates to QUBS for two ...«u in
l.ue summer The fifteenth edition of the I'wnJists' Workshop, described in more det.:lillattr IJI this
report. was held inWe Ma).

Nineteen ninel)-three "lU another 5U.:cu>ful and bus) )ear at Queen's University Biolo,i.:.!
Starlon, User-ila)~ "ere UJ' $light!) frorn 1992 level. (Uw·(by dw are dl'pla)oJ In ubular form blct
m thu report). On average, 32 researchers (prole.son.. cnduate StudellU. bonours MUJ~1Il1L'Id
ti5ULallU) ...ere in reU:lem:e througbout the summer Ah~trli:U of reseMch projectS and rersonnel
involved are contained In the tolto...,": luges
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The Gbjecllve of this acrjUisuICln,$ t....OOl31nlur cl'rt,cl"oJli<lnpUCJ'<'~esand l>iuJi\'~II) an.!
management studies a unique ISOOacre tra" 01 (o,c.\1. ~.. amp I,'rc't. lakc' and "'eliand,. a.ljaant to

The propen) is some 1500 ...:ro In extent, end",'n~ ... "lUll lalc, an.! ;a "anel) 01 torest 3nJ
wetland hdhit.ll. The "Ba.....Lakes" pro",,"> " hounJ.:.1on tne north 1» the Bon'" III Tract anJ on thc
t4S1and ~uth by arms (If the Hughson Tra.., of Qu,""o', l nl\cr.,I) B"'I"~,,,,,, SLitk.n. This ..,qui'lIk'n
"oul.! ccDSOlidateQliBS landholding, &nJ all\)", it "llOlfi.-nt hl".:l "f 100cr~t,"g rn'ren) til remnn m
an un.!c\'elored stare

Loot rail. Raleigh and Fran\. laundltd lIlI Inll1.I1'CI" a.qUlre the ·Ba ..1.. Lakes Tr..,,· ..rom the
R(lCicWe Cooperati\c Associanon (RLCAI RI!'L-..:.iw a."",,'mcnt procedcres have caused pnl~)
lUes palJ II) the RLCA to soar In recent y=' Th" chllllllCIn linano:t.1lpicture h.., Q~eJ the
:auo.:,3tion to lool carefully at ilS lanJb,'I.:Iin~ anJ to otter rcml1lCanJ hrtle-u,bl pl'I'pt!f1iestor S31c
Conseqllenll), the -Ba..:l Lakes" pn"","} h~\ been ">-ltd for ~"'e lor some ume, The inn;.1lobl.ingprice
lor the rlllf'Cn) acceded ~.OOO.OOO Cron enterin!: 1010 ne.:, tI.II.,~, ;a mUluJ.lI)agr~l>Ie price "I
S54O.000 ....~ reached,

Bad; I.:!kes Trag

The Bon",ill~ have always called the island in Telephone Bay, noM of the Opinicon Road,
Ellen's l\io, We pmpo~e to keep that name as the official island nilllle as a tribute 10 Ellen Bonwlll.

Raleiah 1 Robenson
Director, QUBS

It i5 perhaps fin inll that Ellen is the first person to be buried in the new secnon of the Opiniron
Cemetery The e~pan~ionof thb cemetery was made possible at the SUlUle:stion of the &nwilb some five
years ago. by a contribution of a small pared of Ilmd on the HugbsonTract from Queen's 10Storrinllon
Town.ship.

Many of us at QUBS will miss Ellen as a friend and neighbour. All of us 0"';: her a tremendous
debl o( gratitude (or her aenerosilY 10 Queen's and (or her lifetime commitment 10both conservauon and
education.

Ellen and Allan had a lifelime commitment to conservation and natural bistory education. They
wanted Skycrof\ to help them fulfil this eommhmem in the future. 1n about 1984, th~y 3ppro3ched
Queen', aOOuta possihle lease 10 own arrangemeru, so they could ensure that the land would not be
developed. In the end, Queen's made an outright purchase o( nearly 1,000 acres for a price of jlbl
$50.000. That land, the Bonwil1Tract. was dedicated in 1986 as part of the Biological Station It .. ill
continue to be used for field courses. research and conservation education (or the very long term future.

EIJ~ Bon",ill•• wruer, educator, and above all, a commined natura1lStand colUt!I"o'3lion~t,
passed aWil)' on Sunday, 2S July 1993. Ellen and ber busbmd Allan made a VCr) slgmficant romrihutioD
10 QUe.!ll'Sby nuking available De3tly 1,000 acres of Skyaoft land 10 become pan of the Queen's
University Bioloaica1Slolion

Eilen lind Ailan became involved In natural history and education throuSh their IC1ivities in
scautlna, and as teachers. They started visitina the lUe Orinicon area in summers, from their home
in Maryl3nd. during the 1940'~, In the 1950's, with encouragement from John and Ma)belle Hualuon,
they founded Skycrol1, a family camping and outdoor education centre. on II tract of over 1,000 acres
of land 110 Lake Oplnicon. From their home in Connecticut. where Ellen wrote II column A/onl rhl'
NaJurl' Trail for the New Haven Register and was active in many education and DluunJ history proltrams
(including some al Ville. where Floyd Connor and I first met the Bonwills in aboUl 1969) and Allan \10'1.\
a teacher at ElI!ItHaven, they developed their summer programs at Skycrof\. In the early 70's, they
moved tllelr full-time residence to Skycrofl, wbere they were later joined by their daughter AM and son­
in-law Jim Banon.

I~ ,_ no. "'..... ......, 1""'_. 1901l

The dcmJnd for small conference" and workshops continues 10 expand QUBS i~ able to holo!
~cwral (11thew evenu each year QUBS eonunues to be an imponant destination tor 3 vantl~ of field
Irip'. especially tho,,, Ibw.:i.ttd with {.ul iIII<I winter term courses. In mm} cases, thi' exposure I"~IIdd
....ork i~cited lIS a kc)' element in stimul;ollOlllntere.t in field biology, A tabular sUIllIIW)of conference,
m~o!IingiIII<I field tflP U'C of QUBS in 1993 appean later in thb repon



Ln1993, a number of changes and improvemtnts were made to QUBS facilities. These included:
(I) Maplewood Cottage wa.~completed for use by May. This coltage, located overlooking Stumpy Bay.
jusl northeasl of Sumac Collage. has twObedrooms. a bathroom and a IivingrOOmldiningroom/ltilcheneue.
OccupanlS \lere impressed with iu layoul_ comfort and charm. It ...ill be an asset in handling demands
for space from senior researchrn and small families. (2) In Iale summer. a cedar dt.:I. was added lOthe
front of Maplewood Coltllge -. Currently, the cottage is fully complete with the eacept.ion of some
landscaping over and around the sCI'lic syslem. Hopefully. this will be looked after in 1994. ('3) In early
spring, while readying the lodge for summer. it was discovered thai winter snows had caused considerable
stress to the roof of the lodge. Lndeed. il w:IS <;Q bad that we soughl advice from Campus Engineering

•

1993 RrnovQllon< and Additions

We hav.: some fuods in hand from Friends of OpiniCODand the Opinlcon Arl1eal.

Meanwhile. Frank has b~ negotiatinl: the lertrIS of the offer of purchase and sale with the
RLCA. The dCI<li1sar~ \'ery nearly hammered OUI The offer will give us unlil July 1994ttl put logether
the purcbase price from our funding partnerS

Applications are pendiDI:to;

Onwio Herit.lge Foundalion
Eastern Habiw Joint Venture

Endangered Species Recovery Fund (World Wildlife)
Eastern Ontario Model Foresl

To date, we have submmed applications 10:

Because of the sU:c of th~ project and the capital involved. we are lr)ine to build. latllt
partnership 10 en.oblethe pu[ch~ Raleigh and Fr~ hive made conlXl with. and Ire applying 10. I
spectrum of f1hilanthropicorganiUlions. Recenlly. Charles Sauriol, veteran CO~Cl'\.atiOnist.has ~re.,.)
to assist with funJraising for this projo!.."I.With Mr Sauriol's contacts and experience. we anllC:lpatt
~teady progress loward our goal.

Sav,,%s. Mr Doll Hewm 1~P.,(ll'd the roor and offered suggtloUOIt\ on bracloe II ufl for the I1GICbelnll
The<oerep;un (addlng gusseb Il' the roof raI\cr<.. o;phong nev. IWIIm:d lO=~and cncUd nftm)
...ere camed OUIhef,,", the field 'In""n began Gi,'eR the SIR of Ihe roof. Mr tk...iu <ugrestcd thallhe
only really mearuorful n:pa1f \lao tou! rtpIlCXmenl of the rool ThI( ...'OuId 001 be reaslble atop the
present walls and non-extstem fooungs. so replOlCCtllcnlof the enure buildmg seen., the Onl)' permanenl
option. (4) A number of a1lCl'11llonswere aimed II ~ccplng the lod&ecleaner In summer, "'I: added a
U'llUlgularentrance deck outside the pcm:h entruDCI!. to keep mud. \and :uJd dirt aI "I)' TIle addIU(lnof
e""eSUOUghover tJu~ clllt'a1la! and deck 21.<0 helped keep dung. cIner. AI the ~ar enuanc:e. I slIlIIlar
ea\csuoug!l ...."" welcomed by StI!I (~~, .. bo\t rtpeal tnP.IO Ihe SlOleJOOInIn r:uny ...U1IIer "C«'
<II"''I)'S 10 -"CnlUte. (5) In spring. "-e removed the SIll2Dwall $J11}. from the meo'~ l>aihroommlhe lodge
and replaced II With 3 counter and recessed sink, ThIs hlIs gscaU)' Improved the la>'IlU1or the "ac;bnxlm
and provj~ exlra space for lollet tlrtlcles etc, (6) All new COUntl!l1opswere installed In Ihe lodge kltdlen
and rOOd service area ThI~ wa.\ much needtd around the ~jnb10 the Iotchtn Repbdng all the
cOlllllel1OpS""th Fonruca In a "'ood-IJUlD pIIlIcrn~ peati) Impm\ed the loots and !he QJIIW)' IWUte
or these surfaces (6) The hard WIlliei'caused $lOmeleaks In the old plumblOl to !he lodge Iotdlm.
Conseqoeo!I) .... -e replaced the old lines wlth lie... copper and Insul~led all of the hOI ...1Ittr bJIeo. (7) In
an 1II1empl10 ~venl easy ~ by mrce 10 Ihe lodge. all tICCeS'lblccr:ICts. holes :uJd ~ ...ere
covered over. rcp:ured or sealed (8) The noal 10uchc:sin Ihe renovallon of Basswood Catlin wen: applied
before Ihe season Vmyl floor eovenngs, WIOOo\l<;hades. sbelves, closet rods and ~ks ...'etC I~tallcd
1lus duplex cabin ..-as used (or the lim I1GICtJu~ ~mmcr (9) Wllh the hell' or Bruce ~n.
tmprovemenls ...ere nude 10 !he Rarrtrucon. A DeW "",m platform made or aJUDlllIIumrobIng and shccl
...~ added to the (roOL The Sttlrttr was rd>ulIt. A ~nd btIge rump was UlSlalled a., awet)' me1(ll(t
TIle "''O()denslOI'IIgecomparlrDcnl WllS removed and replaced 1th II portable alumlruum Storage bench
This arraJJgement III10wsgre1lter...orlong space up tmnl of the heel We alo;orebulll p:IfI o( the huge
II1IIler.adding a ne..., beefy lonlluc and new whetl bearings on 1111\!'heeJs. (10) With the ISSlSUDCeof
Ron Vinlde and Jay Phelan. the Ilo3thousc .. a.~$allped sod IqlIllnted In summer (II) The edge of the
path 10 !he BoaIhousc ...as reconsuucted. repi;odnll the eroded I1liIrClnne:u the h<>".11 racks. In IddlUon,
a metal safety nlll ....as added to prevent the posslblhty of stepping off the p:uh. No" .Il~ posslble to IbC
Ihe safety rail Cromthe curve or the JY.lth near the old unkhousc ri&J1ton inlo the Doalbou\t. (12) The roof
of albin jf I was Stnpped. repaired lind re..wnglcd to stop lIS leaks (n) St\'Crai of the concrete Ilool'!;
"-ere n:p:unted in fall to make re3d)' for spnng of 1994. 1bls includtd the I'CW' of !he lodge and the
Tnl:tb (14) WIth FllCUlly equlfIIDt:nI funds a"''3tdcd 10the field SWion 10 1993.a new lrader'blade (ArIX -
S') and :ICUSlOin-bwIttandem ule h)'drauhc dump traller (Del-Rae) \lUC purclla..\ed The heaVY'GII)'
eradcr blade simp"r~ road malnten:mce 3Jld Itelll snow reme, al The dump II1IIlershould ease trash
handling and disposal :uJd make cart)'ln& wood. din and gravel much sunpler tIuln In Ihe past (IS) In
filII. IIclass C hitch was added 10lhe work lrUck, nec:essU:tredby the 3CqUlSitionof the dump traller In
addlUon. a sheet or checker-plllle w:IS Inmlled In the bed o( Ihe trUCk10cover Ihe 1U<1-boles.(16) ~11
3S6mM computm were obtluned tJu~ fall CromQuecn'YIBM GIS (Cieograpl:ucInfl)l'1ll;olJOIlS)"tem) 13h
through Dr_ Rolhe TInIlne. 1llcsc compu~ ...,11;Idd l"'lI"'Ofksta1lo~ to Ihe CXlSUn, compuung f3CIhuc<;
I.t QUBS. With the proper e.tcrnal hard-drive. one o( these oompulcrs C3llbecome Ihe heart of 10)'GIS
II the field station. (17) Rep:u1'S ...-eremade to the Nt ... Darn. Replacement SIding Ixlards were Installed
to replace !.hose prised off and Slolen b) 'barn board' afiOOD3lklS.Repairs ....ert mado:to the mwn door
and lO !he roof of the eqwpment 1e2lr1000 Ihe 50IIthside (18) Our old rotary me"!:r bterall)' shook 10
pto:ces dunDll moWing oJ the field:. 00 !he IX'" land. so In (all , nev. Bush HOI ..-as purchased
Hopefully. this one "iJl13SI (19) We CODllnued10 repalr. repulI) and n:p:IIm ..mdow and saee~ on Ihe
lodge. (20) Rod. Aoyd and 1-rank "'()(Iced h3rd 10clean up the (;1)lenuees from Ihe wl.Ddstormlast fall
TIle mess was CUI.spht and stacked In the woodshed In such quantJty thai no further space is avaJlabl~.
However. on the hr1gbl Sldc. we probably h3\'C enough "'DOd for IlreplJlCeSand barbecues for a couple
of)c:ars. (21) TIle last temwn .. of the old $:luna "ere TeIM\cd 10 I99J (22) A large. thR<'­
compartmalled ool'llJlOS1Cl'"''1~purch:l<ed and pul 1010o;en'ice In IlUd·~

Wildlife Hahitat Canada
Nature Conservancy of Canada

Canadian Nalional Sportsmen's Shows
Catlaraqui Region Co~lVlItion Foundalion

Du~ks UnJ imiled
Conservalion Inlernational

2000 actt$ (If r!lrc~l. regro ...th f<.lrt$l.reverting tarmlJlld and beaver pund hahit,'1 already 0"ned h)
Qu~en'~ UOlV~(>II). The mature "'r~1S 01 the ua.:t provide vital hahiLiI lor the Cerulean Warbler, an
tndanga..l Sre.:I"'~ «(eaIUr..l on the from cover of thIS report). M.1I1yother 'pe.:I"" 01 oeotrofli.:a1
millrants are also tound within the property In Iddilloo. the wetland areas. the Juc, and h.....>WllolJ
heaver pond complexes are key hahiLiIs.for a variel) llf species. It i<proposed that this lra.:t be a.:quirolJ
and preserved B~a Consenolion Arell ror Warblel'll, Wetlands, Science and EduClilion



·It was wondertulto see bow ",ell the weekJy nature ",alts "'ere anondcd; we rarely got fewer
th3n twelve people. It was gralifying thai so many people were $0 enthusi~tic and thaI there were many
propeny uwners ""ho olTered their lands for some of our walks.

In 1993. we did not have I long-running series of seminars. However. we were able to off.:r 1"'0
major semilws "'hich ....ere "ety ..'dI-attended. The flC<l"''IS presenled by Dr.--Martin L. Cod)
(Ocpanmem of Blolog). UCLA) and lltll!d. Dherrity ComponenLS in Australian Birds This setIlI03.r
"1.\ beld on May 6 in conjum:lI<>n"'ith Dr. Ratcliffe's Field Course on Bird Song and Dr. Harmsen's
Field Course on Ecological lnleraaiol\$. The second seminar was eiven by Dr James Fullard

To quole Naz. from New~letler #I.

Sftninq~
The -Friends of Opinicon- ha.l a bus) summer In 1993 under the able guidanee of Naz

MacDonald. with assislance from FIIl)d Connor. and even published their flnl newslener. The group'~
season of activilies eXlendoo from June through early Seplember. with 3 lotal of aboul 10 events.

New contaCts made by Peggy with people from Easlern Canada and the American South promise
10lead to interesting results and improved geograrhic coverage and resolution of Ruby·throal migration
path,l'ns in 1994

frifnd~ of OpinicCln

The 1993 version of the Community NewileLter (thirteenth edition) was distributed in wly July
to 850 bouseholds and collages in the \'icinity of Cbilffe)"~ Lock, Elgin and Penh Ro;Jd Village. The
newsleller keeps con13e1with our Iril!llds and nelgbbours e\ 1:11 If the) are unable to attend the Open
House.

This srudy is co-ordtnated by IGI Mumn (QUBS researcher). Peggy Latimer (QUBS neillhbour
and friend). lIOd Floyd Connor Although not an official function of the Biological Stalion. il welcomes
and benefilS from the use of the Hewlen-Packard computers and swian fa.:ilities during lISsemi-aomW
anal)"is. nev.'$IclIer-writiog and mailing. and pl:anningmeetings

In 1993. the Hummenrme nerv.'Orkexpanded to a1moSI300 paniclpating bousehllids. with 90 of
tho e returning completed dala forms. In return for theIr Involvemem. p3tliciranLS reedved newsletlers
in March and again in Novembff. Most of the COSt of thesemailingsw~co\·ere.! b) a granl from the
Baillie Fund of Long Poim Btrd Observatory

Both of these public reI3lItln.\ efforu art importanl in maintaining close contact "ith the
neiJ:hbouring communil)'. It is mo~1enoouraging 10wimess the tnCt;:asing involvemcru of th~oommunity
in Ictivilies al the field $wion

The Hummenlme s!lldyofRul>y-IhroatoldHummingl>irdmigration and nesting chronc>logyenjoyed
ilS (ounlo summer II QURS in 1993.

The Open House was held on July II in 1993. As usual. there was a i\real IUrnoulfrom the area
In all. some 325 visilors toured the displays of eurrem research lopics. The effort thill QUBS rtgulan
pul inlo thIS event ensures us success ) ear after ) ear . Thank you all for preparing qualilY displays and
for presenting them w ith enthusi.....rn, Your efforts make for an enjoyable and "imulaling lour.

"ummttlimrO!K'!l Hou<r

In 1993. Parks Canada - Rld.:..u Can3l, \'ia Canal Superintendenl. Mr Tom Ko"aQ. graciously
provided QUBS with compHmenl.IfYcanal passes for boih our pontoon boats. This generoslty is gro:atly
Q(I(lretiau:d and facllilalcs our study of a variety of water bodies along the canal during research and
rea.:hing initiarives.

A rul hi~hliJ:h1of the 1993 Friends of Optnicon season. not mentioned 10)'Naz 10the newsletter.
"''as the potluck supper (with major colUribullons by Naz) held IIher Ill~ cabin home on Hughson Wand
in AuiUS'- A10Qi with superb food and SeIliog. participant< enjoyoldplemy of animal ed con'eruUon and
opponunities to med their nei~hbours. The eonseesus "a) thll tb4 "'b a \'ety su=ful gll1heting

As the summer drew 10 I close. the Friends enthuslas",:ally received the new~of the imendl!d
purchas<eof the -Bad Lakes- pmperty by the Biological S13lion. The Friends of Opinicon have lIire.!d
to assist in funJraising (tMieL $25'«)00) toward this acquisition. Many members of the Frieod:. have
a1r..al) ngde contributions and pll!dges lO"ard aclJieo.ingthiS e03l. 1lwIk )00. friend\!

Park1 Cnnada - Rjdel!u Cannl

We "ere ~L1enold by the death of Sooja Johnson, who "'as one of oor lim ·Friend' and a !OOSI
elllbusustic surrooner We ...ill mi,~ her very much.-

The IUf'Il(\Ultor the -Bal lecture was a stUnning success to SOl) the least. Tbanl;s 10 Dr JIIIk'S
Fullard for I spinlold. informanve evenin& More wts lile this on \'Vl(lU<subjects of g<nen! intcrQI
are being plannl!d for next summer

Of} R31eieh Robertson (Qu.~n·s - Boolo&) and Rulli. Tinllnc (Quocn's - Ge...graph) •
Queen'~IIBM GlS lab) were awarded a grant thruui\h CategN) A of the Pnn"pal\ Developmem Fund
in 1993, This gran! WOl.\ I" prepare a digital b~~map IIf QUBS properties and to lay the foundatlons lor
3 GIS (G.xographk Intormaucn S) ,It!m) to be housoOJII the lidd stanon U~lnllLOroogral'hicmaps. tht
I: 10000 Onlario base mal's. avail""l. prol"Crt) surveys and metes and bound) desenpnons, pr.lilllilu1)
marrini\ was done. TMDm)'PeLe" (Mtndrisk)') was emplO)'ed 10 prepare the maps. In the Odd. GPS
(Global Positioning S),hll!m)hardware and soft....are was emplo)'cd to fix maJvr f....lures of the prupenies.
With few real surveys 8V11Uabieand working from metes and hounds descriptions, many anomalies
surfaced which complkilloOJthe pmc~s of outlinina th~properties Nevertheless. I'rog~\ l~l>tin~made,
With a toilmore work, I eomplese biL'e map "ill be: rroduc.:d. 10",hleb informanon can be: ilddl!dat any
time, When complete, the base mal' will emble the establishmtn! ofa GIS wbich. over lime. will ~.IIo'"
the compilation of n.lural resource mformarion. This iaformaucn will be useful in long-term monilorinl:
and establishment of management plan., for QUBS properties.

We uilld 10 focus eJcll 01 our wal~ (and one b.1r&~ cruise ....th Frank) 00 a d,lh:r_ &l.pect of
nalur~ Amploib•.tn.< were ltealure.! 10 the early put of lIIe SUIIIID<!2' because the) ...ere 50 plentiful and
vocal. and ...ere rerlaced on our bike- b) turds and "in! SOIli durin: the avian breed an. season Later
Ihroueh th. summer we concentrated on the II\$':':~ ... ildllo\lo 01"5and u.,,~because by 1IIi.\lime the froes
Welt silent and the birds bad finl'hl!d their PM.:JIlinllchores and were sunin, 10 leave

GIS ProiS:C1 - Principal" Ot"elQUDlfOl fund



The C41minuingsuccess of me field swion depends on many things, but perhaps foremost amenl:
these in me iDdust:ryand devotion displayed by our staff. Thank )'Ou to Floyd Connor (Assistant
M3n~get). Rod Green (Maintenance Asslstant), Jeff Cross (Cleaning Services), Marg Pbelan (Food
Service Coordinator). Karen Wetmore (Food Service Staft), Kevin O'Rourke (Food Service Staft) and
IIIMary Elaine Goulah, Jay Phelan and Ron Vinkle Jr. (pan-time Assistants).

• •

Acknn"leducms:nIS

In an auempl to keep our listing of theses and publications emanating from "'ork IIQUBS as
cu~em as possible, Frank endeavoured 10 prepare an updated IistiDgfor inclusion in m.. reran Eacb
major user was cont.aClN and asked to review their individlLll list, These upd3ted Ii~tshave been
incorporatal into me complete lislinl published as an appendix 10 this report,

Please continue 10 forward copies of th~ (we will have them bound as De.:CSSIr) anJ
publieauons (or II lea!>tI euatlon of same) as they become available.

ThfSCS pod P1,bl!rn!lons

RttOgnizing me impacl of recession on funding and finances. QUBS fees for 1994 ",ill be
unchanged from 1993. Continuing low rates of inflation and high levels of use Itme Slation $hould make
a balanced budget possible In 1994. The fee scbedule for 1994 appears on me Ia!>tpage of this repon,

As ran of QUBS Annuill Repons. a sampJ.: of the kulds of "'tath~r dot.1cempiled and .,ailable
al me field stauon IS included. To obtain weather inlomulloD, conta" Flo)d Conoor at QUBS 10this
report, air temperatures for April through Juty and water lemperature> from Ice-oft through July are
presented in graphical form.

Another film crew, this lime from me BBC. also did filming in and around the field station an
1993. Produ~r Nigel Marvin and cameraman Mark Payne.(iill were preparing I sClImenl 01 the
'Nature' series on the role of plants and animals in forensic:science. The film is tentatively culled "The
Natural History of Crime". At QUBS, the crew attempted 10 film • yellow warbter using hair from a
skull during its n~l·building. With other segments on wolves. maggots. packrats and alliglUOfS,the lopic
sounds pretty grisly bUInevenheless fascinating. The program will probably air In Britain in February
1994 and appear in Nonh America a few month&later. Watcb for it,

Tht "'(lUbec ReportSBC Nplurt SrdfS

In fall of 1993. Pat and Karen moved l1li0 !heir IlCW I\QUJC IlQf Mo",,!: ,olD'~on Lake Opinioon.
It ",ill be in1erestinitO have the Weatherhead$ J.\ perm3IlctU nei,hboun of Qt.;BS.

On April 24, 1993. Andrew John We.uhem(.id "'U born. Con~nlUl~linlU to parenu Dr. POiI
We;,themead (CariClOnUni\'er'<ity)aDd Karen ~1~. 1"'0 long-lime mllon regul;&n.

ConmlulalionsA~ pan of a proenun on the SW1lS of neouopical mlgrams and forest b~bit.u. I CBC 111mcrew
m.:IJeseveral "isi ... w the stauon In 1993, Carlo)n UDd.:Nuod aDd het film crew tried I" eel &00<1
fOOllll:Cof nun) of the songbird~ in the \'kmUy of QUBS Many of our regulars hdpeJ out wlm this
worL. nouhly Paul Manln, who spent quite I bil of time usheting the crew to acOO sues, n~b anJ
coopersnve birds The rrolrarn air"" on the March I. I~ episode of the '!\arure of Thmg.·. hosted
by Da\'id Suzuki Almou£h me field slation was IlOl direaly featured, iI i~ good to eore th.u QUBS
regulars had significant input 10me production.

We were shoc\;ed and nJd.:n.:d by tht umimdy de;.th ot Joan CUM. neil:hbour anJ fflend to
QUBS. on JanulIr} :!9. 1m. We off.:r our !.}mp..th)· 10Joan'$ f_ily. drc.:iall) d;w£hten AIi~n and
Karen, ~tit.:r Dorothy Haig and momer-in-Iaw Ehie !\hc Cunl~. The Cunls tarm Jla!>.<e!. to dl1.l&bl=
Alison and Karen. for ...bom we bore IIwill C41ntillueto be an Imporunt centenn, point in theU' li\~

J03D Cunis(Department of 1310101:)'.Erindale Colle~~ of Unh'c.'rsityof Toronto) and tilled NUlu1'II1lIJ'tof} or
OnIUM" Bat, "'1\ seminar featured some captured I>4b and Dr FullarJ'~ collecnon "I !>.al,liJes.
Del" ered In hi, inimlt..hle 'tyk. this seminar w"" a hit with regular~.and our' Fricnd\ 01OpmilXln "ml
pa.;~eJ the <=oo(e ren ce room on the mght of JuI) 12.

The cover skttch of a Cerulean Warbler was dono b~ Ken OIter Thanks. KI!D!
Sllllion UM'C Fer:;
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This )'Ur's ""orksbop featured 1.. '0 excellent road IIips The fi~ 10 Blue Mouruain, sou!h of
Charleston Lake. an OVlCl'Opof shield rocks with rare species and • nul:nilicent view, We were
COIIducted10 !be site by Clwieston Lake Pro"im:ial Park persoMd. Many thanh 10 Mike O:il,;e for
arnneing this visit. The second IIiI' lOOkus 10 limestone plain sues and • tour of the Robl in Hell-Holes
Many thanks 10 Ron SlOrriog and family for permission of 1CCe$S and the guided lOUr.

Plans are Wing shape for the 1994 editioo of the ,,"'Or4hop (MlY 21 10 28) Special topics will
include bird communities in relation 10 forest babll31 parameters, forest changes over time and old-grow!h
ioreas.

A special ''Ore of thann 10 all QUBS regular. - ",orksh(lp participants benefit cre:nly from
Inleraction wilh a,-jd researchers on-sue IIan active biological r~ 5Wion.

This year's ream of instructors w~ headed by Dr. Jim Pringle and Dr. Adele Crowder (Royal
Botanical Gardens and Queen's - Biology. respectlvely). Thank )'Ou bo!h for your continued involvemem
in the program. The workshop remains successful, in large pan, because of !he devotion of lime and
cJfon of all our instructors: Aoyd Coneor (QUBS). Dr. Francis Cook (National Museum of Narural
Sciences), Dr, Chris Eckert (Queen's - Biology). Jennifer Harker (M M Dillon Consultants), Dr. JMIlCS

Fullanl (Erindale College of U of T - Biology). Dr. Sandn McBride (Queen's - Geological Sciences),
Mike O&iIvie (OMNR - Charle$IOD Lake Provincial Park), Frank Pbelan (QU85). Dr, Bruce Smi!h
(l!haca College - Biology). Dr. Rollie Tinline (Queen's/JBM GIS Lah) and Gus Vaki (Narure Travel
Service)

The S.B. Rutherford scholarship was awarded to Royal Lee in 1993 Royal. now retired. has
been an avid naturalist all of bis life. This scholarship is named for S.B.Rutherford. I former biolog)
teacher 81Qarke High School in Orono, Ontario. The selection committee for this scholarship is beaded
by Roy F(lrrester. an alumnus of the narumi.1 workshop program. and chairman of the S B. Ru!herford
Foundalion.

The McCorquodale S.:boWship "u ....yded 10 Len B.uJcy•• pan-ume student (Universlt~ of
Wlterloo) ",itb I )'Ouog family and strong IDIUest In urban and rCl:101W planning aDd susuimhle
developmem. This scbolassbip adds a welcome extra dimensIOn 10 the rro&ram, enabling ItJcndan.:e of
someoae who might IlOl oIhe:rwise be able to mend because of filWlCw constraints. Thank )'Ou 10
Shannon McCorquodale. a long-time friend of the ~ion. "'Ml.e contInuIng genero.i1y pro\'idelo the
scholarship named after her.

In 1993. QUBS offered IU, fift""nlh edillon of the lWur~i,I)' "'llr4bol'. The .. "a-long
...orkshop 'OIlIi beld from May 22 Ihrwgb ~1.Iy29, With an enrolment 01 17. Th_ patti,ipanu,
represented I cross-section of people .. itb intcr~1 In nalur~ hl.tory and eavironmemal topics (~
Ieadlcr. three students. eiglll ammut lWUI'aIiw. one suff from the Onunl) M,nl.lt) 01 :\31unJ
Resource$, ",,'0 staff from COIl.<et\~ioo Aulhoriti~. one Raff trolllI IWUre eenue and one environmental
eonsultant), In 1993. spe.:iaJ Iherna cenued on C&lUJim $hidd h,tllU1> vs. hm~tnne-h~ed hab~.
resource mapping and Geographio:al Infomwion S)~tem.s,

~IIIUralists· \,"ol'ksbop 1993



Note the relallvely flat traces for the second hall of May.
ThIs may have had unportam effects on biological phenomena such
as the chronology of fish spawntng and Insect emergence
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Water temperatures of Lake Oplnicon as measured electronlcauv
every 10 seconds. at a depth of 1 meterRid"-lllValley Conservation Authority. MiIllI'".:k. Onutlo

Sandbanks ProvincialPark. RRlI. Pi.:1on.Onwio
Arn:neur NarurnJist. Orono. OIl13rio
Part-time sru.J~nt. University of Waterloo
Amatau K.uunlist. Toronm, Ontario
Part-time student, Trent Lnivusity, Pe1erborouib. Onwio
IUisin Region Conservaaon Authority. Mltlintown. Onw-io
Ojib",'lIYNwre Centre. Windsor. Onwio
Anweur N3IUC8list, Orleans. Ontario
Amateur NarurnJist. Potsdam, Ne... York
Ammeur Narurallst, Teronto. Ontario
Amateur Naturalist, Toronto. Ontarlo
Student. St. Lawrence College, Kingston, Ontario
Amateur NaturnJisl. Lynden. Onwio
Ammur N3lUnlisl. Toronto. Onwio
Pan-time STUdentand Consvhant, O!>haWll,Onwio
Professor, Queen's School of Business and Amateur Naturalist.

Kingston. Ontario

C~ln Thomr!>on
YV~lIeBree
Royal Let
Len Batley
Ted Rosen
Mary GUl!$t
ROie-Maric Chretien
Lizanne Bacon
Jim Murpby
Nancy Eldblom
Mara Carruthers
Kathleen Fall
Cmetine Gil!
AnneGill
Janet Sands
Ban Carswell
Dr. David Rutenberg
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in 1993. we compItIaI our lIudy of he",n, beha'lour of nesthns borcb. Bewn", one o( !he I1IOSI_'I'_ belIa,1outs of nesilin, btt1b and the tr11d,uonaI 'Ie" I> tbal 11 evohed ., a ,..~ fo< ncsthnrs 10
commulIlCI1CnulrilionaJ r<qwrcJJJCOlU 10 the.. porenu H.,..e''Cr. I number 0( rccclll mockl, $\IUdI ~I Ihc form
and ,.,teMlI)' 0( bcui.. _y abobe ..s.pw""" 10"btln, C'CIII\pd1IIOiI. 8ycampann, the "".I_, of be",., alb
Kn>5> • 'Indy of 'f"'C1CSo. arc """""the hypoo..... ll th:It Ioud<rbel\l!JDghalc,'OI,ed 'll CClDJUII<IlOCI ... ,th rulo><xd
,..1aIcdncu 1IIIOn, the 0( a btood II' cIC1cmuoed by Jl"'YlCIUSswdx:> 0( DNA fl.rcrrnou,,&) 1lw ,'-
opeclCOII"bod! <iblJ11!l an:CIDI)balf-brocbcn or ... 1C'rS (due 10 female pnwl«'UI} or btood ....... ,u'ml should be
I1IIft tcIfi-h and be, Ioud<r Iban bud> In o.-.b .. her< )0010£ arc fuJI ';blt.p.

.. Iblln, ",Ialoclnt!.s .nd 1M "volution or loud btUlng .ans in nostling binb"The preceding two pages of graphic summariesare examples of the klnds of
data available from the QUBSelectronic weather monitoring system. The .prn files
produced by the weather micrologger are importable to Lotus 123, and the resultIng
.wk1 files were used In Quattro Pro to produce the graphics Other data recordedby
the system, basedon a , O·secondsensorscan interval anda 20 minute final-memory
summarization interval. Include averages and extrema for surface and 3m water
depths, soil temperatures, wind speed, relative humidity. and sky and solar radiation.
Wind direction and rainfall are also monitored.

(Jr. JONS Bmt"

Va..scur. 1-. .ur=o.L w. and T Ben",,1 1993 AllOl)mIC ,,,,",,loon '" k..:aI lpom)ctlC populaIJOib of
lL""'" mlllor (l..entnxcac). Amer. J Bot 80:974·9191-'"

•. .. ..
0., .......

LIlndholm. J, 1993. Nclpcbow err",,1S on ICndcr .,.".,_ tn COiIUI"'" ra&"eed 8.5c TheioJ o.p.runem
0( 8..,'''1). Qu«n', Un"'ttSII). KJ.ptOD. 0010110.

McLemon. S 1993. Hctm><pecllic pollen trln<f ... In .YlllJ>llrlCgmuJand lipCCICS8.s. TheiIS. Dcpanmc:nt
of 810100.Qu«n', UnlYCftllY. KJnl'l"". On"",of

!
•.. ...A ..,. '- .\1, .
» ,_, • r" .z:» ~o;;r-
'" . -r-

""

o

I

Murphy. S.D. 1993.1be occurrence and con..eq ... ".,... (If het.rospecdic pollen Irllll.,fcr. Aliclop.1h1C pollen
In Phl•• m prrntlt.lt L (~).nd the lIocraclllm L ""rep.e (Aq""",.z). PtI.D.Tbtsj~.Dcpanmen. of BIOIoa).
Queen's Unsve~lly. KJIl8S\OD.OnImO

JULY 1993
,. T.,."p', 1 '''' Up

JUNE 1993
AtrT.mp',.1 Ih.,Up

""_,

1-·.. - - ...Gil'" I

Tho fcdd swd) ,.~ carried _ '" Stllmpy Iby at QU8S Four U011D<IIh .. crt performed CIDCJIOUP 0(
rJanli ..crt dipped Ihr« llmCS .Iho: btpnn'"J of Iho:_:.-b<r poap "',. clIpped lineII""" '" Ihc bcpluIuI,
0( Ibc _ udSUbsap.....lly .. hen no-'CIlo, (6 (hl'l""l> 1OIal); IDOiho:r poup bad aoly Ihcit ncr.c:nnt .­
dlJ'P<d dwtn. Ihc _ (aboul 4 • S umesl: Ibc final pour __ left uncbiluI1xd AI Ihc cnd 01 Iho: ...­
(~mbcr. Oc:toba) dau Oil Ibcsc pl..... "'crt coIlock:d '" ,..dlm the pIaD .. (abo.. , ,rowed) Ihcmsche.

.. . .
0.........

"IN: lush purple Ol)",~ th:It p<d. OUIIr"m rood..de dtlCbes ~ lhmtlcn our ",etlan.h " not - J,I,an,., W
!he ",n8-'IOn and Soulh Crosb~ Township area. S"o.;. Ihc 198O·s.mAO)' studio have (ocu."", un Ihc conuol and
erad",.uon of I.. S4llcarin by natural. bIologIC.] and chemICal mean.. No"" ba,c hecn (ully .ucc."ful In Ihe lOll!
term r.eruc OIKu Unhmlled bas SUIlI!",m! 10 !hell audl<'llC" (prunw1ly ~c:n) 10 enber rernove the enure planl
from Ihc 1011or 10 CUI orr Iho: no-enn, .1'1.... noe .rrCd of InflOOt5CtbCC ","", .. I00 L"lIr.m Mlilluna bao noI
b«n IC.:ordedor uudicd We predrct thai Ihc planl J.houId InIx:b upon """",01 0( Ihc api.:al mtrl..mt M... ~
u.pmlllCnb bave &bo<o<" th:It Iho: _ In Inncbln, " ofLCDc:om:laIed .... th IncrcaK Inb,_ and flXUlldtl)

•.. ..... , r-.. _. .~- .
"~r .v r ~,.... •,

• . ..-,. ,,~
• ~ ...
•

MAY 1993
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AI( temperatures at Queen's weather tower (pnmary v-axts),
and rainfall (secondaryY·axls)



Zaneue. 1... and LM Ralchffc SoeIllI ""'" Inn~ CDIl'J1ICUOU>beha"our of BI.d-arrod Qud .......
(Pan .. amccpd/JU) Ani_I lkY.-lour (a<eq!Icd June 29. 1993.

"A......... _lInlation and r.b~ Choler in Bird,"

F,.ld .......k tn 1993 focutcd on conunwn, uud"" of s... .wI) ... lerud ",na!liD, behaviOUt,n hbd-caprcd
chickadt:c:o SrpllrlCllDlelTon .... tk,'QIcd In a ~ ..-', -""OIl of Ie'm of otn-patr pIW1ltl) r• ...w-
10male "',nler domr.naocc: ranL and ...... , ... "., behavlOUf. W. also ran a wec:ebrul p<iOC""pmmo:n1 I.CSI!ng
M:lClnrn\hIOr,war. for intmcu,'I: 1'11)b:o.:L

Dr lJJ.rtnt RJJ1cllJ/t

"Palltm> of rucoaslon In old !kId ~ommunlll"'''

nu. is a Ioq tcmI proJ«1 .rutaalA:dI. 1915 Ear1Jcr Ull<lUC peoodo of rescacb I*ooaccd a .UIIIbct of
puhhcaUmt, OIl !be earI~. rapid chaore stqcs of old (odd ,uccCS>lOft. and a fewf~ pubIluUO<lS are 1ft

I'replrtIlIon. 1bc r1lt.cof eh3ll~e I. much slo",... "ace the blto 1980',. DOdIn 1992 and 1993 no cxpmmtnurJ "uk
WI> conducted.

H.,.....'Cf. the project ",.11be .. vllah,ed as 0... CIU"dcr and HlII1rucII 113,. RCCJ,ed fuodrn, 10c:ondUC1
""",,0< npcrimcntsand sU"'.)' reloted 10lhe CUflltnl,uceemonaJ llllg. of !be fidd. In 1994 and 95 the InInSrUoa
rlOln lid.! 10 libnl.b-tn:e ,~ ",II be studred Espccwl) «:cd dtspcrAl. CIUlb1I>bmcntand early Wf\1.aI or tree
secdb,.. ... UIbe studied

EeLcrt.C.G. Ind S C H Bantn 1993 Clonal ",produchon Inc!pallc"", ..f BenOCyl'1Cdlvcr<11YIn necoao«
l~flitlllatllJ (L}thraccx) AM.,;,,,,, Jo."",1 0/ BotIJll v, 80 I t7SollS2

Bamtl. S.c.H e.O 6c:Lert aDd B C HII>band 1993 EwoIul-.ry rroa:sscs .. aqlUllC pl.aDlpopuiauons
AqualIC BololIl,,44: tOS-145.

lickn. CO .. and S C H ~ 19'12 SIOCtw.tK:I.... of ",>Ie morpIl> from JIOPUbbc- of trntylouo
LIIIIJ1.I11 JOI""riD and ~eodtNo ••nlet/laId £,'Obtl;"".46. 1014·1029

....b1b... :

Eekn. C.G and S.C H Bam:u 1994Inhn:«lln' dt:pr<S>10II In parulll) lelf· fertillZlnllDt'C'OtIt:>#Il~n.t'illDl"'
(I..)tluaccae): upenm<nt.J1 and rorul.uon ,encll. "I'I"'*'he ... £\1)I.,WIt. II.pun

Eckat. e.o """ SC H B_1 19901rn.t-pl """(Jon m<eh.an.<mli and the mllInll:1lA1l«of (JUte..,..,n. In
odf<Oll'lpallblc o«od,," 'tfl,CllIoIUS (L)tbraceoe) Htrtdll). I.prtU

Ed.at. CO and S C H B....u 19901 AIXal ' ......... lelf-compollbihl) ... d tnsI>l, ,n Detod<Nr
,nucdlnlllJ (1..) Ell (L)thraceac) BrologICalJ""ma} 0/ Ih~Lllrnr". SocI('I) I.prt ss,

Eckat. CO and SC H Bam:tl 1993 The .. hent.Jntt of InU~ly IDfHcttdt)l! 'tflln/Jaros. IIt,«hly. I.

qua""r"", ....ns compuler-boned I!NJC !lMI) ... on urn,*, from pc'Ipul.""", """"" the 1pcc1CS ran",. ",,1b a
particular focu' on the populllllOO'amund QlIBS

The •• qulsilc morphology of many Inl«l'pollinaled now... IS Iha"ahl 10 be lhe<produci of strong sclOCllOnon
«(lelenl pollen doMuoo and receipc. Trulyl) .• partlCUJ.r1yeomplex sc• .w poJ)!IlOIJ'htsm.IS ""dely IIJQd ....
"",tbooI. "umple of thl~ The pRCl"" reciprocal posilloor.g or ani",," and '''sma> """"'I the three nlXal ~
appeoon. 10ha'e ._ohod 10 promo«: emeienl CfOS)-pollmauon.In Instyloo~ Duodon l'f'rtictUOIUJ. ho"c\·",. moo:
Ihnn 0 Ihird of 163 population. surveycd lack on. of the three noral morplu. We would ex""", DlIlural""Itc,lon 10
fhour reposiliool., oflhe pun"ubr anlhen ",hJCb would donalt !'(IIkn 10·the 10<1morpho Thfs hypothcsts ts bemE
""Icd b) compartng the n... 1 mlXphok>&> or tIlmorpluc and Inmorpluc f'OI'Ul.UOMAmi wu.;Iurc I! belns

Kath.rint ~b"rall.nb • "floral morpholOllY in dlmorpbic populatloru of Irl<t, lous D«OODl! tmkUlaJIIs: US"
it or mo\t: itu • 8.Sc 1be\1\

w. 11,,,,,heeD In'bugaung the coloalZal!OIIleftellCliof purple Iooseitnf. (LlIhl1lM .1iIllu·tJna.L)tluaccx)
fOf the 1"'1 Ii".~~ Th.. nal". of Eulbla M.. recenlly Inv&dod.. wand hablll .. acr1.'lSSellS",rn Nonh Amenca
(c:>pc."lIlyIhose around QUOS). and lhe<reISmuch caneern .boUllhe<effect of thit In'oulan on na11'. wel13lldplanl'
and Inlmals. Our oagOU1g<ludic, ore umullllll the InDucna of rounder errect. ,<nett. dnfl and ""pi"",.
popullllon VO",th un ~racu~ d........ ty In eoioolLln, rorulau_ n... "UlL is II", auned 11 contr.lSUnr the
populallOftd) namlC' of tin> aMBre>S.'<eol...uur In Its nlU'e and ad",nu,. rang"'.

Chru Ec:1t~rt,Domeoica ~tanlCllCd (CNRS. France) &. Spencer BJlI'ftIt (Unlv. Toronlo) • "The populAtion
lI~netitS of rapid roloniuttlon by purple loosestrif. (Lylhrum .aliclU'iIJ.l..)th",«OI')"

Thi. summer. I InlllAled a ne" 'Iud) 10 leSI the hypcMhcsi. Ih.. partial ""Ifing oboierved I. nortIKm
popul~uons of DuodlHl IS • nOD....upllve cooS<lquencr of a po<l'PW elwlge r. polhrutor flU"" to .. hleh
populllllOnsor tJu, Iong·h,cd clonal spoclc. 113,. )d 10odapt. ""'bmllIJIIYcS.Ia lodal. a llgrufl<alll dlrrcn:ncc .n
the spec.". eomPD'lllon or polh""l,,", bel.. een northern (OntaTlo&. MlCblpn) DOd50Uthem(Ge«J!I. &. Aonda)
population., Th. forme<or. vimed by bec,. whe<rea~• ,ubstanlill comJX"lC'nlof the southern viSilor f.uM is IThIdc
up UrhuIU:rf1Ie5.whlell ore lhoc,hl 10.(fCCIIc,-, ""Ifpolhnallon Ih3n hccs ~~ndbtr·.110<01marpbolon lend. >Om<
support f.. tin> h~potJ-oa" .. ne" i1 II more IYp!QI of buuerfl), tha.n hee·poII1OlItcdpI""ts ~. oorthcm
populi liOnsmay not pn:.cntly .UncI the I)PCof polhnll .... ,;cr\<1CC: undtr ",hlth 0IXaJ morphology c.ohed Th..
hypolhc"s wtll be funher •• nlu.led by ."pcnmenlaU) cOOIpannllpallem. of rollen Inlnsf.r and ""Ir·fertltil.l,"nn In
northern glacillted popuilltlon.> .. Ith ungllCllt.cd soothem populallons.

Tbere I' a ~onln •• n1.Cfe'1In the "I>lulion of mbla:dmB $IlI« II greatl) arr«u the tilne... of both
rnd" Id".I~ and popuIAlion•• u ",.11 .., Ihe d,.lnbulion of gen<lIe "&Ilouon and hen.:e IlK mod. and t<tnpo of
evolullon ~llcal ,IUd.." on !be "'01"11<'"of 1C1(·fcrulaaIJOnIn no...."nn. pbnu WII,,<1<nil) predICIOIIIyI""
ruble endpoints of !tIlI1mJ:·.JllCm e,oIUI>oo' pmlonulWll aciliD' wnh lI11le .. DO rnbmocbn. dqIrcuJIID and
predomlnanl oulc"""lnB .. ,th lllOng ,"h ..ee(hng cJcr<oSIOlI.My 'Iud,«on the In>lYlous... lIand ptfCnnlaJ.DtcodM
l·tflleiI/DlU.r (Lylhruccae) pre,",,1 • challenge 10 thr.!beory FIr.I. DttodM pcaeUCCl Inlef1'llCditiCI.,d. of aclf·
fcrtlh/.allon: atlmate, of !be ",,11i.g,..., ~ on allo,ymc vanauon m 10 porululQIli (r"'ludi.~ 6 [rom QUBS 1
ore cOn\I<t.coUylIIOUnd JOIIf Stcond. ~ upm_ and l"'PUiauon ~ anal).eo as .. ..,11 .. loal-1.CIm
rleld upcrimcnts eMd""Icd In ,..wand> on the ·n.w land' al QUBS re.uled 1Iw. de.pllc sulxlllntW ",Irinll.
inbn:edlng dcpru_\lon In Drt'(kJrm IS 'cry 'Irons. The l",rW1l1."nftadvanl",. of ICltinBISmore than OUIwe,ghaJ b)
rcdutuons in the filftCS>of ""Ifcd off'rnn~. ~uUCSlln, tha.1!be rcr>l"clICCof partraI..,ltina depend, oa !'lIOn: I"""
jU>I the ",(I)uuM.V)· ~ncc ""''''Cell the eeN of mt....u and InlweedrDIIdef""SSlOG.

"The .'otudon of partial ..,If·r.rtilWatil)n in D"ooo" vnriril1my. IL) thno«ar)"

"P1Ant E~oIulion & Populahon Cme'tn.'"

Dr ChriJlophrr Ci &~<rt



I. lhen ~tcd lhe rc!'ponloC.of ."ra~IOII=lrd female eb.cltll.der. III b......,.,1 of n,.le -ang I. the: laboratory
>1 Queen, Un"'Cflilly. Althoullh n:<pon)lvc:ne.s to cslmdiol implonllliion w.) .0,.a~I., (emales pvc. greau:r
number o( copulation dl>plays. and dl~pl.>, (or grcoter duralion. ,0 !Upon'" 10con.peclr .. .ong o.er hctcrD'l""'ifoc
loOn,. Females also responded Ie" 10 $On, With a1mormal1) high Inltmote ("",ueftCy rallon (Altcn:d RAl,o) and
dccrea.sed wlth,n·noIC frequency rallM' (Altcn:d Ghsundo). FemAles made no d"",,,,"on bel ...... song ",th
Incrc.ucd .ong ~ or Incn:a.>ed dcgn:e of ahsoiUlC frequclllC)' "',fl1. Female pn:(en:ncc. for <Ongl tIut maJoWn
'J'CC'" characterul1c: m.qUCIllC)'mlot. ma, tnns(.. 10mate choocc in .. ,id Ind .. 1<1..... and >dccI agalnu dev..,,, >on,
In the popullllOn

Song In chIckadee. I. kno .. n 10 ful1C1lOftIn terntarial de(cn.:e. and IhU> llC1 .. an Intn>r~uaI .. gnAI USln~
m.te n:moval. apcnmcnb II the Qu«n'. Unl\m.lIY BIOIog>eal SWIOn. I (ound •• lden<. IhoI lhe Int<:n>eSlnll'ng
al down In Ilus ~ abo llC1$ Ii an 1.lefSC.",,1 sirna!. Male. appear to d,rect the .. do"'n choN. II ibe1r ma,.
pclIcn"o"y 10 stlrnu"lc lhe female 10 rc>pulllle rather than seck In, ... tra·palr copul.""" •• "" .. hen: R.mo,·aJ of u.,;
(cmole "auses the mAle 10 Inc....., .one OUIPUIond IftCn:a.sc mo''r111Cnl 111.... 11"""'1 the: ICfnlor),. The (uncllon o(
1nrreasu1 song OUIPUI:UJd mov.menl may be an ol"'mpl by the lIull. In """"Iahh,h ~t>n""l ,,"h lhe mlmng mate.
'11' 10 111nII:1• "'placemenl (.mol. In her abien ..

AulsUlDU: Sarah Rlcc. J~ FOIhenn,bam. undo Wcbslcr. Pliul MMtln. S"",. Lerch

Krn Otler • "lnlHWJtuaJ Sool«LIon and Soa& In the BIad<-<"IppedChlcbd~" _MSr n.e.~

0."" K. L RaldlITc, '" PT B(\II8 I~ EXlra'pair p3temil) In lhe BI""l-copped Chl<~ackc Condor
96;218-222.

Publications,

toll totud) .... dc::Ilgned to delennllie If iDOl OUlpul ...1$ an indicalor oflhe encraet'" roadJ~ of male
hl""~-<aprod rh.... adcc$ (Panu alnctlpilbu). In MI) 1993. I placed feceb.. 1nI). In ... tnc.hnl tcmlancs of
......... ·bandcd male bbock.......,.a! ch"'........ ., the Queen', Boolog1caI Sw.on.1.al.c (lponl<:OIl.Onuno d.... ", the
",~"""haUoa period. the sin"", heha\lo.1t of 12 mala "en: wprlcmcnlar) fcd. and ., ... en: not 1b<:>c moles
.. _ the:n wt;caod to p") bet eApcnnlCllb of cOIl>f)«1(ocSDIlIlIw~ (nom the .... "" of IhC1f InnlDr), "The..
,ani tnJ)OClK to pU)b3cl "as (tx:tlldod In cdW>cnlIOll ",th Ken 0tICr. we collc:acd blood umple. fram J'IIC""
and chid •• of the ~Iudoed bini> and (rom lhe oule. In ""hbounn, ternlOn ... to .ummc UIIa·pi1f paICMIll)',n (cd

Sarah RI.... "The clred of supple_nlar) feedln& on the sinpng beJu"iou.r .nd hrttdin. Ale....... of male
b""~-appod cbkbclfts" • BSrH"The...

Oupmunks ba", 10".... App"O«h T,,,,.,> 10 1Ia)'> In the OJICII !ban to 1laY"_pi fon:ot cO'a Although
the LoW SIlCw.... dod _ differ bc:t ...... the 1"0 .. _ rtupmunl> had Inc:n:ascd PalC.bR~n<c In OJICII patdcs
'CtW> eo'Cf palchc>, as a IClUJI o( Incru>ed V",IIIICC As LoadSa.c dJd not IIICRa.C",th PAlLh R... drncc In the
OJICII pillChc$, (_11m, m the open ocrun al • lo"cr , .. n no'" than fora£UlIlID clO§Cd bah,,,,, ChlpmllllU nul
requl,e both palCh Iypes In onIo:r 10 IDUlml'C lhelr ... he o( ~ (or o,..,.·wiolCt ~unl\al. As Incr.......t "" .....
while fDfl&lnlln open sites mal dc:aea>t nol of J'feda110lland .110" chlpmunb to utlh", the... pa"' ..... lbe Io<~
In I.,n rale ... lule (oraglng In open pa",hcs may be O((KI by lhe abdlly 10 usc upo.ed palcbe< 10 Incn:a>e long'ld"m
t:w,\,IVAI.

Predation tJu may bave a Pfofound ,mpocl upon foral'"' bebaviour. Iuu.hed 1m... pottntlAi ex"""",,, 10
~ arrert<:d the (ongiJIJ beha,IOU' of CI>W"R chlprnunls I moawrrd the ame IB.cn 10 "9P"*h • paII:h
(Approadl Time).. rcsJdc:Dcy m dIC pIlCh CP.... b Rc.odcno:c). amounl of VigolaDcc and l.-I Su.c o( IoCCd. w.m b)
cbipmo.mks f..... 'I1" pa&rhco «(ood lnI)sl '" both open one! fon:lled .1lO.

Otler K. M NJegoyan, C "'au".,. J r"Olhenna1wlI, &< L IUlC.hffc. A«cpted Janu&r) 199-1 A SImple
melhod o( InlcnctJVC playback ulln, • MlIClDlot.hPo"'tJtoooI. Compuler. Bio:ocousllcs.

"on Omr • "Th. Impact or POlUlllaI P"""lion on th. F"onci", 8eha'fiour of EastUII Chipmunks"

PubllC'1ltloru,

I'IIbllratioor.

OI..:r I' • L Ralchff. 199~ o-,e. III the .. ""'" bcha'1OQf of male bladr.-arrc:d dlidadeco. Panu
,\rro.,.,.lIkl. foil"", .... IcaWe ""nenlll Bcha\lonl broJ"l1' and ~ 33 4{)9~14

Aa~1l! Jomo Fothennglwn. undl Wct»'c. Poul M•.,,,n. S .... n Leech

Ktn Ouu, Millon Njqon n, Cbril ".uJlcr, J....... FotMrin:balD a.ad Lau~n. Ralcliff ••• "lnltraclh't
Pt.)'backTochnlqud In Frequ.tlC) Malthl., u.p.rimmLl \\ 1111Black-c.pP"'l Chlrkad_"

BIIICk-cappcd Chocl<acleu an: 0 .. o~l. n:pcno". 'J'CCla wllh a simple, IIIo00nOl<:,lonal _g. ftt bu
Ho.... cr. IDdlVldual maleo an: oble 10 ,,"fl the II»olu", frcquelllC)' o( their SDnl! up and do". ""Ib,,, I ~, .. IYpical
rrequen<) ran,c, one! mal UK tins neubohlY In the freqlKllIC)' of _, In onIo:r to flUl"""'>' moleh ncl,hbourin&
mAl.. dunn, t<:mtonal dLipuus Miles thAI froquc",y IIIIkh 1ft ""'"' !Jld) 10coaIAI.C COIlnlC.. than n<>n-llWChi",
mAlu. Ihuo \UUCSU'Ig a runction to (requcnq mattlanlln ."nAllmalAlCDl. I" onIo:r 10 "'" """ matclbn, In ochet
opcaa, rescan:beri ba,c""" ("""""led e1l"'putcr c:qv.pmcnl for _I playbet fWOd ••CIIO". DuriG, the 1993 reid
__ o.c roaduc1<d • plot swdy I. ,nu:n.:tI'. (requcacy JrWduDa. ...... , a ",,,el pia) t.d lJII*aloa U",,!
ItimtIII \lORd.. IndMdual aacLs .. H)~ 1(>(ICf1fo.,.,• ..., .. """ I bIptop ~1a-.·'mb"-uttook to..,lICf1IIe the
......acu•• pI&)bai:k wmuh. 1b" i<dlnlqIJC ba.. ad.uup CI"Cf dIC cum:IIII) .... Iable _"'e pla~baU.
IIf'I"I'1'IU> due 10 ILl ""'"' compact SIU. ,ruler ....., o( opcnIIOD. and the vr»:t .,-a.iabllrl) of the oquoponent ftll
nr.a .... an:hen.. "The Ii)~ offen an altcm.lU'. ,edmlq1lC f'" .. mrJc 1.DlalICU.., pIa~bai:~ .. pmmrnt'

. Block.capped chh:llld«, arc omon$ lhe few '"JIOCirs of bini> on whlth (cmllo, "'0 lnown 10 onsl'P'" :Uld
IIlllvclr >eel c:JIlno-p,"r copulallM., Ind Ihu, presenla. oll',mAl """';",. "hKh 10.Iudy fomAie mued rqwoducl"c
"'."',n,'I, Dunng the "'mle' and ","nc of 1993. we ossessed the doml.we ranl of 75 banded bird> AI 3 WIDIU
(eedlng ,,1.1:$ ond collected blood *lmpl •• ne.lhng>. Idull$. and ocl""""'nn, m.I., o( 8 _.._ W. IIlC currenll,
ullnll ON~ fingerprinl anll>". 10 .. ~ the l*erRiIy o( tbese ..... i...luch "",IIbe added 10 the DnlO1"8 analn~
o( ulnt·p;ur paberllJl) In the: POI"".lIon. heaun In 1992. RrsuJI$ £rom the 1992 "&SQn ,hOI•. lhal 3 of the 8 ~
ilUnpled had calJa.palr )c>un, (37" of ""'hI and 19~of IICSlhn" "en: reeeuc:an~mh"",",hed fnom their pu"''''
(ather All c:JIlnI·patr nc,'hnp""'" flllhen:d II) ... ,hbounnl! males that ranled hlSher In domlllln« 10 the femal.·.
OUle W,th the: add,Uon o( 8 mon: ........ ". ",II .usen the n:peIIIi>thl) of .. Ira·pa,r 1QI<m1l) beI" .. n )CoIrS ODd
Incn:a.<e lhe sample "'e 10 conclu,,,cI) deu,mnoc ...bether (cm.tJc hlacl-carpcd .h",l~ adop • mlled
rcproduc:t".• '1nI1evof _,al monor.my .. hlle sed,n. utra-pa" copuiAlIDft) (nom hl,her ran~ed mal.. Th.. ",ud,
It lhe ba.,. o( ~ ungoln& Mud) of femll. 'crmduc:t". slnlle,,,,, In chid Ide". IMI ",II In'C>II,AIC which ~
cha"",lcn~lIcs ,nn .. nee malin, drc,>lon. or (.m.I~. and ,,1081 bencfll mly 1>)' Bllned hy W>mc: renwc> In lhe
population ndopunj: ml"rd milin. 1Iral.8'.'

"£Ura.pair "-turul) In thelll •• k..,.pP"'l Chlrload .. 10 1W.1lo. 10 Ooml ........ R.nk." • Ken Ott er, Lau"",.
Rllelirr. and Peter Boag.

Shomwl. MY, R~n,on. R J. & .d L lU..:bffe. Vocal~ "f the T= S",allo" (TxbyClncu
I>t<<>k>rl • $l1u<1ura1 and c".lc"ual .""I~" Alii"'. \tidl. NaL (*,C<J'l«I JoUI.wy (Wol )

Shxklclon S A .nd 1- R.,d,ffc M.t<hed L",nld"' >I.pnE "man c",a""Oft of l£flU>lOO onhlxl-arred
ch"'k~ £thoIO!:) (XL.""'" J.n,w) 19Y.l)



I tD''CSUplcd the n:UI.OIlSlul"beI .. ""n nwc pardon&- polImUl)and ~ an: IJI the CIISIa1I blud>ml.
SicLIJ .141U To test the effccu_ o( maIC ,uardln, ,n delend,ns paltrnll). I IIWlIruQtcd (..ardIn, by
101ij ,)' ~"'ug mab dwina c.g..J.y ..., Prdlmlnar)' """II> Ind"'"1e that """"'ns IIIId _,-.lIn, mala
",n nnlor 105."", 0( patcmll) 10el<.lnt-pl.. mala. Ib ...... >Cd I»DNA finlt'l'l'"Dllna. Females mal u=uemate
cboi<c de'l"lC male .. 1Ctnpe. 10contToltheir mallna elects..... Malo thai on: rre>en1Cd Irom pardi.' do not differ
(mm COfttTO(.....a.II fcediDl1'lIIC>10 ~""D" nor ISu.m, I dlfferuao In I1Ik\ 0( Oed"n, or ""' .. '" bel ..""" )ouaJ!I. cllher IrQ(IIImt In ""cnI cue..ClpmmcaW maki " .... upUccd II) CMhcrmala RerJaccmcnt mal<$ ma)'
ad<'!'I )O<IJI' becaw.e Iltq ha,,, some: ccnflClentt 0( paiCrlllly In the brood

ThISStud)' .... supponal by an NSERC oJlcnoun, panl to RJR. ODd• "'orth Amcncan BlucbordSocld)'
... anI 10 BAM FinscrpnnlJng...... performed II lhe Queen') Un"mlly Molerul .. [.coIo&) LooI>. under the
_upcn"'C>Q o( Dr ~ Boog.

8dh MacDougall. "IJ mak paniin, ruII)' an dftrtht polemil} cuanI? AD u.-pcrimmtal itud, miDlt
ta>lcm bl~blrds." • M.Sc..T'ttcm.

A _ abJccu'. 0( my.nod) .. 10_ftC "It) the e'teaI 0{ EPP ' .... 10 mIlChboIb lmOIIi brood.
and ,un. by idcaI1f)UlS lite Dtlbcodi~0{ "lI1I-palr c"""lMioa. (El'CII,n u... orce'" The 1Il001hld) bmcfil II
IhII ;.-JODd ~- ..~ I (mtU:'. fllDl:&o ... DCrUICIC! by mill", ..,th maki 11>11ba\C .~. rme> Iw~
d aI 19901 ~ JODd ~ P''' the off","n, IIkrcased ,aabjlol) ... mU.c thcat IJIOI'. 1IlnCtJ\C 10 the "Pf'O'11C
IU n.. aood p:ocs bypotlxsJo. "hic;h I _ tewna. pn:odicU that f...... mated 10 ~ mak ... ill t>c
_,-s. ..iuk: ~ INIedIO infcnot rnaIeo .. ,II C8J1IC IDE.PC.... iIh supcnor ~ Botb ....JIe ADd1DIIIIlpIe
po1aDll, ~ ",wid """" IIIa popuIoI-. ..-nIl the tmlhorlc potenut) Iw'OOdJ ....... Wln. 0{ • tu,h propun_ 0{
co ..... JWf YOUD,(EPY 1

To dda'awIe ..bich VInlIbIes IIXOUDI for the praclIC. and aboca<c 01EPP UlIItt ."allo", (,anabk> that
act ... cue of qQa)It». Iam CUIJIlllil1!male and lemale ......,..,.,Josocal and I>cha'KlUtOl fCIIllrt:S Since nutc quallt)
IDI\ al>ll \'lU}' "'tIh n~ VUleDJC'l1date. terntor)' q....llt)' and IUIoOIIal rro,n: •..,Oft, In:mo'cd "Ie,co carI~·SdtI,.g
mAio< 10 allo.. ~.5Ctllmg males 10 ,""ul. and patr ""ib lhc: on"na1 (emale '"'" prodK.'tIOll. that I 11m talJog
,odude mald and fmWc5 Wllh one or I coml:>o... llOft of the I(llIoWlII,lftO<1'I>aIo&oc:al(ealurc:sshould t>c of supcnor
qQa)lIY:&fCIW' mu.t-. $Ymmcuy, II"- I~nce, and lo.. e. p&ra>11C'-Is Male, Ib lhoe (Cllllrc> or ",ilt rug"'"
lIOn, nile.. or (elIlbe.-aoIlccting abiliua should ha,. lillie or no EPP I. their nco Ind 11'0 I~ mar< yOWlg IJI

other IIC>"- A n:pl.. cmcnl male should lui,. I b,eJtu rroponlOll of EPP In h" ne.t than "'auld an on1!lnaIarlr
an"'"1male. Blood samples ..=lAken(rom enun: famlllc.11Ib5CU EPP (n:qucnc,CI>lbrou,h DNA fingttpnOllJl~_

A final obJCC'II\ciJ 10compal'< EPP frequenc",. In natural caVlUet",jilt tbtN: In ftC" hox.,. Pn:hmuwy
"'"III" Indlcal. that EPP IS common on nalural caVOlles and i,Iltcn:fon: nOl I. arolkl 01 the ...,.1 bo ..... Rother, I(

.p~ 10be a. imporUnl componenl of lite mlled n:prodUCtlve'trales), 01 It« '''11110''.

Mark Ho'Ofb.. Launc: Mamno'lC. H .. 1ltcr FercUiOll. Todd Rohen.'IIn and LUI> Po>..-wl .. ne dcd.CIICd IIIId
lIlII&1'nJ field _IStanb. Fi.....w support 11 pro"ldcd b) .n NSERC IlIanl to RJR. Ind. North AIl'ICIlCIIIBluebird
Soctel) .",anI 10 CAB DNA Iillgttpnnu"I IS performed In lhc: Queen', Un"""'I), Molecular &oIOC I..ah, under
the \UJICt"l>illft of Dr, Peter T Boa&-

f"AIJo .. ~ (r«/m'IMID blCoIor) PuI..orl OQ thISporul.ooticJot lib lbo .. n 1e,.1> 0( UII1I-f'III1 peICt1IJlyEPP tIw (ar
''''''''''' ~ IIICMhcr.ooalIy IDODOpmCIU' p.a»<n_ In 1990.EPI' .. ;"umd In ~ of the twOOlh. .. ,Ilt ....ra-I=
male< follhcna, 38'1- 01 tk )"""' (l.d'jcld cl al 19'H) The frtqu<1lC') or EPP IncTUICd 10 90'* In 1991 IP Dunn
ad R. Robcruon. pen. CQ8Im.I The .... , DO c,idcft<c 01 1111I'»I'<",f.. brood 1'I"a:.awD In the >UId) 1"'P"'"1Ol1
(UfJdd d al 1993)

ColI«n Olrber· "Dtl.mtlnanto of £Klno·palr P.t ..... .ity in TI'ft SwalioWl, roch,cllw/J bitol"r". PIt D '""'~"

Plul Manln COftllnutdhI) .. ud,.. o( Ll:bt A)au:""'. Amcnaon R.odswt InlCnlCUOft.In .onJUnc:llon",ib
lhe Wlcm Onlono Model ~I rrogram. Paul also tnlti.... I ilud) ... mlnln, the n:lllionslur 01 fon: I
managemenl pnc11CC> 10 lhc: iOn~blrd communll) i1ns OIud)'.timulllcd t"" hostl., 01 the "SongIHrdMonllonn~
WorLihop·,lnd " .. " by EOMF renonnel and 10IIn.

·SI~U~ 0( .'0",1 Bird Communities.nd the Son",lrd MoniloriDC Pro.l<c1 "

My 5111<1)coamon.s "'" lIdapu't &ignllicanceof. mlXcd reprodU<tJ\" .ltlllell), lor "rn.'lle Ind rn.1le Itee

The (ox... of "udlt.> In 1993 "' ... again on lhe rol. 01e~tra·pak palernll), on mallng systems and •• 00utlon
of palemal care In bird. Colleen Sorber conlonued10nomine ....,. of UUlI'palr patcrnl1)'(EPP)ln ne. S"".IIo....
cornpann, EPP .aICSon I nalural hal:>ollli CPt>rtIand Mlnhl ....,Ilt the ~nch 0( nal boxb, and _Lin, corn:l.lc. '"
EPP Beth MICDou8ali did temponil') rt:mO"al, of male Eastern BluebIrd. 10 detmmftC the erf"'aq o( mate
.uard,ng ... paternlt)' lIDu.. nee IoIralC~) "ch In Conrad. n:lUrmn~lU • po.t-doc, bepn • stud)' o( EPP In WICmPhoc"". MarL Hu, otU. .. I ftcld ti"'lanl and honOUBtheM. studenl. conducted. study 01 nUClualln, I» mmell)
In nesthn, "" ..,h In T.... S.... IIo.. , ,n the NMhcas1 Sanct""'> GrC!!Von), lor hts honoars thbtS, do<umcntcd
the seasonll patlCfll 01 tat",l......., In mile T"", SwallO\<s. us,ng lhc: gnd II Crystal Srnl1g Farm I...auric! MarullO'K
... IStedColleen on lhe Tn:c S.. allo", FIn.JII), ~ Ste.. ." 'f'C1'Illlme IIQURS "flU., ur I manu","1'1 (rom
"'" honoun lhc:."

"£.oIuuon of Orudln~ and Pormtlng Slrategies In Birds"

FOI""nnlham, J, 1993,An.I,.,,, 01"1:"01 dcgr.t<l:luonIn ltlI",ml~lon 01 BI",,'.caprcd Ch,cluKkc _, and
n:spon.. 01 rnll.s to Ih. pll)'ba<l of "ncar" and "Iar" conspeclflC ....ng BSe Ihc.i>, ""ranmenl of BIOII'S),
Que.n', Unlv.IlIl~, ",nSilon, Onlonll

Thositl

SC..... I llud,~ have"",,m~ 10 detennme WUClunI od;opuot.OIl$ of blld SOlI, that con-elli. ",Ilt nam.
haMal Tbo:sc (Iud,.. ha,. 1C'lcd the ...... ,Ii< 1d&pw>On h}'J>CJChc>b that u:mrcnl Ind (requency propen ... 0( bord
$OIl, ha, e e,'ohcd 10m,n,ml/x _ad degnd.u.on and mnnTIlU lrao>mlwon ... ~ ,n nail ve ~I"" IconW\IClcd
a pla)I>IocLtape Irom fi.1d ....,onIln" Lal... al QUBS be""UtI 24 Apnl and :! June 10be U>Cd In S4II, lralI.'m, Ion
upmmen.. AI Ieb! I"" lOtI" from ,hree: Indlviduab (rom 36 com..- opc:coa .. eee r<eankd I<om<10 m All
son" ..ere broado:bt In an OIK'nf",ld (Bnd, • .-J end). a de_ deciduou. (orc.I (SL),ao(1 rtOJ>I'f\yland I manit
(Cow bland), I """",dcd the son" ,n eacto h.Jh,w al S.IO.2S,SO.7S.and 100m l<am lite $pt"~ In ,um.l .. o_"
Irom Ihree IndiVIduAl,!rum """h 0136 spcc_ .. .,..., ~"I and r<eo<ded (.om 'IX dl<Wl<ei InOIK'n,'''''''Ied Ind
mar<h habllal DaIAIr(lm_nd InAI)." (I(lrequenc) and .. mporal cilarklcn.11Cl;01lran,mllled """'~ ma) he ,,>Cd
10 comparauvcly "'-" lhe kou,t..: ndapw'Cln h),rothcsu,

Jlmn "Othm"~h,"", "A lost 0( the ....... tic adaplallon bypolMsis miDll-1S from C'Ommoooocinn" .11"'<
MS< ",101 rroJ«tI

and unrod ~"ch ,,",hm,nlf) anll) l\ ,nd,ca'", lhc:..... "" DO ",n,f,,"n. d,ff_nc. ,n <nn, .ale nr Ic",1lt or lhc: da...
(huN, ""I .... n fed and unred bollh lhc>c ,••ult, ,nd..... tholl"" da"l1 chon.u. .. ",,, en«I)·hmlted Rc>ron>e
10 rl.y~"," "U al", .,m,lar Re""lh 110,00'" lhal fed ~ .1... ), ",nil .. h""'" ..... <""....'n' a Deed lew
lu,,"'" "<Kl



Conrad. K.F and RJ ROBERTSON 1993. Ou"h sou InQ>lorn loI>oebc,($0\0""" phMlv) 1: The<1"'1
or no'l buildIng Canad,An Journal ofZooloIl) 71: 1003-1007

Uljeld. J.T. P.O. Dunn. R.J ROBERTSON and P1 Bo.tg 1993 Eltno·paor ~tCl'lnly In monogamau\
tree .... lIo"'$. AnImal Bcha~1OU1'4S: 213-2.."'J

Du••• P.O. and RJ ROBERTSON 1993. &_1'"" paICl'l"I) .n poIYl)'nous tree , ..&1100...Anlmll
Bcha"our ~S;231·239.

V<met. LA P.O Dunn. J T Lofjtld and RJ ROBERTSON. 1993 lkha,1OU1'alpoUer'ft. of extra-rill'
copula""" 1ft tree , ..&I""".... AnImal Bcha, _, 4S; 412-4U

WbtUln,ham LA .• P.O Dunn and It J ROBERTSON 199] Confidence of JWernlt) and roWeparenllli
care III cXjXl1mcnlll $Iud} .n Tree S.. alk.... Anlmol Bd\a~1()UI'4b 139-

\\1rimn,ham. LA and RJ. ROBERTSON 199] "CSlh.., hun,.. and parcnllll care In Red·""ngt!d
BlaclhU1b. Auk 110 24{).246

1W>dc1l.\\ B. and RJ ROBERTSO:o. 1993 Ca"ly sm. clUlChAU a.od lhe breedl1l' ccolog) or Tree
S.. lIlo .... TDdr)'nJltIiJblCDlor Ibos 135. 3OS-310.

Mllchell. J S. and RJ ROBERTSO:o. 1993. Tree Swallow... nnOl be cI.. .,f>Cd as detttminilc Of

Uldc:1a11IUWC II)C'J Coador 95: ~SS3

PublJcalions:

Conad. K.F and RJ ROBERTSON 1993 Pau..... of parenwl,,,,,.,, ... ,n, "> E.a.ocm!'hoeho. COI1d<...
9SS1~

""",IUIII",n' af !fIOCkbof femalt Bm.. n- headed Co.. ",I'd.< aod Son, Span-o" controU .. ere made 111 .. ,ct.l
ncUi of EaSImII"Iaocbn. \D • COOllnulngprolC'l of IC$IJ1I'thc depe" "f male and f.rn.alc aur- _.mI female
co.-bordo'" a ncsl at Ihc ,acu'*- SUfO. Mode ................ Ted ..,1lI a.od .. dbouIlIl('e:l reccrdoap or """,btrd
....t _. 'PI'""" _I' The 1""""" IS Intended to _ If Eaw<m PIlotho. bave Icamed SO rcc:oplU femal<
co.. lI.rds as • poo>lblc threat

II; "Lasl flya.tcbu c.us aDd P"Hible •Honosl All>ut*_nt'"

Itv.'U IDI<ndcdLOR:COrdthc number 0( callomade o'er a ("c-mlnute pcnod I>y,ndl"dual Lull A)cak:be ..
a1on, WIthIhc. tnne of doy and tempcra1un: II I metre bel,ht ror 23 $CQucnte:l..1l1c pro,Jttt '0' 01... te<iUnaIh.
bypothesl. thai i( a male •• ad,CI\I.,., h~ qual,,) IS • male. he ohCJUld<lng mo.l In !he earl)' momong .. hen
~ .... cooler Ifbe 1I0J> .. he" "",nd """"'" boI. he $hould ..... ~ oflall. early """''''1reprdleu
0( ICmr<flW'O- QUBS ,_"wly ha> a lafIC re.1dcIIt pcrul.ollOftor l.etit A)~ Hcro.." Ill" RImmer. thc)
~ 10byJll'> QUBS coml'l<lc1y H"",,(ully.!hey .. ,II ,dum In !he srnn,a( 1CJ9.I Se- $CQUCI<C$...ere
"",onled 011lht L,nd .. y L.alc ROlld

1lI: "T_1JOnI Mo...- of prieC Ml&nonlS"

0- I,aln. miWneb .. ere .. 1alonglhe hydro hne 10chccl ((If dlfTC'n:'J1CU.n lemporal mo,.menl dunn,
spona nuJrlWOn or Kleclcl paiM!f1ncfTOtIP>and P"llIhd .pc<:oesIn a ,COgrorlllCInc.II'," .. hochdoc$ nol sene U
• «unne'" for mlp"'" The~" tS .ntended 10 compare <uchmtJ\crncnb ..,Ill thole >lud>Cd at Pri"'" Ed.. ar~

PoiJII

J'" l)dIaurkn • J: ..PIootb« R..SJI~""10 CO'I<binls a' IX 151"

Th,. prehmlnDl')'"udy proVIded hahn"l and landsclopcparamcttn govetlllng ""h'UlI u>c b~ $C'enl Le)'
..,ngblrd lpcc'os inhabillng m.IU~ hardwood rore'l in soulllcaslorn OnllU'lo. Funhcr examlnallon .. f conlr.r
planUlllon. IS well as I"IUI prcdalot a.nd brood parullc hablllt ...., ....,," eumlned. All .. orl ..ill SCfiC10dll...,1
further resc:an:h on lht .(f<Cb 01 (orest mmaccmcnl on """b"d commllnlllO of hanI.. ood rlll'l:Sb. ...... II u
o(fmooc IOP'''' IOOud!nalhe SUltab.hlyor replanled (Cll'CSt(e.a. conl(er pllnllllan,) for _.blrd communllics. An
addItional annowed 1"1Or lbe bIrds I""l b.... d 0' aro ,"'peeled of brecdlnll w,'hin • so lm area IncludIng I...a~c
Opinicon "'II.< compIled. Including. de\Cflpllon of hahlllllSused and populatIon .,111nl1lC>(' paIrs) Wllh,nlbe defined
IlIU. Thl< .Iudy .. u funded b> lhe Ea>tcm Ontano Model fo<eIl ptogram

"Elftets of f'OI"tStr.fanagftllftll on lk 1",,",,1 Songbird Communil)"

Paul Martin - "Competilh.lDl ...... tlons ~ ...een 1M Least f1)calCher, EMpiliOMDt "UU"'"S Ilnd 1MAmnicaJI
RrdsI.art, S.,opluJgll ,.",idl"''' - BSe Ihc. ...

Thl. "udy tested one of tbe (undllm,nlll assumpllola o( osymmW) theory: due. cn"ltOnmenlll ~,
imposed dunn8 dc>clormc:nl IlK''''''''' Ie"cls 01 nUClwtUDj;osyrnnlClr)'? TIm"""""""OG .... tc:Aed cxpcomclUalJ)'
under r,eld condluOM th10uth pratcJn dcpmllJOO and brood manlpuJauon.. _remeol) of I,ft and ,,~htn1lllh
pnmancs. OUlor I'C1r1CU, lanl. a.nd mass WC~ oblamed on do), coghl. Iwelve, ond ,IXI•• n f"" III nullong.
Preliminary analyscs ha'·. ,hown a slaninanl reducllon In lbe i'U"'lh me. of.U four cI"trllCltI'S for dCl'rhetl
nestling. Interestinal). lhere is no "lInlroanl dIfference In 1e,.1s or nucloalUlI asyrIImctry ber"un conllOl and
.~lIllICSIluta'. funhc:raAal)_ .. ~IIft'c;<o.. te Ihc cff<C1$ofmrasurantDlcnorupon!he vanou. tharxtcn
and a<ScS> lbe c:onlObulloo>of dlrcc:1I0ft11asymmcll) and a.nl"ymrnetr} 10""Umates of n""IWllIngasyrIImc:lI). TIm
study w"'" jUpponed by on NSERC IV1Inl10 Dr Ralclgh J. Robcrtwn

Mad; Ho,orb - "Auctu.liIIg IlS)mm~uy aDd lIft.....now (TtU"-p:u.n. blcDl<w).....lIlng VO"tb." • BSdI
lbcsis.

I ""OO""ted • pn:lloulW) <cudy10 os"," lht tradt·ofh bl male ea,tern phochc. hel.. ..,.n parcnt.ll .rfon
aod mate .uanlJn~ Ea'te,n j'bochc. ""' dwblc·Noadcd and. In onk, to m><: "on ~ In a .. n@1<_. mol..
mug plo'l4lc a l"'l1c roru<>n of pClOllledgtDILcare 10 thr )aun, of thr liN hrood o.~.thr """,,,III cr(on mole>
de,'OI<:II>care of fiN hr.lOd> teducc !he" c:onrodcnc:cof palernlt} 1ft IteOOd btooch? I planned to reduce or cn!ar&e
1i",1brood. and momlOfulm-pnl' pnlCtlUlyIn "",ond !>rood. l1.\ln,DNA finaerrronIJng.HoI' ever, 10my "rehmlOW')
~Iudy. I found !hal IJIlIly". of pan:nllt. by !he usual teebDl'lU'"WI> IlOl CC&>lblc.The ITWIlpullll". <Iud) eanrol
he c:ooducled unul mon: ,uluml, DNA teebn"l"'" an: found Competenl and e"Ibm ...,u< ficJd ... "'''''''''' ....
provicl<d by R. J. RobcfU,on DNA Fln,crprinuna Ii oon& performed \D thr Qucc:n', Un"",,") MoIC<:UI....EA:oIo&>
I...ah ond linonclal ,ul'fll'l1 " proVHled b) an NSERC grant 10 RJR

Dr. K.hin Conrad - ..T....:kofC.sof maUDadl'ort, palt'maI d'ort .nd cutalnl) 01pal.rall, '" eat""' pbotbeo
(.sayo"," p""'/w'"

Compclitivc InlCnlelions brlwccn lnes. 1"0 opcclC$han been documonted from 1'1.... HampshIre. '""",,ing
lht l.etit A)cald .." 10he lht cIomln&lllc:ompc"":". oflen CJlcludln, adull(>1 yr old) A_'ll" Rt.buru from lht ...
tcrrilbrlG nus ..'Od. "umlned dtfl'erenl habiw paratnclaS go,-"mlng """,W usc I• ......., I.. .., specIeS In addition.
hIgh inlc"pccllic _ggtUMnn by I..ctil Ay(ullcber~lOW""" Amencan RedSlan~WUdocun",nled US1ngplayhaclullo
ftU11It'1lhe IOlte,inlo lbe ccnlor of nycalrbcr temlo,iu Even ml>reintereSting ...ere pia) back e.pc:rlmenb done on
""'0$1AYCI~~ to IOllhti, abolll) 10 recogn"", Inter>pcclr", (.nd IlIlCtfamIIYJ.on, .. h,le teSlUIl!lhe" fb!'OIH"
10lht son, of Amcn.: •• Red>Ians ""'10m"",,), comp"rall'c ",ur\ Oftf~.nl heha,>OUrand did of thr 1"0 opcctC.
"'as abo accompli,hod



AtooioUtn,,: JIm KJdTcr. Bnan B.... llo

Apln this yur. we have been collal>o>nltnl...lIh mnl PhcIIJl and o..c Philipp In In .n' .... ,JAu"" of tbe
,lIftKI 1i>SOCt&led With aw:h and ",Ia>e In,hn, In .mallmoulb and brJemoulb ha» Th,. po.1 .......mer Yo,
f",,1dUd 011tbe ph)$:iolol!lQJotn:uci Impo-ed on fi"" ~tttan.pon I. 1",",,,,It. II anlh",ll"""amcnl> II h lnoYon
that nocall fi'" iWV"", after lengthy lnlII>jQ1.n I" ... eli>.buI!he ~~1CaI """,baDl"'" behInd Ibc:>c moruJllJe>
Iw 001 hctn ..-dl-dc~ibed. B..... BaptIO Ibeft'Core lool m"",1e and blood samrIcs from bM. III tbe B,& RIdeau
We lOWNIIICOlllOdeu:rmine tbe ph)"""",,,,,,1 med ... ".", beh.nd lI.e wdl~. In iddlllOn, parallel eljJCft_
...... c.ncd eM 00 roc:L ~ and perch WIder """,laund h ..... 11rondl~ IIItbe laI> AnaI}>o of ~ Qm~

arc curro.tlt undef ...-aT and~Id (IfO.1de ""'"' In",hl Inlo tbe phtSJOlo",,", W'C»O> upcna>«d b) ("h In Ii'.
... 11

Or Bnr" r.fb
"Pb}SloIotY 0( Calcb,"nd·R.I~ Ao,Ung on 0..-"

MsUUtnU: Membcn of Smol Lah (I'£ARL)

AcbCtl•MD 1993 Com""",,, .. of Suwnal S"""....... u( Pb)lopIU.«on IDT.. " Lalooo .,Ib OtfTCIUI
MllIn, RtcJtIIC$ f'b_D TbesU. Dq>an""'DI t>IBOOIor).Queen') U",.enif). K,nJ;"OII.0aw1O.

The .. lIdy IaI.a ,,=We Orinocon (oNIlo.. and poI,T1UCIIC IbrouJhouI !be !<C·fru pmods) and 1191b~
l1I'pcr R<>;lLale (deep aad dum.IIC) Tbe laI.", .. ere ...."p1cd I"", e .-.JII) d""", tI>e ",~f,.,.-. and eece
rIIOIIlIlIy d......, "'" ..= (M:e-COvaed taISOCI) """ analysed for ph)wpIal.1Oa, zoopIauan and .. 110
cbemuUY. 1k zoopIanI.ton were counund ~, Otri>lltIC \l.1OlIa'> I. addiuon. profiles of «n)J1m, kllijJCraz"", and
COftodoIclmly,.... "II IS Secchl depdI ...._ ....... " .. ere recorded I. tbe fielel Deuikd .. au:r cbcmlW) anaIyJC'
wen: II", IIJICIenakC1I Pbysical bmnol"l",,1 .an&bIeo .. ere """,Dared ....,., C'urrcftl_ Recc>rd. 01 IIr
u:mpcral""" WIndspeed and snlat nldiAtion .. ere .. rrhed ~yQUBS.

1k ,,,",cal dlSUlhullQnof ph)lorlAnllon dunn, ,.e..:o\"1""u also cUnllned In tbe I...., lal.ro. Sedlmenl
trap< were dcplO)ed to morutor Ibc folloYo,n&(I) Chr}sophYle popuLotiondynam'~ anJ ency.. mcnl In nillmll
rorulehon •• (tI) Ibc 10n~·Ind """'·Ierm prb<'~.I'I'n of ph)lopIanllon In I... ...s.mcnb, (lit) corn!*' .....
of sedl"",nl __ alation (production anJ ,esV>jJCn"on)In I polynllClICand a dlmlClie laI.e. and (\I) !he arrl,,"b.lll)
of sedllntnl 1I'lIp. In btM\ornlonnl

nus was tbe final )..., of I lon"lenn IlltenSlve ,.,_..,h rropam deslCned to de~mll'" !he .erect> of
Inlernal (lUl~.ru,,) factOl'l and e.tem.tI (aJl~nlC) {IICIUS(ID Ilus C&5C w"Id'lnduced poI)lIlll") on tbe _II
success.on ofph)toplAni.lon and'r«.escomposltlon Samphng bcpn InFebruary 1989and COftunucdIhrou~ 199~

Mkha.1 D. Allbdl • "IJItunll (.ulo~nk) 100 .".11'nlaI (aIIog<'nk) a>n'roI of plln.klo" """_,io,, In 1"-011.1..,.
..ilb dift'tftftl morpllolou bUI s1mibr Wiler tbtmislry" • I'll D thcsIs

Dr, John SmolI

Grq; Vln), • ''TaIClSlt.-e ""'"f:1s In Oroedl..CMalt Tree S...uo"-s. Tac/tlcintUJ 6/<t>I", ... BSeH thesis

Tb< pIIlpOSC 0( thu sludy ... ~ 10 p,,"1de I -..J profile of _~ 1ev<1. III breeduIg aWe 1m:
swallows. Tree <wallo.. , ha,. ~n (ound In =pIO). mi.ed rqJrOduct,,·. ~~ Pre"o, .. <tUdI.. >1tile Quee •
Blol"l} Station ha•• (ound thaI eXInI·,...r ""tnnll) (EPP) I<lCOUIlb (or > 5O'l o( brood, and 38'" of olT~:
(Llfjdd and Roben.son 1992) Whal 1\ no( dear Ii wlucb "",Ies an: ,n'olved I••• tn·paor copuIa"on (EPC), and
If all males employ tile """" "'prod""I" c WlIlegy or If then: is ulCl",dual Vantuon amonrq mal... Tb< ... ...,.,al
prom. of 1~IOSt<I'OII.lcvdsdemonmlled I full11"- ""(1.WIth ~1""I.rOllC 1••·.1s "'mo,nln, lugh ON! """'ng sure
longer. lhan would be pft'dl<lcd for I monog&mousmaling i)'stcm. If hl~ IcSIOSlemoolev.1.>are a good ndic I
nf. mule's ..,lbng lu pu",•• EPC', !hen poI.nUl"> this IYpeof sludy could Icnd IlU'ghllnlo tile rc~uc~:
"nllegy of m.le Ira: ollow•. Al Ihe .cry t.ast this .lOdy r.vuls • polenllal reJAUOlUhlrbelween EPP nd h I
IcslOslerolMlIc.'cls. n,i~ "udy we, 5upponed by an NSERC 8fOn110 Or RoI.. aJt J. Rabcmon. a 'I! I

Dr. RJJ/~illhJ. Robcruolf and Dr IImlt",n, ""nn~.EdK-ord..r

Wbiwn~ LA and RJ ROBERTSOS In.,...,... Food a•• """'11I1. male """,nul """' and DIIIIlnS
"JttCU In Red'''''''ied BIk"bud. Journal of Arumal Ecology (~cd A(lfll I99J)

. Meek. S.B•• RJ ROBERTSON and P T BOig. In I'fCS> F.lflI.p&1rpalem'l) and Intraspecific Ivond
p&rI\S.usmIn eassern bluebonh. ",valed b} DNA (.n,erpnnton£. Auk (acttpted 24 JUtIC1993)

Mccl. S.B. and RJ. ROBERTSON In pre" Weel5 of mole remDvolon lhe hth.,·jour and "'prodooi,.
success of Ce"",1e Wlen1 Bluch,,,J. Swlia slntir Ihi> (accepled Augu'l 1993)

~ctk. S.B lnd RJ ROBERTSON. In 1'f"S> Inl<npcclfic eompeuuon for ncstl""<$ &((CClS mat<Gowdln~
InlCOUIl)In castem bluebIrds (510110slalH) AnImal Behavoour("".epled IR No'ember (992)

R~I~. W.B and RJ ROBERTSON In J'R'S!' Cavily<tlltllnCe one.WIOn and ""'HII e use by 1«Ond3l}
C&vII)nestlng bIrds Jt'UTIIIIof F,eld Orn,tl>olog) (oa:qxcd 2 MItCh 1993)

Conf8d. K F and Robo:n.on, R. J. (1993) Rclatlorblup of a~ and .. ,. 10,'U and colour of Easlern 1'I>aoebe.
($momir plr«1x). W,hoa Bull<un 105. S97-603.

Dunn. P.O. L A Whollln,hlm. J T Lifj<ld. RJ ROBERTSOS IJId B T B".., In I'f""" Eft..". of
"....edInadcn.II). '> "",bron),and <_pcn.",,< on UII'lI'f'I1' .,.Iemll), InTree S,..lIo .... Bd.nlnuraJ Eeolog> (lIIXepted
23 S.cp~mhtr 1992)

Conrad IU' and RJ. ROBERTSO:-; 1993 CIulclI .u.c In _IUD f'bock. 'Son'OnuJ plt«b<) II <
dTcru and -..J ,·an.ltC.1S C..n.I<I,ln Journal of ~ 11. 11'~.17~2 .,

• Canrad~K.F and RJ ROBFRTSO:-; 1993. Brood sue and lilt c:o.I D( (lfO.... "",ng tIC.lIln~ IQlctpmln~
lad;• bypoll.es,. Occologll % 290-~92



Radlometnl: dallll!; I.duuques lISlo,the mlllerallJrtOII from 1000000V, rocu thIl ...... emplxed dunn, and
alt.ef lhc fonnatlon of the Pt:nb Ro.l me. lone proVIde unusuall) £GOd conwaontS on lhc IImllll of deronna"on
aIoa, lhc~. ",. Pt:nb RoadDIOIIOl.Ile.dated III 1163.'·3 t.b (M"""""""", " ,jf. Che1n GcaI.I990I .. 1oca1I)
rolWtd.lllltlbalod to the sbar ZODC. .. !ule , .,.."" or cIubasc dtw ..iudJClIlIbe sbar 7.oM .. ere ~ III 1160
M" arc DOl(A DIV!d.oo. 1993. pelS comm 1 Onr contnbuuon of this study ..."1 hc 10 C$1abI"'" lhc pbySJCII
<_huoe utlb< hnb Road moaollk (m.tiJ1W'" wh1\agmat>c. soI>d)1II lhc ume of dc:(onnau"cl.

o.a.Jed lield IDd mocrostr\lCtural Slu,"es of rocu .'rased along lhc Pt:nb RDoId >hc.or zone rev",,1
tI,nlf.:an1 "",,1111and temporal comple.,,) In the deronTllllon h.Slor) or lhc ZOfK K">em.tIIC IndKIIIDr' (OUlcrop
10 mlcfUKGpIC·...to SIfUCIUI'e$ chll ,ndlCII< lhc ... nse or dlsrloecmcnl) silo .. ' thol lhc dlT'eCIIM or ,hut alon, lhe
.hear 1<lI\e "'Ii non·uniform m space! and ume Composlllonol d,fferenc.,. panly govern the het.<rOg<1lClIyor
<kf""m.lI~ Local lenses of marble COOllln dlsmcmhcrcd 1e<:IOIIIC.ncluSlQltJi of quartl,or.ld'f)llIhIC ultrAm) IOl1lk
and 1oU.,.,.1 Ihtu weak mubl ... ICtOI11modated .. Irem. shear $tralns. l.arge 51"'," gradl.nt, .. ,Ih,n ,II rock lYpe>
.U".,111>;,1 strlln SO(k"'", b<haVlOilr " ... ,1>0 Imponanl In IocallTJng derann.""" dunns IlI<N or lhe rcnod .. hen
the lDOC"'U 1t'U". H""",'ef. 5Upenmposcd f""'1Ire> record.ng mille and q_l·bold. heha"our 'U.,e>llhal the
r\Xu .,Ihtt hecome SIRln hanknedand/or .....,...uphr,ed throullh the mllJc.p1astIC U"lnsllton Ille In the deronlllllon

111,•• wdy f_ on an lntltOI decp-cru'>l flUlI zone uJICl'Cd neat lhc Queca'. Un" .... U) 810t0,icaI
SIaIIOft, aIonllhc r.....,... CanodIlD "1IIJQnaJ 1'lI1,,"), lIne bct..-.en Pt:nb Road and Chaffer', Locl. Onw>o 1l>j,
IL""',\."""'0 ... the hnb Road sbar :moe. " one of the J"OmlDCJIIDCIIlI>ca<z·sm1:ln,dUC'tdeflUlt l.O<lC$ IhII otcUr
In hip". mcca-""""""'wy and mtU-1&lICOU> ""~>In lhc ~ panof the Gren,iUe "",,,nec. I btl"on )_
old IIlOWlW.bdl. no .. deqJI) eroded. tIw _y ha,c m.Jed lhc modon! HIlIllIa)as I. he"m_

"dth fo",low· "SlnI""nwl mwlies alonR th~ P.. th Road ....... ZOO" .'1'OJIImK Ttn'aM. SouI1>uu Ontario" •
M se Tb<",

Dr "'OrtlD Bjom<l'Ud • OcpAItmenl o( GcolOI). Mtlml UnIVmll). O.fOld. 01110

Aabtanb! Hala Ali

bel'''' BIU • "CAm or aatipredalOr ....... vlour or laml CWriDomicls" • M.5c ~.

Lan01 dIItanomids rcd«e IhtIf fonflDJ I><haVlour""'" '''''' JII"'dmn are ncorlry and, ...hen reared ,a the
prcscD<X of (lill prcdlIl<n. <ftIttIC II I smaller body SllC lhan ...hen ,_.., ,,,tbout (..tl Thi. d>an~ lDbody St1C
of my .. oflCAan~ as the 'cOlI' of anll~ 1xhA'"",r Ho....,'.... rilly cn'llOIItftto!> ilia} abo~It
I• ...wier body ",'< of prey If 1ft} 'd<n!e' I"nap: II><n\).) ~w by c:mc:tJ'"' -. and III unalkr body
111.< 1'bD ...on. IS dGiped 10d_.nt!c lhc .ffeel, tof IosI r........, opponuftJl>eS and (otull.u,.~, In life
hl\UlC)'on bod) .. ze of prq.

""'_al cbmsdlll.,. rulucc thell KUvll) ",hen Ii"" ~(n aR narily. In flll'lJ"ul.... they BleaU) red",""
thell -'_In.- 1xhA'lOIIr In cOftU'til... tocn Iar<.. of panwuc miles _ J'RSCo~ I"", ... dam... tn,e, "'" fOtmort
oct ive and IJ"'nd I greal deal of ume groomlna lhc,,",,"u in "hal appears 10 hc an (1h.",\ .. IlItnlpl 10 nd
lhcm>le'C$of paruile$ Dr. 8ruee Smllh (lthac:. Coile,.) and lar< IO\l$IJg.lllng lhe Im"".1 o. the>c tOOn,«tnl
denwld. on both pl'CCbuonnile. and teve•• of ,nfe.lalloo of d&m.<cln,esunder field COnJUIO'U

IN RI, &au • o.p.uocnt to( ~. ErindAk CoUq" or UDI'CDIJy of T...- e, M....... op. 0DIar",

"AJdlpmlal« _ aadparmlw ....... 'iour '" laml d,m""Oios"



"EIfCC'tof l.nlnspedn. Inltnldlon. on Pumplcinscocd50nfuh Uf. lTIslor!es"

lbe 1011,tam objecII .... of my rocarcb arc 10copt.,n the lugb cIcgstt or h!e bistcwy ''lItI.tIIOIt ulubtlDd
~ pampkt.....s (l.Ipo4JS ,1bb<WU)I"'I"'t.rioM. """ In """,,,"1 •• to dctcrm,,,,, .. hCIh<r tbt. vaNllon foU..- thernd-.of hfc-hiJ.too) tbcory. In.""'......"ud) on 21 pumpl".sccd populal.OI" In.lISImI """ central On~
I""'wed that popul.ionll"~nl sympatneall) ..,tb bluegIll ... nfuh, • cont.nenc compcltlor II the Ju,cn.1c ~.

- ..""'bned dcq)ed matunl)' .nd low reproductl'. In'<Stmcnt relalt't 10all~tnc: popula"OftJ or this ~poc1"" To
dctmntoe "'hcthcr """'" differencc,. arc cltrccdy 1IInOO",I>le10 compcutlon Wllh bluegtll. I bcltall • lon"ltnn
nwupula"v ... pcnmelll .n the spon, of 1993. Arrro,imatel) 200 adult bluc"II, .. ~rc CIIpIurccJ from Ln.
Opo_ and one 0Ibcr 1.31... """ Introduced InlOIwo small wau:modICS tIw dtd not "",,,ousty coc>wn them

Dr M.cha,1 Foz • EnvltO<Imenwand Resource Stud"" Prosnm. Tnenl Uo"" ....,,). PCletboruttgh. OnIlUlO

Fomn. M R.L.. wcathe.rt>ud. PJ .• BCM<'U.G.F (In pm., Blood JWZSlI•• of blue pouse. InlenpcClfoc
.. <oeiauon. Occal"lia (Berltn)

FOfIo. M R.L. Tcather. K I.. (In pre«' Varillt,on Inmil. I'C>ponse.< to femal. rnorr'" in EnnJllJllma tbn.",
0d0nataI0s"'. 23

Fctbca.M R-I.. (m prd.\) Te.a of b)I""IrY< fOf(anak·hm.1Dd poI),lDorr"t<III'In the dmlsdn),. EnnJIa,t­
l»rtaJr SrI.'.. AnlltW 8chaVlOUr

Fomc.. M R-I.. 1993 ....... ,Ii,m.nd ho<I rcproducl". dfort. Oil.o.. 4A4-150

Sh<rry.0 F.. Forbes..MJ~ L.. KU'llbel.M.. I..). 0 0 1993.Fan.tes Ita .. I larger hlppoc:ampu. than moles
.n t.bc brood pamolllCtrov-n-headc:dcowblnl l'Iocccdln" ohbe No",..." Aadcmy "f Scoc:""es(USj\I90:71l19-7~3

"E,oiutloaw') ..-0101) or !n,t'fUbral .. "

My ne.ean:h Intertia tnIru«nd 'Ie' <11tI IUNll>C1pllnoor In, ....otnte lXolo!!) and evoluuee. In panlCul.,.
I am In",rcslDdIn '..,10«fl'-annilihe .voluu()II of polymorplll'm In ,"=1 papul;u'Cln•• lbe Impon&nc. of pMtitl ...
1ft detemuntn. I".eel reproductl.' lUCCC<'.and faclors .mpon.ant Indru:rminlng !"litem. and processes tn lft'~rtcMle
commurullCt (0we11... other ~h q_ttODS'.

Nonbcm .. iIld .lI4kcI ,nd Easlern ptlcr <nal", W. bad bocn fcd InfcclDdrrop The lIO\eI life cycle and tbe
un.que morphc>I"Blcll(ealure<of tbe "",.." re at variou' developmentAl\LlBc>lllo .. ed u. 10dcoenbc • nc" .poel.'
01 Hq>4lMoon In Jul). 1993. ~ghl £a.,lern raner .naleo ,"ere ...mpicd r(lf 1>I0Dd~II'" from mllnhn ""'"
QUBS 'TIIIu of thoc snakes conwnccJ. hac:nlOp'e,.., .. "mlllt.n appc:aral>CC to IbM INnd In the:sorthcm "iller
0N1.c:. """'., .... the C)'IOI>IthoI"IJ of the hc>t.I edt .... t1\Itlcdl) different .. hieh .....cd the ...".,,"'1"~ that lbi.
~<lU:".' dt5lltla """""'. The lore<>dc or tim J*MIIC .. currcmI) UIIdcr .n,CIllpt_

A<mtanCCw"h the projCCl ..... ~meruu.l)rn" lded ~~ Dr r.. Wc.atbcrl>cad. Or """~ F<dlct., Franc.. B...,.. and
Kenl PriOf at the te<ocarCh stalIon

AnIlysu or blood mill> mltdc from 26 Nonhcm Wiler Snu .. ClIJl(urcd from the 'lC.nlly or the Quttn'~
Un"ersil~ BloIOl'cIl Statlon.n MI.). 1992. re.ealed .nIrller)'lhrocYIKpmonl$. or the matune",.ua!w:r. or 01)1'"
of protozoan ~IU: ealled a hxmogre,an~ Four •• rCC1edNonbcm "'ate< snue.o ...~ tal.Cft bx110 Toronto to
dctenninc lbe hfe c:)d. of th.. ~tte PoIe.bll ,ccton or the ~.tc .n the ''lCInll) of the QUBS. inclc;d,nr
letlChrs (Plocobdtlta onwla) 3nd mosqUII_ (C.la P'P'CfISand C ItrrilOIlJ). ......., allo... d 10 feed on the Infccttd
Inakrs. The plll11!.ltcundcrv.enl sc"ual reproductIon onthe mosqulloc<.ulumately (onn.ng 1.'lIe oocysts filled wilh
&porn7'c)lIesin the bndy cavllYof the ltU«t ThtS pattern of de\'rlopmcnt allowed us to dct<nn"'" thai the p;trullt
was • member of tho g~nuj, Hc~toz.oon. Small ()'SIS or the parult ... ore found In thc: I,,·.r or Nonhcm Ic:opanl
frap tIw bad been fed mosqwtOCl ronlaln.n, OOC)"" Ase ..... d"",on .n the form of _"'Ion) oa:urrcd .n

"Tht Lif. Rislorl"" Ultrastntrtur", and Sy"tmall .. of SII«I .. or t1tpalozoon in SOlk.,. rrom Ontario."

f)r Sh~,..·tn(k.JJ" and Dr Donald S.Martm Oepanmcnl or I'Ilhol(lO. Un"crstl) of Ouelph Ind Todd G. Smllh •
Ph.D. ThesIS

SmIth. T.O.. S.S. Ocssc:r. and H. Hong. 1994 The morphology. uhrultUCture. Ind taltonomie SIltlus or
Todd/a in nonhem water 1lI11ka (N"od,(J slptdfNI d~tkHt) rrom OnII"O, Can3dit. Journal of Wildlife DI~ 30.
In Press • scheduled 10 appe;u in lbe Aprol .. su••

Publkolion:

Analy... of blood filnu made from 26 Nnnbcm WI",r Snake. caPIUred frOIDthe v"''"'ty of 0", Queen',
UnlversllY Biolo&":.' S",uon In May. 1992. revealed II1l 'ntnoerythrocyuc plItUltc dw1ocl....zed by trall5lu«nl
Inclus.ons. smllli red·'LI.n.ng 511'11<"""'\. .nd cry<LIIlood bodto .n thc: C)wpI.run of .nfecled a:1I. 0...,
bcavtlY'llUCC1edNonbcm .... ier snake: .... tal.n b.od. to Toronto fOf thc: purposes or dclcmumo, the >dcnhl) of
lhcsc "",'usiom Uhtbln.ctunJ stud."" re'wed th.a. the C)1opalho1"1Y d.JCCmed....th 1I&hI on.aaoscopy ....... reoull
of the ~ of .cot.ahedtal v.rw; panlcl"" In the C)topIlUm of .nftxl<>dtrylhrocyu:s Allhou,b cXICn,,,. IltC11llJOII
10erythrocytes W.J ohsc"ed. the infCC1ed.n.k. dId not appc;or 10be adversely affocled The hi ..... of tJu. VON'
to Todd'J1.a "molar VIN' .. hieh Ita. bocn de..,rohcd rrom III grc;up. of po,LoIllthcrm•• prompted u. to rcd.ss.rr
tntr.~rylbnIC)lItCIco.ahcdnll virus., of .nAl..~ a, SnaLe Erythrocyltc V.N<

"TbeMorpholoc. Ullntltntdu ee, and TlUonomk Slaw or an Inlnl<crythrwytlc Vinu or N,,"hun Walor
Snakos rrom Onlnlo."

Dr Sloe".," Desser . DcpattmClll of Zoolop. Un"'<n,ly or T_nlO .. "h Henry Hoa,. RC>CM\:hA'SOCL>IO""" Toddo SmIth - Ph 0 Tbc\"

Fowlow. K and M Bj<Irn<nt.l In"" I." SuuclunJ "ud,e> .'on, thc: Penh Road lobcM z.._, Fronlc_
terrane, Soulhc:rn Onl.lntl Geel M.n atnoca Ann MIl! Ab'''''''I' I~

Publiarlioo:

Auislanl: CIm. SlmJ"Un

Th", 'Iud~. IIlo oIben. on thc: Oren.,lk !.be u <0_. rro"d< Jllm~ InIOthc: ,,,,,moll)' and nlCd!an"m.
(lr dcft.m11l1hnn .n 'he deep cru)' dunnl jrCA1 mounUln b\uJdln@ t\cnl"l

AssIsWICC "'lib thc: proJ«1 ..... gc:naou.l~ rro"dcd b) Dr. Pal W~. Dr M.,l Forties.Franc.. 8VT)' and
K.nl Pnar al lbe ~arc"'"",on.



s- tnOIh. sut'h as the IYJI<Y moth ha,'C '''''pie an on theu III<UlboncJC "'1-..hUeother moth!.web
.. tile forcslleJll Qlcrpillar IIIOIb .... e.u1e-., The CIt of the adull moth <'OIl>J>b ol I l)mpamIIII and IIIaud.IOr)'
.ea~dIum <aIIIUIJII, of IWO1lUdJ10r)'neurons... hile till: bomoIocous liCDSillumIn thc caicss moth IS I 'tnclCh
rccq>«tt con un, of Ihr<:e natrOM lbc t.v. of the ')I'>Y do not ha\ • ...,.. I>ut acquires them Ihnou~
melJlmOtph" 1 (... the adull m, •• M) M.5c. rcscudI hu focu>cd00 id.nufytn, Ind ehanclcrizins the ruYIJ\c
pctturwor ""n',lIum In the larva of the eamI moth and eompannS n 10 the homolual>U>Drl)llJI III the 111)'\'0of the
.... 1... moth Funhcr !lUdicsaho docUDlenlthe changca the larval orpns undcrlo dunnll lDCWIIorpbo$lJ10their
rcspceu,~~1I1OD (caned or CIIIIcs.)In the Idoll sugc

francine P. 1AIo1s. "NeuromClamorphosb of 1M ear In th. Cypsy Moth, L,mltltlrVt dJspar (LymanLrlld ... )" •
M.Sc l'bc.i>

Ccn&lnIl," m<>dI. n:spood to the «bolOOl1I011ails of an IllICon, bit by prudll<lng II1Irtioftlcchck< from
laterally pal"'" Iymbal organs localed on thell mcleplmma. The ncuraI meehanl,", " Inlcrcsung I>ccau~ the
lymh.1- on _h "de of the moth .... rhy!ltmlUn) ~valed In Ihem.lIOn III con'lInl pIIb'IC For my M Sc. theSIS.
I am clwaclelWnl and c:omparin& the ncunal unpulsc> tNtl arc .....poDSIbic for 1II:1.V1Wnatill: musculalure of the
1)1Obalorw- I. the "",baDe Ii,... motll. C......""lttl""- and the mtll .. eed lussod moth. &dtoL,u t,l, Dunn,
the ""mmcr of 1991. I found that the ncuraI euantr) $pCClr",for lII:tI.ati",thc I}mblls " .... rJDCd IDthe 2nd and
)1\1 !bonae ,anall. 1DC lutll'D. and """,cd IIw till: cq>baIk po,1Ia filDcu.. 10 ocl.force till: outpUl from this
CIncwL II " ... "'$0 found tllII till: 1st Ihcne>t: l""aJlOII VilIS~ for audllDl')'actl\.olJOft Clftlw: l)mbalS and I
hcI""'C thl> .. bcca_ lhe audu",> ncum rlllb"''JIY "Iend~ 10 !Itt! anunor ganahon. E. ql,... a <pee...
ph)logtllCllCII!)yclOle 10 C. "lIlfO bul Ihows man) dllTcrcllClesIn the neural Impul>cs 1M! acU,·att: the I}mhllls
Spceilkally. the envelope of the Iymbal lICltvalingimpubc i,mull! po.ked and broadt'r Ihin lhal nxonlcd from C
""tID and I. E. tJlk. the kft and nghl Iymbals em be lICU,.led UftIblCTllly. an obIcrvlUOtI not (oflen) mad< of
C ItrltflJ To ben", undcnland the role of ccpbahc centre> In ""nforcin, the I)mhlll <CfItraJ""""m ICftCI'IlDr
ICPCI. I developed I ICdmlq\le of III:1".lIna till: I)mbal CPG u>lna ""11'1.' curn:DIelectnal SIlmulallon of the
IhoncK .-.1 ... 'Ill.. srdtruquc ... Ilal.., fllClhlAlCothcr rroJC'b atmed OlIClcJlllf)ln•• pcctfic neurons of the l)mI>aI
CPC In C JLfllnJ, E. 'II...and other "II" moths b) fUlure"odcnl! ...<rlJ., AIQU8S

Jeff n. 0.__ 0 "Neurophysioloakal charKkriutioa or 1M ~1raI pa11fTII cmeralor ..... 1l'OIIin& lOUod
prodaelloa IIIdie doIbaDt IiI:U' _til IC"ft"',,,,... , and the ~ _k moth (beAut" rtlt'" 0

M.Sc 1bcsi>

Cawn II,...moIho emil hlp ('equenc,. ~hd.•to an _"Ing baI ...... ne II '" I>rc.tI. olT lISpunult lbc
b~poIhcsi"'" mccllaniwm of limo till: IoIIUIId> 111:, IS IIaI they Cltheronenl till: baI I>y """ id,'"It ""ib 'DfCW'IIW1OD
thalli UK> ID nW.c an anad. dea __ (1J""C'NIl1<m)or they dtJ(lncnllbc boll b} 1'*""Ph'" the _mol ,,_ of
ee110 ,nformal"'" rcqvired 10 c:amrlctc I w.:~'do>fulcart"'. (",,,,,Ie. J.... ,O') Aa Imrortul q"""""" .. Ibis
COIIIIV,cny " II .. l1li pollll dunn, I t>.! •• all"'" does an ""'Ilid emu 115do, If the 'OUlId, arc apooo:maIIC. the
mOlhobould emIl them soon in the atllt;l eehnl"".IIOOt.equcnc. In order 1011Il>" lhe " .. lime 10 I1IIdenLtnd the,r
mUllIn. If. QO lhe other hand. the ~nd\ dl.ruptinj! the bll's rcho-proceo5ID&beIIa"our. (II>t would C\ptCl them
ID be <'mIlledWet In the llII.-:k 10mUlmllC their conf on efr..,!> To= th, JIO"'d do&f!aDc Iller maUa
(C_,.,,tfttnJ) to a nocorcbn, of the enure «holoaoon ""I'K"'e eDlJIlCdb) I bI, bnlwn bit (Epcnlcru 1_.,1M
... lXktd lloUIJOUI) grgct.. 1boc e'I"fllIlCIlb dt:oIotuInlc that C tenera docs DOl""I'""d 10scardI or II'P"*h
can. but ..... 1> u""1 the bit', tam,.... I'h- before " CD11!>II>chch Ths 11m"" .. e\l!Iem ..t.cIhcr thc I'JIOIh..
~ or O}I., and .. larEdy JDCIcrcndt:lllof till: In""",IY of the ceboloc:alJOIOall .. n.ese nesull> ....ppcn I
j&lJllI1Tn,.1fCC:1(c .•.. -phanlom <d>oc<o0) Ind .u~ tNtl 10urcnmcntall) delcnnlne the .ITee.s of arctlld chel.
0II1>aL>1111unrcxunl !ltal the rull.' be lC>ledunder coOOllI"MINoI,"nulm I"" ... Iurll c,·.I ••• In ",hid! !It" def.nc~

orcnu....

"Jlmmln. bll ocboiocation: th. dleldn, ~ of the doc!>ln. lI~r motll 10 ,he amd, l'tCIutMe of th. bl,

bro_ haL"

Dr. Jamu H. Fu/wrd· DeprutmCDIof ZooloS). Etlnd4Je ColI.ge. Universuy of Toronlo. Mk,lJsouga, Onumo

"Ins .. , ~ry ecolDl) and neurwlholOC)'''

Po•• M C 0......1h.dCllSlI)loci Inlct<pc<lf", InOuenceson rumpl.tMeed hfe hl'IMb. F.coIog) lIn pro..)

O;mylchul. A J. and M 0 Fox Season'" reproduct"", p.llcm, of pumpllM<Cd (Ltpomis Ibbo I
populauons ",!It \al')'ln8 lIndy ,i7.e ch4nw:ltmllc> Oln. I FIsh Aqu.l. Sc, (10IftS'I 8 SILl

Oanylchuk. A J .• Ind M. 0 I'D. Aa~and )l2c·dcpc:ndcnl• .,i.lInn in the sea.wnuillmln, and """billl
or reprodUCllonamon, mature fcrnlll~pomrl,n>ttoJ (u'_'u JI,b/t(ItUJ) En•• BIOI F"b (In pre») pr )

~ purpoiC Oflh,s study IS 10delemllne whether life h"IOI')'dIfferences tn rump~ln<ecd populallO<lSh".,
In WII lOSWllhor .. ,Illoul I>Iue,JlI5tall I'< o'rll'ncd hy en"to<ImenLtI dlffcrcnc:n In haI>.(AITen WIIlcrI>od
..ere used for thl! study. five Wlth s}mramc: Ind fi,~ ...,tII allapa"", """"buon. (The fonncr Include u::;
OrlnlCon and Upper Rod Lake.) Van~ assessed In hlloral lOne ~IIC:>Included ~hlororh 11I ~nlnllon
loopld.~~on and benlh,. In\CflCbra"'dc~IIY. macmph)ICCO\er. and Ii.h ~ommuntl)'comPOOlti"n)As<cssmcnl! .. er~
COn~"'" In May. Jul) and AUIlIISI

S"'«y Robb • "Etrrcl of Bluegill on Juvtnll. l'umpkll1SH(l Olel and Crowth" 0 8 S<: 1'hcs"

The purpoo.c or Ihl' study IS10101 for compellllDnlmon, Ju'.nl'" sunf!She!..an Iml""Wll e1emenl of the
I.. 0 ~ hfe hlSlOr)'thcOI')' of <>sat""" ~III (1992) I hypadlQizcd 1l1li JU\"enllc.unfi.tl densll)' .."CIUId he hI"'"
Ind CIO"~ and food consumf'llOO"...wd he l<I"er In Ju\.nile pumpl.ln.ecd, hYln, 'ymraln<lUy "nh bluepll n,;
sludy ""3) conducted In lhe $IIIle watcrl>od,.<uied for o. !'cl1Zcr studIes. lu\-cniJe w"li,h body stU and densU}
"'"' ti~ In huoral 70n. $1"" In each lale from sampling In MIY. lui)' Ind Augu<l Samples or bolh ~ Ie,
were rcullned for stomach (Onlenl an.lYM~10delemine quanuly. food eomposilioa Ind niche br<:adlh I"'"

""bIle. lions:

The ~U1JIO.eof Ihls $Iud) IS 10d~nlllne (II ,f d,ffere nc .... tn n:produ<~".hfe hl'>lol')'Clwaclcmtlc> II lhe
populaucn 10'01 arc reI. led 10 the nllO of Iduh 1<' juvenile III<lIUIIIY(a, pn:dlOledby hf. hl"Or)' Iheor)). and (2)
If there " • monallly C(I" 10mlumlllOn and .eproducuM. MlIlI.·"""'plur<:nudlC were undorul;cn In f;'~ CUlcm
~d centraJ:;n';"~llk~ the .pno. of 199' 10 provide the .... ". for "IC"p<Clfie mOflllln) nu: .. Um>1e.
pplOxlma y. ru,,,,·.,nsecds ID 1"'0 of the lakes ..= capeured dunn, thc "'J"'(ldUCII\'"pcnod (Includln

~In, 11We$). lllcoc flU. .. ere omcned for malunl) -... and ta-..... D__ or .~_ 0 r._~ ,Ide the bas ~ .ow",_"",ure u__ ,h.. OQI yar ..,II
prov IS or USC>SJngthe mon&IlIyCO<! of nDlunlJOn and rcpmduct_

O... ,.ne PollUr 0 "Comparison of Ablotk Ind Blollc Charael.tlstko "f Watrrbocllo \\llb S In d
Mlopllrlc PopulalloM of SunfISh" • B.Sc. ThesIS ,.mpa C In

ReprodUCII\. hf. hlllDl')' .harklen'lto< .. III be "",nlll""d In !I~ and IWOconlml J'I'I'Ulaho... Ilun wtth
rumr~tnsecd I"'pul."on struaure. Ind Juvenllt and aduh d.",ny of IInlh '1'.',,10> 0'.' I ten yus pcnod i

A.. t.lantr. Klfk Ilcru b) O"':me !'clue r, St.."y Robb

KI.... lkrtscll, 0 ''The Illnum<'e or A£",Sp«Ir", \lortallt, Jt.t.. on th~ E.'OIutioa of Uf. Rln T-"· _.
PlUnpldn5«d" M S<: Thc,t< . Or) .........



AJ.btanl: Erin 8aJ.cr

.... lKtan"': Bryan NefTand Lowsc: Pon ..

J_ J_1d • ''TIK e.-olution tu>d ffiIIogy or male dtolcc: In rlSh...-ith paternal can" .PbJ) n.....
I .... ""ID, !be maII"l S)fiIaD 0( tilt Pwnpkl"""'" SUDfub (i.cpomu ,tbbo_l .. a mockllO 6iudy tilt

o.oI,,_ of awe dIooce •• fish ""m parctttal can: Malep.mptrn.....t prc>'idc sole: pemnaI c:an: Males~hsb
and ddcnd ddct-cIe !IeSI suoesIIIslWlov. ,uter dunna fall' .pong ODd ady .",.n"..- Nc:>ts arc ""ted b) femal..
and arc "","""".Iy eouncd by the _ ... malo fdnaIe< l)pocaIl) '~II 1-"'01O>C'"ClInou ,....,.10 <pe-"",ol! ..,th
1IlI)mak Once the female bas ~n a male. ;he If'I'CAtO 10 '1"'''"0 aU hct q,p ""th tum The ob)CCIJ" or m)
rc..an:b .. IlOOfold.FImo 1want 10 dClcnrun< \\h.a.t Chane1cn>lKor c... femalc<... I. male choICe and. -...d.
.. hal benefiIJ In fitneSsthey "",",ve from the" dlOlCC Compar"o", bct\\CCO cllos<n and II<'n-ch(»cJImales collected
10 lAke Orinl(:Qt1WIllt... used 10 Identify "'h",h cIw1tclenwlc(s) or cuds) female> u>c. These chanlctcttmcs ... 11
he:mMI("'llled .nd quaouned ",'th brcedlngu.,aunonli conducted Inour pool racillty II QUBS ProJcn) of chosen
and nCln<hoIcn"",Ie pumpkrn.....t ....u be reated io a common on"""nmenl ODd c:om(WUI 10dcu:mllnc If lhe:fctnalc:
h.. r«<"ed • BCO"lIt beocfil for bet youn, .. a "' .. " of her chota of mate.

Publlattloru:

Co... LM and M.R. Gross 1993. Reduced d,_ tn Orr'l'nnE- a t...oefil of colontal"y In \Unfi"'- Beh.a.,
&:01 Sociobiol 33:269-2'14

t..K-1I Carpldll • "~bk reprodactiff IKba.lour """ ~ 1a.1ab popabttion: ~ Bluq:lll Su-ar..Jo"­
.101 se "l1onU

T!U. I"OJC'd .. _ aue8lpl1O ~WId how .. ,d ... dual .... roproduru', bcha ....... J1CCb rcct\I1S-'" at
die It,d 0( tho poruJauon: a cb»1C r..hen.. ~m 1I,._hed from a bcha"uuraI ,.",1.." "",,,fIC'C"'" In
Bhlt~11ISunftill. maIG p..,..,de parcnl&1 can: fcorthe" )oun, and of= eben Ihctr nest> t...fon: the" elutch ha.
_lund AI.o. maJeo; and eolOClIClo 'If)' ool\-idcnbly In the numhct of fcnulcs the) IUract. In 1993. hahtlAl
L,,,,,,rncnl datL mal. rcrrodtltl .. c .ucceu d»A and male ......-pOOIO&YeWe \\ .... collected ft!<all }\I~IIII ook,,"o
In the fi,h ReproductlOl'lStudy Area. Pattern, nf ,,"h,.·iCI.IOn "'lIC$Ung"'= a"" .um,,"'" by taU'"' maid.
.... lIn' carly '" the SCL\OIl and follo\\l0¥ lhem Ihrouih <ub>cqucnlI>oullo 0( -.pa.... nQ. The", data ""II t... combtned
wllh P"" 10<1.Y""'" ofbl~glll reproducllon '""'y data 10dclermlnc how male heh."our affod. le",OOll(1I\c OUlpUl
10our >ludYpopul&llQO.

fa",",il) eWe arc belns coIlecled for Indl\idu:als per cod.old') IntnlilOn f(l(d,rr..... , nc<11oc:anons w.,I".
colonies. and ror dJrrctcnl roIonlc\ 10dclcrm,,1Cthe SIICCCO.> 0( c:ucloldcr and parctttal nW<:s In BluegIll Sunflloh
Sampks of rl') and adull I""", "'crt: <oll«led from I1lO5l coIoa~ In lhe FISh Rq>rodllCllonSiudy AIQ. The "''''"'
"OS s~ojsed b) Helen Han and Jac )U'IU' Mean\\ IlIle.Joll. Coll>ournc.. .."Led ,n tho Moone Gent ProbeUI>
.. Dalhousie U." .... II)'.dc'cloplo, I«hntq~. for anal)ring ._ Amrlc- ",n, m~lclhte DNA technoIog)
In Scplcmbcr. Jolin ontc:red Guelph U."0"'1) and BI')an "'orr ...wncd tho ~n"bthly for the DNA.~

"Cuckoldry In Bluqill SlInr",h"

As5lsIants: Bryan Norr. LooI'" r'onn and Erin B.~cr

Luc:a Car,:oelh '"(1<'''''''<1 lhe 1993 collectIon of 101.... ,11 ... prodllt1l1'" dlta IncludInGdate>. colon), ." ...
nesl numbers and male ""'fWOdUCII\< .. ",.c"' TImadd.< to the fi.o·)CIf coll"won or Juh. Oa~ (1985. 19891.
the 1\Oo-o-ycorcollccllon 'U(lC'l""\CJd by Jim .. M.Gulrc (1990· 1991) and lhe: 1992 collc:o;1lO11pre.iously wpetVlsed
by Luca, providing nIne yo." of COllIIOUOO~recmds In the Fl.h Rcprodu.;lIon Slud)' Area. Luca plnns 10 USC ~
dBUIio hi, M.Sc. 1""-1"d"",,,lled helu",

"Reproduclh~ d) ... mic-s In Blu"m unr ..h"

My resan:h @roup coollnuc<lII, >lud,,,,,of ...",·oduclm, OIBICGIC>In fl>hc> We arc In'_&oting q....1Klru
aboul rl>h IIWtn&Sys;tcm..parental u ....... hre hi>!ooo

"£voIutlooaty and b.ba,I"" .. 1ffiIIO(O or rlSh ~produc1lo."

Dr. Mart Gron • ikpMlmCnl or ~Ih.gy.Unl,,,,,,,,) of Toronto. Toronlo

Yack.).E :tnd FullAtd.) H 1991 Prornocqltl\c ac\lVlIy orlhe .,,08·h,ogo ..-e«l'Iotln MandUC"o lUlU and
other II)'mpallllte moths a siudy of the .,,,,,urud mcIb ear B cell homologuo ) Comp Pby"ol. (In pn:s»

YackoJ.E and fullard. ) H 199' ""''''','''' Insect car' Aon Enl S.-.; Amer 86.6TI.68:!.

I.e"'.... F.P. Full""'. ) H and Mumll. S B 1993. Audllory l.n~""C\ on lhe nl&hl t...h.a.,iourof """,,­
.r • Ncan:tJc .1Ie II Algltt IInlC\. he:,.hl, " ... _"m Dn) Zool 71 IS6l·1 S6II

Cule. luhell. M 1993. The e.oIwon of "",.hl) 10 fi,he. WIthemph.a.<J.on the roIc of paIlUllh
ikranmcnl or Zoology. U",,<ruIY of 10<0010 Tornolo. OnWlO.

",....:

....=1) 1ftaI)'IC~MIle CUlllllliDP ...., ..... led "" a d)tlMDlC ~ mockl to ... 1'.... lhe dnlnbution 0(

"",LoIdcr ..... .,_, blocpll ... "" .....

A 5"",1J: Eta Bal..,. Luca Carrndh. tot.... CummIne" Hclc:a H.wo. Joe J..u.. 8J)UI 1'Odf. Lou.K Pono aad

Nom! s-ser-

Fullard. J.H and Yld. ) E 1993 The .,0IullDll.1r')'Iholo&yof In\O:l he,,"n. Trends. £COl E.oI 1I:24~
252.

Publications:

M) rnan:h In d~l~ h.a.\...,ulN • pu"""e poecun<r w:n"lIum 011 tho humoI",,,,,, ncn" Inncb I. bath
tho e.>t<daDd ark.. I..... The "'MIlium In IoalhI",,» ,~tn ... chordOlClNtI'''I.n COIIlAlnlnl!Ibm: ~1UOr)
eerve cell.. In tho earN adull the: «nual ~""" .>>tem proJOCi>m> «ms,,'_' "II"'. audllO<')DeU1'OftS. A' and A1
and '"mel"".... clootl)' ",,,,,,wed non AUdlll>ryncuma (B) AI and B l>coIh ~I II (Q" 10ptl(harxoc PDghoa
"loll. the: A2 onI~pro)CCt\ 10tho mcsotllOl1l. In Noths;peoc. of I.... alhctc .... 1"01«1...... of .. Ius! f_ ~1UOr)
cdl, of .. 11Id!one Ii confine 10 tho "",Ia and _1IarW:K: gan,l~ "'hlle tho t>IIwn rr.JcCI .1 las! as forwen..
.. the pro- 10 ....,...,tIK>rOCI.ronnc:cll\t·, Alth.oughIcannol be ,un ..h"h of the ccl" .... tho putah•'e ~.

10AI and B. Ip<oflClOC Ihat the w-al tell thai proJcct> only InlOthe mc!o(l and mctalhn<acK'"S''' IS the putalJ'c
precursor to the .0.2 eell I have II", .lIcmPled II, ahlale the """,U,,,,, 1.... 1 IoCn"lIumIn lhe 1.. 1 I",,·» InStar .0
determine tho erfccll on the d".ft"""col (I( the car The r•• ult. so far >u8ge.. th.1 ",mo'AI of the PUIIUl'·. I.,.·.J
preeursoe sc:nslilumrc,ult. In lhe I~" (l( the auditory Rn>illum .n the ear of the adult

\



p. r_ ,~ B-................ Ith.ica Coli., e, 11Nc&'NY 14lL~.Or Bn.ct ""••~. ~vv .....-

Assistants: IhYld B "",111'1'.Todd Kusler. M"", Ocsjatd,M. lim LWcIon. H.. t!>or Fer,USO<I. and an..n B.puo

The mAting JUCCCh o( >mollmoulh b:I.., Wti moniloricd In the M"'i .. l~p, RIVer berween RllSIl«l Chule.nd
Miller We. Tbese pool. ha,. hlStone.lly had h'ghConccntrullODof .mollmouth bau In the past. IJtbougb liul...
kno .. n about lhelr mo •• menl> w,th,n Ih.. 5eCbon of the stream withon • ""'>On and among year.. In June IICStln~
and non-",,",Iing fish "cro caugh •• "'.')lbod. lIICtiured. fi.. clipped and "'8~cd '0 identl() location. and released .t
the point of capture More non.n.>tlnll fish .. ere caught in OClohrr and handled ~Imlllfl)' Mo'crnenlS and
<pa.... ,ng location fieXlu), .. ,II "" a.>CSS<d tho<COInin, summer

"MOI-anm' of Smallmoulb Bus"

Experimental an.hn. " .. eanducl<!d It the SL Lawrence R,ver. Cllarlcston Lalc. and Lalc Opuricon (or
botb l"'iCIJIOUth and <mallmou.h bus Dunn,!be onglonl- tipect.\ of the handhn, and release, suoh .. ,,"'" in tbo
boaJ. dillanee fTom !be IICSI.eIC. ~.rc •."cd. DII1a tal.cn (TOlDCIpIurcd.lncJ.relca.!cd bau ~ IS malo StU. brood
ckvoJopmcntal SIa£C. "II ocon:. rtlUm lime. preciotlon ral<'$ ese, ,.,11be II'I<'d 10 ckterm,no """ CIIICn.ancJ.rdca...
an,,"'g illlpoas the rerroduct"." <tIC<'c« or both species. by _unn, rtlum.lo-nc,I',mC< and abando,,,no,,t rat.,

"Catob.and ""lease angllne 0( Larcell10Ulh Ind Smallrooulh Bast"

Dr. Da"id P. PhilIPP and Frollk Phdan • Cenler (Of Aqulllic Ecolt'Il). IIIlno.. Natural HI$I<lrySUN.Y and Queen.,Unlvcr"il),

Auk_IS: Todd Wobb and TodII KA$s~

Bluegoll and pumpl.noccd "''en: llOllcaed from Ihr lale and ,0_1<'$ (rom _h..... "'II IS from male
w~Ottth and redJ>ru.t sunfi>h from VllJ1n,a .. ere cllnC1ed and u>Cd (or In 111", f<rllhu"ons 10make FI h)'""h
Em"),,,,,, were raIsed and umplcd at ,.,_. eX, .k>pncntal ~ Ullna molecular I«hntques. "" ""' determInIng
.. bon cocnain JCOO> tum 01> dunn, eXI.JormcnL Ind of Ihr plmllal ac..... ""' c.pa.>Cd 111<qual Of unequal k,cl,
In oddtlJOD. the$t in lilru ~ "'en: ttaMponcd.o 1lliDoi. "'~ tbey....,re m'K'd In ou.door pGDds""'" the) ~
IAIi· enough '0 be roJloo.cd lloeK YOY ()OUD£o()f·)cat) bybncL. "en: Ihrn UKd 10 eX.ununo !be Inhcntaft<c (I(
RAPDS (random I) atnphJicd poI)morpIuc DSA).

"emetics 01 SIlnlWl b) brldl In Lakt Oplllkon"

Dr Do.{d PhilIpp and Dr J,,/onEpi/onlU lIhnDISNatural Hiolm)' Su"cy and VII,on,. Com""'n"'~th Un,,(,,"y

n", I'tSQrm (O<u~ on Ih<- IUtural h~bridlWlOll lIuOCC'"" 1........0 ~I...,'II aad pumrklJlSeeC! Sotonl)
do blUCJlII and )'Umpl,nt«d rq>ro.llKule oca....... olerlap. tout"""" 0( the h.aIot,.. tlw Ckh """'""" !Wfen 10budd
M<h on and ~'" n at"" 01mar> R.,..,.<h In our bh ha. r.ho", n tIw <mall 1>DeU.,.. malo blue"U cu.:loLl (.1U1
(crtlhUIJOfU) "", .. mn, ra'" or )'UlIlrJ.lnsccd. ""ultin, In b)bndlUiIOll !>r".ccn """'" .wo spcae. As l1li onpn£
traean:h pro)Cd. "C "'" "ud) In, Ihr I.,,'_ eO>b IIn,ltleocfil.> o( ~ h)tondll.atlon (lUI> u..n~ d=ro.hocl'nf
tccllnoque.. '" ""' atlO <oollnUIIlI 10 h'>CU Ihr ",laln.)lf"OIlOrUOn, or Ihr '''0 wnfis,h IIJ'C'Cleo and tbctr h)hrids onIhr porulatloo



~I .. nrL on lru«\& and on cCt1llln blllts sugge.u lhat subtl. developmental Inconmt<nc,es can ha,e
..."""'1......... (ar an Ind"ldu.oJ·s tql<Oduwvc OUIJIIIIIMer 1ft hf. Speafocall). ",'eral Slvdl"" ha'e dc!nol\SlIucd
In Imcn.e 1d&Uon.)IIp htt ..·..... bti.teraI .. ymmcll)' (I producl o( ~~lopmeaUII.lliUb<lny) and male INIWIGWIXon
1bc rna:boai, .... 1IndetI), .. !he .,...,.--1 M are unl.D<rlo>ll.In 1993. IIAl~tcd I swd) thai .. ,U elJllDlDC .. ,craI
IHp«t. or .. )DImCIIY In (...,.-h .. n, Rcd''',Opd BIadI!<nb. '"lib penICUlat empbulS on !he rcprodUC:It'"
conocq_ of ISymmwy ror ,ndlvtdual males 111c pnmAr) ltn' of !he 1993 fIeld SCtiOn "'as 10 dcu:mune the

M<iJtuol: I't:rr) Comm

Grtlt Bro...... "SnwoI StIectIoa In NortMm ".Ucr S ... k"," • PhD ",.. ..

0....., !he mauna .... \Oft. recepIi." fcm.tlc oonhc:m '''1<1 snUes are oil.. cowu:d by _"ral males
.. ",ull'N'O'lSly In _ "" ..nale. competiuon amon, maIcs (or I<Xe<S'0 (emll~ 1> .-ed ""th the .\-oIUllOft or
lie,.... w.e cfuncrrphi>m ... ben:nuIa an: ~ thon fcma)Q Ho.. t\'Cf. (emak -u.en. ..ala snal.es ~ mach
!arrer thon male •. "'CJ:CSIlDt! thII attnbutc. CKhcr than Iar!e w.c conlllbult 10 male maung w=o' In thIS iJ'C"~
p...,"CIUSwort SU"~ted tNI .nlermcdllllt,sl1ed mw may he man: compcttuv. becAUse then ener8) rcK"e.
tel""" to !he" body it'" an:area'" nils Study. '"""ted In 1993." \Wng radlo-tel"metry to In.c~IlII1C behaVIoural
.... ~ of "ole' snakes relallve to se. and bod) 511." The stud) ..,II be ... pMdtd In 199-1to "",Iude DNA·baKd
u,.l,...,. or poICnllty

I), Putrid:Wrar/rrrltmd • Departl""nl of BloIOlY. Carkton U.t'CtS1ly. Ow .... Ontano

"Mllr CboI<e ill R...... 1nI!ed Blac:kbinls"

Coliabonotor. 01' PtIer Boar lQucc:n's,
T1ICsoat or thIS lona-term project IS to t..'1 several mltco<:ho,cc hypolhc.w:s usmg ted-""nCed l>Iao:kbutl.,.

aDd b> trpe.UIlI& Ilul r:acareb over I lan, penot.l (7 years) IlSID~• m.vI.od populallC'ln. 10 detcnlll11C hfeumc 0\111.,
"'iIqICS and Itfel'_ rqrodutll>C """"'" or .... '''.n .adt,lCktaI. The ~ al tim pn>!CICI .. IbII motln,
beha,IOUf''' beiD, dc1emwIcd 'I<,n, Ol'lA fiDICt'P"DIln" WII IIW rnca>L1R: 0( ind,vithW rqrodutU,.s_ ..,II
he Dl>wnod D.... collecuon WI> completod I"" )eM .nd fiot<fl'l'lnlln, wu c<.mplcted thIS)eat !nil arW)'$lS I1Id

"Tllln, an: DOWunclerv.ay

ror betlt, recdlll, 1"""lIon~ in !he _t To .Jlpenmcowly _ thl> I.lea. I ,idCCNPed 1 sene:. or noI> .. nou be(on:
pd aIIct rc:unc:t11lC ~'1If mo't:m<~1> The.Imo proca.s or arWylllt! !bose .1deaI IS w be"" ohanl)

ill. ''''fIR iDIlueIOtt' or qo aDd pnor __ to remales __ I. C'OWbird dom ...... bkra...IUei"

CoilabonUor: 01'. Pal W~ DcpInment of B,ology. CirletDII Unl\<nlt}

I.a 1991 POIW~ I1IdI complded. rwo-year .....ml~ or captl'" I!Illk B"""n'headcd Cov.btI'ddam."""'" The·.. udy rDOliiClllOD.. hethcJ subordlnllC nuIa become damllwlllf "",,Ida! ""ib _10. fernak
before: !>cin, reunttJOd .. ,th t.be p'""ou<l) dominant male The ",,,,,II> """",led tNI damllW1CC amon. males did
, .. ueh ,n IboUI 2S~ or !he tnll~olthou,h tbere ..... no .vldence thaI ... ,tch"" .... related 10 !he presence of !he

r.nWe.

Wort carrIed oullt QUBS by McRae. W~thc:rtIead .nd Monlgomen" ""~p."ed thalne,lIlnN roblDs JOCk.y

II • "'fIR impo_. or M$1Ilnl! mo •..." .. t In food lK'qulsillort in America. RobUu"

Dr. K,,,,, rrmhu· Department af BIOlol). AUEUSlilrutCaIlClC. C4m1'O'e. Alhe"..

1 • "erowth .nd .., ...._tl') or nestlln: Common Gradd.. (QMi.rCUr.r ,uucalur)"

S~ess durin, cIe>.lopnKnt II thought 10 .. nuenee uymmttry of ten.in p;I,red chara<:tcn (og. hmb Icnath)
Asymm.tne development of ccn.t1n WUClu,es mlGh' arue If an IndlVidwtlls IUbectcd 10 .treuful condJUOIU dunn,
the eatl) pari 0( Its hr" or " the ,nd"idu.oJ. b«,use of. roar phcn<ICype. IS uMble tD cope ""ib Ibese condItt .....
1 RUdted • popu1111O<10( Common Crackles to Cuml"" if p"..th raICS (a ~ of bow .. "II a -"", ,"",'SI
are oecaliveI) CCII'reIAled"lib !he asymmclllc t1e,,,lopmc:ru or cau,n dlalxtcn 1 found thaI nc.thng$lllivln, tu,h
amwth tAlt$ (or 1ImI' and pnnwy (eatltC ... "'. lbo mon: symmetrIC '" the development of !hese Characl .... lhan
nestlings hovinillowc, ,towth "'Iell

2. ~ .pecies of mites would be ,cnctllh-u. rc:,uIArI), porasltlLln •• I>road range of dragonny .pccoes

OnIllonOies on the wing "'C'" aampled wed<ly 1\ three $I~. QUBS ""lion roed Telcpbooc Ba). LIIICbayWe RODd
A tOl4I0( 1976 dragonflies belon"n, to 36 Spc<1Q were sampial fmm mld·Ma) tD late Jul). )IClJmg 36.684 1.. 01
mites beloo, •• , to at IctiI 10 <peCIC< (JdmllrlCat.ons arc ..ndcrw1Iy. and II Ic:llc,tthtc:c <JICC.... "" .. 10 ""Knee ha'e
bc%nd.~O\<t1'<d) Spcc~ or A<>hnulx. Macromlld.'lo and (ie>mphulc.", ,et) rarely p:Ifti.tllCd. ae>d"hen ,nr.,ted.
In IndlV,dual cames only I ·5 m,te' Species of CIJrduliidac.,., ra"'ly P:mll>ltll.ot.i.but when para"IILcd. ind,vIdual,
cln carry several hundrod mues The _t maJorlly or ~II mites Infest ''''''''''" of Ubelluhdae. with lbundall<~
(• ."lhmetJC mun) hci.,lIbout 6().(oId 8JUltT thin MY CKhcr I""'P or dra,onny. £1)111,,,,... m"pilccctll/u "..,
!he _-heaylly Inf~ specIes. ""th onlbund.lna: o( OYer240 miles pet hot.! and lftCIjYidual< ""ib up to 850 mil""
s.,'Cr&I specIes of dragonn~ hi." IUd! Inlen.<e 1e,,,I, o( Inf..... ttDn ae>d ,nd",duals of tbe>c <jICClesregulArI) cart)
fou, or mon: 'pc<Ie< of mIl .. (In'CBpCClfic multIple p.\I1UllIvnJ The Specl.' of mile. Involved lIIe not 'peel ....
$peclli •• but typically In(.~1 a bnootJ div"nlly of hbcJluhd Specl" One ,n",",",nB telllljoosblp lIulI was dt\COy"red
II that Sympd"'''' iM","U" and S)~I"'m oblruswn art he... I)' ,.(e<tcd b) !he..,.., 'f'OCJC> or ml~ )ct !he mlin
are 11,,1), dead and unenBarlled 0<1 the fanner ho$t yet very rarely fad 10 cnl~. on !he Lotter

Publications:

J_k. Morrow· "GuUdotnldurt or dra~onnit$ and th~lr parasitk mltes" • BS" 111c, ..

The purpote o( II". ,tudy Wlb to '"""C) dra~onn) populatlo", ...., !he mIl<> .n(", ..n,!hem CompchlJOn
thcor) v.'OUId ,uUC>I I}g( .. hen ~ ..., hmmng. Iherc .. ould be reoouttt partttlClftln, amonl rotCnll.lIl
romp""", .pc<le. of mues The hypothc .. , In thl> I'">JtCl "' that l'uild ''''''ture or pmI"'K mite, on d~onnlC'1.1"". not rc:noct wong compcuII(ln omong nlltC '('<:CI... ·

Proctor. H C .. and B P Smith. 199.1 Mating beha .. "", o(!he w~ter trutc "''' ... MniJ _1tJAbri4t,,, Marshall
(Acan: AnrnWldac). Joum.11 o( Zoology. IN PRESS

I



\tw.,IU -.IPJ W~ 1993 ..... r<ptTWDalIlII ce.t of the _,-<nIor byp..cbc>1l0( rCIIJ-t.Ioi
cffccu .,; rCIIJ-"'lIIfedbI:IcJi;:buds. Coodtw 9'i J95~

lC.1IId PJ Wealbctbead 1992 Tbe rok ol ~ .. micrubabitll $C1raim by 'ndlan
.. .11&:1~tOdJiJ Slptct-n) Can J lro! 7H 0117-122.

~ D.M. PJ W~ and cn Ankney 1992. F-U~IIn, by female l>ro"lI'bcad0:4 C\".bIr"ols.
C,lII<Iar9-1 ~79-S84

PJ W ••-tbt3d 1992 S" ....I"" ttmlOl')' rontrllllcn In red- ..,n,C<l bLM:kl>,nl, .. ben: oreSbUllh-. D and . ell"", . _p

doc de~1 8c:b:Iv EcoI. Sodol)lol 31 97·1(16

Sit ,tier. 0 lind PJ WClidIcrbead 19\1.1Mo,-.mcnl j!IlIen1S and u:mJOr) *IU'"t''''' hy floelCt "", ... ""ed
blkkhulh c.n. J Zoo!. In press.

_A PJ W'eaIberbcad 199-1 .. ,'-- .......... ad !be ,",,111 ond de\~1opDcDt of'fealbtt. K.L ...... . '-1'
,",,11:111~d&mcrpIIIr botd5.. OWlS. m rm-'

W~ PJ. 199;1.Maed rqoroductIve~leS by Iamlesm~WCIl,thcn!be se..y son Il~ll"'btsl<
AnIDl Bdlav. ID rress.

Wea~ PJ. 199-1ElI«b ol fllllllwuy mel arencnce &IIlOII, mak ""'·,.mred bIac~t>itdo00 [<male
rqwu.!uruvc IWCXCSS Amm. 8eJJav ... pre<.~

Wealbcrbead. PJ. and GI'. Dennen 1992 t:.roIo,y of b3cmatazoa p:uasiU5lllID tJro,.,,·beaded cowbinh
Con J. l.ool 70; 1·1.

WeathertIcad. PJ and R.G Clarlt 1994 NruuraJ IiC.Iecuoo IIDdscXU31sue chfnorrIu.sm III red- w'IIIed
bLlI:k.bitIItL [.\'OIulIOIl. on press.

WeaIbedICad. PJ and M U. RIrt>es 199-1 N.wI pIuIopIu)' m buds: ZCftCIIC or ccolo,lCaJ inth>eoces?
1IdIa. 1-..wI ID pn:lS.

WeaIbetbcad. PJ~IU. Mea. GF Dcnnetlilld Il.E m.'U) 1993 ~Ie r-..~_Ind MICC)!!Cbry
~\uaJ nu. LD mak rCIIJ-'IO'JIItedbbr:I<bird> Beluv Ecot SooobtoL 33: 13-23

Wcalbetbead. PJ.1IId lC Robertson 1992 ThenrW COIISIDOUS OIl1""""""111 <reed IIDdt5aII'< reoponse
or IIMbcm "aiCT ~ Can J. Zoo! 70 9+9

weaJbedxad. PJ and K.L Tealbet 199.1 SC1uai me dlDlOlplDsmand ell ..u allOOlCtryen bords.
hululI(III. In pre>..<

Ytttnnac.S Y 1993 Amcnam redsIam IISlO, yellow ,.ou1>Im' nesI5. Wilson Ilull lOS S29.S31

Mea.IU. and PJ We.1Ibetbeiid 1992 See,ng ltd. 1ItKlO\'CtlJIgco\emllle bad&c:> In """""1O,ed bIadbinl,Anim. 8eluv. 43. 223-229

McRae.S.O•PJ Weatha1lead and R MOIlI,~. 1993. Amcllcall robin -~rn:'COIDpeIe b) JO(i:e)onlCor position Beha\ EroI SocIobt<>l H 102.106

Gibbs. lB •• K.A Prior IIJId I'J Wc:alberbead. 1994. GeOCIlt"AruIIyses of pupuIauon.s of IhreaJcned iIIIII:<:
~ uslllg RAPO II\IIl'Itm MI" r:a:>l, III rrcss.

~. M.R L.• PJ WClltherhead lind G.F. Benneu. 199-1 Blood pllI1I5l1es of blue grouse. imerspceifi(
45$0CilItioos. OecoJOllUI (Berlin). In prc'-'

Forbc$. M R L and K I Tctlther 199-1 VanallOll1n ln3le ~ron~10 t"'o fcmale morpbs m ~ damseJfl)
£11011011_ tbrlUnI (Imgco). Odo'IUIUIo&Il.-" In press.

8any. F.E..PJ w~ wid l) P. 1'IlWjlp. 1992 Mu10ple palenulY Ina ....Id JlOIlU)atioo of nonbent
"'lIJ.er ~ (NtrodiiJ sll'tdo~) 1Jeh.a\ 1""" SoaoI>tol30. 193-199

Male yellow warltlell e.hlbn ~ubWlllulll VWllIUon1ft pllDllagebnghUleloS wbld,. In previ(IUS $IL1dies.has been
shown to be alf'I'clated with IMIe fl.1tcnUllbelia",our and tenilOc'y qu;lIIly 'Ole h)'llOlhesl. bem, lested ID Ibis study
ill lIll\l bri&lu male~ ate bl,IItr qWlJuy lind reduce their ~UlI care 10 llle}, can punue Cltln>-Jllllr maUn~
Opportuoillcs. Pn;limllw)' DNA I1n~elf'lllltjng analysIS (rom 1992 indlated tlull ClIJ1l.J'Illrfenifiuu(lIIs"~ qUill'
common. Furtbcr MlIIY''' of ~IOSC: sample, rlus auaI)'SlS of sarupl~ c:oUeclCd.n 1993 ~ bC.1nIlllCOOljlIeuuon Full
dala MlIIyses wlU follow NOI)e.v ~ $Iud) WIll be repea~d on a very blgh douily popuL1Iion 10 assess bow
breeding density affccu Overall !e\'el, (of aua·p:ur Ill.1bn, and the <pocUoc IIUIIc sttllle,1I:$ underIylO, Ib3tpbcoomanon

SI~ph~n Ycurlnac • "l'1uma):. '.rl.llon .nd mok ro:prodUdh. Slral"1!k. In ).110 .. _rbkn" • PhD TIle",

The blook rut 'illltkc b ft rare &reoe3 UIOoW'lO 11Jcy rer<i>1 in three ,,, four ,rogl'1lJlb,calJy lSOi:ued, ....Jk t
populll1iQns, the lariCSl of whICh OCCU.... 10 the Rlde4u LUes Rrgl(lll l'h~ n:5<'.ltl!h .. aimed AI rrovidJII, a \IlI11e1\
of erok>glcaJ and &encllc duta C1111caJ10 their COf\Ser\'a!lOtl CondnlK'd 10001l0nll8 of <,evenhlbemacuJa across III<
RIdeau l.aIces R.cAJOll dunn. ~le ~n, of 19')3 allowed further dallt rolleCllon on C01<:r&ence p:IlICtnS. b.bcmacult
cIemograpbic$ and halltw use and the llf'pwtunu)' 10 CXlInplcte blnoa samphna for &cneUcanalyses. Prelinunat}
MlIIyses of the fC1letic ~ure and dlv<:Nly fOWldWIth," the Rideau l.aIces fIOI'IIllIIioo(.) have been made usm,
l3ndooIJy ampW"lCd poI)'UlOrJIhlc l>NA (RAPO) ~ will be made bet"'Un Ibn 1'... ,..1_.", mel Ihow:
sampled £mm IOUthem 00","0. ObI<\, and Maryland m onItt 10 IISSCS.' ~le role dI.1l fIOI'IIJ;w"" me -.I boIIlmo.:~
~venty ma} play In detc:mtmm, ""lei>.: vanauon Gentile:' anaI)~ Ut betna done on coIIabonboo 1\'Ub Dr IlLIsle Gibbs(McM_)

Kml Prior. "Co .......... 11on bh>I"K) or bl.ck MIl mabs" • I'll f) Tbe.,.

"-<1<lanr, Kn MWI'I.1

re I;womllll' ~"«n lI.<)mOlCUYIII(J annu;aj rq>roduc:tlVe~ l1li...., IemI(WW IIUIIa ~ .$C\<raJ mar.ba
In and_'IIIIdQUBS TIll, m\"OI\-ed .... 'rllllJ blood frtllJl all lkIulI,s and~ DC>~UIP100that true: f'<J'I'Odut"U\t
SOC«~< could be oo.,nnll>C~ thtuuJ;b 0"" IinraPnnLalj; Won. 011 thi< rr"JC" .. ,ll cunuruoc m 1994
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User ...... .... -000
00 __ .- TOT......-

INTERNAL (QUEEN'S)
....ruen 10 0 30 30 70
8risIoe 11 0 0 22 33
Ctowder 0 0 0 6 6
Eckert 26 0 0 6 32
twmsen 0 0 0 6 6
Kust 25 0 0 0 25
Mont,gOmene 12 0 0 10 22
PN1an N/A 0 0 172 172
RatcliH. 6 0 59 107 172
Robertson 120 72 179 372 743
$mol 0 0 6 6 12
Tufts 6 0 6 44 56
Wynne-EdwlITds 0 0 0 29 29

Toto! Inllmel 216 72 280 810 1378

EXTERNAL
Unlvl .. lty of Toronto
BlIl<.erIR.O.M.I 0 0 3 3 6
Bal<.er'Efindalel 2 0 6 6 14
Bat,en 3 0 0 3 6
Deuer 0 0 0 6 6
Eadte 4 0 12 0 16
",Ilard 100 0 204 94 398
Gross 8 0 154 290 452
Gwynne 1 0 0 1 2

CaIIltOll
Weatherhud 77 0 348 369 794

lUinois NlIwral History Survey
PhIl.pp 48 19 5 117 189
Univ of ReQina
Forbes 8 0 0 0 8
Ithaa CoIIegl
SmIth 115 0 0 81 196
M...... University
Bjornarud 5 0 41 41 87
Trent University
Bern" 3 0 0 3 6Fox 0 0 4 4 8
Augustlna CoUage
TUllier 73 0 0 0 73

Documentation of Research Use of QUBS In 1993 - User-Days



16 Aug 21f,,,ld Bet... ,u of OnUlno
FieldT"p

12 Aug 13BrockvoPe OIJtrOClof Ontano
M "'"ry ot Natural~ourcu
Metioog and WorI<ahej)

JrAy 2217Eastern OntarIO Model Forest
M... trno and WO<ksI!op

J1J.y 2128

J1J.'1 20
22

5

June 2912Uonulter SchoOl Teachrng Staff
Tour of SUlt_

6 June 10Rtd •• u Waterw.v landCI)f'I$etVanc:v
Meellng

25 June 7Canoe Tr.p and $ta\lO'1Tour

25 June 8RVfN Meet;ng and SUt_ Tour

.Jw>e 125c- Tnp and Sation Tour

37 Apr, 21-
23

Natural Reso\o'c:.e. Field Course
Group 2

AgK.19
21

35N.n ...., ~sourc:." Field Course
G'OUCI 1

Mat.20-
21

13Boo 533 I"",""'>lat",,, BicIoOYl
Wet~

MlIr. 12·
13

6

Feb, 5·715Boo 428 IPcPlJlal''''' EcoIcovl
W",kencl

Jan. 29,
3t

33Reu"'on Weekend

12 Ja ... 22
24

0<. Ad Cre",'" r
IO!Jffil', B.oIoovl

Oav.~
IOMNR ' Bloclcvllle)

B,_ Barklev
I£eMf ' B,odcv.n.,

0<. R.J IIoberuon
10ue",,.. - Bdogvl

Jack Gloy
10...."·. ' 8.oIogyl

IIA.Yk '" •
Ilanulte< PublocSchool I

Doug K"~lancl
IRVILC • Ponlancll

J.m Atae\
IRodea.rVa•.., FtCIcIN_1II1

0<, S Tt1Ompson
I$.( SandfOfd FIerninv)

0< IU. R>betuon10_,'BooIoOYl

,.tI<k~
Ia-'.-lawl

0< R. H.r",...,
'Oueen'. ' BroIotJrI

Con•• n 8.tlbe<
10ueen', - 8.oIo9YI

Funtt_

Summery of Conference, Meeting and Field Trip Use of QUBS in 1993

(' OUBS stllff, familv and their viSitor. are not included)

(" up 4% from 1992)

7519"Grand Total User,Devs In 1993

1076

488

2316USER,DAYS IN TEACHING ACTIVITIES

CONFERENCEAND AElO TRIP USE

OTHER'

User -- ....- .......... .....,....,.. lOlA'
11-""'.1'1

Totol E~ternlll 447 19 7n 1018 2261

TOTAL RESEARCHUSER,DAYS 663 91 1057 1828 3639
% Oueen's 33 79 27 44 38
% Non, Queen's 67 21 73 56 62



FUllARO J H. 1979 Audilory COIIiPOUtlntS 10 lhe defensivv behaviour CIt cena.n 'YJ'I'4I81lIIle moths
Ph D "-is. DepaI1men1 CIt BooIogy. CarIeIon University. OUawa. Ontario

FUlTHORPE R R 1990 Survrval IIdIY.Y and lransfef 01 a baclerial calabofic: ItanIpOIOn 11\ an equate
ayIIem Ph 0 thesIS, Department CIt BIOlogy Callelon Urwt!fSlly. 0IIa ......0nIari0

GOlCEllAS, V 1981 Mlctohabila\ Mlecloon by bluegilla ILepolJllS~) lIVOicfong predabOo
Ph 0 thesis. Depanmenl 01 Biology, o..-n'$ Unrvel5l1y Kmgslon Onlano.

GROSS, M R 1980 Sexual selecloon and Ihe evolutIOn 01 reproductrve slralegoes In sunfIShes (Lepomzs:
Cenlranmidee) Ph 0 theSIS. Department 01Biology. Unrv of Utah

KINDLER P.M 1990 Role 01 11-l<etol8llosterone, leslosterooe and proIactlO In lhe expression of
qproducIM! behaviors by male bluegill Ph 0 thea&s Deparunent 01A.rwnaI Sciences, Urw_y
011... ~. Ilhnob

KRAMER, H G 1982. The song pellemong 01 .ong spwtOWS AAeIo$piza meW. In reIahon 10 l@fftIoriBl
...,_ Ph 0 lhesis. Department of &oIogy. McGill UrwetSity. Montreal. Quebec

LOHKER, S 1979 Condctions 01metamorphism In Ivgh grade peites from the Fronl_ Alus Ontano,

EPP GA 1989 Field expenmems on Interspec:docplan! "_ionsduring ... :( 111I0Il 101....0ebendoued
hayfield plots Ph 0 !hem Department 01&oIogy, Queen's UnIv&f'6lly.I<II\gslon. Ont.iono

ELRIR. I R lV86 Processes dunng n~rog ..n-Itlduced phoIosynthetic suppres$IO!IlII N-llmiled mocroelgae
Ph D. lhesis Depanmenl 01 BIOlogy, Queen's Urw~SlIy King~on, Onlano

AGSEn MD 1993 ~oI~IIIU«IIIIO ..oI~lfltwo kaawtlhddlMen!1TID<ln9
regunes. Ph 0 IhOSia OtIpartmoni 01&oIogy Queen's Univ&l$«y KIngsIon Oruno

BARCLAY. R M R 1981 lnterindl>'iduaJ use 01ectlolocahon cal. Eaveadfoppong by lhe Utle Blown
Bal. ~IS lucilugtJ$ Ph D. Ih_ Oepertmenl of Biology CaJlelon UnlYersl!y. Onawtl Omano

BROWN J A 1983 A.oomparalrve study 01 behavicKlral onIogeny In lour spec ... 01 oenlrllrchd IISh
Ph D IMsis Oepattmenl 01 8tology Queen's UnrvelSlly, Kingslon. Ontano

CAVAlCANTI, R B 1981 N... desertion Theocy end I8SI5 oIu 8dapWe sognolocance Inbirds. Ph.D
thMiI Department 01BIOlogy, M.."(liD Unver$llY, NooIreal. P a.

CONRAD KF 1991 A."oc*'O'I 01 teproductlVll et!orlln Eastern Phoebes (SayotnlSphoetM) Ph 0 Thesis
DepartmeoI 01Biology Queen's UrivelSl:y, Klng$Ion OnI.ano

COTE. h& ... M 1993 The eIIOIuIoonoI_rty 11\ fillies WOlheqohasis on lhe role 01 perasd_ PhD
ThesIs Oepanment 01 Zoology, Univ_y 01 TotonCo. TOfonIo. Ontario

ECKERT C G 1993 The evolUhonDIY rnIIlI1(onance 01 a sexual polylnOiplJlalTl In clonal Decodot1
_,icllllttus IL l EI (lylh!808ae) Ph D. Ihesis 0f!pmtmenI 01 Bocany, Unrversrty 01 loronlo.
ToronIO. Ontano

Updated M.lrdl 11 I~Ph.D THESES-

QIINn'. Unlverally Biological SIlIOon
LlatofThe$u

1'Jr.JC:p.\flll

0, Ed ICon
WI"", Yur, .. Senoor Unclerg,.dwte

lWoIfr'" Lau".r - BiOlogy) F...1eI Course 22 "'UQ 29
Sept 11

Ken One< B,o 302 IGeneral Ecology)(Queen', ' BlologVI W. "end Group 1
61 ~t.17

19
B,g 302 (General Ecology) 67 Sept 24Weekend Group 2

26
Blo 302 (General Ecology) 69 Oct. 1-3Weekend - Group 3

Dr Roland H." B,o 335 (LomnoIOVV)IQueero's - B.OIogyl F,eld Tnp Group I 35 Oct 2

Boo 335 llnnnoIogyJ 38 Oct 3FJeld Tr.p Group 2

Dr. V. Remend. Hydrogeology FteId Tnp
(Queen's - Geolog'~1 se •• ncesl GrO\:l) I

67 Oct 16

HVdrogel1logy Field Tnp 52 OcL 17Group 2



COlEM.'.N. R 1986
ClII1Irarchldae)
CoIurJDa

and lhe pertormance (growth, body c:>oncilIon,COMPl.AK. J A. 1982 ReIabonshtp berwaen Ia}c8 type . [)epattmenI of Bdogy, Queen's
INCing patterns) of lour kloral zone '*'speaes M Sc. thesis
UnIv_ty Kingston. Ontario.

detennIne InSed specte. from SIomaChcouns, R. A Ig72, The development of a ItlChnK!Ue10 01 BIology Cat1eton Unillersay,
contents and feces 01 some balS M Sc theSIS. Department ,
Onawa, Ontario.

_ commUNI I.. to lAke ClpInICon,CRAIG, S R. 1976. Seasonal development 01SllUctureIn IWO,mac "_ on Ontano
Ontano. M Sc. thesis, Departmenl 01BIOlogy, Queen s UnrvetSl1y, Kingsl .

, B.......... SlatJon M Sc IheslS. Department 01CURTIS, C 1946. The solis 01 lhe Queen, UIW8(SIIy ->I, .
Bdogy, Queen's UlVveBlly lCongston Ontano

and habitat UIllizaIIOO In two popuiatoons ofDEACON L I 1984 A CClfI1I8nson 01 growth. ~ n...... of BIology 0..-,', Universay,~1'ISeeds. Lepoms {}Jbbosu$, USc u-. ~_y.~.
KtngSlOn, Ontano.

emeIe I-bodied flltt lrom Jones CreekDUCKWORTH, G .... 1978 Adapcllle aspecIS of spewnong In f u.:DepaI1menI of BooIogy. Queen's
and ~ 0pu1iOOl1, nearKongslon.Ontano, Canada M.Sc •
UnIIietSlly, Ki-lgston Ontano

1 and growth In year U bIuegiIIs (lepoms mactoc:huus) relalNe 10
BOOTH~9S4M ~~ 01 BloIogy, a-. lJnM>rsay. Kingslon, OnIano

e by MynophytIum ~1In L on teilipo .... and spaIJaleonoMLEY. E.Z 1983 ~~~::"1lIora1 sacim«tI. M.Sc thesis Department 01Biology.dislrt>utlOOS 01boosY_
Carteton UniIIe<SiIy, Ottawa Onwio

01Yellow PeJCtt (Perea fi'W8SCetlS)onrelalJOn 10
BROWN K E 19n. Fe~,:~t::!!:~==~tor 8p8CI8S M Sc lheals Departmenl 01cItfIemg beokgtOO

BiolOgy, Queen's Unlvers.y, KlngSlon, Ontano

s of lake _oda ", relallon 10 the produdlvrty 01 _ Iel<e, M A I..... ,
BROWN~;~ =~.,UrwetSlty. KlngsIon. Ontario

M Sc Thesis Depa!1men1 of Biology, 0.-',OHEJ<. A A 1!I91 ......ale guardong ", Tree Swalowl .
UnivIlf'5l1y KiolgSlon. 0nIan0

of Yellow Warblers (~natIlOI3 P««tUa1 MStong onClARK. K L 1978 The seIectiv~ :V~?i"[)apartment 01 BioIogy,~. Univemy, l<Ing&Ion.treer.pecific aggregalJOOS .
OnIario

III tenlal and hybrid sunfish (lepom$ spp ):Q.AfIJ(E. S E 1979 CorrfP$idOil of oou~ M:: 1hNas. 0epeI1meI\I 01 BIology, Queen'sEvidltnee !of a behaYroural"'hng
UnIVerSIty,Kingslon, Ontaroo,

. od ad.lVtIy 01 a bluegl~populatton effect of dutchCLAUSSEN, J E. 1991. Annual Y81IallonIn Ihe r:;s:_:. of Zoology, UnivetSlty 01 Toronto, Toronto.aue and l~rature. M.Sc. IheslS ...._
Ontano.

BARRY, F.E. 1991, Sexual ail_ ~ oIllOf1hem water s.naJces NfNOd. ~ MSc n-is
Department d Biology, Carleton Umverscy, Ottawa Ornrio.

BLANCHER, P J. 1978 IiabiCal_rb.c;on oIlhe Eastem Imgblrd (Tyrannus /yrannus): The lI1I1uenee
of inhaspeclic COtr4>flI.1ion M Sc. I~. [)epartmenJ 01Biology, Queen'. UtWe1SIty.Kingston,Ontano

M,Sc, THESES:

AMUNORUO, J R 1970. EOOIogocalinterrelatlonshtps oIlhe laNa. 01 Pen:lonn fish in lake Opncon,
Omario M Sc. 1hMis, Oepenmeol 01 Biology, Queen's UntverMy. Kll'lgSlon,Onlalio.

ARNOLD. S 1986 ReprodUCIIV.panama 01 daners (PereidaeEI"-Iome~ Female mate choiQo
and pallems 01 -1Ioc:a1JOn of reproductive effOft. M Sc. theSIS. Oepanmenl of Biology Queen'sUnlveraty, Klngslon, Onta'IO

BALLANTYNE. P K 1976. Sound pl'odudion dunng ~Ic and repl'oduo;tIV8 behaviour In the
P~ (Lepom;s (Jibbosus), Ihe BluegRJ(L. macrochirus) and lhelr hybnd sunrlS/l_ M Sc.
thesis, Department 01Biology, Queen's University, Kingston, Ontario.

BAReLA Y. R. M, A. 1978, Vocal oommunicalJOn and social behaviour 01 the Llt~8Brown Bat, Myo~s
lucifugus (Chltoplera' V"PSrttiionldae) M.Sc.IhesIs, Oepertmenl 01BIOlogy Carteton UMIe1$lty.Onawa, Ontano

WHITTINGHAM, L..... 199~ Mate parenlaJ care and ~ing success in red,wlnged blacl<bitds Ph.D thesis,
Departmenl 01Biology Oueen's University. Ktngston, Ontario.

WIEDENFELD. 0 ..0., 1988, EOOtTlOfphoIogyand foraging behaviol 01 Ihe yellow watbCel-. Oendroiclt
pelecma. Ph D. Ihesls. Department 01BIOlogicalScrence, Florida Stale UnIVersity

Canada calculated from tIlIp4IOmenIal and lheoretical equiJOia PttD, lhes.$ Oepa!1menl d
Geological Sci8l1CeI, Ha/va,d Univ.

MEEK. S B 1991. Pillenlal onves1mentand IIw! man_nee d monogemy onEaslem Bluebirds s.u.
siaJ;s. Ph o !heN ~ of 8Ioiogy, Owen's Urvve<slly KIIlgSIOo,Ontario

MENARD, G 1986 A genotlCapplOaCh 1o IIw! stUdy oIl1lOfphomelnc variation in mam, and upland red.
WInged bladcbrds Ph 0 IhllSlS.Department 01BooIogy, O-n'_ UnlVersr1y, KlngSlon, Ontario

MURPHY, S.o 1993. Tho oeculTel'1Ceand consequences 01hettll'08peCdlCpollen lransfer. AffelopatNa
polleo In Phlttllm pfB/(mN l (Poaceae) and lhe Hteraclum L, aggregate (Astoraceae), Ph,D
Thesl!t, Oepartnwnt 01 Biology. Queen:' Unlverslly, KIngston, Onlano

SHlJTLEA, D. 199 I Oynamics oItemtOty acquisition by red·winged blect.bink. Ph 0 n-is OeparttnOnl
of BIOlogy, Catleton UniYet.~y, Onawa Ontario.

STUDD, M V, 1987, A"mallve S1ralegoesof alIocalion 01 reproductIVeellOft onYelow Watblers Ph 0
Ihesis Oepanmtnc of BIOlogy, ~'. Ul1fIIersiy. KtngSlon, Oruno

VANDER KlOET, SP. Ig71, TheNorthAmencan~mestllY-.tod A taxOflOmlCSWdy 01V_um
sectJon Cya/lOClOCc:us Gray Ph.D. thesis, Iloepertmen( 01BooIogy, aw.n's UtwelS>1y, KinosIonOnIano.

1



LOTHIAN. T M 1849 The biology 01 the Basswood 1eaI-1T1IIlIIl9beetJQ M Sc thellS Department 01
Biology. Queen's Urw~y. KingsIon. 0nWi0

MACAE. SM 1986 Wetland Influence on feme hydroxide p1aque tormetcn. M.Sc tlleSIS. Department
01BIology, Queen's UnIVersity, K.on. Ontano

MATHER MH 1989 .b_ advl!I1ise..-t on the flight dilplay and tong 0I11le bobcIIn< (DokhonyJr
ooymorus) MSc lhelia Department 01 BIOlogy. ~. $ UnovetSlly Kll'lg$lon, Ontano

McBRIEN. H L 1983 Insect-plant tnteredove dynarnlc:s In an old-held community Tnrllabdtt and
Solidago M Sc thesis. Department 01 Biology. OuMn's Univ8l$lly King$ton, OnWlO

McKAY. I 1988 ~ estimatIOn 01 the specie$ abundance dittriluuon I«MVefal ~ 01
Lepidoptera M.Sc thesis, Depanmant 01Biology. Queen's Unovemy, KJng8lon. Ontario.

McNICOl, D K 1979 Seasonal, habitat and selt·spec;d1C panems 01 food utWzabOn by Red-...onged
Blaclcbirds (AgelaJus phoetIiceU$) IIIEastem 0nIati0 end their eoonornc mponance M Sc t'-il.
Departmenl 01Biology. Queen's UnMlrsny. KingIlon 0nIari0

METZ,K J 1991 Coloured bands. COYerabiebedges and sexual selectIOn In red-winged blackbirds. M Sc.
n-iI. Department of BIOlogy. Carleton UnivanUly onawa. Onlaoo

MIlLER, S 111'16 PoIIInabOn 01 selected antomophiIous aquatIC pIIIIU In Scdham Ontario M Sc.
thesis. Oepanmenl 01Enlomology UIWI!I$ly 01G~ Guelph. 0nIan0.

MILLS AM 1985. The influence 01moonlight on the behavIOUr of goetsuckers (Caprimulgidae), M Sc.
thasia, Department of BIDIogy Catlelon Urwer5lty onawa Onlano

Mow, K 1888 Sexual seledlOn and pUnage vanahon In f8miJle re<Ho>ongedblackbirds M Sc. theIis
OepanlTlenl of Biology. Cerlaton UnIY8f'SIly OHawa, Ontaoo.

NORMAN. R F 1980. BehavioYral ecology of the Brown-headed Cov.brd (MoIoIhtus _I) end lIS hota·

KIEFFER. J D 199t.leaming and indlllidual venation in Ille foragIng behaVlDUrol aunllsh M Sc the3iil
[)epartmanl01 BooIogy, Queen', Urwersrty.1CJngsIon Ontaoo

KONKlE.B 1887 An<licial SLUtrales as IndicaIors 01food IaIftWIon 11'1 --' __ (CenUaldodl!le) MSo.
thellS. Depertmer4 01Zoology. EI1IldaIeCol. 01Urw~ 01 Toronto, M .. _lJga. Ontario

LEFFElAAA. D 1983 RaptOductov. strategiM in the Tree Swallow, T~ygnera bit:okx. M.Sc !"-is.
I)epet1menI 01 BooIogy. Queen's Urwersily. KingIlon. Ortario

lEMPRJERE C S 1990.Plutdy on the chicQdee cal 01Wlntenng floci<s 01 BIack-capped Chickadees
(PIIIIIS alricllpilJus) MSc Thesia o.p.rtrnent 01 BooIogy. ~'$ Urw~Y. Kngston, OntanD

lEWIS. C 1965 The LargemouIh Bass fIShery 01Lake Opinocon, OnIaoo MSc. thesis. Department 01
BdDgy. a.-t'$ UniII-v. ~on 0nWi0

LONGAIR. R. W 1978. Aspec:ll 01 resource pertCionlng III_ charemcwphilous Hymenoptera M Sc
thesis. [)apanment of BIOlogy. Unoversny01Abert., Edmonton, Abena

rnaaochJtuSx jICltlOSOd (hybrid pop.daIlOn),lontJlopEtcs ~ PomoKIS~ Poerr:m
caprodn. p~ 1JiI-. and E.ax l.cUs. M. Sc Ihais Department 01 BiDIovf, Oueon,
Unlversl!y. Kingston. OnIano

HEND~SON J B 1986 The European skllPer (ThymeliclA IineoJs •
In an ofd·field oommun,ly M So thesis "-.~ of ) populatlDn ecology and herbwory
Ontario ". -.._,rnent BIOlogy. Queen's Univerelty, Kingston.

HILDER B E. tll83 The len'1Ional $YSIern01Hannam«)'" bdt' _
Oepanmenl 01 BooIogy. Queen'$ Urwersity. KiRgSlon.~v._ lbGluhdee) M Sc.l'-'s
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