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l. Dt'J.'RODUCTION 

bbd.a has no, been reaorded, but it ie Yelf"Y' probal>le that ln America, 

this started in the earl7 4aya ot the whiM man. !arrow• (1012) 

Matione4 -that in Miahtgan., the t1ah.,.. and '11• In4iana uaed the 

egga <>f thaee bird• tor too4 sin.oe t1• u11111aioor1a1. 11\ Saginaw Bay, 

Miehigan, 'this aatagon:1sa baa beea Nnewe4. The tiahermen then 

hafl 1'el1""84 that tne Cmmaon, .BlaOk: SDd O&Qta:a TtlJ"lla and Bonaparte's 

d&Juge w '\he 'tiuh ev.pply ot the bay, partio,ilarly to the supply 

or Lake Kemna (L!B•1.!A-tll.D. ar'\e4i). The1:r 1asiaten't llldipe.'Uon 

oulm.rui.ted in 1928, whau u a body' they dew:mdm4 to aeeure legia-

The problem 1• one of gN&.t looal 1n._enat, beoause Sagi.Daw 

lJl order io ea'tn.bliah e. aouad. baaia o'X taot, to nplaoe the 

4eatruot1011 of the bird.a an.4 ot 'the biJlll lover• mo a4vooa'9 their 

oonaenatlon at az,,y ooai, thia atuq •• Wld.enaken. Jointly by the 

bt Iaetltute tor J'1aaenea 1\eaearch and. fit '\he Mueeum ot Zoology, both 

of the llnivo:raitJ or 111&1.~a. Coopera'1on was alao obta1:o.e4 



It is the purpose ot ihia paper to present und d.1acuss the data wh1oh 

were gathered in the effort to estimate to what degree, if any, each 

or all of the specie• ot birds a11u41ed are de,rimental to the fishing 

ia•ereate of Saginaw Bay. 

Saginaw Bay (Pl. l) ~ is an indentaUon ]Jring behind the "Thumb" 

at tba lower peniuula of M10higan end. opens d1reotl7 into Lake 

Hu:ro:a.. Ite ab.allow shorea W1 th different typea ot bottom are TerT 

faTorable to the production ot toraga n ahas. Its deeper waiers 

p:roduoe a tremendous orop ot Ma:yfliea O!!eeN:a and g1tqera and 

poaa1bl1 othera}, whioh ia perbe.pa one important baeis tor the abun4ance 

ot c0Dlln8roial flab.es in the bay. ·'l'he marshes furnish ideal home, for 

the Black Tern, C.llij,ld9B1ae niqa sur1!!!:eu1a (Omeliu), and the 

isolated 1ala.Jtds have 'ffry ea.Ua:taotory surround1Jlp 'tor the to:rmation 

of Common Tern oolonlee. 

The bird.a were obae'f'\1'84 and colleoted tl"'Om the toll·owing plaoeu 

Big Ohar1 ty- Ialend I Little Ob.ar1 °'7 Island I Gull Isl and, »aiaou Ia land, 

Defoe Island including Pt,oher'a Reat, Lone Tree Ielmul, and along 

the shores about Po1n'la aux Barques, Pon Austin., Oak Beaoh, Oak 

Point near Oaae'Ville, OaaeT1lle, Sand Point, Mud Creek, Bay Port, 014 

Pigeon Club and Wu.le (bo"h near Bay Port), Roae lalGd, Sebewaing, 

J'ish Point, Bay Park, c~oaasee, Bay 01 ty, Linwood, Pinoonning, near 

the mouth ot lUfie RiTer, Point au Orea, Point Lookoiit, Ala'baater, 

Tawas Ci tr and Kast Tana. The moat detailed and prolonged studies 

ware carried out at Sand Poi.at and at Lone Tree Island in 1929, and 

'\3/Reprodu.eed :trom Lake SUrve7 Chart No. 5 ot Lake Huron, issued 1930. 
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at Lone Tree Island in 1930 and 1931, because these plaees had the 

largest eolo.uiea of Common Tern in the years mentioned. 

The n8.lll8a of the plaoes reoorded do not indioate the exact spot 

or oollecti:ng. They indice:te, aowever, the names of the ci t;y, village 

or island as oommonly known. Oftentimes, an island is known under 

two or three names, but the om adapted here is the :name known to the 

peopl~ ot the :nearest Village, or of which the bird literature has 

~ready made mention. The name ot the nearest town or point is 

used tor the place of shore obaene:tioa. Thus, East 'fa•a• refers to 

a pla.oe along the shore about three kilometers east of East Tawas, 

'tawas City reefers to a place in the shore about 1.e kilometers south 

of Tawas City, eto. Birds an.d t'ish oolleote.d on the north side ot 

Rifle .River ware referred to as the Au Gras oollection. The materials 

obtained from the shore about three kilometers east ot the village ot 

Au Gres were also inoluded under the same heading. Pinoonn1ng, in 

thia paper, indioa"t;es the ahor• abol,lt three 1dlometere east of the village 

ot that name and at the end of the county road that oroaees U. s. 

Highway 25 near the oenter of the town.. Linwood. .re:ters to a pla.oe 

about one kilometer east of that 'tillage. BJ' Ba7 01ty is 1ndioate4 

the shore near the Michigan Bute .Plill'k at Say eu,-. Sebewaing Bay 

ref'era to 'l;he clear shore ot this part ot Saginaw Ba7 and extends about 

two and a bal:f' kilome'\era on either side ot 8ebewa1ng River. Bay 

Port refers to the shore line about one kilometer long within the 

Tillage. Caseville is used to designate the shore about one kilo-

meter on either side of the mouth of Pigeon River, but mainly to the 

-•-



northeaat. Oak rmaoh retva to ~ ab.ore ut the end of 'ill• oount:r 

roa4 1A that 'fill.as•• At Port Auatia, the ottunaUons wen made 

on 'the 1.Bll'.lltdtate a14•• ot the 4ook ud the oolleoUoa l,,eus \he 

nama of that tot"a. Ool1Nt1on a.\ ll'olnte au Bal"quee wu •4• on the 

aaad.7 a.hon about one JdlQRle'9r h-orn \he eat.re.no• to lh-e reaon. 

By rea.aon of ~ ta gJ."eater l'lbundaaoe, ihe Omamo• Ten preaeata 

a «.ore 1111.Po.nan, pJ'O'bl• than to tu otll•r apeo1••• A more de,ttilel 

e.oeoun:\ ot 'Ulla specie• 1• ooaNqaa·uy r+l••• 1n thle P•tMU" than tor 

&:nJ ot ,_he o'tl'WI' birda stud.lei. The Mael"ftl'UOU 011 \he Oonmlolt Tera 

oOT&red l':lr"4111fh teed.inc at dittenn:, period.a ot the •••on and at 

ditfel."&'I times or th~ day, and general moTatu1ie, tor •••h ot \!\••• 
poia\s in the bohn:'fior o't the apeoi•• bear• upon the probl• ot 1 ta 

relat1oD to the f1 ah•ri••• 

E::xeep, abo\l, \he OlaV1\y Illl.emds and Gull Ial&tJ.d UN.l'.lO hauls 

nr• made at oe0&.a1on.al uwrnla tftm 'lie Ume ot the arrlftl flt 

the birds unUl midaWial'. The dna1le4 ?itudy of 'iha t1ab.ee wa.a 

MIWl in the IINDIU:r or 1980. 

La.'tXJN\,ol"J' exam.1a\1a ot the lllrde* noaehs ;md the 14an'1-

tloat1oa of tho fish•• eolleoted weN made S.n 'tile U1T11d.on o't Yiahea 

of the Muaem ot 7.oolo,,a Gt the U'Jl1Tere1'1 ot Miohl~. The :fish 

a:sd tood ma\•r1ala aiudled are aft1labl• 1a the D1v1a1on of rt.shes. 

aile a tew akiaa ot the b1l"l2s a\u41ed a.re kepi in the D1Tis1o.n 

of !Urda ot ,ne aute ••••• 

A,ppron111atel1 aOO days were spent in the fiel4 tor thte skdy • 

in thl'M laa« pariou t•• late spring to mid•summn' ot "\he yeus 

_,_ 



l.Ht, 1.NG u4 l.tll, ..... ,. llllontt7 ffl:P• U \U lpftM .. tu 
ltU'I• 1lffe .-qpp....S -. Jaw antW4, 1a l.ll• -i, G4 u eui, tall. 

ot 11• au 1110. t.a•ato:17 atul•• o011Pt.., ,..,. e'f th• uu '-Vi• 

,2te 1t&la• ot , .. ,... 

. ... 



flt.• wr1 ter is aot aware that DJ extenai ft ••"41' ot fd.mila» aatun 

b.u --. pu'bl11he4 io date. The" 1•, b.olfner, a aoettend litel'&'lun 

Nlaiiag to \he Ute hie'Nl'1' ot eaoh or allot '\he QM1•• ot bil!'4a 

tnnsiipt••• ia101'9iag a S'-1J18P1'1e:ial •tuc.ty of their .relation to the 

ti a.bai-1•• ot o\hv .Ngiau. SoM ot the pentaeat papen L,.,.. ma:Uosued 

Ml.ow .. 

Duteh.•~ ( 1901) i iD. a ft'P01"\ o• a.ls tiuJ.».sa e.a Chatman. ot the oem

rd"" tor tllel'rot•-otion <tf Gulla a4 hl.'IUJ, leser1'91 hia 'throwillg a 

bumt ot co4 liwre 1nto tb.e water•- a\ fir•'\ ao gull.a ur terna 

we.- 11'1. aigb\. At••r a while, tena came and 1a'9:r about 100 '8zu 

ud gullu an teeduag on tu 11Wl>a. 

la Rn York. --· ( ltlO) mu• -- OIHIU'ft\tiou ot th• toe« aB4 

feating hab1ta ot the 0-.oa arul Blau Tun• &rut alac c,t '\he B<mapane'a 

Oull. 

Kn1pt (1108) ade a nmU.u •twlJ 1n Mtli•• and ln a4dit1•• 

o'beene4 the too4 flt lh• 0up1aa Ten. 

After a 41iMUaa1oa of the Hftftl 11111 ting taotor1 eaaentitll. to 

the preNrTation ot a •••1•• or 1'114 a1•1• 'fe.,._..r {ltl5), iu an 

1nws,1ptioa of the relatla ot tu Doubl...,..re•W CoJ:'IJJ.ONllt (Phala• 

01192£!1 aw;:1 W!) \o ·• tt&btoD ft aheriee ot the Gulf' ot St. Lawrence• 

eame 11o ~ aoa•lulon tut thei teal etteot of tb.11 a:paot•• of l>i:rd. 

oa the a.al.mu. waa lJud,plfioaat and mea'1oned a ocapl1eew4 prohla 

to be oontro11\e4 ta•• al.t••tlon ot tllll l:taluo• ot nat'W."41. 
_,_ 



tcJL~ ~ 
~(1920) obaenatS.ou in. i:Dgl.aud d1aeloee4 reaulte, al.mol!lt 

like ,hoae npor,ec1 by •• AJneriaan olusenera, repriing the tool ot 

•ff.diet ;he wh1te-•1nge4 Blaot Tea f!AU.45a• le .. 1t•ru• ineMed. of the 

•nioal Blaok '.hU"ll. 

Bnw (ltal) • ..,. \o b.a-.e ••• ,be t1ret 111 ta Un1$ed s•t•• to ha.ft 

'bil'd• • and 1ncorl)Oatod 1'1ntiq1 of maaJ' ot.ller woi-ken up to 'hat time • 

.llw1ft> (1921}, in a pr•liminary .report on the :relaUon ot YUioua 

4ucka an.d gull.a to tbe pl.'Opaga.'Uoa of eoeJG-♦p •~• at aaaraon t.alte in 

ha.hit of eating 'Iba salmon eggs. 

Fol'btulb (1931) gave u remuu ot 11\e lite ot ta bird• ot Muaaohuaett.11, 

bi• u:aaurpaaeed u:pvitm.eee a.a a tlel4 na'tu.rsl.iai, made pos-a1ble the p1c

'tlU'1q for his readen of 'th• peeuliv1,1ea ot \he b1~. 

Similar atu.diu dee.liq w.1 \b. the relation ot other 'bi1'4a 'io fie.h lite 

hs9'e al1110 bNa made. Ta.-me• a ( 1915) atu41 may be m.ctio-4, along d th 

tu ih1"M o'lller o1U4 Ml.ow. 

Wet.more (1984) ••• a aiuAy ot tl1e foo4 nn.4 aoonomi• relations ot 

Hofl.b. J\llae.riaa OnlMla, A tatrlJ deMJ.le4 s~ ot aix. apeoles ot Gnl>e• 



i -", 

was •d•, H• Ol!ml8 to the oonoluaion '1lat the {;>1'4•bille4- 0X'tl'be • 

i'~ RttUm~ (aga1••· lfhieh MILJ' oaplain,a h'ola t1ah u.11cher1•• 

ha4 bND rn@1Te4) • lll:u.Hal.d 1te JOOleatet on.i, a.bout auoh ee'\e'blie=-t•, 

aJ141 only wt t.h 'tbe }M:J'ld.aaioa or the Yedaal u4 s-.,. •,nol'iU••• I'\ waa 

tv-.r reOOflllllftdal that aoae ot the o•er speo1ea in"lllati.ga.tetl an in 

?I.Md at oon:IJ'Ol. 

lla'it1D8l•J ( 19.ff) toad. 1n Au,n.lla 'ha\ the n Te •••iff ct ..,_ 

JllOl"&Jl•• a'iw,U.e4 fea4 upoa on,:tlah an4 o\l'ler eneatu ot t1ab. 1:B &441 ti.on 

to slow moyi.ag t1 •••• B• ela1• tat \he aomorute aw exwna1 vely 

aave4 the r1we al.Qllg t.he •how, and. \bat ,he propel"lloa ot tao• sa•ed 

to -oae that lm1'e ldlled is eeveral thouan4a io one. 

Lewi• (19139} preaeated. u resUIIB ot tu stuUd 1t7 lU.JUelt ant other• 

1D aeftrw. pana ot the U1l1 Md Ste.tea and OuaAa, of the f'ood. ot the 

Dou.ble-create4 Oo:ntol"ml,. Although this b~ was genenllJ' oo.needed ,~., be 

p1ao1-roroua, tthe ap•oi• of flab npol"W u .ted u,poa wrle4 wUh \he 

ftg1on in wh:loh \he lli.na we.re tM41ng. The 1>11'4 •u• \llereton ae>111114•"4 

to -. aipU'ioantly 4elew:noua 1o ftah lita la~ ot 11• 2'8.ISS•• 

Ol.a&l'l.7, a a\Bllbu of th• authors oite4 haw non a ailt'081 'bia• in 

taTar of the bil'da. 

31no• the ••n ot 'hie lawaUpUoa. l haw •• inubled. to •DJ• 
without wbou h.9an, eoo,-re.tiOJt. •• dittloa.1'1•• elM\IOUMN4 wCMl.4 no, haft 

'bffll mei. .t ,11e.-01re •t• io take Wa opponut '1' ot upnaeing \o tb• 
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my deept1at ol,llp Uon. 

'!"be auJ.til'lG 1atoreat ot Preeidnt ilauur o. Ruthvea, Di•ot.or ot 

\he Uat.Dre1•7 MllM,..., in .S.ld 11:t• OUU61"9et1oa, made the :!l'.tar't an.4 aon

,1nuaoe ot th1a 1awat1gaUoa poaaible. 

Dr. Carl L. Jlult'tla, Diftotoi- ot the Iani tute tor rtsheri•• ~aea:roh, 

baa tinoled mo11t ot th.la l'f'1.lly. twilhou hia eoutan.tl.r 1napil'i118 a.4T1ce 

anti aup1>0n thia work wollld. 110'\ baYe 'iMll aenaap11ahe4. 

Prat. ,. M. Galce, Dlft.Otol' ot 111• Haaeua ot Zoology-, ha• maaif'ested. 

a llel,,._1 1Jlteren 1a th.la wo!!'k aiaoa 1'8 ia11ept1oa. lit 1a al• reepons1ble 

tor tlle.117 14entif'1eatiou ot iueo'la r•oerdN 111 tlU.a pape. 

Oil' • .10111•1.Jn Van. !yu, ave.tor ot 111'11• 1a , •• ._ JIIIUNWI 41ftet.4 

the 1aitial =nai1"';9fl ot this s1nl47 and hel:petl lJl o1ihel" wap. 

Dr. Miles o. Plfflie, uUl ncently JU.chi- Ste.ta Omi:tdmlog1et, amt 

a leading authorl ,,. in leoaomio oat tholoa • 1-s ND a eons1Hutt soun• ot 

uetul 1atoaat1oa and. D\l6Pa''1ou • 

.or. 10• R. Gnel•t of ihe Iaet11iu'le tor J'ieheri.•• ReeN.1.'"ch Ma veq 

killd.17 hel.p-. 1n 14atlf71ng a ffllmNl" of t1ab.ea and 1naeot•• amt hu ftl7 

otffll g1Ta nlualtle IRl&&'t•tlou. 

Tbe Loll• '?r$e HtmUag Clo hes tttrniue4 th• ae.b1n on t.oJ.\8 Tree 181-.nd 

io serre as liT1q ,1uanera and t1el.4 la~ra\orl••• Kr • .Edwtu"d ,. lahr 

ot Sebewaing, caretaker ot 'lhia olu and • 008\erolal t1aherman, bas gi'f'8U 

help in IINl:J wa.1• \If 1th utaaoat (leMN81 --• 

Tu Ba1 Pon P'iah COIIPaDJ' tum1alae4 tran,rponlt1oa u.4 oiher taoili 'ti.ea 

'by whioh I waa rible \o ext.ad l1iJ' ob•enrdtou to tu t'Jbnrt\J Ialaad.a encl 

other poi•"• tar tJICm '\he meJ.nlanl. 
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Mflll/J' othe 11141 vt4ual.e, too UWDtlro\19 "M>· ment1n.1 .... oommerc1al :t1aher

•n• oouerYat1on otticer1, nNrwra, ooll•BU•• ln tba Inati ,ute tor 

J'lahan•• BeHU'th and o,bera, - haft aon'tz-11J•W ,o m11ke the eom.platloa 

ot t-h1a etudy poaa1bl•• 

a. KATlmL\l.S AND~ 

(1) l!td! s~1~ 

!J'ul-1:na 'the ~ yeara ot ftel4 atuq • six s,eo1ea of aull• a4 tena 

••• ao'ted u ooe\U'Zing ta S.ginaw Bay. Ther ••re the Jlemq, Ring-ltiUed, 

u4 ~rte'• gulla a.nd. the Oommo»., Blaok -a:n-4 Oaapta •--• Wb.ile the 

hft"iag Gull snd the Ocmmi.on sad Blaok -.ru 'llillq 'be eout4a"'4 m.um,er nei• 

11.enta, as they li\\87 \w ••• thl"'Ollghout tbe Nuon. and bNed. 1n ••:r'tiaa apote 

ot 'lhe regioa. 11be otltera ••19 01'....,.., u -t.n.ia.aieat• 4u:ting ,uu llOrthen 

sad south.em nd.gn'H,o•, ftDd. ealy ••~:r• or n.o, at all tu.mug the 1n

•enen1ng •-n. 
Of th.Ne six apeoiea, the CNIIIIIOJl Henlag Gltll, &!£1• !U,9·i&t!f 

Potoppidaa, and the IU.ae-'ltllle4 Gull, le:. 4ela'!!!!!!!:,, Ord., Wfi!N not olJ

jeotS.o:u.ltle tf) iM tiahel"llflllh On '\he eat:rar,, tlle7 'belleftd that \he• 

ou-4• WeJ:"9 aaetiotal 1o tit.• aa theJ hel.pe4 olean tlle 1:taJ' ot the 4N4 f'ish 

aaG other t loa11Ulg l"Uf'use. '?be" two apao.iae ••ft oolleoti Tel7 oalled 

"'big ~11• or 1a aome plaoe• "'na pll", hbltal:t.84 stud.ies eonttm in 

View \ba\ th•• lal"glt pll• are more ,._t1e1al tium olleniee. Thi• •on

el.uaion hr.ia be• oornboKted 'by •• J:NNllt 1nea'i1pt1on1 the Ber.riag 

Gulla were •ftll aeea hovering ead al.1.lhttac on f1el4a, appann,11 in purau.U 

ot iu••'-•• 



Since there •• no a:oo4 e1'1.da.oe or cle.ill \ha' the SN'Ting and JU.na,

bille4 Gulla are d.ostruoU'ff 'lo the tillher!u ot S&b.~•• Bay, no letailed. 

fll• a.ntng Gull •"'-'1• thi,,uglu;Nt the ,.a:r. I'&a 0011geaer, the Riag• 

billed Gull nema t<t ocour ODl7 •~Uing ita epnng amt tall mi.,..tiou. 

Th• Bonape~t•'• Gull arriTea ia '\Jw ttn'I ..ek of Nay OP thenatouta. TIMt 

Oa.-p in Ten md Go:naaon Tern am,.. al.moa-1 ~•17 1f1 th the Bou-

tlte rd.Mle of Ma,., 

ln ord.•r \b.at •••h ot '\be apeotea of llh't\ <.I.Ml t wt~ 1tie.7 •• 41 nuguiahed 

t:NJ!i •• others, 11 • ..,. 4••1l"ftl>le • 11\d.loate a few ot the P2!"1ac1i,e:l 

tiel4 •ttlta wbloh might h•lp 1:a naoanta1.J1g •cm• Ta• lhftl'i131 °'111 1• the 

largest of "h• lerhe lti.J."4• that oeeur la Sea:UUIW aa,-. .lu a.-r .... e-ut 

ta,11• lta peuly or gny-oolond baek, it• pale or tleah-aol.o:re4 legs and 

bill ud U• ~• to ua•a uaoliatloa. i,eeidea other GU'fio\en, ma:, 

ae.Plllr•t• th1• lJilt,, trG'ftA the Oaapiu Tom. A.'i a 41•1••• au who is aot 

well ac,,®4iat;e4 w.1-. Be'JTlng a.mt R1.ng-'b111• Oullil wcu.ld ,ntnly conf'ua the 

iwo. The smaller size ot the llia1--illed Ou.ll an4 tat :,wean of a dark• 

speo1ea ot gull.a 'by thtlS.r 8!:11811 111.&e al •r• r.ap14 mo'ftf4eata oftr the nr

flloe ot the water. •!'rell. a 41etau•• iber MT \HI m.•teken tor a tlook ot 

al:uu• l>il'da • but e.fta a oaretu.l obuwatlon, theU- 14ent.1 '7 ou bG: ocm.

tirm.114 bf tlleir b.aln. t• ot tl.71ng and al1ghUng an4 tlle1ll' oall note. 'l'he7 
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ant 'the Ugh\er color of the 11.b.&nka aa oo.atranu to tlw corel__,l.ead. 

llill an4 abeke ot the C-a Tem. lilM qu.1ie o.barao1eriatio. The oall 

note wb.ioh Blamltan (~f 4eaoribod. u a "'Plain'\lft sh.rill, w, rathftr 

r-eel»la or.,, that wu alJnoat a w>ua1'le" la -...-y 4laam•·Uo. 

being the l!!lrgeat or the tema •tudied. 1\ llaJ', h.ow'eft.r, be ooatu.set wi\b. 

the f&.ffiag a.11. aa u.a •~ ••• aa.tioned.. 'fll.e Oasp:taa Tea may b4t 

di•UD.g'11elle4 hom either the Hunq or \he R1ng-1>1Ue4 G\llla bf 1ta 

loud, lloarae, raal)bt,; oa•U:r, oa-aJ"l" (Forbush, 1921). Their ~ur ot 

ean,'iBI the bo~ in tl1ght la aharu1ieJ'ia,1oal.ly \en•like (heat dowmra.1"4). 

The slightly tcrkect 'leil is d1at1nct fl'Oril 'Qe gulls• sq~ou't taila. It 

1• neh ftl'io.r than e1 \her the Jleni.ag o:r tbe Ring-illlecl Culls. 

The GORSOa Te-. oe be 41 n.1uguishe4 h'om the Caeplaa Tern by i ta 

aiu, wh1eh 1• lll'bou't oae-halt tb.&'t ot whe a,'ier. It a, lte separated from 

the ionapa.ne•• Gull 1n ••••:ral nye. The tail 1• AeaS.itdl.y eeisaora-Ua 

aa aoq,are4 wt \b tu aqun-.upe4 tail ot the Boll<llpan••• Glll.l. The oall 

Mlllt 0Ollll'eOJU7 heard Gall in fllll breetlt11g ud tee41na g:rou:nda wna tf:!:;r-r--r. 

l!::!i!:r.• i•:-:u-r. 'rh1a 1 in my- opWon, 1• "• all tor the ute. lu 

gnHtul ft.igb:t 1• alao Tel't 1thvae,el'isti•• Thi• apeo1•• wu moat • .,.. 
_,_ . - .t 

mo....., ....., 'ol..lt .CIOUl.A lMI o'baefftHll t...U.aa u ...,- f'l>:...a••• along ta allo:n ot 

•st.a• Be7, 'bll't p,ul1;1e111a:.r1¥ e,.t LrJa• TR• 1alP4 -4 a. tn other iaolatet 
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except ~•iz:>nall.y on &m'l&m81'i" ...-elli~• .man 1 t .-~~il.Wld the OoJaoa fen ool.ony 

ta the a1~.. .A8 the coDDon mun.a l.itd1eatea., the· t~•unl appe1traaoe 111 blau 

aa4 it 1■ the 1111&1..l•t ot tho 'eiNe atudiod. The Bllu)k Tel'1111 were 80Dl0nl7 

fowul elon.; the marshea 4l.U"iag \he l&lkr part Of ,he eprtng and ln r.mmmer. 

hJ>., (1121) hes o.. goo4 oi'\a.Uon ot olleenen who stud.id tho »•miar1i1e• 

ot tla1 • apeei••• 

l>\U' to the taot ~hat t!ut Bonapart••• Gull ooova in So.sl.U• Bay in 'tWO 

1Ua\iu'I seasons, 1 t v,as tho\l&)lt beet 1;0 41 Yid• th• data ol>'$a1Md on tJlia 

ape•i•• into spring an4 tall uiu. The ~•• atrqgl.ers that were ool.Jee,ed 

ta th• 8tl)J:.!Nr likewise toJ'll.94 a diatiaot ua1 t. Tlle ltA'Mri,ila olt141ned ·cm 

a.e 0a.$J)1an '1'•1'11 were. gJi-t>uped 1:n tho &Ill.me way u tho•• ot ,11. Bcmaparw' • 

<NU. Sin.Ce the aomon GA the Bl.aok Terns oocnn.- COJl.'tiJllWUSl,y .. brougb the 

W&l'm aeaaon, there 1a a Sood l'"eaaon to pnsa\ eaoh y~•• data on. theae 

specie• u a unit .. 

The peoulJ.ar1 U•• ot th• birds, in eluding the time ot th e1 r arrival, 

their ~,a, a.aaoeiaUoa, nature of ino:Haae and dao:reaae am\ their 

teediDg Nlua.Yior W1"8 no'Ud. tor all the •-P•ei•• elwUe4. A ¢•tailed obe

ene1iio.a. •• made of' th.a tood ad t•e41D8 ot the nea'\1118 bi.Ma and their 

young, their naaonal @tlrundanoe ·QA '\~ ltreeding peeullarities ot the Oorr.11\0ll 

Tern. 

A:t'temp.la qn -4• \o ehoot the IUda wh• tb-ey' 'firat a.rrt ved in the 

aprin&• The Bo.aaparte•• Gllll, \h• Ce.apt• El:n4 tu Dlaok h:raa were ahot 

only a\ eenain aohecluled period.a. 
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A.s sooa as a bi.JNI ot' a mmib~ or nil"4a wt-..te ldUe4, 11he bo4y ••• 

1.maettatll.J ope.a and. the si0l1ll-Oh 1:-fmlOTM to PNTe»!tl ful"ther diae•·U.oa ot 

11,i. too4, The alila.tc.UJT canal u.te-rior to nnd inelu41tt.i tu gizuH. wea 

Nlllll0-4 an4 pNeeJl'ff«. T.b.e at•a·uua were nc,' ,a"J0iUriS-4 as the material 

MntUned in tua 1• tn.~nuq, Utt1c'UJ.1i 'lo 1da'ilfJ' t>r w U.\111l8ra:te and 

impo•et..ble '-> ••t1m tie "9'0luaelr1eall1'. The Ol"al n.¥1 tJ •• aliptly pnaaed 

dowaward 'lo llflve any foo4 'that lDipt lte lo41'4 Uen.. The n• ot the iu_-• 
pNa8l'Te4 dapeate4 \ij)OJl. tlle ooaieal• of \he at_.ell &ad nag.« trom the d.•• 

za'U'4 al.om~ lhe whole ot the atoa.th plu■ '"1• o••Phapa. A.e•,npam.84 by 

• laltel •herein be GOIIIIIOll •=• o't the- 'b1-1, plaee aa4 ut• of ooll .. \im. 

"" imliaated, the at•r1i11.1).a wn aeptu,ately ~ppea. wt tb.1n a -~ •1• 

of obe••• ol.o'tll au ,1ed by a p1eee ot atnng. 1or 1.he 00..n T$l"A, tor 

whio!l a 4eW led aonat •aa 4ea1ll'84, \he '1•k 11101U&1.- tu "* or the llir4 

all4 We ttaa ot oo-llN"iioa. a.a aOO'il ae einwnlea.t, ,_. N11P1•• ~•~ acaked 

1:a a eolut1cm. ot a'bol&t 8 per eat tonalullJ'U. The,- wen kept 1n this 

oead1110ll tor about a mon'Q or t-wo un~l '\.be n11um to \be lal:u,ratoz,-• 

wan•• JMI.O ..... wen UllWIIPJ84 n4 ,he a'ienal ..-.4 .1». nnni• water 

tor at i.ut 24 hour•• to "110ft lll• tDrald-,de. 1ra the water, \hAfl' 

were tNJteteft'94 tlo VO p•r oai alaolo-1 tor ~••natl.Oa a4 enmlna "-on. 

t:be oeo .. tioa ot the Oal»in (Pl.a'• 11, J'lg. 1) at Lo• 'fft8 lalml4 ta 

the ran et 1911 ••• ve17 inaVUMll.'41 1ll taoi.11 •tus 01J...-rat1au. hom 

i'ia w11ldow•• neaii.AC b1:1'48 .... •••net 1n 1910 ad ltll. Olt•onat1o• 

011 the Ccltaoa tea pNclater•-. •Moh othm'11'1•• ••14 :ba'f• -.·a nrv d1tt'1ftl,, 

nre fllao •4• ta>m Uua peaaa.•t au,1nv.re,- 1•.U.S espeJ!i•nta wen 

alao mule her•. 



1n • obun-ation io de"l'!B1a• wtd.oh of ttw pa~•u 'b11"4e teed the 

youg u. \he neo,. u two-Aoo:r bin i.ra, at the llisg1.n:ta t7.P9 ••• wsed.. A. 

4-"1114111 deaol'iptiOA ot thia la ;1v•• lJ7 I..U:L«tl.D iiUMl Bal4na (lilt). 

T-he mmual a111Uer ot btrd.a oo.-a;r.dq 1:a 8agt.aaw B1Q' ••• eatima11e4 'bJ' 

Tlaitu« the pl.a.en 1'hore they were lmoa ~ Dff oolal••• The f181iur

aea aiud. me ft.1'7 mu in th1• :noon.naiau• •* ltoth ta looattug 8l'l4 1a 

taki,ng De lo ti\oae d.itf•lWlt pl.a•••• Tu &O'lul • ...._. ot bins 1a ••oil 
oolo-n, ••• oUou1a.te4 and \he total aaber ot ••ll apetiea in the llhole 

ngtea •• ~lT ea'\1mate4. To Mldric thia ••il•t•• \hD ebw o't •• 

41tt♦ren, eoloaiea wu oompe.J.194 Tieue.lly with Gae eoloaF of wbiell tihe 

population. •• mH eanhll.y dote.in.a. In a f&w 1:ruirta:o.eoa, lll p1•tve 

ot a ee04>ior ot a ooloa, waa takea (Plu.te Ill). Thi• wu obtaiD&I bf'• 

( 1) •tancU:ng in the mt.Mle at the o.l.oa,, G&'Wllial •arl7 all - ll1l'd11 to 

1'owr and ••re• u<NJJ.d in. tihe air; (t,) lnwt1V$ ua 1-,1nvr Uu w 

4i"f'1d.e,; tlw gftup into Mln•, than 1.a"te quart••• ~ th• p,t.cnve ot 

oae ot theae quarnn ea taken and •h• AlJl'lb• ot 'b1r48 offvr1ag iii tlile 

piemn ••• -.lttpl1tt4 bJ •• A a1.Jl.llar preo.••• wu u•4 in oiber eaaaa, in 

whillt. tlle ld.lJ'lls c,f the d1"1484 ••·Hon were ocnat\e4 1n th• air ae ae..-.iely 

a.a poae1ble. 
J 

It•• ,at tu-et tllwpt that 1;M :a..-u ot a4ulte oa the~ OQ'Ql4 

be aaeen&.1-4 1»f oouiug tm naa1us a the roolrari.••• ht 1 'i eoon devel• 

oped that euu a me'ihod ot ••U-\e bi:el"4 •uh •mou •nor• aa to be 

ot ffl:7 4ulil1ou val••• n. eaa1r0e•, ot ol"l"Qlr ara: 

(1) '?MN i• evueoo t~t the b1:r4• 4o no• \ll"tle4 'u:ii.l. their tair4 

7.-z. Thu UQ;,eltle1o-n. h7 Aua\l.n { 10lt), 1• ocuati,_4 bJ' tile taoi tllat 



aone ot the SagJ.nu :ear lltrde b~134et 1n 1930 We!'? -r.•®'ff1"94 ia l9Zl, 4eap1te 

the taot tba\ a..broa• till 'Uie 1'01'811& reare4 at the •• blg i-oolau7 ot th• 

"81 won bancied i.n lt$0, SOme ot the puliaa: blrtb way ot ooun• han 

been tet41ng oa the baf• 

(2) Then 1• evidean, 41.ai,ukd by lllo.me to be au1"$, ,hat two tualu 

ofMn l.q •a• iu · un•. n•••• tor --•• a.t 4 • a, O Ui4 effll 7 ._. n:,e to\il14. 

in '1\e 11eat11, an.d ,..11' otwa iwo U•~u•t qpea of eggs wn tounl la the 

nea•a haT1:ac lat"ge aeu. 

(15) TU agga aw qubJeet • t"Nq;wmt o.n4 1~u 4ae'Cl"UcU011, and 

are ~•ntl1' 1M1n.g laid on, a. »e»lod. ot about om aaa'1l. 
'l'ht num'be:y ot yowia ~• ttoma '"31'9 eaiUaat-4 u · the OO\tN• of 

ban41ng operations. in •Moh aa .a, Y'OUJ.l8 b1:rd.a u poeatlille wre oaupi 

a».d ~•• ( ~1 a work was oarne4 ot'lt in. ins 8lilnel".• ot l9to end 1951 

'f1 \h Mr. r. Lv.4•11• ) Al ~f,Pl tld• •thod cloae not gi w (lll eaUrely a► 

ouat• l1Ull.btti- of TtND& Gommon T.•me 111 lhelr oo lollie•, it 1• beli•ftd iha't 

1t was the moat ••Uataotory a.ad teaaibl• wq pnat:ble to obtain a f'aiJ'lT 

ai>Pll'OXiaate ••Ul'IAlte. 

s.wnl •XPUiaa •• ••" pel"tol'Ud to uie1'm1M whetl'lei? or not 

faoding bll'da would piok up heahl.y killed. 1111U1Ra. 11ret., a buoke, ot 

treahl7 1d Ue4 ~nnowa were 4:waped in a g1 •• uea and were ntelae4 tra 

a diatana. ot about 300 N'MN.. The bil'd.a were •Mn to awoop 4owa but 1'1 

••• net pno1Mly pron4 '\hat they pi.eked ,ne fllll. T~ oeat1n lhi• ap

pann, nau.l ,, traa·bl.y' ldll•4 muowa ••re oowi-4 flnd 4\mped on the av

tau ot the .water wh-.i-e th• depth waa abc»tt 50 centimeters. l{o reault 

was o~W•4 as 'i.be · tilib were now to b• ••heA 1n-ahol"e b-7 iba moYe~t• 
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ot 'the wate. The fnshlf k111•4 mi»:nowe were then 4umpe4 _tn .an area 1:a

ol0sed by n •in• at all a14••• '!'he tlQ8.t line ot the sei:ne wu n.1eet 

ooiated, bat the biri.a d14 not :pick them up u th.,- apparea$l7 "" 

:trlghtenet at th• pnaenoe of tu ~•ine. Atul" abo•t 15 mimA'tee, i:. tiah 

~ w1 \ho,at 8'AJ' Ne\\lt., Go1rUnuiq this esperJ.Mnt in 09the:r Tlta7, 

trenhl.J ~llo4 mt~•• of ~- q•nt1 ty are d1111J)e4 iato (l pool abov'l i'i ve 

ff?llJ.MNH '""· ~ P,:lbl .... looatM W1tb1• th• OQ1orq u4 was G'etltecl 

by the •1'114raal ot 'the w.tw aner 1\ ltft4 l»na lit •• 'l'he ttah were 

l.eti t&r iwo hove Wl4tatm11be4. This pT$ ~ e;oo4 1d1•'\ion lbat the bird.a 

• ut tue dead tiah. l• a auiab•r o-r .tnetucoa, f'n•hl..Y killed. minnowa 

-.re 4:uimpad on the saad in the bree4il'l& ei-o\1114 K,\nd tht.; •ttniata :,t \he 

lU.J'fb were noted tr.am '\IU cab.ta. .At rt,rst1 tho biMs hO'MiNU\ ner the area, 

'buiJ tid. not a.o'\ua.U, piolf up the 1'1•l'l~ After o. while, the -birds beoame 

one of "th• w.aa aM:a to •v.n piok 11p ee flt \he. ua4 t1••• 

!n o:rdu to deteaue whet._r '1l• tta te4 io ~ •••'11Ds llil'de amt 

their n.eatllll&• ftft 4ed or aU.w, a .,_er ot tho•• drop,ed ti-om the bUla 

ot 'th• tee41n1 'bl~ ••re aamiu4 italu41atei,. '1'1'"' t1:r•~ r,rooed.ve wu 

Nd, 1a1n;1ng tn••--, 111':\lle those of the Tl"OU'l•P•Nh •er• pale, 

ae•iB&l.J 1A41oaUng death tm: at 1.:-., aOllle "-•• N t'N11t-Pe:Nll nre 

tib.•"'1POB di .. Nte4 amt the-MU"t .-.1.,. It wu to\Ul4, almcu,t ftl••r•, 
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00.011. tten11 wtU piok ~ dead ti•••· Re-•7-~1-1'.', .?Nt, ,:. x.. Jlilnlduia 

••ll• me 'lbAt h• bae &lOtu&l:S., no,e.<t ~n Tena tNdiq Oil ,, ... aiJ:mHa 

1Jl Ialte :b1e. DeQ\te '\lla:t obM"11.t1oa, I belieft ._hat: YU"f tew 4H4 

tlabu1 it 81l1't u.te:r- Ult. the Mn or 1M ~n Ten. 

b})Qll--'• t1$templ1Dg \o 4etezim1M at what d.$pth the tail'd.a wo1il4 

4.1•• tor tlte tta. pertol'lllt4 by i¥f.lig Uft IAJd «ea.A allll\OWD Oil OM oa4 

or a »4- ~ t.ltYM4, the ot~ ela4· ot whioll wa1 wetcu•• 4oa, PN'ff4 

Whollr \DUHt. tieftt.e"°rf • 

Ill IU"Clar to eatabl1ah t.b.9 ttuall t7 ui qwu,.~1 t, ot. t.iah a J"OUll& 

Oona.on 'l'•m. -.y 1a.1t• ~• ou daJ • '1fn aerie• Gt ex,•r1mea:la ••N na. 

11:tat, roag ~• T'N'll.e wfJ!n Nliind Wildff a.rtftl 0,1a1 eomU tioa ai,n.oe 

th• were th~• da.1'8 014,. '?hey wei-e tld. ·•1th n••• &a4 1ueota. (IIUAJ' 

'Dbd.a wen •t•4, bu°' Qai,, o» SV"fifttl un.Ul 1 t reuh.84 a aiac• na47 

to t17. A tw of the bi~• t:rie4 Hff wleaaecl after a. tn Aq• tor they 

r.hN4 to "', while o..,..• 41e4 in capt.tTi \J') • S.o.oa4, bey 1b'.e Wte of 

bl1D.4• the J"OU& ••r. oluae;rMA be1q f'K '1n theUt a••• A board box, 1'5 

x fl x 10 4im wu u-4 le utob •• 'b1»4• wh1le tk•T wen GUlo•ed in a 

peatagonal pea or ten• u ahon. in Plate. ru ft&•• 1. a, s ud ,. The 

end. of tne 'boa oppo•1te the,-. wu uecl u the ollbnw•eatl'&nO•• Ai 

\he JDJ.441• t,f the en4 c,loae 10 ihe pea •• a 01NVlar' opeataa r,1.lJoui 80 cm in 

4.iaater, ,1'JOug)J. wht.ob \Jae ol»•.,..•• whe'iher •1 •tl.ag or l,ing with ~h• 

hila4 niae4 1.u!.41 the 'box, «nal.f,t. Me the •••••• of the l>irdia. Th• 

•14• of '1\e j,wa ••• ••~' 15 at Id.Bk a,nd nppos-t.O. at 1n-.na.1e •1th 

pep to 'P"ff&t 1 t• t&lliag '° a1.,Jaa a14e nm a adult nia. swpped on 

1,. fbt U&J.teaii eat flf tbe pea 1• a.bout 20 • boa the e.ad or the box. The 

lo:ageet UUlleJ> ot the ,-a 1• about ou :iater •bl.le 1 ta Mnoweal 41aeter 

1• about ,a •• 



in t.he ml441• at J"ul7. 'to ~NTa.t the ta0-.oto117 of e. ••V' lug •~ Ju14e 

the box, t1'1'• ol.nteners took ntebea ot three. hoUl"a .-ah. A 7-u,• 

ol>Hl'ftlid.ll wu ·1184e ot the .b.-oo:4a; tmt a •• mortt 4eta11H atay wu 

me4e or m1e err '-h• in nioh iae :,area.ta J:1a:1lpeau,4 -to he be.nA-4. tll• male w 

wltih a bud on ita .right leg, the taial• wllh aaa· oa her left 1411. ~ 

With a Tift '6 ••tJ11ah1ng wideh ot: --- t,e.Jrett1Hi t-4 ·h• u••ll
Al'lll the) neattng adult, fl rw bird• OtU'.•J.l'Ji»g tish 111 th.eir bill ••i-e ah01h 

!he ne:tur• of this s1udy i'eqlJ!Xt:•• a lmowle4p ct 1'he f'ish ·poJulJltioa 

ot S.r:tnrm ·Bay as all •• ot ,u cu,,1-n ttee of the leri• 'b1Jih .. 1n tlle 

aid.d ni!oa. Ali mentioned o.le&whu-e. seining was 4Cu a1; Mctaaioul ia

Ml"'mlA ,o d.e~ne ihe k1JM\a ot- f18h t.llat iah&bit the Ml'8 ot the 'tMl:f 

amt to u~n• tll11r a\Jtmd.an4e. TWO •1•• ot ••in•"" uet. Alona 

tbe 8hor1t, a 75-too\ (about ~ met$r) seine wi•h a «Je».tl"f11 'bmlt ct t iaeb 

( 0,.6 -.) 1'J!.88h wu ohiefl; u....i. 111 a few wtuo••·• a 1Jl5-toet ( :58.3 meter) 

Nine 'lith a Ne ot i· ilia)& •eh-. 1!1180 UN. Ki>e'i ot t'he hauls w;t 'lk the 

lllr,:• iaeine were niule away mm 'lbe aw:,,-, tih.111 eein.a b«,ing pu"4 b7 tu 
operators staa41ng either :la 1M •-t•r or in a11. imohond b~t. 

tae i4llliP49rakN or t:lle •t•• vu reoor4ed ,._..vw eonvenieni. Un

wise, t 1- pre...._ ot uy aq•\lo l)laa\ ia the &Nae s-eiued •• :acted., u 

na elao the H1n.u• flt tni,,'t;ca, au •• 4-p-.h- •t •lii•h •• k&ul wu u.4a. 

The prean.• o;r obaeue ot •1 tee41~ -tM• na aiao J.dtd&Ud. All ot 

\l.ta-a• tacw.ra were auppoated 'io hliT• u.n. etteo, OA· -the ldda •4 qu.,a.il ,,.. ot 

~ tJatonaaBly, the a1111ber a Iba band.• waa not read., tor fear 'iha. t handl
ing iuglll frighten th&1h lt •• the •ri \or•• })ellet t.ba, this pair Wi:1.a tM 
Nme 0D4t lMmd.el the year 1>NT1oua in an atte,mpi to eon4uct the eame empe.:d• 
ment, but had cle1H1.ted thair ••'i a:ttez- be1ag onoe oaupi. 
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tlah P"Na•nt ~ ihe a:na Pine4 .. 

Repnaentati'nit su;pleil of the fiMl ooll"ted t1"tll'n al.ma~ all. •• 

regS.mut are up'\'. 1a tha OollMUon ot 11.itea r:,t tb• M~ ot ~l.DJJ'• 

Th• ftat •Jm-1 't.y o-r the 't19hu ••1ne4 WN t~•• baok i&to ta --. 

pl.aaa hem which tbq were obtained atH~ tuy had b••• 1d•ll.t1•4 a,1acl 

~1:r numbe~ oru-eMl: acted. Tlttt ti11llea pi-e~ ~ kei,t in jf.in 

wl• 5 per i,1Htt fol"IBld.•~• solu.UOJt. ii. lalKtl 1n4.t.ttatin~ 1mG pla••• 
411• and. fiel4 11._.r a••D!P81ed \he t1ahea .ta pteaH»rvation. The fteld 

uwaber J.a " hpU.eate number ot the mi. Ire,\ in. the t1el4 aoi.ebook. Thie 

1s ve'l!y ••--nttal ae '116 t1el4 no•• 'b.-r• '1ut 4etaile at tae ce;Ueotloa 

llhieh f)Ou.l.4 JWt 'fffl:'Y' nU be 1M18-te4 1n the label. u,- ~ "''Ull 
to the l&.NN. wry, •• ti•• ware waaia.4 in wa tu tfir 4-t 1--.t U llMlra 

a~ as. all they were pnaewet ln ,o per cent alcohQl,. ·· 'i'hq 'Wfl.'e th• 

~. aowl."4iJ1$ to apeein &md JUioed in lll•ohol 1n ••~'" jva. 

S•1~ •• 4U«t,.e 1n the fl.a••• aent1oDed lletOl"fl •• 4Jttel'Qt Um• o~ 

tb.• 4:e7 t»om ab$u't a,oo A.M. ua't:11 m.4m.ght. La"9 ael1l1tiC •u oanS.414 

oa nly a tn \1-a. 

AU atQl1.l0.Ch IIUUtl.78•• flff liQ49 ill the la'ao:,.•o:wry ♦ ittioh W\Olll!Hth was 

epenaA ca.1-etv.J,ly u.d tm,,, oeawa\a NmOTe.4. : • r"'s wu 4et-.tllt4 in 

•~ waya. otta u 01.11G1• •• wholly' o:, pnl,,J' reiiJover:e-4 ewd was 

th.ea 14la.'1t1C W1tb. <UtlilPtrat1w ••• i.-U:itu, t.D•v«r• onlJ' :f'a.p•t•• 

wel.'8 reeo,_..4. The r-..•111r7 •t•n-al.a t it 12'0• ti all, fll:'e el tur 

"••• seal••• o"Utiua .... :,~al ie6th. To :r&iilikte i4at1fieatiou, ,., 



otoUtu et PeNll (!;!Na t~~~•oe,~) • Lau ;;nuner tt;•,1.-11i -ath•nn.oiua) • 

apot-,-.U &biner (!:. .!.:,. hlljao ... ~.t), Trout•penll (f•~o;e•l• om1&of!.:::!!l~•) 

ad. o\ka •- t"oft48 n ••• oollee,.a t:l!'01l1. aaaiml•· la, "" mounted on 

a aU.<MI. ffho• ,:na, ·•re n10'""4 wen e111mparet n\a tho• \hat wen 

IICADlWI. liter a Whll•, 1t waa t6Wl4 •hat pftt,1oall7 all tnpfls.1!lr;, 

material.a oou.14 'be 4et.el'mb&e4 at •1ght. Hubba• ( lt86) "OheOk•iJ.•• o~ th• 

.Fiahea ot the G1/'eat. LaJt:••" waa uect U\nsiffl.y ln '111a ■1'\141'• Dr. Hu'bba 

414 M81l of th U•a·Un.oa,1en ot th• tnmneu• l'ff0ftl"e4 ta the eq,11' parl 

ot W • etwll' • 

Of the ta .. eta, the f'ltalUD,. ... ...,1.. 1.a the to.i,n of mtmdibltUI, 

..elytn.. tb.on.ees oi- l.ega o.t lMetlea; hea4a o.r tno•o•a ot oarp.ente:r uts; 
-(' 

•1:la ,an• or ehttJ.noua ,-.. ot ep~•• 611d 4.RePa tl.t••• '?he l4ent1-

ts.eat1ou were oant"'1lf -'8 Ohif,tly P7 ~el:'1lklin "1th th• p6"e •t \he 

iaNe'i• Neoftl"etl whole or aearly •<>• For a te-: i.~2.~i-i\♦, u.-.11ti eation 

fanb.er t'.ll«a tM fUilJ' GOul.4 BO't 'be •4e fns ta ••nala N~T~r-84. 

P1t0-t. ,. w. Ga.ige, lb'. •• •• 1111.laaaoa aJitd Prot. 0. a. Ru.bl,el T•J."J kl!ld.11 

ai4tMl me 1n lae ut8ll"miaat1• of ffftnl in••• tn_.ata reoOT•red• 

O..loot•• (l.tal) 19.An 1a"1'odu~cm \e Entoaolov fte Nequ.•u:Uy 001111.n1lt.e4 

tor the d•tel'!lld.aatloa ot 'ihe 1UHta 'lo their higbn• e;nup. 

GNa.._ o,u .. •• exere1N4 ia ff&rep.\1ng ti. ·,·cu'".lo• a\omacJh ooatnta 

1.llal ••n •eually eompae'MCt iato a ••• (Plat.a 11' -4 ff). lnf4-.Uf11ng 

••• of ••• e,caaoll 4ftt•••• e 41auM•'U.q rlltoro•OOJ'Ml •• l1H4. 

An.~ '1\e 4etemaat1oa ot the ti ah or '11• in"•'• •• the -. .. migllt 
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A:roppe4 inw a e:ra4ue\e4 •;,Un4ar • 

.oepel141M upo:a ,. aiz• of 'I.he M'4trial w be M&aurlld' • tu•• 
oyUsen (a lO oc,, • 50 co u4 a 100 c•) wea uea., an4 the wlume of 

tba -.a was 4eteJSS..e4 'b7 ~ 4'1epla•e:mea\ of tlui4. Tu ma'82'1al 

wu ,n• l'fl!Dved. 1"nm \he .....,_, ... e,Un4•%' ad re•w.w.4 into TS.al.a or 

Th• »eoona we.w ta.a arru.g.« 111 Oll.roaolog1.eal O?'d♦ruad.er eaob. 

loeal.1ty. Tb<a 11.ala u4 tb.9 juw ••N a.J.ao anuae4 aeecu:lf.111& 'kl •• ~ 

.nqmNDI ot tu :re~ ea4 wwe td,ftn MJ"ial . ._ ..... aoJl'Napon41ng to 

*°" 0A the n~re. 

!he toot 1 tet1a &t'-•:r 'btd.ng 4-11 c,ounted •and •aeUJl"e(t. volume'lld oe.JJ.7-. 

'14ir6 th• •-4 tUt.d th& &PPft'PriA .. J)E'l.-ffA,taps obutned, .. by titf'•ffll· 

l. lb,,ll ~!.)i•~z .,g! ;&DHw•Wh1a waa olJtai:ael \Jy earillkC 

ill th• lntli Tit'hal• ot ttuh tn• ot too& ftp:rea.,nt-4 in the •taaaolul o

ud,UG.. The *tneen UM "" (l.) CMIB!IIBPOial fl.ab.ea, {I) --•----1'4tJ.al 

tie.ho• and (I) 1ae••••• !'h.1.e tr•~i.1.n.q wa• u;preeac a.a ttua pv eent of 

2. la! i!AU&!!!k~'il'SU al. 1-.p ~ ila!••Thi.s we.a obWMd 

ltf llll!iiUJIS all the U41Y1.4uala ot -- ite111 YOJNMat.ed u the 11\omau.a 

&xutned. ... .x, •• 11-t. apraaee4 •• 1-lle per oat or tu 'M'Galmmhr of 

in41. Yi dual.a eous\1.tu:1.111,g all th& 1 'hl'i.B or tla-e g1 wn ,~. ia all th• 

I. l!! lM!!l'S• voe• .2.£. ll!!!!!••'l'hi• WU Qll'tainad by aumtag all 

..... 



the YOl\lNJ ""NtllAtiou or a gtwn 1--., and•~• u-p:re•MA as t}l.e it•J' 

out ot the to-.1 wl..,. ot f'~otl, in all t.b.e .sto•ena tma•J' oo-1u1tdea.·Uoa. 

only 1-,or.tu.t ltea ,n1n eo \l"fft4t(l. 

•• ·J.i!. ?!£,.la§! V,1J1!f! £ tzl1t.••Tliie •• eltWnet 'bJ' •--• all 
' . 

u.PN••ed. &a \}Mi pe!" cent ot th, t9tal ~l.WMI ot .tood in the s'tomaol'la ia

WlTM• 

I •. Js P.¥0•!'"1! X,il!!! J!. J. ... '-!1! 1,1 ~. JD•• .-Thia waa o\>tallUld 'by 

•RMht« all U;ie ....,,.._ 4•.,.:miaatlAM of a g1..,. tta. e.ull wu •xp•u-4 

q tbtt per e9at ot -•• tcnal Wl,1,'lllllt ot all the- 1 tae 4Q21.et-i tl:&11- lbat 

e14ereltly, he to tu t••• t))at t•,: hat -1•&~ il1tt•n•• •~•• of 

«H.p.-uoa. Tile ·• jo-ri ty at 'the eati•t••t W•f'~r, nre rad• tl'l'.M U. 

ma1",l". flt 1-41 Y14• 1$ Mttt, llll4 ar& thentor•, m:,t &\lbJ••t to 'thia elT'Ol"• 

'1".b.e ..,....,1 ,,_.,. or OU .... l ne e•t!.aa-t-4 by It ~dlag • --. ot 'the 

1114h1.411.ala ot n.ok ..rood 1\• 'tty 11- to-.al RU'llbw ot :••:<Illa••----~•• 
~ eatt•t• ot ~ha ·emt:,at of toot ••• 'by all _th& b~•-•t o• ' " -. - . ·-

ep .. 1•• 1.a •• ff&I' 1!U olt'Mi•ed uy the to:z,ala, I X T z-, 
e s a..,_.4 n-.1' ot t"41q U•s dally baaeA 0.1:t expe-r1-.n, ( aee 

p1,8'D )t 

X : \be aouu, Qf ••k 1-i.- taken )7 on. bird at on. lf!ea1; 

Y: •••ta~• kil.J awJJqe -••·or t.>il'4e (on the 1>a11ia ot oo\Ulta •4• at iJttel't'ai.a) t aid 

ii : ...-.r of 4q.'a "tlle 'bf.rd• Ofl-lllff'«i ill the \teJ• 



hr ••tiatllll'. the fllhc, NJ 11'.fta ot 38.gtJu• nq • 048.at Cllan -.. a 

(Lu• Hun• 1ae1u1.n.g sa~na• kYl was m•Slil1'114• ta vac1n1• ••re M4tt 
_,e,, 

,o in.alllAe 1hft lib.ere Uua ()f •• GtiM • .,. (l"rom l'olaie UJt lilY(l118• to 

Tawu Point}• those et ,:n.e ial.ucl•• aan4 ap1'•• l'11'"a:r :meu'tlla fer a .iu,n 

'l'be ealoulated JlUJllJei- ot ea@ •P•••• ot ti•b iaab1 •11-la sag1aaw BaT 

withia ao •'-n trac th• attoa ••• ol'lte.1».lfl u,- ~1-l'Un& tu naber la 

"h• a.Nia er one •tne ha'lll, •• I)" ta•• or ti. :to...i.a· 

460.ooo : 1-,3th t;t llw "1lo:re. liae r:,f 8&&1?1,u, i3a)'. 1a •tera. 

20 • 41.e\ance fJ'l!>8l eh.on 1-in•, whioll N!)na•nta \he area •u-4 
at 1n;.na1a. . 

285: ~ 1n aqwu.. metctr, _,,..l'N by OM_ IYl1-l of. tihe ._11 seine. 
. \ 

ff • «n:,a;• a~ of tta Mug)'tt ,-r lu111l ~ .181 •~:tit meiiu• 
u ooHJ..• IA"fl:>-11 ro;.ua _..tas-np •. Thi••• -.ltJ.plie4 
'by I to all . .-. tox- f!Nl,a,,-e, aa •splat.a• late .• 

fJrtt .. 1tu,e qt t1sh JtOPW'1n 1n the a.Ma fl'OII SO metfftl hoa •ho:re 

up to abou.\ 180 --- WU olt-S.ll ... lly the tonNla 

(I) ID 200. ClOQ l • •· C& DAI'\ .. ,tiif, !' • -X: •V " tr -·~ .n 

11,aco,OOQ • •••tatd &.l'M :IJa equ.i"e u'iftra ct ~.iu.w Ba, mm so 
..,..,... wt 11D 1.00 ••••n ott aore 

1000 : UM 1a •quff ae'ien o.)ffl"N ay Ui-too, Nine •• pullet 
tle•el' to a:b.oN • 

!i s &ffl'BR\t --•l' o:t t1, ab t•r u.\ll u oMaiad in iwo aeiu 
~. n. ••"• 1.1 ••• a.uowuo• tor ••N.'P•• 

... ,. 



100 •tera tirtJa the slll.Gre mu\ leas th.ea a.tu m"ien {2 :t'atha.•) uep 

(&•~' flh1i,f h.Abit&'i ot th~ ti••· OMij'fh' uA. thief tee4ing llNa ot 

the l>iria) llU o'btal~ _, U• t'~ 

(Z) n•.,~,eoo x 5 • ... a ..,,e uo • 
. . - • t 

5t'4-, . 100 
tte,000.000 • •ti.matet area~ \he 'bq a&in<n.ea fll'ffl'J abora-, 

to s.tt •••n 4eep, oltWa.tlll 'oa' u.ae ot a plaat•tN-. 

f4.0: uea eoYeff4 ltJ' o.u u.1114f tho laJ,p nine. 

l1 = DJllMr '1t tiah P•r ae.ul •• oltt~4 . ilu'oup NP•t•cJ. 
ottanoJNt ••i~ '18-1.n& lal-t'oot ••tu, ftWt taowr ot' 
i tor eaoapcaeata l• Juert1tied 11r a l&tu 41a'G\Ula1011. 

'fht i01a1 lllWlber et· ~ apeaea ot tt.u 1ahabi$J.Dg the li Uoral 

l"e«ion. ot \he t;ay we.e ,u,ttme:ted bf' ad4iag -.he .. wre es11awa to ooour 

iA oaoh ",/.tf the tl\:f'ue ~ 
T.ba .otal &».:llW ou.te ot le3al~aiz.e4 J.woh amt . .Pi.k...,:Peru tJ!INl 

S~w Bay in l9Sv U1i 1130 wen 0011.Tenei. tt.. poa4age iaw a•i•l 

11\lDff ot i.ni:l 'l'J. ilu.als. Tm.a •• done DJ' 41 u4lq the MIG »oua4af18 ot 

MGh yeer i7 "tbe • .,..._ we14b.1. of a legal•■iu4 n.ata. 'l'tut lat\er ••• 

o\'k:iwJ4 tl"O:m 'lbe ~•• ot a Jl1111ber ot tne•• t1 au eeound lJ1 th• 

Oftllli ~• IAlaonitor,- '1f ~- U. s. 8\1:rn.u of: fta:tt.triea, ftll4 ldDdly 

u tar u 1,10aa1ei. • the J!l81l"i o ayatem 1• employed. 1n thia ;>aper• 

aoep, t•r a tew a-..urlllll!IIDJlia tor whieh tlte Bnglla ayatem 1• foua.4 'to 

olai,.mttd tq po••··· DJ hip d.-,.p$9 ot llOD'ValY•· I b•lteve, ho ..... ,. that 

it 1• ot 'fl tat lJnponan• lo •n end to preant theae estbal••• la-

---



•~'• a.a UIIY ••t t,e: _., u~h.4••• fll!~. •• l»at1eli' :ill '1111' optat• 

thU the punlq ll'dk,1.rltw 14•• wbt.aa, 03,e w-14 otM-n.t• Aliff 10 -••t 
to foa • ~• •• to lh• -~t of _. Ul:tlttte4 tJ tile 'b.1l'b •• ta 

. . 

ff.ab U.f• of ~- bay, 1'bo att-.;t\ •• • ollJe.UNt qiua-.tl•tt•• e.U.te 

et U. nlittlct:a of_. li1nt4 to·. tne fiu ,$l-JP1t·• -1~-1 lJeUtft n •- at 

l•~· 1a:the ....... , tiftCOll, ..i • .... , ... 'fit' llt..- ~ioal .11--.. 
·, -; . . ;' . ~ ' . ' . 

. ; 

--



JDOOW or t:lfillAQH ~RA'fl-OR OF »oll.Arl\.RTS•B 

GUU..S J'iWAI · &AOWW t :r ALL. l.9211 

1 • .....-e · LalGI Sllill~•, ~ oo. 
z.-at 1.ta.u Qa-~ •. · JO eo .. a.-~, ta&e'$ht•n, u "• 
... '..-ao ~ ---'"·•' 2'1 <J ••. 

s.-116 Lala ~r:•• • ••• 
........ talta a,litur,i•~- . .1$ •• ,ll 
v.~ ~ ••r•, S·oo. 
s •. ~-11 Lalco ~•on, at o._. 
9 ..,..;.f2 -~ Slilnqe, IO OL 

10 • ........u Laa• ~••. 1i c• • 
ri.~ ~ ~.Wtl'&.j .U -•• 
Ul.-:--11 -~ ~,. at VJ(h 

a ... -.a 11.1• .J'fhiar•. - o •• 
14.:.......t ~· $1'.Mtll"Q-. 'SJ ®• 
li .-IC)~ $~$-1 '1 Clh 

. 11:~ .. lit: ...... $hi.a~•• :211 te:. 
l'I .......... ~ ehiUN,-, 1'1 _•c"' 

· lJl,. ... .,iz i.au. :a.a.a..,, a oo. 
l;t •. 1-:t Penh• ~ •t ff t.a1'• 

UA'lufft lf .· ""' 
20 :....at· L&.1-s.h~-"- 28 ·1'-01 
21:-40 Iak• &hia•l"•,. 1 '1. ••• 
aa •. """"'41 x..ke ald.atl.l't.1, u ••• 

. sz.~ :Lake· "t-~•, 1, oe. 
"·--· !.eke 5\Wle'r~, 12 ••• ao.~a ~ Atil._.11, 11.00. 
• .~24 l.AQ ·Slliia?a. t •••. 
a,-.~9 ~ 8ll~!'ta, 21. ea. 
ze • ......u t.alre s~•n ,. u. · oo. 
29 • ...--41 .~ ~•re, l,t ••• 
150.-;ta Lake Stii•8"• fl ••• 
&1.-•M ,I.alm.$Wl~•, Uc•~ 
51.,;.,,..l hNll, 1-.5 ea, .. Lake 

3bil'iare .. , 1 .-. 
:.tl.'!"""'lt 1ake S'h~n•re-, 19 ••• 
,.. ~ tN.• ~en, 10 ••· 
JI lake ~--•.• ~· "· 

J1.,..,..MJ..Meald.a••• • ••· 
$f .-40 Lf.ske Sl'wiill"&, 1:} 04 •. 
ae........- Late. $1Uv•,· 10 ••• 
St .-#1 t.ae $'~-.a, 6 <to·. 
40 • .....;so lAb lll1aen,.1a •• 
u.-u ~ Sb.inff&, 12 ••• 
42 .-IS tab Ghia n. 1'1 oo. 
43.-4~ take Sb.Ulen, -1.ti oca. 
44 • ......f.2 take Sbinen, l.G oo. 
41•-ff Lake Shin.ere, 10 ao. 

_4fl • ...-19 I~ke. ~~.st 36, oc. 
. iV .~ Lak,e '~»a,ra, . 1.. 110 • 

-·-""' lA.-: ~~Af,t • 00
• 4,9 .~16 't ak• aii.Jj•»s, A oe. 

50.~l, .. , tM• -SblJJ;e~, $." _,. 
51, ... ~ .ta• t1t1di.-, · 14 oe • 
sa.""....., ·i:-.e $1;\ilvw' ,· 11. "a. 
·a.4f' Lua .·.~ie, l~l ••• 
M.•-ff. ~- S)d,Mn, 'lt ·oo. 
••-• ~ -~~••,· t _oe •. 
H.-ee we· Shiu~-.... ,, ._ · , .a~i 

1 inaoa- ·b:, . . • o .s oe. 
5'1 ."""'4t tan ~~---, '.1, oe. 

' .• ~. f ' 

a.-11 L&IC•· ~•z-•; ',20 ce • 
. •.• :.. ..... ~ ;;Jhi•~~i ll;.; 'ee. 
&Q~ .... t t•;voti., i~,: 00,f · lJ 141ke ·. -. ........ ;.;.:, z "'.... ·.· .· .:;•.-. ...W.j<jf"'""• . ~. • . 
6l.-l take ~••t • 1~.o, ee; 21 !A.. ~al'.41 $ <UH l SIJ!'H• 

aolol"el Atne;-, Ow5 or.,. 
&2.;-.1.0 -~· Sh.l•xi-:s, Jl.O oo~ 
a ...... 1 Lfti• t~~•, io o,. 
M • .-41. ~, 51:J,,intr,s, 1?$' oo. 
ei ........ o t,Jil\e~•~• 8 oo. 
••-• --~-·$1lt~,n, le' ••• 
47,-U Lab:. w-..n. l.f ce. 
&El.-li. L ~-~~~.- ~ "· 
'tti.-4v ~ shlu.ra, '22 ••. 
ve.~-10 I.;ab ~11"fP, 12 eo. 
'll♦-2JS Lak'a.-.SitJ.Ml"llt &, d'O. 
'l"J?. ....... JJS Lake Sl\1'.aara, ,!5 c-o. 
n.~-u -~ ~ld.n~J'•· 3, :oo. 
74.--SF Lake •~h~l\•~•, .ie ._ec. 
7-5►-~ ~. ;~~i..uH. '21 cc. 
,e: ...... u 1.- f\~Mrti, 5 ~.O,. 

,, ~-~al. ~• Slµaera, . 23 oo. 
,, • ._.,; ~-lt• sh1•1"•• ·.et ••• 
vt.~42 -~ s~iaen• . li co. eo.-s, W• 3l!l~li;t.;l!'j' l?O ·ec. 

81.-i ..... *·' .... '' ~ 
· Sh~n:, . :?a. a,. 

u.-u· l.,alte sau.n, .22" «.o. 
ez ... -aa Lake Sh,t'aer•., 21 cso. 
M.-11 lA,lla·mwtua, I oc. 
86-w••• LaJt• Sbtaen., lJ co,. 
86 .. -2, tak• sbiUN!I,, 1? ,.5 oe. 
s, .• -'7♦ Lake l:lh1ure, Be ce. 



\. 

JJ~:aariart&' s Gulla 'Q,1:'e n.rst etud.1•11 1n. '1\e foll or ltlt • , when a 

ahcn ••••«rld 111!4 t ~u 1r.a4• to ~ina.w :Ba.,. DW,,i.Dg \Ma vtp, oa 

No,---.:r u, a t'loek or td>OU'l 900 bl~ ee.a &Nill f•Miag ia a amall bqou 

n.oa..r the Stat-• Game Reha• a, W114 Fowl Bay. .A.'t tlra.t, oalf a t•• 1t1• 

we,.. wad.tag a1'1t l\lfJHtru'tly 1ftU'1i calling to eaoll u\hsl." wi '4 a .l.'tqna\aatl7 

!Mlp•ted di.PJ>tnrt Qf tJH.t1r bills into the W&tei>, wh!ah was abou• tivo cauti

•••l'r. tl&op. !;»-,Qll m•.U:11 bl.rti'S cam-. appat'&:lilt1t. -.11AA he:ar4 'tclle Mll !WW 

w:bieh aou•4• lilt.e a lmrab whi.,,ie. A.s they ftl..$&'04, 11()1\'.lle tn.m hicli above, 

ill#J euddanly t.uraed the.ir had• t\O.IIIUfllri 41al."i. ill • 1utr4uS:t JtlUN •• 

t-4111£ !tt'OUP• Thoe.e flYin.t tl o•• to tlle •tar.r•··· el.on& \be UOJ.1t ••r• 

•ttul.17 at'Rl.oted. to tbib tnut. The taot t.hr:..'t &'f ~11'4:a weft ob\&ine4 fft>lll 

tbree anella r,f a l2•ga.uge 1'8J>•at,ui• a,ho't-pa (1M4 mic ti d1oRaoe ot 

ii'bout tiO me1er1 indiea-cee how thiakl.1 the 'oiHa nre ~11$~le4 •Ml• 

fM4ia&• 

'.l'.b.e e1omach eu:min.\iticm n'Nlll• th&,. ~ sun_.. ••n reooTtN4 from 
. JJl 

all tM bird.it es llh~Zl 111 table l• (t,ea .Plaiie ..ta, S'ig. 1) • In th·e of 

them., one Pero!\ hom .ach was olt'lalned.. ~ s,~1;1..,.C~.bnd. Shiur waa aleo 



waa reeo•e"4 trom t.tut 8f a,omaaba. Tl1i a g1,-ea an a"Nl"8fiG per bircl ot 

al;ou\ 61 na, aaoh d.iaplao1Dg O.J8 oo. 

The 411>ee1a1 caoa41 tlou un4er wlliah all the Bonaparte•• Gulla were 

taken in 1929 re.1••• some qu,eat1o:a. nnt, were all the f1 sl1 piokel fNJI. 

'\hla place wb.i.oh was s'bout 1,000 aqwu•• meten"I secoaA, how long had th97 

'bee telt41.oc in 'lhia baJ'OU,? 'fh1.r4, how .,.,. Lue Shiner• nre in lllia 

ana, routh, what pan o-r the ll&k:e Shiner population wu taken 'by the 

b1:r4a'I The tiJ>et u.4 the •••n4 of the•• q•s-t1ou eoul4 not be u.awel'iMI. 

eoaolu,111 v•l.J' • wh11• only mtJSb, eat1-.tea eoul4 be mde \o answer the 

\h.trd Wl4 to\lJ'th quea,1,uut. The pl••• na eeiael bu~ the aleaie ~hinera 

Nze 30 small (abou, 2.5 em. long) t.b.4\t they paued through the meshea 

ot the seine u.eed and oonaequenUy the :fish o'b'taine4 d.14 not oom,pr1ae a 

rapresqtat1 ve n.mple of tbe f'1ah '\hen ooou.rriag. ,or .ii1a reaaoa, the 

eaioh was 41eoe.rde4 and the haul waa ut l"800J'484. Obael"'ft.ttoa in4ioated, 

aciweTer, lha't e&oh tlah oeov.pied an area in the l'Oqgh o!'fler ot magnit\11:le 

ot 20 sq,. ••• td \aout nga:.r4 to ib.e dep\b. ot ~ •••I', or 500 Lake 

Sbiaen to 8'f'Gll'J' 111quare meter t.ftfflt '8e sv:raoe ot •• wa'\er. Thi• w:.>uld 

yield an aunaat• ot 1,500,000 Lake ~hiJlva in thia area. At ea a"ftrage 

ot 41. t1ah tro.m en.ch. 'bi rd., 900 bh-4• mut ba•• utea Z&,900 Lake Shiners 

aurt.ng th1a teeding ti•• gran\ing th&\ all the tillh reooTered tram the 

a"-3maehs ••r• p1eb4 tl'OJ'fl tbia area.. Thia rnmbmr nu14 rapreaent about 

2.e per en., ot t.~ lAla Shiner popullt•Uon ot thi• paoe. 

A\ ihe nt• 1n wbiah Pera nn Ntoon.ref1 1 the toO lliri• would. haw 

'8k& fit .Pvoh ti.llprlln&•• 

'l'lle ••~•te4 m•l of •• ltird ·aooord1Jlfi 'to '\be reeult1 obkinell 

would 'be .PU'eb, 0.06; :tau f:Uliner, 41.30; Stnw-COlored. Shiner, 0.01, 

Mltl ~- 117, 0.01. 



Tabla 2 

All Oollee\84 at W1ld Jowl Bq oa Ootober 28 

1.-1 Lake ahin.e:r, tr. 
2.-1 L&.ke .Ghine:r, t.r. 
5 .-1 Lake a:a111,·-r, .5 ••• 
4.-1 Lake Shinv tr; 

l 1'ur&ellloorn \Ku.tile, tr. 
0.-1 Lala Slliaer, tr. 
~.-1 Lab ruaer, tr. ,.-1 Lalre Shiur, u. 
1.-1 Laa Slliael', , ... 
t ....... 3 Laia Shiaen, a ee. 

10.-2 twm Shlaua, l oe. 
ll.-l. ~ Sb1na 1 tr. 
a .-1 Lake Sbiruu•, ir. 
11.-a :Lake Shin.ere, l,co. 
14.-4 Lake Shiners, 2.5 oo. 
11.-1 lake Shin•r• ~r. 
16.-l Lnte fflline:r, l.5 oc. 
17.-l lake Shiner, q,,. 
1e.-1 Lau Bhiaer, tr. 
lt,-l taka Sh.t.nez--, tr. 
20 .-l Lan Shine:r, v. 
21.-13 Lake Shi.nan, I oo. 
22.--s Parah, 4 oe; 2 Lake 

Slllattrll, I oo. 
az.--a Peru., 6.5 o,. 
u.-1 .l?efth, l e.o. 
25.-22 Lake Shin.en, fS ceo. 
aa.-e Pe:rab, I co; l i.au Shiner, 

• :> eo. 
sv.-1 Lake Shiller, tr. 
aa.-1 Lake Shiner, tr. 
ii.-l la• Shaer, .5 oo. 
so.-a Pft'Oh, ,.co. 
31.-1 ~~-0 ••• 
32.--6 1.-aD dhin•;i 1.1 oe. 
a.-1 Lid BM•l•, II'• 
3f..-l ,r-oa, s ••; a Lallie 

6M::-~a.ra, 1.5 ••• 
u.-14 Lan Slaiun, 'I••• 
3&.-'1 Lak4J 8hiAU,a, 4 001 .ft 

Spot-Tail SJliner, l ••• 
37.-U Lalte 3h11WN, 10 oo. 
1&.-1 Lan Sbi.aer, tr. 
19.-l Lake 9h.1ael', tr. 
40.-17 Lake Shiners, e oe. 
41.-7 Lake Shiura, a.5 oo. 
4.2.-..&'1 Lan Sh1nara, 15 ca. 
4.Z.--23 Lake Shiner•, s oo. -33-

44.-1 Lake rlbiae.r, l.'1 ooc lS 
MQ'f'li••· 1.6 eo. DYJIIPAII. 

4:5.--:SO Lan Shinen • 1£ oo. 46.-.nu,_. wv 
4lf .-z Blue-bot'ile tl,-, ill'. 
41.-10 Lake Shiura, e.s eo. 
4t.-'1 taJat Shinera, a.,••• 
50.-ae I.ab Shin••• U ca. 
51.--& Lu:• Shln.ere, 4 ae. 
.02 .-1.0 Ltdce &hi•n, "I ••• 
t,11.-1, Lake 8ll1ae'l"s, a oe. 
M.-46 Lake Sld.Jters, 12.5 oo. 
eo.-1 Mayfly, tr. nymph. 
se.-11 L&D a!l1uers. 5.& ec. 
57 .-, Lu• Slli:u.eJ"f! t i "· 
se.--22 La.Jl8 sMaen, D.5 oc. 
f>t.-20 Lake Sb.1B&Jl'a, 10 oo. 
&o.-...ao tau Shinen, o.• oo •. 
&1.-11 l.ake fflllnen, s ca. 
&s.--t.a taa.slaiun., 15 ••• 
ea.-1'1 lake Shlun, , ••• 4 Spot-

\&11 SMure, 1.5 ••• 
u..-1 Lak• ahiue.ra, 1.2 eo; l 

SU"&w-oole.re4 a.1ur, .e oo; 
1 JoUJ:17 naner, .5 ce. 

61.-1 Laa mitner, . tr. 
66.-1 Lake Shi•~, t-r. 
a,.-1 Lake :slU.ner, tr. 
ea.-1 Lake ~hiaEtr, tr • 
69.-1 Leat.B.ee\.le, tr. 
70.-1 Leko Shiner, tr; 2 

leo.t IMtetlea, t.r. 
71.-1 Lake Shiner, tr. 
72.-1 Leaf Beetle, v. 
73.-1 Lake Shiner, u. 
'14.--PQ' • 
,e.-1 l..alce !!lbiaer, 2 oo. 
76.-1 Pers, l 001 l J..a11:e. 

Sk~a•r, .s 0•1 l spo,..uil 
Sb1ner, .5 oo. ,,.-a Pooh, 7 oo. 

'18.--4 POHll, '1 ••1 1 Lake 
Sb.1aer • 1 .1 •• • 

"lt.-11 Lake Shinen, 11 oo •. 
eo.--1 Bl•t•no" JU.:m:Mnr. 1.0 oe1 

13 Lake Shiner■, 10 oe. 
81.--pty. 



88.61:naw Bay we.a Illfld• d:ul'1Jl8 tllla prel~JUU.'J 1ave11t1gat1on a.ad tor thia 

reason, ,._ oall tor 1nto1"Jlll-;1o:a rep1"41na '\he •ttnt. ot thte ,rpeoiea '° 
llle t1eher1e• ot \hit H1 1• the tall 481l884e4 further 1nw-attgat1oa, whiah 

wav. npplled the toll-owtng year. 

Ill ••o pe:l'ioda 1n 'iDII tall ot 1no,: a 1otal ot 81 :sou,ai-.e•.• 

GuU• wen eoll-•••• hul aeye.tal Poia"~ in. Wild. -rowl Bay, part.ioularly in 

Sarld Poat and 1a Bay .Pon. On Ho'Teaei 161 it was e:a:eil1"8 to oltaern 
. ' 

the m;S.gntt.oa ot 'thia 'IP•t1••• HulUlnda. ta al.mod oon.tinuoua .movemaat 

were •aioh.94 paesiJS« about 200 mmn tl'OIIII. the ••n 11.ne of the ._ of 

Sand. Peiat. !fhe ~nt laawd. aeal'ly .a whole i.nominc&. 

The :tint eolleotllng 1a the ta.11 ot 1180 (eee Table I) we.a 4eu on 

ree.r, the CGllteA'i• ot ti.,,a awaeou. ••~ largely Lair. Shi•n (See Pbte 

IV, J!ig .. a). Thia ape01•• •• reooTeNd. boa 11 atoaaohe ot th.ls lot. 

had oonteata l"lllllgillC froa om ti ah Willa• wlmta of 0.1 •• to 23 :ti shes 

meaaur1.q 10 ••• a.tost ot 'ihe other wn etomaolu, at 11Jd.~ lot co~iaet L&.118 

ot tau Shiner• noOTe1'd. •• U •1th a 41eplaott4 .al\11118 ot 16 eo. ODe 



atomaeh had 4~ ti•h (11 oo) • illree had. 30 or mo!"• f1ah ea.oh nnd :ttve bad 

80 and 21 ti.ah eaoh. The 1,alte S.t.wwra HN in NTenl 1nstw:u••• tau.4 to 

haw bean eaten W1. '\h other too4 i tau. 

The reeul 1ie tor th• fa.U ~ 1910 d.01' tluit 90 ou, ot 81 st-.u ha& 

notbirig but tillb., ehietly Lake D.1mn!•; tiw ba4 iuee,e, while thrH other• 

had rd :ad too4a ot f'1ab. and 1.ueetw • 

Jl._r.loall.7, QWlftaGial tillh (PeNh) OOJIPl'1•• z.5 per cent of the 

toW toaid w_...n4, un-oc,mmeroial t'1&••• ea.a per oent ( •• take Sh.1aer 

•ld.11g llP 91.4 p•r a•t), ._ inee•'•• S.9 per oe.'i. 

137 vol\llllit, PUG oomp-!'1•• 14.3 pe.r oent, non-eonnerc1.al tieh••• ss.o 

per oat and iuen• o.& per -aent. 

The data a!\Qw '\h:att el. aona,a:ne • a Qulle had eaten ~ Pe.rob or aa 

aT•u-ap t:¥f. o.ae l>fll" Di.r4J &07 Lue aldn.era, or 7.49 MohJ t1w s,at-•11 

Shiner-a or u ind1vl4Wt.l aftrage ot o.oe fiah •••hi ou 8uaw-Nlore4 

Sblne+r 0.01 eaeh; oae .ToblmJ' Darter Ol." 0.01 ea.us 18 ua,tl.1ea (!!J.MM&a} 

oz, 0.22 Reh; :tour Leaf Bee-tl•• or o.05 enoh; thr'ee Dlue-Bo'\tle 111•• Ol' 

0.04 Heh and OU lamtllieora 'tHJet.le OP 0.01 ·••b. 

The• l>in• vb.ea in Baginaw Bay ue al.mo•' ta oon1-1auou movement 

exoept wh• °'be1' GN fN4111&, '1lu making tbe Ntimete of their number 

41ff1t11l\. Ho.....,_.., • eeUmat.e of a 40.U.7 avenge ot 1.500 bir4a tor a 

period r,f 3' ••1• f'J.fo• a.bout onott•r 20 \o al>out Jro.,..._r al 1• aone14are4 

sate. Tllie wlll Mk• a total ot 51,IOO 4a,-b1J'da. OJ-an,1ns ,,_. t
uw the •- n.• ot Ui1•nlon oa lb.• ONll!On ffar.u, theee biJNla would 

-II-



haw tilled thGlr noaoba eigllt timu dllilJ. ooadltione nOh as 

oon·Unu.,w, teedina when they t1114 too4 eui,p3.¥ aa4 ooatin110u f'l.71q •• 

GO'lill&OD T<.n."a awl BonapartMt'• OUll u till" aa fM41ng 1n Sflginaw Bay 111 

oonoeionet, 1• t).ud \ho tea woulil baft u ea.s18l' 'U.me t.0 looate 1 ta too« 

a gull looates the supply or tie• the chanee 1• -tha:\ the siom~,.oh ia ftllect 

to tbe oapaa1'1 la J.)ll'tlJant1oa tor t'ie tUght w an.other :pla••• Ooa

aicleriag tlleee ho aetiTi 'U•• ot tu 'b11'll nu., 11 wow.A lie logieal to 

take th• flW.l'"!lP 'GOD teat a ot the ----·t· G0UNle4 1n l9at wh• 'i)la '1,159 

were tee4.lq qi tho•• ooUnted. ia lHO wh• they wn ehot while t"l.Jing. 

toll ow 111g table• 

JI. tbe .!!11. !JL 1929 ud 1130 

lU!. lNO ,A!!:. 

Ro. of bi.ma eolleo'H4 8' 11 8' 
No. of la-11 too4 1 , .. ftOOTel'N S 

:PUOh· o)Miu4 I .1?11 14 
Lake Shln•• o'bta1.u4 Nit eo, 2108 
8'1nw-oolon4 Shin•• oo'tained 1 l l 
spot•-11 Shin.en obu1a4'4 0 I 2.5 
~j.,un,►ao• MllmoWe o-taia.e4 0 l 0.1 
1olmllT DIU'tel' olttaiutl 0 1 o.a 
Mayfli•• (HS!l!M•l o1Jtaiu4 0 l8 • LMt leatlea oltf;a.lJae.t 0 .. 2 
Blue-1M11tla 111•• obtaille4 0 s 1.1 
Ot)l.z• iae•ete o1,'8.iM4 l l l 



Sb.inere • .ou other tong• tilhn, .1ov va,ruea, .ou Leaf Beetle, .ol.8 
b 

lllue-)S'ot\le F.lY ad .. OU other 1ueat■ • 

0-Nt.al tie: 
,.-. P°" tu•••••• .. ·· .. ·· .. ·· ................................ ,,.000 

tom b7 1mg9 pnpoJIAeftaoe I.be wgea'i 1 \ea at 1 te toed. Pereh 

f111.£er11,ags •~prlae al.tout ■s.x-,en'Ula ot 1 per e•• ot 1\a food by 

oil"OUDl•n• that the J'Ol,Ulg ot tho 1Nr also join the m1patorj grouP 

aouihhl't. ~el'mOl"e• 1 t ia p:,obable thtilt quite a aumber ot dull 
__ ,_ 



b1rd• tnu 4e not pa.a• throup $Aginaw Day 1n the •:t>r1ng come baok tb.1• 

wa7 in 1be tall. 'l'h• mo•t plcma1ble ,eaaou. ihai oou14 be~- 111 

eaplam\io.a., 1.a the alluruiaaoe of Lau ahiner finprltnga &'t 11.ha, seaaoa. 

ln the apm.ng ot 19101 19 bl rd• wen ooll«rHd from tour plaou at 

!'able f, 

.Ucorul OY S!l'JM.& U.UUNNnOM DJ IOBAf Airrl'S 

Gtl'US FROM 9.AGlffAW MT• SPRI.MG, lHO 

1.-aa.MT111e, .u.pril ao, 1 Ltlik• ahizKn:r, o.e oe. 
2.-aa..,,.1ue, APrtl soi l 1'1.lQI ShiJ&er, tr. 
s ... -oaanl-11•, A.pal ao, 1 tab Shi••• ti'. 
4.-Ca•Ttllo, April IO: 2 !Ala Shlllfuti •• , ce. 

. A 

1.-oa.Gffill.e, April ao-, 10 Lake wan, ••o oe1 l «1nac l>Mtl•, u. 
6.-CaM'ri.lle, Mllf lt l I.alt• !tiliner. 1.1 ••• '•-a.,, Pon, 11a7 a.a, l .ltmab .. tr. 
e.-BaJ Ot~r, ha• 61 l Lo.ta $luMr1 t•f l 1-..t li...-1., 'lr, 
9.•-Ba.7 01 '7, l\lH lh l Lllk• Shiae:r, tr; l laat neUe, ,.,. 
10.~~ C.S.t7, 1UJ• 5z 1 'I'rou, Pe,en, 1.0 ••• l 4~ tl.r, o.t eoi 15 

~Uioorn Jl"il••• tr. 
11.~ 01,,, .rune lh a Pw-a, 4.o co. 
12.-~ Ct \y 1 1"118 Ii l 1.ake Sb.111tH', O.I 081 il Long..Bon.e4 Leaf 

BMU.ea • ,r, I -,tll•• 1 tr. 
11.--k1 01"1'• J"tia'rl.• ,, 1 hfth, 1.s ••l a -.a11a, o., ooi l d.ragon tl:t, o.o oe. 
u •• --141 0:1\7 1 .lUD.• &. l LaD Shiael', il"J l Loq.borMd. Leat :&eeil•• u. 
10.-aa7 Oi ,7 1 hm• 5 J l -,rl.7, tJPf i banl.e • tp., 
16.-Reor -.th ot nu-i. Rinr, 1ae ,, aa uyfli••• ,.o oo. 1,._,__, mouth ot a1:r1e !U.ni.-, 1'1Ule ,: 18 matt~••• s.o oe. 
18.-Bn:, mutb ot lUtl• R1Tel', 1-• f: IO maytl.1••• f5.0 oo., 
19.-N~ 110a'Ut ot Rttle Rl'Nr, J'tme fJ t ma,fl.1••• a.o oa. 

le.W. 

•xeminecl •bo•• that ... r1ea117, 1 •. e, p•r oent ot the too4 t10ule'la ot 

Per-ob.; it.a, per oent, 11.011-Mmmoricttl flab•• oh1(if17 Lake ahineraJ ff .ff 
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per eut, i•••'•• Volume-tnoally, Paroh oomprtn l8.t4 per out ot 

t,he to\al rood, aon-o-.Mial tilh•• 1,.,e per cum, ar.ui lna•-'• ,,.a, pe:r 

o•n•• lt. 1• iat♦ffa11ng to noi• '11&1 the tall ooll•llon ot the p19T10U8 

year allowed thot Una lttr4 -. al.mo•\ exoluai-nl1 piffl"ft>Nua, aa only 

one l)ftgoa 11.1 raa1a4 •• reooftred t:rom 8? s-.oM. Thi• sbna how 

ftr:lable 'ihe toad l)f 'ihe Joa.ape. ne • • CNll ar be. 

TheN Nutulta tor i'h9 a_priM ot 1~ aho• taat, oompv.'ting tu tool 

i ,.._ Dlllleri.ollllJ', ~ IOaape.n••· Gulla living till• P•111od of' •tudl' W'e1"9 

more iuRt1YGNue tl\aa o\hen1H. Volua-.r1eall7, how•Te,, til» amunt 

ot insec,a taPJ:l wae about •Hrtml to 'tile W'AOU'i of ewrm1al. aa4 aon

ooaner1eal f 1ah ea oom'bi.u4. 

oa 'lhe 'bas1a ot the neul\a o'bkin.ed, one Bonapane• a Gull at om, 

teedbg timt hd. eatu. 0.2ll. Peru, l.ODZ Lab Sh:1UJ'a• O.:O •. Trout Peroh, 

o.l.lO tonc-aorae4 Leat kciitle • 0.101 oiher leat tiff•••• o.om DJ1l,1ao14 

beetle, 0.150 la:mel.11oea b•~le, 0.083 otller 'beetlea, O.lOI 4:ragon tly 

'
1114 8. ?89 llayfl.7 NJffipAa (!Jeeeiua) • 

.fraa oltHl"ft.t:lo,_ DlM et 'flll'io\tal plaoea 1a Sqinaw S.y Aun.ng their 

euppoaed pel':lo4 of ■Pl'ID& mipa\ioa. u. eatimue ot aoo 'bird• daily for a 

pt,r1o4 o~ 15 4ara ae.d 'beoa a4e. 'thl• Will ln.alu-de ,he te• birds 'that 

paand 1hrougl& the bq ••U•:r a:nA. later tluul HaJ O u4· May 9 nu1peet!vel7. 

i.N\Dina that Bo._,_.,.,. Olll1a, during thie Pfflod ot m1&ru.t1oa 

had OJI. an. tteJBge., rotUlecl th~lr atoaaoha etpt ,1me. 1p ~iaa• Bay 

(•q•1n1-n.t to ou ta,- 1taae4 on 1he rate of 41geetioa ot cosmoa Te:m), the 

toia.1 0Qll8"11JP\10ll a tlle 1Nls1• o'I :m.e~a. •~la1m4 on page 2G may lMt 

exp:reseed , tau.a, 



c_,.re1a1 fl•••= 
Pena .......................................... , ......... a,ooo 

'.loa-00111meMial ti ah•• 1 
I.Au Sll111ar •• • .,. • • • • ••• • •,. •. • • • • .. • • • ... • .38;000 
TJ'Ou, Perth .............................................. 2,000 
t'okl llOD.-OCil1alfFOl.al f'1allea ...... •• •••••••••••••••••••• .o,ooo 

,DMolat 
Br&WJI. DRke (MaJflJ) ................................ lM,OOO 
Loag-boaa laat te.ti.. ................. 5,000 
0'1le1' leaf ~ ..................... ·•·• 4 1000 
l)J"agOD. J'l.7 ............................................ .... ooo 
Oy\1H14 •• • • • • • •. • • • • .. •. • ., .. •., • • •. • •., • • z,oc:,o 
t.aallloon \leeti., .......................... 1,000 
O'lhar N11111.1Alla ...... ... •• • • • •. ••• •. • ••••• • 2,000 
Total 1aaeeta ... • • • • • .. • .. • • • •• • ...... ,., ..... • ••• • • •• • •• ... al.59,000 

The t1&Un• •~• tllot 1n. the •Pl'ia« of 1910, parl1q P_._~ CIOfflPft.ff 

alichtl.1 l••• -'&MA 'four pe» een, ot ,a total .. ,iJrla,~ed num'bel' ot tool 

t 'iellll OODfllWlBfMl _,. the mipat1D& Bonaparte•• Otalla. Boa◄~tal 

tts.bea r-,nsen1J awt 1~ ,_. Od.t, wl'.41• -the tn•t• make up the bal.aoe 

of aliiou.t 77 per cen,. 

The Bona.pan••• 0"'1.1.a are uav.aU,- ••• 1a S431n.aw Ba.7' Oal.J' duri:DC 

tb.e1r ».or't.bea m1grat1oa 1a \he ap:rtng a.n4 oa t:heir ret\lftl Journey 1n 

the tall. Octeaaioaall.J, howner, a\tlNrrtmt 1n41vt4ullla m,q M aeen at 

eenab\ 180late4 :vlaeee in tu lHq' 4ur1ng 811l111mer. 1.'lllt ooov:renoe I 
·t:2.JC.. 

haft at'lr1buted. (Na:aul, 1930) to i1urutti&Ge, of tood in. their regular 
"' 

la lhe .....,. ot 1110, lld.x bil"4a nn oolleO'led fro~ ttur• plaeee 

1n th.Ne ditte:rent penoda aa ahalfa 1a Table lh 



l • .....Pin11:uuu.ag, lUlJ 31, l t.a1ca 611:lar, tr; l lU'llltlllcom bec;1le, tr. 
2.-Tawa.a 01'7", Augusl 181 2 Trnt+P°•l'U• t.r. 
z.-Loae '.?Jtee• Aupat 211 a;,t7. 
4.-1..one Tl"H, A\l&U,8' 111 8 pioua.4 11-.tl.e•• tr. 
1.-wae 'rl'olt, Ausuat 211 I Lab Shi»n. • ea-.. 
•·•-tone 'ff'oe, Augua'I 21, ll Lau SlUJHl1'St 12 •• , l Sh'tur-colored 

Shina, loo. 

rov 011'\'la ,._,. o l,la1ne4 tJ!'O!I Loae THe Ialan.4 on. A\lgust 21. On• 
b 

aa em,1y • the se..a. had a ~nff ot e1gll:I IJ'O\m.4 J-tl••• ihe ~1 id 

bad , ae. ot 11u•ec1 Lake Sh!.un rm4 l ••• o'f one s._.-aolored Shiner. 

'l'hl renl\ of the -....ta'1.0ll .... tllat the Bolle.pal"t•'• Oull d,ari,ng 

,11.e • ..._JI' 1• a r,aue4 tN4ff oa ~• .a , .... ,. wi ,h a creat• •endeay 

towal'da toi-a.ge tS.elle•• Jio __.NS.Al t1ah •• l'•l()Tered from. the su 

atoaoa fmlldneli. B0 n---.eroial tl.ahtt• oonJ,,1'1•• f8 pa eent ot the 

to-1. 1'oo4 ruoftl!N. tna alz etomana. 

Ae ibe-M 'b1zr4• nre altlMtn"lt.DI ••~•n, the--• ot 4.aJ• thay 

\f01Wl poaa1-.17 a,a7 1.a Sll&S,aa Jay «>\114 not lHI 4e1aeftlina4. The &Nflloe 

ot OOJialroJ.&l tiau 111 \ulr •toms.ea 11141eatN \ha.1 'thi• apeotea 

••---• 110 pe:mio1ou■ fNtUll8 halti'\a 1• the a...-r. 
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Tllo deat.r,ut,.ioa ot .forage fiahes aaueed 'by th. te• birds rematai:ng oYer tu 

summer 1a eouatdered n.egllgeal>le • 

•• mcsr,)l.'?S 10n SP~Im, 19111 

Ia ltsl. •Pring a\udiea ot Bon.apane•• OW.la weff resw:aed on tJlq 'f. 

In Bay' 01 'iy, eight etomaou •:re GGU••ted. oa thl• wq. 'l:he naul ta ot 

the aulyna at theee atoma.ehe ie g1'Yea 1a !allle 6. 

1.-'87 01.tJ, .J&q 7 t 26 Lake cJh.lnen, 9 oe, 
2.-Ba)' 01.-. Ma,.,, 46 ·~ :eth1A••· l& "· 
1.-aa:r 01., -,. f i 30 ~ 81d.n•• 1 a oo. 
4.-Ba, OitYt Ma, '1; It LUft ~MN, l2 cc. 
5.-aey 01t7 • Jra7 'fi 4 hren. 8 ••1 54 l..alm Shiners, 17 qc. 
6.-Ba.J 01tt, Uq 7; 11. Lake Sll.1Mre1 S ue .. 
,.-aa,- 01,,., Mey Vi 8 Pooh, • ••; a .tAka Wnere,. 2 ee. 
a.-aq 01..,, 1&q ,. , xaa 8ld»a1t•• a"• 
,.-:sut ftau,. ., ,, 10 Lalril Sluaeiia, ? •• 
10.-llaat !awe, 1119' 7: 6 lA)at. Ai._., 4 c,. 
U.--ao.ad POU,.,, ..,. 7; l Pooh• ·•• 
la.-su.it Po1at, ua,- 'h l. Lab SM••• '"• 
11.-aud Pe.in,, _,. '* l Lake Sl\l.Jl•· iri I ~-4 lMe,l~•- tr. 
U.-&m& Polat 1 a.:,: ft l L ue ild.aert VI l lamalteom 'beetle, 0.0 oc. 
U.-aaad .Pein,, MIQ' Yi 2 ~ A1Mra, •• 
11 ••• su.4 Pa18' 1 NIQ' ,, 1 laat lteeile, tl"J l CJ'l)nndi.,. • tr. 
17.--sand. 101.,. lfllr' ,s l leNh, v. 
1a.-aua P~nt, MaJ ,1 l 1.r -..,1e. tzoa l Qnr1at.4••• ,r. 
lt.--!awu cu,,• Mq 8'c 19 -,tJ!/d, o.o HJ 2 whittlie1& ltM'lllee, tr; 

1 Ti& ..... , v. ' 
20.-t'aRS 01\:,1 May 8'1 l J.ollg•b.on.14 leaf 'beetlt,, 'IJ'• 
21.-!naa 01., I!.,- Mt l Lo~ leaf lte•~l••• ~. 
2&.-Ta•a• 01it, 11a7 24.1 l •7f'l1t VI l wbJ.rUelCJ"•·'1e, tr. ••-ta•• Ci v, VaJ' •~ •l'IP11J'• 

ftrietJ ot tood., 'both qwalltativel.y &114 quant1\aUftl.T• It •101r• al• 

that tho f'ood Tarf.M paall.7 wi \h the d1:tterent plaoea and a, dittennt 



.:1.000:rding it1 t.hia ne\Jl.t, a lo-napane•s Oull at 8l11' one teeding time 

du.ring thia seaaon o~ siua, ••• o.ao1 Pel"Oh, 10.s.2 Lt(ke Shiners, o.oe, 

Lor&s-ht>l"Aed Lui B"tle, o.oa, l.t -...ii.. o.uo wh1rl1t:1g beetle, 0.043 

~114 moth mid o.869 Ma,fl.y (llp~ftl} JtYllWP• 

AafMlling that 300 l'lird.e daily oe0\U"l'94 for 15 dt<:i.;rs, or an aYerri.ge 

page 2&). 

~ial fialu 
Pereh. •••••••• • ••• •·•. • •.•••• ••. •• •• •••••••••• , •••••••• 1,,000 

Noa•oommeroi•l tl ahe111 
Lak• Shi•r•• • • ••••••••••••••••••••••••• a,o,ooo 
Otll•r OtpriJdd•••••••••• .. • .. ••••••••••lf•• 1,000 
'te\al aoa..,.....J'G:l al t1 shea •• • • ,,. •••• • •• • ••• • • • , •• • ,.,382 • 000 

Inaeoi• 
G~ull4 :&eetlea. •••• •. ••• •. • •·• •. •• • •• • • • 5 1000 
:t41.7tl7·• .... • • • • • • • ••• • ••• • • , • •• • • • • • •• • • 31,000 
Otbar 1uaot••••••••••••••••••••••••••• 14,000 
1t01&l 1naeo•••••••·••••••·••••·•····••·•• .. • .. ··•••·• .. eo,ooo 

oet. ot the teed in 1930 to al>Ollt IG per oen\ ln 1181, an.4 insects •owed a 



~ 

lt the nn.l'la ot tbe tov ••aou atu4¥ welllt\ be tua aa a buAa 

tor d•••-1ldq tb• .t.atr,u1Ua ot tmt Bompane•• l'.lulla 1n Sa(d.na.w Bay, 

'1sve W111 'be a ann.ge ua\U\l toll of tood. as shna 1a 'iha •bl• below1 

Table '·-'Md!!t~ .!£ ta•.t.i!! , .. -

II I f ; I . itl() Ir 

~al t1abes 
1•1 

1910 
lon.....,tllM2"0lal t18hee 

1111 

· 1930 
laneta 

ltal 

!IPW!l'.1 iJWI llM!! 9!!. 

.ts --· .!t. .. , •• 
S:pJl'ing AW• tor 18))ft~• Aft• tor talla Total 

of ltlQ ad 19&1 ot 102W & lt.30 
• • t I . i 1111 ' :, • ill ~ •• ' 

u,ooo ?4,000 81,000 

40.,000 ,u.ooo, 11,as,000 11,346,000 
au,ooo 

111.000 
lSl,000 69,000 uo,ooo 

I0,000 

toot U,eee bil'da tab ln. ti. aprmg 1.41 41ttuat tram t!a t obtained 1n the 

tall.. TA• Penh r•Unaa macle u.p ••'-'1" UOl;l't .& per oent ot the f"oo4 

ill tile 'hlo -,r1np ot atu.47, \'Mt ill tlll t.U, '11..1• 11i• ee,iprlaed. l••• thu 

ou-ten'\ll ot •• pel" a•t ot * .. ll'll.a• tolal foo&(Wha the items wen 

IJOU14fl"IMI :mmmoaU,) ........ Nial tiau, ot •btth lake ahin8J'8 
o. wi..J..<, v--~ ~ ~~1 

t1.-.rea p:reponAeranU.y ahowe4Aecnpr1.S.q a\11Ur1N.ll.J'• 20 pe oct o~ ihe too4 



io. IMO e.nd e-5 per ecmt 1:a 1181. Ia ~• tall, lh1a 1\e OOJIIP.rl•ed more 

thM 99 per oent ot ,u total ttlOA. l;Jlaot 1 teru nlao eowed e. wide 

'f1lr1attoa 1n auuer in the two spruig• atu41e4, but in t.:be :tall oom.rpiaed 

lAt•• than 1 per oat ot the w'6l too4. 

Lek• Shilwra oompriaed. ,a. ltulk ot the food. 1n both fMl&NJUI of both 

,eu•, uoept in \he a,ri.ag ot ll.10 .,,._ tuena ehow a 11aenoal pr► 

poactenatN oveY thi• tiah. 

1, 1'U noted tlla\ du'.ring "1• tall ot ooh ,ear o'f study. tue ShiaR 

t1:ngarl1:q• ••re ••• 'tlJ.Gk a1'mg ti. anon of sagin.u Bq. At the 

re ... •ion of tiba waie:r 1a tu tall, lt wo a OOJllllell eight to a:ee tllouaande 

ot I.au Shiner f1agerlillge Neoma strau4 along tlae ahon. In. otller 

1ne1raaaes, tba7 were trapped w1 thill &Nll alulllow peols fome4 bJ" t.be wi •-

4aftl ot the waier. ~ ot the• ftshea wwld haft died ba4 not \he 

sulle eatea \ha, a aQll8tbiag of a nui•n• mif.b" tllue baft bMn cN&'t-a. 

Bea:- 'the t1ah hou.a•• a, Jar Pert aa4 Cuenll•, in wner altou'l ou or 

two mnen dNJ>, million.a at Lake lhiu:r tiJl&N'lillp were oba•ned a\ 

.. l'tain ti••• 1:n. auoh a.)nmtun •• M Jimpe.n to t.be ••••• a Aarlmr eolo». 

flJe•• tiiagerluge NI'• w).aat the fi,aeaa '\hoU{(ll'l w be La.lee HVJ'in,;, an<'I 

were wbai oaueed them 1lo olatm tat the "111DA1• gull•.. are oompe,tiag wi 'lib 

them tor ,.,, ma1a,e1ne4 tlult• aN..-.iD& .,,., .. abmie gu.lla ••t more ti•h 

than HOB •• ~ 1n OM ,.. ...... 

A. nn•1 or Uten\ve ••••lac tu toe& ot Bonaparllt•• G\lll ahowa 

omud.derable ftl'ia11oa tor tJ.ttenal looal1t1••• But t.he aeOOU'l'da ta4 to .... 



lea4 'to a g.-._al Op1.n1on that lbts. epeet.a ie lazpl.7 iueot1TOrmus. 
,qt 

Ru\k.U ( l.G~ ttlnUld t.aelr st.omache to be a-684 w1 th 1:u1\e and lanae 

,,n 
lmida• (l~) bell"9d tha.t lllal1 ts.al ad nr.tau aw1mming czwkcseaua 

· $N the eh1ef toed along the •••ta ot lif8.lae. 
~~1Jf~1 

Nonoa (190~ NJ.$11iJ.Dc t?vm the ea. •••• (~.U\-41) claims tt.tei 

llealdea t'lah amt gUIJe.g•• · 1,a lie\ •• tou.4 to oo:a1t-1at of magoia ot a t,ly 

'1utt 'bl'M4• 1a 4•••tac ...... ,. 
116 

Eaton (1910,¥ report• aNillC Boatt.;pu1ie'• GllUa ee-aNlU.ng tOP WOl"IH 

and iuHt• ow.r flDl:pa ad plow4 f1e14s. !6 sa.ya• hownar, "libat the 1»1r4 

1a v.nall7 •t w11b in Bew toa, whe,M M.z ohaena'U,lt)u ••re ._._., ll'Wltil\B 

tor 1\11 tQOC.\ on lllkea ud. awn. 
. w~ . ,,-.<t . 

Affording w ~• ~ ( 19~:) • 1». a6Utioa to ineeota, "1• 

too.i ot tittta ••iee 1n lrt"'iD oouS.•t• of ae.ll Ofttl"tac.au, UD.eli4a 

ei-1 tMUJ.l tiall. 'I 
~A'l 

11 • 
Jea, (lO&l:.) .ma.iataiDa tba'\ the t"4 at Jeupam•• Gull.a 1• largely , . 

1naeeta. 

ob\a1•4 in the et.ud1N ot otur a.u\h.on. Ia Sasl,naw liq the bir4 was 

touncl to Uv• up to 1t• re"-t•tten ot ••tas laJPlY ln•••Uvorous only ill 

tu aprlag. i,ut 1a the tall it took to ,. ua1'48ll' Lake Sl:unen, eapeoiall.7 

1hen evo.n4e4 la pools along .'ibe atto•• 

~he gnat t..,W14aaoe ot tile ~ Shiner (Jl!-U.J.?1~ athe£illo!f.e1) 1n 

......... 



S&l!d,naw 1117, llDlll.4 aeem to 1n41 •t.e 'l1w t 9ff2l Wut lu'C• allllbea of \hi• Shin• 

•ften lq •• ~aneta .01Ul 1>nHld,¥ llu little •ttaot on •• eolliNi-otal 
!:, 

tiahen,a, altllou&h th1• ~•:r la u imponaa, foo4 h.PPl.1' tor •• _. • ._ 

tlah••• &,w gN&t b ....,_r ot $u.1ur tin.atrllnae is 1a tile t"all n• not 

eat1maw. o111q to 'Wle tut•••, ... '"117 81-.4•r ~UIJI ft*•,.._. t\lll.J' 

thl'oq'll ~- 8Ullll...ahe4 •i• .. ,. TMn -.u 'be little 4oultt, hoWeTu, th.at 
s 

oa17 a eal.1 p•r ••' or tb.• $J:d.a.1" ttaa,1r1111& peJ'O;latiQ.n •• •u\1111114 • 

... iheJ.Wn • tbeae ......a wue ~ii' ••• ..ia hd beea auaa4..i 1n 

..... pool•· Q4 pl'OllalJlJ' •lll4 Uft7 ,_,,. SU'YiwA 1.t tihe bl:N• kc m't 

T• <>al.7 OOJfll.flNial. fi•ll to,at to bl --- 1.a Sqlu• _,. ••• tlle PffO'ht 

aad this tJP&tiea wu ooutaii14 0111J·· as f1&tiJ!82"liap• &ad ·tu rolat1Tel.r in

a1gaitt,aac qua.ntitJ'• 

I eoaolwl• tha\ the •••~notion d tbe lktM»--•• Gul ia Sll.8:1•• B81' 

W01lld haff ».o me&aUl'fJ.\llO \Mme:tielal etftlft en tu tlaer., Jl•W• J"tfrthel'

J 
••• the taot tut ,h1 ■ ape• oe..-. ea '11.• ._., al.mat entirely oa 1.ta 

Jl1pa\1ou •:nd.4. lend. 111tt1.i,, t() UT e.l\eliflt• at i 118 at,a\rol • 

.,..,_ 



rrr 
-ff. 'fflE RELATION 01 'ltm CASPUN TIRI TO 

'ffll. eor~w.. 1xsmmns o, SAODAW 

BAY 

Ot "1le 1'11'11• ntiil1-4, tliS.e e.P(i,ctloa 1• tae l••t l!IO-.Ol'l in S&giM.w Ba7, 

Du• to ,,. lolll'10ll ot thcr bN9411!8 polUld.$ (BeilTt\r Islands, Ohlutleftls 
lake :Sf 

Oolmt-,' ant! othv iel.a411 1.n )41oh12;aa {'.Sar-row•• ltUj , they were 111tud1el, 

onl7 ea vauienta 4ur.lng t»u- non!laa. ld.&l'fl'Uo 1a •• &Priag, uut oa 

tbeilt n,w. kip sonhn:Nl ii. l.ai• -•• 'fb.,- al'1'1Te4 betGN \he o~r 

qe.olea 1• tmal.l gaupa • ...,_1.- a1Jlllt,ueo\till.)'. TM wr1.'Hll 414 an haw 

oNUin io •• a P'Gllp e'f more .._ Mtl1 birds., 1\ ,mieht 'be oitd '\u.t Prot. 

a ••• mm. ot the llr,iWPBit,- (If Mi«Ai{i;S d.1-d not ffOON .,, Oa8pia Ten Ul 

ld.a two J4f!'lr'S ot l:d.J'i O:b&td"ftli.lon 1n ••th1um 1!1cld.{i5Ul, •b!oh 1no1\ldd 

In the IPJl'~ Of 1930, eaJ¥ tou..r bh-4• wen eolleete4 ( Table 8) • On 

-,. 1, 11501 two b1J\'l,.w_.. eoUe1\e4 h'oa S-4 Poln\ and eaoh •t-oh waa 

tow:id to oon\aia t,,apmitleq •._,1ala or a 1.alt• 9-J'l"iDg. OM at '11a bird.a 

11111:n.S in. po,,MJ.-1oit ptn"t ot iu tieh wll• 1 t •• abo\ • The t:i.a wae 

obNrtlltt to haft Wldll.J.'IOn• p11·'1•'1f'MU•• :nom the 01ber 3'Qll&Oh were re

onex•94 a tew aeai.a f.n4 ftfflll,n.• 0t •h.• • ._ speo1•• • lt.1\•1oh9J! a;1,d1. 

Vpoa tmllliaatioa. ot the ..iu. D:r. lobD Vu Oe.._ of the U • s. B'11reau 



RJWi:)RD oY S4lt>l1ACB '.C.JllllU,TIOR.8 Ol OA&PIA?f TtJlm 

FaoM $MU1U.fl All' 

l.-a.m Poiat,, May li 1 Jae Hemq, v,. (l'eat.ar!.ttr l)IU"t ot tioh, 
ea,1aa,.a 10 !law 'Na alto11t l8C ia. lo111 -1 ,ted). 

2.-suat PoJ.fl• _,. li l l.Al:e Bem.ng, tr. (aoah•, e,o.} 
1.-c&8""1Ue, ray 1' I P_.cth, I oe. (f~t.a) • 
-&.-Oa..-Y1Ue, ..,.. 28s 1 l'eNh, 80 ••• (112 •• loag). 

a. itelffllta to~ S'Wmall', 1910 

1.-x.ou lne 1Blan4., l'u.l,J- tn, a hnh, 42 oo. (ltll"geJ' lU •• long}. 
1.-Lon• !ne lalal14, 1"17 al: l i••• '6 ... 
a .-Lou 'tree lal\!l114, 1'u1r' 21.l l lent\• 18 oc. • .-Loa• ·~ 141~ t Jul, 21. t l F•r.1', 10 oo. 
5.-t.oa• !no Ial.alld, ZUl.7 ala l Paai, 10 oo. 
,.-!Pas 'h'" 14&»4, 11ll;y al• -'Y• 
?.-Lou TNe lalan.4 11 ,.,_,. Bls l ~n~h, 100 ee. (1'14 •• lmig). 
••••Loa• T.ne Jw114, 11111' 2lJ l Ju~a, 5 ••• (tngmente). .. 
1.-te.e t.Cne Ialu4, 111\lJ al: 1 P•*·• 2 ••·• (tftpeat.e) • 
10.-suca Po1m, 1-.X., 11, l P...-. 61 ••• (1:19 -· lng). 

1. fteftlta tor a,nq, ltal 

1.-Wil4 hWl Bay, l.tq 4.c l P_.., "8 ••• (188 •• 14>11&)• 
.a.-lild J'owl laJ' • M&1 4, l .P.-eh, ~ ee. (ka4 uaeat-4). 
1.-1114 :P'owl Bat I MaT if.J l .Peeh • 27 ••• ( 101 m. loDg). 
4.-1114 hwl 19.7, _. 41 l Pa&, 80 oe. (well 41gaate4). 
1.-Wild Jnl llaf, Ma7 .fti l Perch• d! ••• (ant•l'ior halt QJ)ne) •. 
&.-Wild rowl kf1 JWlil 101 1 Pvoh, 45 ••• (otor1ol" halt pne). 
,.-1U,14 YoWl Bay, lue 10, l .Pwol\ 1 as eo. (81l'er1or halt go1-). 

?fie •--•h• •U.ne4 oa. _,. ~• flloa OUffllle"" found to eonia1n 

Jive. :rwm oae ot th• no11aelut, th·l"M P.-eh •re n•......-t, but tiae•H.on 

ba4 gone N ta:r Iha, oalr pa.J!'ts •ere ntll.194. la a.other nomob, a Peroh 

111uwd.111 112 •• aad. d1a,la•la& 60 oe. •u 01J'ta11uN1. 



Iu \he sUfflmllr, ltto, a ktal ot to b1rda WJ'Ct eollee'te4 (seetlon a 

ot Talal• S). :tU.n• ot \his Aalwi.r q.r•• -takM a\ oa ·U.• t.rom lone Tru 

... •on tai.ud two lflP"Clk. 1'Wo. ot th• l 1
•• l/'6HIG"f~ mttft.SW'fi 114 .!IL _, 

:JZ:" .. 
11.i ... NQ9EJ\.1vel,y ( 8" Pla•• ff)., Uo.m'\ ot 1W:U'ij llOWGVQ, .bed 'U4ogou 

purtlal &---,oat '\tn an4 a fM ••" 'H;.l"UGcted only' 'by ~••• A• a 

cuaee,q11•-. of Ula 41~-.,, the "fol_. of 'in& ti• l!"•OOT•ftA •••mre4 tl"Om 

2 •• ,~ 100 oo.. Tu --- ltir4 llho\ at ~&M J,'9,in.\ ••ta1•• .... PeNh 

Ia t.be sp!'tag ot UBl, f CUpia f.el'U Nft ooll•W (1Mun1oa I of 

MJ.e a). ~tioa ~ tlud,:r eiaao• 1reftals tu.t all at t'hml bad. oa 

l'H'Oll eaoll. 11Y• ot th•• W.l'\t• NM \aktll tna Wild :fowl 1111 ht BaF Pert 

on ..,. •• waile •• ot-.., wN •UNW r .... tlte •- pl.aoe oa lu.e •• 

CJt tAN• \hat Nn --. ... , oae ••• 101 -.. leq u.4. ~v.r wu 188 aa. 

The «u1t•rtor halt cf ma\ ot \he f'l•n neo'ftNd waa et.•• pa:r'll;r or enttr•lJ' 

'n.• dotn eaaw that a '\.?tal et al b1."4• •• coU.8164 ia two ,...,. ot 

•'-1'• A.a aoW. &boff, tun are 1lut1Mt1ou Illa\ the large tak• Bem.na 

•• , •• are 4~ •he , .... 11P bJ the Oaap1an 'fe!'A. 'tbl. .. •ta ....... WU b a5 ecl 



41atiJ10\l7 ft-e&h,. 1M• conolueion ••• aff1""4 at lq e-apana• wua the 

other "1P•• ot too4 neonl"94 trom. other ••anuha. 

A, lb.9 time \bat \he atoaoha wen aample4 ill 1930, the tishenan. at 

Ba:r PoJ.t\ ed. ln Ott.em U• ••111 ee'itl'flug av.ell il'RJ8Jllou.a qu:ntt:Uea ~ Lale• 

:S..rl'ing ttw.\ thq paid no a.ttentlea k the tu ftalt thfl'lt aU.pp-1 away 1a 

baa4ling. A.a a ooaae11u_n•, tl.oe. Ua& tau Burin& nl:'11 ---.17 iu a1.ght 

.. ..., iM tiah =••·· l)u to thia OlNWUtfil.llee, ~ ot pl.la (Bening 

ad e few Ria,ptll•> tlooud al"MBCl theatt plaoaa obTt.°"'81.v f..._tna on 

4ead. titb.. A. tn Oaeplu f&1••1UJ mtg.lat Wll haft k• iuelwl•t in the 

now1u'1ag flaok &ad e>'ftl"loolre4 Noa.tu ot tl'Je alnu1d.aee ot {Pll.la. san4 

Poln.t, the place where tb.ne \en.a we:re eoUe•te4, le alHN.t milw»q 'beween 

Ba, .Pert and OaaTille, ead. the bidl ••:.n going Wk ad tonh 81.oq \he 

llhore lla•. At e.'bou11 \M see tlme when '11•• bil'ds were ooll"'"• tlo.1-

iq d.ea4,Pareh MN•- lll sftfl'81 Jl••• aeu'by .. :WO dino'i eTid•oe ot 

"-• ~·U'I t•e41JII on. 4-4 nu, holr4r'Nr -· u1ae4. 

~ ., ... h U&llli.Jlatloa l."ffMla lha'I al Peoh Gf,!D! fl•::et.oa•> u4 

'"° Lake lfel"l'i:q, (ltfl.!Ui~!III !ltd&}"" reeo-..1"94 tr.om rn stomachs 

a't\14114 ,ln. two :,Mn (l•O a4 1til). Oae atomatll wu -..pty. :rouneen ot 

thaae etoma.oha 0011taiiung al,OiJll'\l!.V .14 Penh were eellettet in l9Sl. 

Ne ahow1 that tlle 0Up1D 1eJl'Jlkra..i oa •••:Nial ti allea 1n Sa&:1Mw Ba7 
,, 

pnaeipally n P•oll• 

:l!ktn (1921) 'belitmtcl that thi•l,11'4 teeia al.mo1t •hol.17 on aml.l tiah. 

!!Le a&.••• of \he ti 1h o•kbw6 b tbia •tu4.7 4.oe• no\ ..- to csodia his 

"1•••• ID lid,DflO•• Saiolt (1892) ol,•ern4 thle ld.rd. k tee4 on fnall 



:t"l 

water muaaela • In Ma1u, bight ( l,O~) ob.aen-•4 tl$i '\he too4 of the 

Caapiau '1'en. ,o:a.s1e'\ed ot eall tl,;h qd aurta" aw1-.:ng wawr lite 1JI 
wl.,t'ei-l,}' 11•;. _..n1. AolOrd.iac lo S.hl (112C\), iu too4 ot tla.e Ocu,plu. Tern in 

:lnglan4 eou1•'• ot t1•• •'1>••1•117 tho•• of tll• gau 'f.i!I!!,• \hough 

l~•~ u.4 !9IJl2 wn fd.N r-eo•1h'le4 ao b•ins ea,a.. 

~ng Iha• a 44111' ave-a• ot 15 ~1an Te11u1 :r-., in sag1naw Bay 

t-l4 per._.4 ot 40 4art: J.n the apn,q and t.hat a d.aJ.17 llft;ffip at 10 'bird• 

&1'8 hue tor ihe •- l1tl'lllh ,3f ti•• 1n late ~z-, •traemlon aolUO.eci, 

theM woul.4 · lte 1,800 ,-avly tlay-"Dil'h tn the Jt&&iffll• .t.aaming that all 

the Pwch Mka by the bi Jl'Cla are al.iv• u4 -that Moh 'btri pt,.s tou S.n-

d1 Yiduals ot tlle one, two. ad --...,-ar oli Petroh e"fer, d.a,, wh1cth...., 

10 "be a eonSVl'Utive ea11S.mti te, a. u.a\Wl total of abou.i , ,aoo Pereb. wau.14 be 

oonsUllCK\ by .\he t•r• tlaap1aa t-••• 
!Ye». 1t it C/Jould N 4ef'init-•ly pl'OT-4 that th• OQplf.AXl T•l'll di ...... 

4oep iD:to the wo:ier -.-0 ea.UHly 41aappev (whJ.a.h ,ner were no't oluteftecl to 

do 1D Sagtaa• ~) , Gd 10 teed. Oil U••· il.eal '87 hroh, toe qutHRiOD ... 111 

~n• to he oona14ere4. .. ,lier or •ot the tn llil'd• u ti&\lftd allctft aa 
8 

Pf•ina t.nroup Saginaw kf. hr.1-ac the12' ar.rtbem. ..,, aouQ.en. mipattou, 

oauae •tu$.41 ..._.. to tu t1alutl"J. ': he ffit.er 'b•lloe• thfti tin oo:atrol 

nrieat ot 1.hs tov.r speeiee ••udJ.ed a.ad t.• took •stNtUt pa'li•• to shoot one. 

How•'"r• waa OM ot \he b:1.1"4• ta,p:pel• 1he othve inn • .,. 1n. t.he •-

tiftUJ appraehell ""' it 111 re•eue, ms.t1.l tur ~ aare ot •• daacv wb.u. 



ot •" lbd a do..,_ aa 414 '1i.e ~• '-na o:t \he lkmapat••• Oulle.· Mr. 

Jloraaa. J.. 'loo&, llo.,..J" baa iatormed • \ha on Apil .29'1 ltlf, he NW 

a tloOk at a~t 40 llU'f.11 st '6'1•1' Foia1« I• i• liOAible •t the •Je'1•• 
1• &lne.q d ...... ,c 1• _.. .. b M• retd,oa. 

ill alo11g '\he nslOll o:t 88&1•• .. ,. • i • 18 @enf»t~ll.J' 1'0-Hed •• , ot 

all t.l:ie ape•ie• ot gu;Ua ••·•-- o~f.ag ia tale 'bq, the Caa,18 tea 

hae ·- •• , .,.aatal tll&ki -« ,.._ 'I i 1 aMtJ \o ,,. Ul111'41 lHHllltJ' ot 'ill• 
. G 

recto•• ~•iollabq •• •••t.to •l:ue ot 11u --••iea if hii,tl ,m,4 •-

ot the :fielleae Ntt0pi• .1b1•• l'\ _,,- ~lei:, MW ll\lM "'61.ue u a ..,.USU'• 

'l1Mt cleetru.ethn t4 'D-1.• ra~ ~---- ta -..smw Ba;r m.lfght iutae1eata the 
:'SI 

«l'liV.Otion "tb.1.Cia -~- { ltU1} :ttmn4 mpt Nffi U :it 1a .. • ...... · 



Th1a apeolee ••tan al~ ,he au--,. l'911on ot Saginaw .Ba.v. fl"Om the 
~~ ~ 

'baa• or 1~1a, lookout I\,., Un.wood ia ·.sa,- Oo\m'Q', anl'i tl"OII. i he mov:th ot 

aeg1naw a1-..r 1n Ba, Oity 'k» Wild fowl a.,- in kt Pon, tlle birds Ba.ft 

manh•• appan11tly in 11urau1, of ftX'Ml,. la a rew ct these pl.aoea, iblt 

bi!'d •s obael!"ff4 t.o ao,•11Y oatoh inaeot.e o.n the w1:ag. Thie oono'tJorat•• 
:0-1.S 

b1,~-t•e (190~ tinaintPS 111. Ma.tu. 

begirmiltl ·-,. aa am •41118 A.lib~•' al. the m:.uabv or bird• eou.oied 

J'llllgoa t.lOm oa iD41Yl4ual eao.h t19a s.m4 }1-olat. lo:nh Point, noae 1.iand 

and Malaou 1-.nd to 32 blri.e from, SeMwe.ing Ba.r• Other :plue• ot oolleet1on 
i 

wen fish .Poi11\ 1 Lone '.t:'Jl'98 lalaud., 11!1441.e Ol"'O\Uld.1 Av. GN• ud Tans Ott,. 

A1~¥-ll•ote4 tll'Oin "\he sue p18" aD4 at \he ... Ume, the nault 

ot ,ne atomaeb esatnn.ilon •••• a 'W14e YViatt.o11.1 aa indloated 1n Tabla •• 

l.-.;1Ud Poial, May 22, l .Pel'Oll, 1.1 ee. 
2.--Roflh Pola\, 1iaJ 25t l ?aJ'Gh, tr. 
s.-s.1tewa1:ng lkQ', 11q H1 empt,. • 
.ft.-Roae leland1 lun• Es l ~:numl b&e'1.e1 tr. 



5.-Fbh Point, June 2s 2 Long-homed teat Beetles, tr. 
&.-Au. Oros, lune 61 18 ll'l&J"flies, l.G oo. 
, .-Au G'Na • .Tu.De 61 6 -M&Jrl.1••• .a oe. 
8.-Au ONa, 1\.IB& 6; 18 ..,-f'liae, 1.f oo. 
s.-Jl'lah .?ol.Jlt, .rune fh I 4ngontl1i<aa, .5 oe. 

10.-rt!Jb Po1at • ;r,me 21 a drngontli••• ., oo. 
ll.-118h Poin1, I'll.Re 2, l 4:ragontl.J', tr. 
12.-Bebelt&il\8 Bay, 1uly ll 1 poun4 'b,1etle, 'tr. 
11.-se'bewaing Bay, lulJ' 1: 1 Peo.h• v. 
14 .-sebewaing ea,, 1ui,11 a ma7tU. u, v. 
lt>.-s.-.ewa1ng BAJ, J'Ul.1 ls 2 m7f"11ea, 'iJ>. 
14.-JU.ddle Cnwld, l\12:J' 91 14 •1fUN 1 .5 ••• 
lf.•-Maiaou la11114• lul.7 ,, I --,tl1ea, •• co. 
18.-S.N'lrld.»c DaJ', 1111:t ., 22 -,,tli••· 1.1 ••• 
lt.-hbewalng Ba7, lull' 8t 8 JllQ'fliea, v. 
20.-Sebnaing aa,.. J'ul.J' Eh l r.olde Shi.Iler, .& oe. 
21.--se1>na1Dg BaJ' • 11alJ' 81 a •yt'U••• h'. 
22.-ae\>ewaJ.Dg 1&71 1lill7 a, a •7111•, v. 
21.-selH>wllina Bay, hl7 es anpty. 
2'.-Be'bewatn&,Jar', 1'111.7 lh ? Per@, 2 oes 2 •71'11ea, tr. 
21.-Sebewaing.Ba7, .rui, 81 2 :t.ong-home4 Leaf Beetle•, tr. 
aG .-S.bffaiDc .Sq, 1'aly 61 2 mytl.18•• tr .. 
a'I.-Sebewa1ng Bq, .T\1.l.7 lJh lJl Lo.ng•hon.ed 1.ae:t Beetles, .fl c.us. 
28.-Be'inaing Bay, 1ul.V lit 1 •Jflies, '111; l gl'OliDd beetle, tzo. 
121.-sebening a..1, 1u:l.7 1th 1 aJ,f'l,-, tr. 
30.-Sebe'waJ.q k,r, 1ul.y 191 9 •J'flf.n, 1 oe; 1 1&11"11&11 beetle, tr. 
11.-seoewalng Jay, 1\tll' ltt l 1Ml1'f1'. tr. 
32.-S.'bewaiDg :sq, J\tlJ' 111 a -.rt11••• v; 'I g:reun4 'beetles, l oea l moth, ir. 
st • ......S.beRiag ia7, lul:1 19: 7 gll'Ouad lMMUu, .4 oo. 
34.-S.bnalq Dq, J'lllT 1th 10 •TtU••· l ••• 
36.,.•-S.bnaiq BaVt .T\ll.7 101 M mqtU••• 1.8 co. 
86.-S.benlag laJ', J'\ll.J' 191 ff ..,nJ.••• a ••1 l l.o.D£•homed Leaf Beetle, tr. 
•.-aebftcq aq, 1111,y 11, 1& JIQ"tll••• l ••• 
~.-S.'bewaiq Bay, lul.1 19: l .Pwoh, .i; OOJ U -,:fliea, •• ••1 l oaddia 

tlJ, t.r. 
it.-S•iewaing Da7, Jvl.J' lit 12 IUl,tll••• ,.o 001 l fP'Ollnd l>ee'tle, v. 
40.-Se'be•a!.116 Bay, 1ul.f 19# U mqtliea, .a oo. 
c..-sebwaiJlg Bq1 1111J 191 lt m-a.,fU••• .a ooa l gro\lD4 beail.ea, tr. 
42.-sebna na '8a1', 1u11 11, 19 11-,tli••• .2 oea 2 odd.la t17e, tri l moth, 'tr. 
'3.-aa'bewaing Dq, 1ul.1 1th a.a aa,tl.1••• 1.2 oe; l aene-wingel\ lnaeot, tr. 
M.-senwa1na Bay, luly lt, 25 •Jtl1••· 2.5 ••• 
40.-Middle GlNnUlll , 1\111' 21 I a i'aroll, ,f) o•s 2 1,ake Shi.alll'St • 6 00 J ll1rda 

1t""11ac, 
4t.-U1Ml• ai,o,11ul, Jlll.T 211 l growui b«H.a,le1 tr. 
47.-...Mid.41• Gleund, J\1.17 21111 :mayt'liea, tr. 
48.--l,U.ddle Gl"Oa.4. 11117 21. a l Lake Shiner, tr. 
4il.-Mtd41• Gromld., 1111J 21& l Spot-tall Shiner, 2.5 001 l groun4 'beetle, 1r. 
50.--Ht..4419 Oroad, JulJ 21.t 1 S,0\-Wl Shiner, tr; l ground lDf.:letle• tr. 
11..-Midil• oi,:n.u.u1, 11111 n1, l g.round bee'tle, tr. 
5a.-Beltewa1na IA)"• 1\lly a,, 19 uddia tliea, .a oo. 
53.-S•nw&ing Ba7, 11117 27z ••1'• 
M.-S.bewuing Day, 1uly 281 l Perah, .5 HJ ;e Golr'ian t➔hln.ere, U? ao. 



51.-s.bna.long ,aq. Jult 281 1 Lake Slu.».or, v. 
56.-Tawa.s <ni1. 1ul.1 301 3 ma)1'11ea, tr. 
57 .-Ta••· 01 ty, 1'11¥ 30 l 2 •J1'11••· v. 
58.-Ta.ne C11.J', 1'111' &Ch l l.ak• Sh1ur, 11:r; l gn'ad beetle, tr. 
69.-Tawaa 01 •• .1'1117 S01 I Late Sh1ne:r•·• .fi 001 3 mqt'l1es. tr. 
40.-'fawaa 01'71 AU&llfl l&i NP"7• 
Gl.-Tan• 01tt, J:a••' 16a a •1fll••• tr. 
62 .-Taaa C11J, .AU&l,lat 1th l hroh • • a ee I l Lake Shiner. .a oe. 
a .-Lone Tr• lslft.Dd, Augu•t 2(h 17' nia1t11eia1 5.5 co. 
K.-t.,u 'tNe lebmd., A.ups, ao, IM l'illJ'tli••· ,.o oo. 
e:s.-1.one ~ lala.S, Augut 201 .IU .,.n.1 .. , 4.5 eo. 
61.-tone Tree lalan.41 Ausuet ~l• 1 ~ Sb.lae.r, v. 
1,.-tone Tl'# I alan4• A.upa'I Bl1 empt7. 
u.-1.o. Tl'ff I"al.alld. Al1&11d 21: l Spot-,ail S.Umr, '17, 
49.-Lou free .laJa:a4, AW&Ut alt l o-wt.t N6t1e, 17. 
70.-.toa.e Tree lalad • Aupat 2ll 9Jtl»\F• 
71,-Lone Tree lalad, aucua• il1 1 oomut beeue, tr. 
,a.-Loa• «me l.alllltd, .Avgun ~1t l gl'OU1ld. beetle, v. 
'18 .-Lene TM 1•1-41 Augn.n i:--:11 e;pt7. 
,,.-t.t:tae ~ l•lad, Augv.at 21, 1 Lek• Shiller. tr. 
91.-Lotle lttee laland., AU(C'IHJ' 11.t amply, 
'6.-Lolae 'b"ee l. al.ad., A.ucuat &ls -,.y. 
?7.-Loae ~ Ial-4, Augun 211 l Peroh, 1 ••s a Westen Grass.boppers, 1.tS oo. 
,e.-Lone Tl!'N ~"'• .A.ugwat 21, l Pff'Gll, 1.5 ••• 
'19 .-tone TNe lel.Ntd., .August 21.:1 l Westen GNaahoppe:r,: t~. 

tn S.1:tewa111g "Sq, the b11N1a were ooileeted al aeven 41.ttenn:i times, at 

inte?ftla t'l'Om -. ZO to 1ul.J 28. The tom snowed. a Yariety ot type•• 

· In ton• '.l"rN .1.aJ.sn4, 17 'b1M• weM ,aolleoMd 1a two aaeoesa1Ye dq• 

(~ugua\ 20 ~ }il). Ulhough muoh ot the a'lllaff na spent ll.en• ii w•u• 

onl.J on rare ocoasioa \hat the ~laolt 'l"em eoul.4 M seea oa UJ' part or the 

bland, u.aUl e.oout ihe seooml ... k la AUCU.•t• lnAuluob ua m.ost G't the 

birds w•re in '\heir jUYenal plmage, i -t ia u8'1.l184 thnt th.,. were 10ung o~ 

\he yea tl:Mlt had jut begun to 'H.n4er and 1.o t•ed .DY' th•u1el vee. fte 
:=>3 .. 

•rUer (Maauel, 19001) baa oonaentad on this wuaaual ooeurrenoe or th• 

Black T~m ai th1a -.1.ma at tone TJIN 1111.u.4 6114. aeor1\MK'l iheir ab'WMlanoe 

b11'4a torm a T•FT 1.n•111l1f1oant P•rt ot the1.r diet u will be a"1l 1n ti. 



The three stoaebs eumined '\Aat ••re oolleclt.4 on Augu.e"t 20 Jm.4 177 1 

122 u:n4 22, 11\GT,f'lie• (bhame~• ap.) respntivel.7, (sa• Pl.Ate V, fig. l). 

Thi• 1e s aaller apeo1•• ot Ma,,tl.y' thaa §!¥:P!\1!,, •P• • ott•a ref'erftd to 

1n · ~1• paper. Tlala 1nseo1 11.\Ut ha'N l:>ec the tood ot the birds whioh ·11ore 
·~ 

obaened '° swoop ~ioulT tlf.@mMl 1 1.~) • . and mua'i be the oauea or 

their noeking oa the 1alua4. 

It may be DO•od that ot tba '19 s'flaacu ot lluk Tem collected in 

19101 13 were fO\IJ:l.d ·to oontaia t1 ab.; tour at tn•n ha.4 P•oh only• ttu-ee 

l3a4 PeNb. alld. aon-oo.mer-ioal t1••• •s•'lh~r while the remalaing six ha4 onl:, 

ot the w'lal m.ma.lMr .xf' food i \tms 4•n•9d. by '19 Blaok Tena. ·The non• 

oonaerotal t1eh••• wn1oh 1aeluo Lak• Sl&iar, Ooldea Sb1•r ad. $pot-tall 

Shiner, oomprieed. 1.10 pa aui ot the kt.al nllabel' ot .to•.ld ilea, TM 

iueoi tood 10mpriMa 1Hi.&e per••' ot '\ha toul i».41Tl4al tood 1'\mu of 

tha Bl.aek Tems ex:o:m11W4 1n 1ozo. Iaaeeta wen reprtiuMmt-1 la O? aiomaoha, 

recovered., n-ore~nt.lng 10 o:r 11 spea1••• 

TolUJ111lrloallr, the co•eoial fiaua eampr1ae4 12.,aa per ea\ ot the 

total tood. 'the no»-eQlllUJ1.eal typN ma..de up ia.,a per cent, while the uaeot 

Conat4er1zsg the 1Ddhi4ual tnq•aoy ot too4 ttema 111 thin tn,ea we 1'1M 

i"ind that the Lwce 5h1aer ◄~ea. 50 »•r cent nil• lhe Golde». Sll1ur and 
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Spot-tail KilUlOW eaoh made up 28 por oea\, ot the W'8l aon-oomol!'oial 

fiahea oaten "1 iu Bl.Ao.It Tena. The largu Maytl.7 (JJ!ea!aia BP•l 

ud the aaller speolea (le!!ft~ ap.) wh1eh N"4.ia (liJO) oalled 

"Brom Onlme" am "Maekenl"' res,eo,i Teq • mad• uP ti.(» per oent ot the 

total auahe.- ot 1:u.e•t• ••••• by 'the llla•k Tena eXR.ained. H•e1enta ( 325) 

repreeeaw4 11.89 per cent and !He!• (US) Gl.la per oen t of all t tie 

1aeeoie eonauaetl. 

The peJ'oen-\age volae Gt 11eu wl'thl.A tn•• ••• l.Ab Ghiur, 19.72 

11• oea:\1 Gold.a. Shiner, .a.o, J>O.I' oea, M4 Spot-tail Shina, sa.21 per o-.i 

ot the non----eoial tia'b••• Of iha ill.Hc,a, tM mayflies ma4e up 89.oe 
per cent, ant\ of thee• \he .,..iowa l>nk••• eomrpiaed 4?.39 per cent while the 

"llaOlml"elaff ail• up 41.M per eent. 

Othel" 1D8ect'l■ :repreeen,ea 1n tile d,le\ ot t.b.ie speeiea inelude: 22 

cad.dis tliea (XlJ:•aa•m>& 21 t,',l!'O\V.Ld \\e$tlas (9aD1ita.4a!h 16 Long-hozu4 

leaf l»eellea (Dolf:Oi~ 8P •) 1 five --~• f'll••• 9919• ti;-teaus three 

Westen tlJ!asahopper, !\ti;se,lue !!&\N:!!:!I two motha {J51!,!t~); one Ant 

Lion (!9v,.pt•ft), ad 011.e Qr1n14 \tee11le. 

Bam.na m, eati•i• upoa the f1CU1"N oblaine4 &l.K>"ft, 1 ••-- 'that oae 

:Slaek Tem coU•etei in lDO, • aa &'\"U'elge• a'ie at one teedtag Uus o.35 

Perch; 0.2a 110n.-0GJ.1.'MJ.'1'1oal t18h.••• ocnaaia•Uag ot O.l:) Lake r>Ja:lner, o.04 

Spot-'411 Shiner and o.06 Golda ShiMl'I uul 12 .. IO iuNta., mainly M&yfllee 

g-..:a, ('I.Si), tmd BeW,•1• (.t.1.0h -~ to a Yel'J lonr 4egN& caddie 

t"Uea (.ES), groad lleetlaa ( .20) • Long-horae4 lat beetle ( .;;:O) • end other 

1ue..-e (.15). 

Or, e:ipresaed 1n 'h:rl'M of volume, 1iM toed of each Blao.k Tem a'\wlled 

in 1080 oonai•ted of o.084 oe. Peroh, o.09 eo. non-ooaaeN1Bl f1ah au 0.48 

oo. ineeets. 



At the rate ot the new-• giT• abo••• eyer, Pereb. taken 'by ,u 

ilaok: '!'em 1• malaaoecl •r O.M no:a-oOHl.\8r1ta.l ftah an4 H.11 illaeota. 

ooou:rriDg in Sagtnaw la.7. 1 t ta •••111184 t:hat a a'ft:rage of ?&O b1rda wen 

preaent dall.1' tor a pel"1o4 ot 90 ds.7a. 

AB•~ tat the Bla•k Tea•• the aame dipa\ift ef'f'ieieae,- aa the 

00mJnoll ha• 1.bere wov.11 be •• • &'Nage tlJ.,;tlt tee4inc peri.o4a daily. 

0a tlae 'basis of 'lbe Ntimat• .matioae4 in the tonpiag pamgrepll, tie 

total oouvmp"toa ot ,:u Bl.it 1'v:u ln a.gs.aw lcq tw 1950, a.o•oJ'd1116 to 

,ae foJ.lllllla oa page N wo'lld 'bet 

~ial ti 8b.u •• • •. •. • • • • •., • • ... • • • • • •. • •• • • •• • • • •• at.:000 P_._ tin&uliqs .................................... 4 ••• -@9,0@ 

Na-eomm:eroial ti•• 
tan Sliiu:r ............................................ 81,000 
s,o,._ta11 s.hin.er .................................. a,.ooo 
Ooldu ShiM:r ............................................. ,000 
'fotal llOa-.... •eial t1.-.. ..................................... 130,ooo 

Inaeou .... 
JlaJ1'17 (lpllanem) .................................... a9,000 
~17 (H----1a) .................................. 21,,ooo 
oa.44.t.a n., ............ «•••••· .. ··•·••••••·•••• 111.000 
Onuad Bee•la•••••• .. ••••••••••••••••••••• 1•1000 
Lollg-~,.,.... I.eat Deetl•••••••••••• .. •• .. ••• 1081000 
To'81 ineeew .................................................. 33,000 

This aboWa tha't tba Bl«.k Tea ta lOZO was hi. ig•lJ' J.ueotl wroua. Tll• o .. 

mere.lal tiab (Penh) o:,:mpr.l."4 len ~ 3 per ceat or ~he food. while ihe 

non,..,._:rloal flslw• ft'preaeat;e4 oai, a\Joui 1.1 par oaai. 

% • RUtJLTS J'OR ltll 

A 4eo14M deUNae 111 U• alaok .Ten po,uh. Uon in t18.ginaw Bay note4 

1n 1931 was the ehut nuon wh7 only .2, btne be!»g eolleoied. in thnt year. 



Table 10 

1.-Pao0u1q, 1lifaJ ?.6c 1 Pwu, a oe. 
2.-Ps.aooma.t.Ag,....,.. 861 6 Long-homed Lat Beetles,'"• 
a.-,1• Peat;, J,me al: a Loag-hoaal Leaf JM\lee, tr. 
4 • ....SeMtnUna Ba7, Jv.1¥ lh 6 ma,:f'U••• tr. 
5.-S.ttffail\& liq, Jttl7 th I ma,tl.1••• v. 
• ••-Ta.RII 01 tT, .11all' 1, 18 -,tU••, a ••• 
'1.-Tana Ot.\7, 1\'dJ '11 <& 18&1'fU,ea, b. 
e.-'fan.a 01'1, July 'It I JDa7fll••• .o ea. 
t.-Ta•u Oi ty, J'tal7 71 I •Jtl1••• tz1 l W••tem Qlluehopper, .5 eo. 
10.--a•1Mnra1:ug lay, lu1J 121 a1 tol38-hone4 teat Bee\l'li 3 ••• 
11.--se\Mlniq ..,, 1'4l::t lJh 8 l.Olll-hoae4 lAaf B•tl••· t:r. 
12.-aebenin.g k)", ~ ll!1 ll t,z,q-ho:raed Leaf Bee\l••• l OOJ l :Rofftl-~·~. la••··· •. 
13.-s.benlae; nq·, hi1T U1 ·ll Loag-boae4· Lat Beetl.-ee, l co. 
u.-1.oltt T1NMl lalarul, · 1uly lit f W••••• OatMhop,en,- 3 90. 

a.-sebewalng :Dq, J'tllT lfa 1 Laa Wner, .,5 ••• 
16 • ......seb.,..tag Bay, lulJ' lf1 I lUi.ltllh·• 1.5 oo. 
1' .-Lt:m.e T1"80 l•lllad, 11'lll' ml& £· Late- SlliMra, · 1 oo. 
ia.-Ione Tree lelaad., t.i,, 1:;si l Weatan· fJl'&Nhoppr, .o eo. 
lt.-J.oae Tn4t lalu.4, J"uq 2th J.8 ....... ---·opp•.l'o, s.& OOJ I ••d.ow 

I.ooua,, l ••J a 90.d41• tu•••••• 
ao.-Lane Tre• Ialall.4, 1\1.lr alt 11 ~••'8• Gnaahoppera, 4 oo. 
21.-fineoa:ntac, 1Ul1 als l Puoll, l oo, l Vlea,ea Ol'a•ahopper, ,,,. 
22.-Placouing, :,a,- Ila l fereJl • ·•5· co·; 2 Lake Slaiaera, e ••• 
aa.-P1DtoD&li,ag, hly JO: l k:eUaa Loouat • l ee • 
a4.-P1noou.s.aa • .r~-'251 11.Qke au.u-. tr. 
20.-PiaeoUS.ag, 1vl1 llh a Lake Sluurs, £ oo. 
2t.-J?1aoomuq, .1u1y· •• 1 0.11) • ., co. 
2' .-Piaooaaing, JUly 251 · l ~.11 aullter, l n; 4 Long•horsu,d .teat Beetles, tr. 

ft• ~il'dll wn aolleote4 ·i.,...._ ti.Ta Uttereat plaoea as OOJIPa:Nd. with 

\en pluoes 4W'iag 1ke pnvio\18 year. The tirat two llizds R:N obBJ.md t,1!\111 

Piaaol'IAtng oa Mq •• oa l\llJ' 21, ••,.•• llln'• Blaek Taraa wen oollecr\84 f'l"Om 

this pl.a•• 

1:r~ tom Tziee Iel.cd, tov bird.a ••N oollened on 1"17 16 and. oa 



'l'he laet ooUeaiion to., 1111 waa •d• 111 Piaoou.irlg on. 1"11' 25, wban 

Hffn l>irde were oolleu1.ed froa Gl3!0n.g & tloe: ot about l.lO bi.rd•• AJ>

parently, the Blaek T•me ha<! ne1,ed. al'(ain 1n the __.,en, Tegetat:loa olo•• 

'by a.a ama of th• ltird• nn J'O'W'lg of the year. Thie plan••• 1M om ot 

thoae ret111iNld 'for bltMUq ._ ti:l1a apeoi••• Ill moei o\her plane , wk81"9 

'1t1a bil'd ha4 JMHW the tea~ prflio•, ut a aign ot lilaok fem WG.a 

in ti. lllO 8Mlplea. aae-ly a owa aucor U•-O.!UHJb !ll!!!DS!ll&!.}, 

a Carp (9Dwa.,m, !M!Rlt), alld. a O&Nliu Loou, (R.l!,1!-,l•!!J !!9!i\M!e) 

St11J181'taing -. nwl:\a o'bl&iaed. tl.'Glla 27 stomaOM rat Bl.ak T6fll eol• 

leete4 1n llll., i. 1i would 'ba obunod tMt etpt flt Ill• ooa W•d tieh onl)t', 
~ 

17 b.a<l notb.in(I but 1a•a\a aa!l we --- a llixWJN or 1"1 • Qi. i».8Mt.~ 1 t.eru. 

.._1•117• tbs five •--reial ftsll, JtQnnaled. $.29 per oea, of tbe 

to'8.1 too4 o .. ..i i,,- l"I Uaok ~-• ewd1..i 1n 19111 -the aea-001Del'1oal 

'1P M. fO per oent. 

• ..u to the 1ml1YL4ul-~ueaoy ot u .... "118 Pvoh oompr1aed l.9f per ou.t, 

,lie a...., ud '\b.• COllffiOll SWJkar, ••h 0.11 ,-r Nt).t. ot tbe aon••--rolal 

t1ah••• \he Lake ShlM~ oampaau 0.11 :p•r oen:t &ad the nll.lftsh 1.81 per 



Graaahopp•• whioh made up 19.?3 per oent. O'\har S.U•oia ot slight 

D.UIIDJ"ieal 1.Blporunoe to the 41etaJ.7 of •h• nlaOk Tens., eaten by the blrda 

aaapled. in 1931, ant no Meadow Lon.aw (JP¥e:l•liPI!!! tJIMJ.IHa!e) • two 

oad.41• tl1••• ou ant lion and oa• oaz.oua .t,;:,.aat. 

eoaatder1ns ,u peNentage 'n'll.- ot ii••• l. tound tor a01mierct1al 

tielle•, .Pera, 10.u pu aeat; Carp. 1.,, p,r a.,, .and the 0:0- sucnr, 

2.94 per oea'I. :ror the ua-ectmllerioal t1•••• I round that the uau $1u1-l" 

nprea•n$ed 16.1'1 per cent, wbil• ~• lliaona Xillttlah ade up -'•41 per eent 

ot th-, food. 

ro:r tu ln .. ot .toect, l f'GWl.4 t.hat the ·1utan Onsehopp.er repreeen\ed 

33.82 per cent; \he t..oue-honeit Laat ~•l• l.f..?O ,el" Mn~. u.o. the •:trow.n 

Drake" (MltleJJ.&a,} 10.lt pe,,- aellt of the too4 'by 'VO'l\1118. · 0'1ler 1W• ot 

m.tno:r. volume,rt.• i.mpO:r~ aft tli.e Meaao• Lonst ed the Cat-ollna Lc)ous,. · 

on the lta.sie of tlle tigU.l!"ea preamlt-1 ab~V~ih On@ :Ila.ck Tan ill 1931, 

oa an a.Tara,.• woul,4 have oo:r.uma4 la ou te841ag tia, .1~ GOD1Urc1al. 

ti••• oonat■,1na ot .Ul P9rch, .<KV 0&1'p ad. •°'' Ocamion 3'Wlkeri .tt, aoa

•-r•ial tt••• ( .eo LliU • alUJ-.wr and .0'14 Jleill!;JU ltllllfiall; 5 •°'' .l.A••••• 
CDAeietl.ag of 1.26 l,;oag-heft&.14 ?Aat Be~tl••• l.481 BJ."'OG Urakee, l.11 Weatern 

Gn.ulloppua, .074 Meado• loeu'i, o.O'l4 0d.dd1• 111, o.04 Ant Uon u4 0.04 

0ar11na Looun. 

Vol11D1t\rioall7, 'the d1e1i ot 1Uao.ls Te.w oa t.M 'beet• ot this irtudr, woul4 

be .18 oom.enild. ttllllh, •• noa,;.o_.noal t'iah tm4 .11 iueot. 

Forner, eosaan•l fiah ..,_.,, \here waa a oo~epa:nd.ing oon

lN'llP':loa ot no aon-_.ercial ti•M• an4 a, laaeote. Likewism, n.,ry oub1e 

oen'Uneter ot OOllll8J'Oial tisll 41J'JOU.l'e4• wu ~--tad. 'Dy l.4 ••• of J:Wll• 

-aa-



ET•l7 Pe:rob ez,ta b7 a &laek ?en in l9Sl na oon.-... oa t.he &1Ter-a~ 

wi'11 2., Ln.ke Shin.en. 19.3 Losa-hom$A Led !e&1J.ea. 15..,i Maytli•• (l!!!i!!M)• 

10 Weiden Grauaoppen ~nd a pat of eao ot other it_.. 

Th• at.\44ea d.ee:NJ8s• et th• Bluk fen l)Gpult!'\ion 1n 5eg1naw .BaJ' in 1931 

1JIJ/llJ' onl.J N a&8'Q!M4 to N dua to a d.e,1484 lnen.n,a of the wa.t•:r Miah was 

atHIOffl.PG1e4 l)J- Ille dt.•1•1-4 &l'1nh of ._...,, 'ftgetat1o». and eoueQ.untl.7 

hue 'bree4.1ag &Na,. There may al-, haft lMe a diat:aut.ia in the 1aaect 'food. 

11u:,ply tor th• wae,atio ••""• "8 banor the eme .. iq aquatio iue.eta, ot 
or t• stap fed ll.Jfttf• t.1ri,a. Ia Nftnl pl.eoae where tuN \J1"8 fll!'ft noted 

laet 1•r• this ,varta obasna'Hon u.ow•d a .«eeH.e4 deent&H, and in a.:m.e 

pl.a•••• 1. wial di'~JN.1"61.lN,- An•r a '\horough eearoh of thei!' hauD.'8, 1i 

•• enimte4 that 300 Blaek Tams oeewnte4 1n S&ginaw llBT ill the m1d4le at 

1'.ll.r.. Otaei- 7oug that would haft been na:tche4 later might have ad.4e4 

aterially to this aumh•~ and haft tompeuaW fox- t.:ne enallu madlJer pnsat 

ot 300 btxa per da:, wou.14 M e oonan'ftt1Te •••tmte tw • p•n.o4 or 90 487•• 

Ol'Uting acaia tor 11h• P'IU'POH at ·••bliahing the relc.lS.on ot -· Bl.a.Ok 

Tea to '\he ~ial t1ahlq iaw:reet• ot the region tllat the bin 10e• 

O'll" to t•4 91 pt U•• 4ail7, e.114 u'\111.sba the fi«u"N obkine4 thu tu, •• 

1"oe4 or iM Bl.Bok Tam tor 1911 would 'bet 

a-n1a1 ttau• 
.,..,.... .......................................... u.000 
Carp ......................................... 8,000 
OOIIIIOB SU.Ud •· • .. • • • • • • • • • • • • • • • • .. • • • • .. • • • • • 8,000 
to1ia1 eolllll8ftlal. n. ................................................. .0,000 

• ..,..._nial. t1ae •• 
I.ak8 Sld.JJ!llll"•·• .................................... ,000 Jfa•• nu1n ........................................ 1,,ooo 
'.fo\al ua-eom.n1al r1• ............................................ ao,ooo 
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u,eota 
Lona-home4 teat Bee\.1.e••••••••••••••••••••'oa.ooo 
M'qfl)" ........ • •. • • • • •" • •••• • •. • • •,. •. • • • • • • .120,000 
!•e;am GJlll!UNib.o,per •• • •• • • • • •• • • •• • • •••, •• .148,000 
~~if~ .................................. 1t1000 
Cu.44,la Jly' ....................... •••••••••••••••••• 16•000 
AA t Lloa •••• •·• • • •• • • • • .. • • • • ... • • .. • • • • • • • • • • • • e 1000 
0.l'OUU. Loowat .............................. e,ooo 
To 1al. inaeot.a ••• , ••.•••.•.••••.•••••••••••••••••• , •••••••••••• 1, ON , ooo 

Ae U'/ be g1-s:nel tl'WI U» t\gUea pnaen\94 in t'a1>lea 11 et la, the 

::renl\a ot a two-7"2' atUO.y ot 106 •--ob ot !laek Teaa1 tJ'OlA IIB1•• Btq

ooU•oHA at dittenat :plaff• ancl •• 4Uf...,, p1'll.Plt>de u4 i♦ePftNJl'iiag 

41ttennt 11tae:•• ot the 'bir41 ••• that 1t• teol i• •r.lA4 and '"' the 

ge&~l" paJ:>t ot the. :t-4 lotb a,_r1•111' ud Yol~1oe.11y 1st 1u•ot. The 

OORal"Oial and. Ju;,a•-.enial 'IP••l•• ot tin t.,_.ther Npreeent ol\17 about 

oae-touneath o't the ,owl food ot '1M b1d. JN11eriOllll7 and. about om-fifth 

by vol-... 

4110'1\a o1'•na'ole naaltf, o~ ~ \wo 7811''• •"141 is ta td.pi1'ieu.t 

4ee11ne ot the •11"1" 1 t• trta a.03 p•r e&t ot tu 11o-.a1 tueo, too4 1• 

lteO to at.1t JHH' "-" ta 1911. vol .. tr1oall7, ,. dHl.1•• wae .tJwa 

89.06 per <Jent 1a 1030 to 11.to pe.r NM ia 1911. rua red11eUoa in tu 

•Jtl.¥ eoa--,11oa •• pa:rtly' ea,peaaaled tor tty 1he 1ncrea .. ot 1ihe Long-
1..e,,,/ 

ho:ra4 :&Mlle 11• trom 1.1, ge:., oea, 1n 1110 to 4'.U per ••'I or \he Iottµ 1 . 

1n••ot tod 1:11 1931, Jl\UM:rloallT 11:'#apu.'ted, a.at 'tJl!Da 1.30 per ou:t t.a 1930 lo 

u.,a po out 1a ltal, 'ftlae\rieal.17 0Ull1tle4. .mothe~ iaenaae •111 be 

ltaO all4 81.et per MAI 1a 19'J.. 

-M-



Aoecl'."41.ag t,o 'the NHNli ot ~h• twe> year•• atu4f, only 1.,0 per oen.1 

bl' nllllbez•::tja.D4 a.es pe:r oent bJ -.ebule ot the to•l too4 ot Blaak Ten waa 

the •ff&ge \oll tor OO»atl'eial tiahu. The chiet d•atn.otioa waa ot P•Nlh 

t1ngerll.nga. The UQ.l'MH in the a:m.oe:v Gt Penh •• ,. 'by the tell b1rda 

8ftm!)l.e4 1n 1961 was aooounw4 tor 11 tu a44J:Uoa ot tw ape.cin ot o--

11lf11'81al tiaa (Cai,, an4 ~ Suokn), whS.oh hati aot bea tHlten by the 

b11"4• }tNTi,l)Ual;y 6Ul)le4. A:a Will be ..- t»oa t:l.&UJ."9• gt. van in a l&ler 

ehapte:,, 1901000 Pvoh t1~lll&• re:p1•cut1un u 1n11tpJ.tiou.t pl"OJ)Ort1on et 

th• populai1• in BaH1Pw :aa,. 

'?hen was tl -1.lght. illOl'fH~• tn 'ille n•llHH-" o'f Mn-•••ur-1.al f 1••• 

from 1.19 ptl' cen.t 1A 1930 to 6.58 JH&J" cent S:n 1931. LlUtJlee, then wu a 

to"'9spond.11'1.g in.or••• 1:n tbe vollil'lli'$ N«tveNd tmm 15.61 per <umt in lGeO 

10 30,18 Pff HM in 1931~ 

It te of ·11oaaibl.e atpitt.O&M ihiit the detUae ot tbe Blaok Ten. 

popule.t1<t.n r:tt S.Sin•• a.1 tl'O■ 1910 to 1911 as aeOOJJtpWed b7 u s;,parut 

redtMt Uoa 1n ih• pmpor\ioa ot 1:ueot tOf'lll t.•• by the ld:rda auiple4. 

!l'roll the resuJ:\• preaetl,edt 1 t ie obnou that tft GPM1ea ot Ma,tl1ea 

(B1Stl!D• ap. aad Bselflla' 8Jh ) 0Qll))ri.8od t. moe't bupcn.•lan' toed.' it• 

of the lUaGk Tern in 1930, wb.~l• wna-homea 1Mf }Meil•• •~n more 1.llqJ,Ortu, 

i.baa e1tllff ot the -,:tll•• in 1961. Aa tlly4• the Loae-honetl Leaf ?;iiJo\le 

1111 o~, ~hen loea aot •- to 1M -,. ~•s.t1011. betweeu. the 11.aek 

Tera u4 t:b.6 0088:ff1al fl•••• 1>11., there is a oo....- Uoa tor the Mfq't:U.es. 

IMla (1929) reported. tha, lJi tHllt.tiall (9ll•lmf! a:a~,toFJ!ia) oolleeted. 

1A &lg1naw Jay had t'ed a1-s'\ ezelua1wly oa the lQ"Yae of MafflJ, Baa5e»,1-;, 

---



Saginaw Bay r•'Y8fl.la that m1.tytl:f nJnlpha eator 1nto the d1etar.,- or thia .f1ah at 
:fj.'\-\;,(7 

all Umee. 01.emsna and o1lllen ( 192.fy nponed. that '\he tu•ot foot of 

lU"ger Pike-.Peroh t'70m Lake Miplgoa \HN ohletl.7 ephem.erid l'#.1'ffl;)ha. ~-
: 71 

l 192.,) a1a"'in-,_ the ._ belief. ll'l'OJ.I the s'MJaoha of tour Ohamlel O.ta, 

< i••l,u9 ,euotatu.a) ol:rtiainecl f'l'a a tbh house in SebewaiBiC. the wri tu 
;:tar 

now UQ'fly aymp}UI u tlw oldet OOll'tU'i811 hoa Walnut La.lat, )fa:n;Jcln•• (1901\) 

toUDd. ):.nu of HSU&• hoa ta et-.oJ:us ot the ftllltOn Bullhead. (f!e&:ruu 

•!?!lt•11>. mm the etom&Gb ot a4ult, Pvall eolleewd. ai One14a Latte, New 
; 'f:lo 

York, our•-~• 1921, iau.tiasoa (l91Jl\) reoo,rerecl nothing but MQJ'fl.7 

ny,u.pns, !!1!1!!&• sp. 
4• 

Sin.oe the burrowing M artl1ea, {-•~ oomprl.ae ale a food. item 

ot aom.e ot tho oome:roial tillllb••• 1 t is ot imponsace tq otmetder whether this 

u $ion I eo1u1i der to be w!&ollJ 1aooue11ua·ua1. Th• abundance of bul"J'Owi:ng 

UQ'fli•• or S&g1.aaw aay on .. rgeuoe, when -tlUil ld.r4a tel34 on tiles• ri. nl• 
ti 

ihe eo:aouat• o'f IM<lharn ( lt~) • A 't the lle1gbt ot MaJ'tlT __..c•••• , • he 

Tillages olo•• to the liq an terMd. '° extlDp.iah their airee, Ugh.\a ao as 

total at a a1agle auge••• the total avmtt•r ot e.U 1:aNC,a ••timate4 to 

&ft ken eate.a in a en'U.re year by the Black Ten in 8egiaaw Bay (a\loul 
too 

7,000,000 in 1930 and about 1.000,000 1a 1981) 1• BIi lo• to oau•• any Jut 

a.l&l'lh 



ot · tne 1naeeta ea tea by the l!laok TUm in 1931, &N of spectiea 4etri•ntal 

to a,:r1"1lture. 

Ia 11ft ot ibo Naulu o'f»k1•4• 1, will 1-e tmpono.\ to gl.anoe at the 

t1n.41ngt ot other 1a'ffat1gator• aonoeainc the tootll st the Bl.aok '1'••• 'l'h.S.a 

will preaeu\ a IOJIIPtu•i•a between ,u tffd ot '\hie speoiea of 'bll"d ta sagtaaw 

Bq tll14 h other plaua. 
s'-S 

.A.oool"Cllng to Udoh ( let~) the Blaok ~•m 1n MJJmenta 1.a u.tirel.J' 

tru,eoti TOnua. 

BNWshr (18781190) did not t:lnd aa.,1.hing but macerated r.w.:u ot 
• ~<j(., 

.. u fish•• in the tew noaehea he naina&. :aea, (ltal} oa the othff 
/\ 

foT"" 

wa'riag paeeea. lie 'bel1r,ea t;Jtat 1her haw a pre~•na• • iuoot too4 
.$ 

wrutn ua:1.1.a•l•• Both ,-. .. 1"8'pOl'Wii "" made ·t'l-oa ola·..-ntloaa ot 1b.1a 

Allder.., (ltOftl.11) he.a lleea o1W lty Bea\ (1121) to notl• • larp 

null\Hd' ot 11hia 1-U'd tollowJ.ne a man. plowf.Jla, 1n -• tor gl"llbe tUl'lle4 11P 

br th• plow. 

•a4owa or tielda soae 41■t--• · 'Ira. waMr. · 

al.mat exalui 'ftll' of 111NOte •Mell are olltai.D.e4 a-wtq. 

Aooor41nc to Bat (1Ultl91) IM lt11'4 •• ,.._ Hea eap11uriag the motha 



aeoUToroua bir4. He 01 tea Thompaon (lS9t:h472) waoae obaenaUou u 

ud ina1ne w111h otller •n•• et hab1kt. 
·t.S 

Knigh• (190~) thought that a large ,art ot the tood ot thi• apeoi•• 

1:a Maw oonai&'ls ot 1naeo1ia \hat •a oavah:t on ,11e wirtc. mm. the J&NU1er 

may al• be in iael.11184 in the du'i. 

Acoord.ing to ,.:atoa (,11101151) in Jl'H Yo:rk the Blaok Tom ••robes tor 

Yorn.eh (ltll,129) ma.1nta1ud tu.t tn 'Maaeaoaueotis, the B-laok Tera ia 

muall more 11u1ecru "f'Ol"'Oua ibu the Comma 'I'e:m, and in 1 ta home Una obi etly 

on aquo:Uo an4 lan4 lnaeaie whieh 1 t OCl'IOhee oa ib.e Wing. 
cl 

After an exml1:1aatloa"'l~ Jlaek Tea aiomaeha, UGAiee u.d Beal (19241&2) 

an1:re4 a't a ooaelueioa '116, tllia bird. !l.oes not prey on food ti.sh••• wt what 

6. stlllURY· OP THE lUUAlON or BU.OK TERN TO OO~IAL 

n~.tD rt, SAGDU.I UY 

.... 



we.a ot .-.. 91&alfteUM thaa in 1•0• 

Tu n-1.w ot 11111• ._., apppr to lie ta ~ wl ,h tao• ot othen 

111 ,Oat tu IJ)M1ee 1• p:r,t.._U_,. laaM•twNU. ta. 1'0m doae to 1'lle ti.uen, 

it ..,., la Mt •ffl•l•t t• ftl'tlllllt Ille -.U•f ,_, ti. «•••--•• ot 

'111• •PNS.•• w-1.4 Jut.Ye _,. Naeftcal dtNt •• •• ,..._t••• 



Due io 1 •• aouala••• -.ua "bird eonstitu,-. the prJ.ma17 baa1s :tor th• 

1»11l nea\ intU.p.a'U.a amoaa \u ... Nial t1aheffllU ot Bagi_. Ba7 81!&1.U't 

nu.ti), or 'ib.1• b11"4 tbaa an;, ot tu o\lutr 'Dirda. U.ke the Dlaek -r.rn., the 

Oollaoa Ten ia a P•aiden D.D4 the HMl'f.a were 'l.bereton group.a. wmuall.J• 

1, ~ :roJt ltat 

A. ~!Ne ~ 

(SN Table ll) 

Tlul finti oollN"1011 of iihe b1da tor •~ was ma.A• tn the apJt>in& ot 

ltat at Loa free l mad, J'Jl'OII-,. 22 to Ma7 11 111 M bf.Na we:re oolleoted. 

ot "hi• nlllllbu, IO were 1'emal••• Atta a tn s'teftSII ••t 11Jl'188, whiall ea...a 

'dle wa'lff w r1• u...Ua"1J' lap a4 almoa\ entiNlJ" '\O • ....,ge the tern.'• 

breed.in& poad., tb& bi.Ida 4eN:ne4 •• plllN a.n4 moTd O'Rl" to sant'i Poln"t. 

OOU-\Ntti.Gn ot 8111811 ehamtela, and here 'Ille bil'u N,av.11!1,H \helr ltreeclla&. 
:l'f 

Here tile, eajo,N ll!Ul1 A.uatill (lt~) lMlleTed 'to N the two ,nnqu.1•1iea 'tor 

a .n.oeeaahl rookeJlf ot flll1 apeet•• of ien., lll!IIHl)' iaola111oa h'oa predato17 

On hll7 ~ ot tlle ... ,_,., a 'f1a1.I io Lou Tree 181.&J.td. Jiel4e4 nine 

more birds, th:Nle of wlu.oll nn t-l••• 

A •tillmml'J ot 'the neul:\■ JNdllte4 in !able ll laho•• 81 .---..1ui 1d. ~ 

fish•• oal,J, 21 ato••• with 1uec•• Ollly (.Pl.ale V, 11&• 2), 1'1 atoaeha 



'rable 11 

!••,OF! ,!! SJ!!!.!i ~ ._&"tJI.! S.. tl.9!!!!n J!!!. 

f'r:flUl. Jail }'i'~ li}&B6J • lild 

1.-9 ),,SJ 11:2] Bt 00 P & .1 1 te.ke Shier, 1»'1 l Oe. l.'penter An1 1 tJ' • 
;;.--, W.&;,1 22; cs,oo P.~.; l myr17, tr; 25 cu,;,u-tcr .1a.n.tc. .s eo (Pl'IP•). 
, • ....., Nu.7 221 lltOO r•JJ.t l ,.. ••• 5 •• , 1 Spot•'W.11 Shiner, .8 oo. 
4.-d' ky ~; t\1QO i'J:rt.t 40 ~t~•• 7.o eo;(P. •~ou• tnppd.). 
1.--, .,,. 21; e,oo e.r.t.: 1 OOtm4 beetlet •· 
1S.-d' ?,fey :&Ui lStOO P.ll. c 1 l,lp.'QUM bee·ble, -~. 
?.-fl' lay Ill tlt30 ·p.J«.J ! ~4 Hffll•, J oo (18 lep}. 
e.""""'9 ~ ~~ l 170:nt P«z"oh, .2 «J. 
t.-d' ~ ae, fhOO :P.M., 1 'l!O'l.lt , .. oh, 3.15 ••• 
10 .. 4 Ua.Y fflJ :hOO ~.1t.1 1 'l'~t Perth; J •• (otol.t.tu}. 
U.-d" •:, lmJ fhtXl P..11.t l 'h'et.l'IS >•a, «fl ••• 
ta.~ Mt.ty 24'; 1hao 1~ .. ».1 a 'll"4\fll P•»eh, 1.e ••.J l m.17 boetle, tr. (tragi:neta). 
~.-g ~ 14; 1i30 PJ'. t 1 Pe~,. .1 co. { f"Jra,pie:ntah 1. Trou, FeNh, .l <fO/. 

( 1Mmlith.s}. 
14..-9 !Aa7' 2'; 2100 P.M.: •P·• 
ll•-f Ma:, ~. ?•30 A,Jll.i 1 BooAi,ae, t:rJ l ~t fel"Oh, tr. -{1'~nts). 
1, .......... May ,~J ,,ao A..M.t 'ltld.itnou.e ,:iljeet, 1,J!J (fl'fJ-Ua) • 
1,.-, kl.lay ;ias; Gt.30 A .• J.<f.i; .l 'I'~--- PUIIA.t •• o oe. 
18.-o" lia7 ., lOtOO AJ.t.t l lft--•pf.Md stiokl.el.taok • • 1 eo. (pan). 
lt.~ Mq Ii!; lthOO A~ .. : •---• 
20.-, ..,. Mf 4t00 P.M., 34 _., lt•il••• fhO cto. 1+~ 
21..--ff" 1\5ay ~; 4t00 1,..14d l !At• ~l'd.ae~. Ill co.; 2 •rtU••1 l'\l'l,yJ 1 westem. 

~..-ner, trJ l gnuA beetle, v. (~at•l• 
n2.-d' ._,.. £6: 41.00 .r.x., a t~t ~•. i.o ~,.,, U ~ b~etle•• a.o oe:. 
C.,-d lay at\J lt'hlO A.M.: l T:Nfflt P•s-«h, tJ'. (fi&p.«Hl1a) • 
M.-o' 1&v Sf$J ?,OO 1.u:. t l l1ll1 fish, .e co. 
lfit-\l t4illJ' 26J 10:00 A.I,, .• , SJ,ffi1• . 
86 •--f ._,. 20 J lOt 00 A. •. H. : l 1'1l0Ut .Per~, .t. oo .. 
2,.~, MAJ' lfJ 4;00 :PJf.: 4S Oarpentor Aa~a,,. 4.-0 i,o. 
riil.--cl" M!iJ 27; 1h45 P.H.: l 'J"rtou"t; Pffflll, ,,, t;ik C~eat•r A:ats, 4.0 oo. 
t.t.--o" IJ1' a?J ChOO P~.: l Tnll.1. hNh, t:t; fWt. On.i,;,ente:r Ants, 4.5: ee. 
so.-d' ~· l,?1 ,1100 r.w.; ts'i! o.rpeat•'" A,nt1, a.ti ec. 
s1.-, .... 2'1; 12 t 00 U: l TT011.1i ~ • .f .:.ti .. 
,~~-t J¥a;, ~, •h30 .e.111. s M cu~wv aw, &.o co. 
••-t JlaJ' av; ,,oo FJ., 2, Garp•'9r All••, i.5 oo. 
34' • .._.., May 21; 11100 Ms 5 Oa~•J' Mt\&; .I 04 (~\a}• 
&ti ... -4'1 ltaJ' ltlJ &tl.5 :P.M.-s a •7 i.Mtle•, .a ••l 2 Oal'pbwr AD.is. tr. 
M."""' 11a,1 88J lhlb .P~c..s 1 'h.'C',u1 i'eNh, &.o o•• 
~'•4 ~ 86.,◄tOO ~~•J 01 ~l'PeD;t•r I»•• ,s . .,$ !° (llea4a). 
aa.-<i' &ia1' 18} 1h14 .~..L'i.i l 1:'.l'Oll1' ~ •• a oe; us ou,-,er Ant•• .2 oc (beadt 
39,.-c( llll1 -81 4t00 P.li. i & OQ'P-.tetr A.n.\a, .1 eo • 
.. o.-o' May Ma 6tl5 A.~., 1 ·rNt1t Pweh, .~! •ci i Oft:,,enkr Ants, .ii ce. 
u • ...., ..,. a; 4'100 P.M, t l ._.., .s cc; l t,qe Siliner, a..o O<h 

48.-, Ma;, 2'1 (h30 A.fl, c l &l"O\Ul.d 'ieeilea, tJh 
tl..-d' lla;y 811 6t30 ..1..11. i l 'l!Jfl17 1',.etle, .S oo,. 
... ......,, May •• 1h15 lt.M: .. t l. Lake Shiaer, .2 oo. 



4tS.---o-) Jl.iy !%1
; 6100 .-1..,jiM.1 ? Ocli>tmt,,:11• Jd\t•• 1.0 ce. 

4$.-f AiaY iii; t'hl.5 P.M.,, l Lake atne1r, .a oc. 
4f .---cr )4ay ~tJ 6150 11 ..M.,: l. -1.\rtl,«Wi f1y B(tiud, .5 oo.J 7 Ocn-peate:r Ante, •• oe. 
48.,•"1 MltJ ml; 6fl.5 P .. M .. 1 1 ~ lieet.le, .. S oo; 5 CE!.rp•tez, bis., .,4 co. 
49.-f ~ 119; ltiJJ ,•.M .. J e:qJlJ• . 
50.~ 1(eJ ~':DJ eo.50 J..M.1 l TNut hFOb .• tJ'. 
&ll.---g flap ao; a:o-o ,~ .l1.i.: l TS"Olii 1a1,im, l .. 5 MJ 20 Oarptna.,er AD.ta, 2 co. 
fLt~ Uq' 30J fltOO f.». r 1 lAk• 3hf.n•r1 .e uc l. 0a:rp$»'tu .Ar.lt, ti'. 
t>a.-G"' w..,· eo; 5;00 .r.:A.: l ~t itwQb., tr; .26 l.aaellic~ •••tles, 4 oc. 
fk.,-a, lr,;,~J 50J ta,o A.Jt.t •~ty,. 
tA.-4" W"i.J ,o; ?t-00 ;.14. i l 11-o\\'\ P•i-ola,, 1.0 a.o; §6 ~rpente.r .m:ta, ? oe. 
et.-GP M&y &01 f:-~ .r.M,,.s 1 spot•t~u ~,._,.., .s G()J 1 lftlllftah, .4 oo. 

l JUae-ap.l•f4 ·st1ek:1a\aok• .2 4el I Car11Gu,er i!lllts, .o ee. 
e, .--d' tlc:...r ec; f:UO 2> .. ~.: a J:;;ot ... taU ~tu••• $ ceJ 13 O~rt>•••r Ants, .4 oe. 
t8.-d' ~ ~01 lt40 ,p.it,. t ~ Carpe-n:ti~~ Ati.t•• 4 et. 
et.~ May •.•1 tU.hl A.tt.: a :=a:rp,-uater 1~.nts, w. 
~.4 _. 101 a,:;~ .zc.1at.: t c~.r:rrat:t.1~ ./Jilt., tr. 
&l,+-,fl WIJ 11; th:$0 i.¥.1 2 flro~'i P•Jl'lb, 0 ea. 
84,.-d' l.ui)' ,1, 1:30 i.¥, 1 l '!l\':.i',tt Pe:reh, ., ce,. 
t:..-f .. Sl) (h50 A.ll.1 3 ':ro.~t ?$:r4h.• 3 thtJ 1 CU:r;tHlt:&lWl" Antt "J!'• 
M.-0'7 rt.At ill th!:iO A.)!.: l 'h.,,ut, J,._,reh, tr; a ~•n•o.r A.ate, ,I oe. 
et.-~ .rui, a,, Ii oo ? .w.., 1 Lake t)h:t•.r, tr. i,.~ 11111 Mi.; s,oo .z;.v.: l tslu~ tlhi•r, .a ~c; l T:niu.t J>a;reh, tr. 
iv.-..4'17 rut;r t4i s~oo 1.'l .. 1 s".'lpty. 
Q,....,..d7. 1ulj t~J S;OQ P,?l♦ t l ~1 iel!'lh., ,;2 oe. 
It,-,;, 1\tl1 U J 3t00 · :f .u.. t l ~kit !~l't t-r •. "*·--' 1u1.1 ~, ~,oo P.M., 4 ~. -e .. o cc:. 
,1.-.. J'u.11 24; !'t:00 P.M .. i t i..• mc...1.e~ •• a ea. ,a.-, JlU.7 i4J SiOQ ~.M.; e~q-. 
, ... -, July 84; 4h00 P.~. t l Pde, .a o-o. 

~.zloall.7, th,;}:n, •re 1n1lu1led s GGt:u'111t,to1al ttell, e~•l.7 Pe'J'Oh; 48 non• 

eo.-riaiel.. f.i&U (LAD 5)1.1ntU1t ".!i'Nll\ ~. ~~-tail 11hinar, 111u

f1a-ll 3Ad N1n..,..•;,1ae4 :,tiek:l.-'Jlle..cak); t?'I i:n.itMle of which th$ Carpeats:r Ant 

am the Jfi'!I.J Beetle ,tiglll"II o•epleuous11, ail• gl"O\l84, b~etles, NJqt'liea 

(Jesl•Rr~l Proue tly amt W:.,a11-..:t1n 01'/J.uhoV .... ~ ~ri11t1d a small per'\. 

To1-.'IA'1.04ll7 • & •• (Mh rJt O.Olllli83:"CJ.81 f1eh, 50. '7 oo. ot :aoa-OCfmlllBJ:'Oial 

Th• 1929 oollee-tton htal SU4 lo1Jtt yielded 61 a'lomi,.oh• ot the Common 

Tem, a2 ot wk1eh ..,. obtained b7 Dr. Mile• D. Pim1•• '?he aw. allow \hr',: t 

. ., ... 



!1!9£.4 !t $iDf•h. !l!!Y!!tl,91 2t 2!!!15 

l!a!J!m.~i,,.!11.lf•-~ 

1.--ci' Ne UJ JhOO .P~.1 2 Lake Shi¥1'9t I oo. 
'•-? ,.. Ms ,,oo A.M., l Tsreu---~, u. (otoUtu). 
a.--cf' J'ua 14, a,oo P..-.• 1 ._,,.,. 
4.-o" 1-. al& l.OtlO A.M.i 11'1""'\t'i....POffllt u. (otoUths)i 2 ma.71'11.ea, tr. 
5•-f .,-. Mt 1h00 AJ.,t 1 !J'Ol1$ Puoll, tzt. &.-, hla• 801 thOO A.M.1 t1~ ~•• ,.-er" J'a• MJ laOO PJii .. I a:q,,,-. i.-, .rune Us lltOO A.If., If P--., , eca. 
i.---1· .ra.e HJ 1116 P.M.: t1• tapimw. tr. 
10.---, Jae •• 8:00 A.li4.t l aa,,rl:,, ,.r. (f,pa,:anta). 
11.-d' 1ue at; 5t00 ,p_a.., l Pe.rut a.o oe; I •'1"11••• l c-c. (fmd t.ra~ient•l. 
11.-,_ ,-. •s 11100 1.-u.s a ~•u• Penh, a.a ce. 
lB.-e"> ,_. •s Choo 1~.1t.; uaeot ~••• •• u.--,. ¥-.e ., 8100 A.M., 14 IIQtUea, a .., •• 
1&.-g ,-. Ma 8100 luM.r I --,tlies 1 .2 eo. {~~n\a). 
1,.---, l'tme 2'J lltOO l4M•i at •1tliea, f eo. 
l?a-t. 11lM 21, ltOO P.M.s empty. 
ll.-o' 1._. a; Ill.& }}•·•• l ~• Sh.i.DIH'• .2 eo. 
it.; 11.lM Ua 3116 P.M.i 1 hra, 1.1 co; a Lake Sainera, a co; i Trout-

,faab, a,.& 001 13 -,flJ.ea • .s oe. 
ao • ......-, rune at, 11,00 .A..»:.1 e tnaon ~11' Mi~ ••s ce. 
n.-cr 1-.. a; 3115 r.11.,s 1 .Pctroll1 .& 001 I La1te Sblaen, a eo. 
n.-o" 1Wl8 .HJ s:oo A~.1 a aa.,tl.1••• 1.r. (~a,a). 
A .-,JI 1'Ue MS 8t00 i\J.: I taut-.P'.,.h1 II"• 
a, • ....., ruae aa; fhOO 4.w., 1 '?Wtu1 Penh, ""• (owu tha} • 
81.4 1- itl 10100 A.te.1 11lM•t f'ftSl\8ata• '1",. 
aa.~ 1ue st; 10,00 A.a.; l Trout Pera, a.1 oo. 
17 •......,P 1,me 29J 10100 A •,M• I alp.e • 
28.-,j'I 1\Ule IIJ 10100 A.M.; l Tl"OUI-Pwoh, \r. 
89,-r,il 1\IM 305 10100 A.M. i l 7l"ftl .PflNlh• B ••• 
10 • ......., 1Ull8 IO; ?100 P.M.i 1 t.u• Sllt:a.-, 2 ••• 
11..-d' ,.. 101 10,00 A.M. 1 l Trout P•r•, •• (tr~nte) • 
u.-! 11.llle &Or f:OO »•••' r1a ~at•, t.r. 
U.,-t Jlll,J' l; fasvO P.u., l n,nat Perea, ,r. 
34..-ci' llll7 lt lltOO A.M.1 tisll t.a-ata, "'• 
so • ......, 11111 lJ 4100 P .. "l.1 U u,tl.1••• .e.s e•. 
51.--d' 1Vl:y lJ OdJO A.N.1 l Tl!9\l1 P4tl'Oa, 4 oe. 
a,.--df 11'l, lJ lhlO A.¥., ohiUIMNa trnpata, tr. 
M.-4 .1u1,y 11 9130 A,Li., t l 'h'Out ~, tr; l WIJfl.7, tr, 
lt.-6' 1ul.J' 11 4t00 P.M. t I 1.take $h!Mft, 3 co. 
••; J'ul;J l; 4100 r.Jt.s ti• f'M~t•1 1 mqtl.r, t:r. 
•1.-c, 1ul,7 1, ,,oo ,~ •• empty. 
42••-9 ~ 34; lt4l0 ».,M.a -.,.7• 
41,.-,,r, 1\\17 i•; & : 00 P .u. i empty• 
,M.-o Jilq 2t1 1 Late Snlner, va a IU.ne-apiae4 Sttoklobaok, 1.1 co; 

18 Oarpea,er Ante, 5 eo. 



45 .--o -, ai; aa. 0s.1-.,_a•r :iata • a oe • 
.u..-o !bQ' 89; 1 ~ll1oora \Metle, tl'f. - (thin oh1t1n}J 18 Carpenter 

Ant•• l ••• 
.ft'l .-o li$7 29; 49 Ot~at•l" ."'1ts, ~. 5 e•• 
61.,-o .lfa7 stj 16 ~nteJ!' -41,.\a, t». 
41.--o MB1 at, l ~••• 1,604. 
10...... -, 29t oa ~--itjf 4\i.te t I tto. 
51.... -,. 1$1 It OU,.a'iel' Nn•, I .I ••• ~ 
U~l •. ---G tm. l.Si l L dfJ $hU.~, i Ml l ~ .t,J.1 ~ • • '1 oo • 
........ l\ltMI lit 4 'i'l"t'ila't Pereh,. 2 .,. (e "tollthn). 
e4, ....... .-,_. 11, ~• r~n•, •• 1 :a,t1,-. t:r • 
• .-o Z.. llh l. bmlt Pe.ii, 4 ... 
JG ........ 1-.. a.: 1 ~• ?•Oh, t:!'J 5 ~l1oo.l.1S netl,ia. a••• M._. 1~ .Uh tl,d,\ fl'~ta, 'IP• 
~........ ,-. 11; fttdt f,~~,,.. , •• a ~ tl.J w.a<l, a., oo. 
lt.-o J• 141 ;a., ilftflon 'tl7 aied, f .& Ofh · 
80 .-o J,ane l.4t I IJ',_n. alU.Mr~, 1 -.t1,. 
61.-o J'\m.e 14,t ta•n t~a'ta, tr. 
,2.,.-.-0 ,;r_,. 1,; tie ~t!\ •· 
•• _. 1ae 14: l•-' tnpfi.<nt1, •• 04.-. talY" l&t fiak f~n'-•• tY,. 
61,.-◄ 1"11 JS: 2 <mm Pttreh, ,,. (o~Ut>is). 

o/~~~\;· ~4 ~ fZis "11";t~ '1-;' ttd.& Tf\hl~ wen •U •W l>y Dr. Miles n. 
Piaie. 



th,t eoll•t:ton ot 43 'bj.rd• ••H m.M\e at 1u,e"111.• t1'0l8. v,oo A.~. to 

7s00 P.X.: th8 tira, &aw ot ooUenton wu J'\\\11.e M while the lu'll 

wu 1ul.1 ~. i>r. Pin.ie o~4. bin• ill.t oo•a1onal. inwl"ft.la from May 

29 to 1ul.F 11. ot ·t.n• 43 lt1rit to wl:U.oh ne sues a.a weol'ded le were ma.lea. 

'flle ltn OODIIIOi'l '!ua ooUeotlOil tJiom. aiim.t1 Point ( 'J.'able 12) lt8.J' 1M 

~11' •unari.-4 a• t'oll(:)ffl 10 ••••usha bM.4 tlah alou•• • .,... of llb.ioh 

nr• ~'Ul"I', anti ooUl.4 aot N 14a1t1 :tiei; l.6 etomae>aa ha4 in•••• only• 

roe ot \lbieh Y;•n uni4•nt1t:te4 aa '\hey MN ~dlllts of al.moat mi01-oe

•Pi• •1.lie; tan o"tomtl@e Mft Jd.xed t~, • ot wh1oh nre um.4enUt1able 

ti-~au. 

1th.ae w,u.._ iulud.\14. fiJ. o--.fn!'ual fi&tb.., · all h!HJI, a.ad 45 noa-aoa

•nial ftab:ea, · o'E •MG the. '!"rout J.>eroh was :ttepreM11.ted. by J!6 1n41"fidual.1111t 

G4 IM• mtiav DJ' 17 spea.mau,· awl tu lfia.....sp1Md S'tiftlebaek by 2. The 

»9 1.naeota reoo'ftfltli Weft Qb.lotl,J ~••'I" u~• 8Dd ~1••• 4:rasontliea 

ar.4 natl.ea w•re ala, neo.,,,rad, out la aal.lw A\lliNrs. 

The oomr.-reNia.1 :t1a »eOffeNl4 --.1nU"M lt ao. s \.'lw aon-•o.M1eJN11al 

:tia)lee, ,a.a oe., u4 th• la ... ta; ••• ee. 

Oclaenial ti eh wv• ute4 t1 • ti••s non-tS~M al tish••• .28 timea, 

and ineeoia U tboa .. 

c. 0.1 .. lS•I!&: tt•~ 

The o.aalya1• ot IKml.8 Ml41t1onal 1929 oollMUou •4• lJ;., Ur. IU.lea 

D, Pirnie at SQ' Pon and rJeto•• Waou aA. Little Ohart.t1 lslaada aa 

ehowa in Tal»le lB --• th&\ 'I out or 11 atoaalla e~tai•4 tie.h oai,-, nom 

ot ~.b.l. •Jll!ll•t•u•; tu-ee had nothil'IC 'bv.t .b:tuou, ud orut ha4 a mixture 

,:,t the • i,ypea,, Nmnertctall.J", 13 aoa-eomm..iaJ. tie" were NOO'ftNd 

(9 Lake Shinen and 4 !ll'OUt Peftll). Of the 10 1ad.1Tidu&l.e ot i•M'i• n

oon.Nd, ae'NJ'l ••re gaua4 beetlea and 1hree were Oarpent•r ate • 

. , ... 



Table 13 

B•ooi,l, gt, ~--!•aob., Bae!!,!tiOJt,• !t OOJmlO!l T•m• 

!!3!. p\t,:•~ Pl.a~• 1! ?,!iUDW l!z.• 1Q29 

OollaoUng done b7 Dr. Mlle• D. Pinl1• or the Miohigu Depa l'lm•t 

ot OoaNn'llt 1oa. 

1.-Shal-plhb.a tt. Bay :Pon, Ma7 18, I Lu;a Sbiaera, ll.5 cc. 
2.-Maiaou Iel.au.. MaJ •• 1 Carpenler An,,,.. 
z.-netc,e ldaad, Mar aa, 4 lake mu.ur't! a co. (pane of tail onl.7). 
4.--Detoe lalall4 1 May 28s o l&'1118ll1oon ,-tie, l.5 co. (mostly legs). 
5.-Detoe 1.al.anA, llfaJ' 28s 2 cu-p••te:r A.Uta, tr. 
a.-ne:roe Ialan4, MaJ' 281 1 take rui.-u•• ,r. 
,.-uule ollu1t7 lalaad, 1ue u, 1 Lake Sb.1.ur, a.o oo. 
s.-UUle Ohari'7 Ial.Uld, lune 14a l '!'Nu'\ l-".,.oh; l l.mttellioorn buotle. 
,.-Li\Ue Chlu-t.t7 lalo.ad, J'\Ule l4t l !l'OU\ Palh. 
10.-Uttle Obar1ty lslaad, lue 141 l '.bout J?woh. 
U.-LUtle Char-1 ty Island• 1\\D8 14; 1 Tnut Peron. 

111• ••'Y7 1atereeting to note that the aolleot1ona from Lone tne, 

Maiaou and. De'toe island.a oa and about tlle 28th of Ma7 show that the 

Oel'_p8nter Ant 0001prtaed an imponunt 1tn in the diet ot the 'bird a-.'that 

Table 14 prosen•• tJ. a--.r1r.atioa ot the data ou oomputs·Uons of the 

toad ot \he Ooleoa Tera iu Saginaw Bay tu ltat. Th1a 'k'ble is baaed on. tho 

-'16-



6180 A.H. 10;31 AJf. 
to 8130 A.M••••••••IO M l.2130 P.M ••• 6 

thll A.JI. 1.%181. P.M. 
to 10180 Jil..u. •••••.la w a,ao P.ia ..... t 

p 
4til ll..."M. 
to th80 PJt •••• 23 

8131 f,Jf,. 
'" aszo fl.iii •••• , 

ot eaGh to04 1 ta eaium in an a'ftrsge meal-thR t 1•• tbe awrage aumbel" 
. t 

feun4 in each fe= 11tomaah. r;.1.t .q,y one 11•• Ia. order to lil.W1Te at an up ... 

pl"OX1mate 8t'IJml)Vta,1on ot the a'Wlbers ot eeoh too4 i ,a eal•n by all ot th& 

l.. The leag'lh ot Ua Mqld.1'e4 1>1 the bird 'to d.is•tt its food. 

2 • The length ot Ume Iba b11'4a t-,.. 
s. Tae llUI\MJ.1' at Ii.Na the 4&117 nt:loa exOeeda \he a-re.rage meal 

:ration. 

•• The awal>er ot dn.J'II t.be CGIIIIO& Tem 1nhab1 'H4 the bay dur.l.nc the 
year. 

exputmat to detenune ,h~ UM Maeaaa17 tor• 0- Tarn w 41&••• 1ia 

root ••re performed 1n 1930 and 1a1. 

-ff-



Table lii 

l.lata (;'Dd_ QWu,,aUOfUI., 2Jl the 122!!.£~ ~Jl j'.&nl, !J!. 

@!1!114! -· 19~1 

t'1ulioating the Villlue of \he Uitterent P'oocl l\om.a 

.• 1!1 .. ~ 
Bumb8Jt1 oal detend.lllll \1 on VolmNV1o 4mntaa Uo.n 11 .., l" b7 food 1iau 01 toad 1 , ... • 

t p 1 !! ~· 'S..- I 
.r-4 tn•· 

... 
iJ ii it ... ,, f.f.0 

3 I'' ,~l ... , 
u.4 1 ... Ii d: I; 

·ii! 
., 

't 11 = .!5 !· l!t! It sa 1 Ill A,. .. ,. 2 !l .. tJ.; ....... 

CQIJ1IIIOU.L 
FlmllS 

PW• 
bm t:ti•v•,e-
J!I!.). • • •. • • ,10 ,., 39 100.0 .5.33 aa., 100.0 .10.vo o.a&a 

HOJI-CQM\mRCUL 
J'ISD& 

Lau ru-. .. 
<w.maai.1 
aiM£11Wll4~•>•21 u., 31.0 2.99 4$.4 41.6 19.04 011235 

Spol-ta11 
Shia:r 

(Ho!na&1 
at!!iiil,) • • ' 2.0 ••• 0.34- ,.1 6.1 :e.,9 0.02, Trout,.. 

( P1£B!&I 
9!!1100...,.!U) 49 aa.e 11 1511.5 0.21 57.0 4,9.? 22.78 o •• ,o 
llllitlah 

'=9'i•-!&28!) .a 1.3 l.9 0.1, 1.2 1.0 o.,, 0.013 
111ae-apined · 

Stioklebaek 
~Ull,fl 
RJll&•&.H>•···•s z.s o.w 1.s 1., 0.,1 0.02' 

DISJ.tQTS 
oa.r,ea,er m• 
lbh~n-
,w1.: .... . ·" a&.l ,12 , .. , 81.o-, 12.s 65.6 24.&s 5.lU, 

Mftd'l.J' 
(BneA13.a ep) 10 10.1 ,J.11 a.a 11.sz 20.a 18.0 , .•. o.t01 
May Beetle 
(P!1zU•J!ha8 ... , .•....... ' .. ., 81 ,., •• 98 10.a ••• ... ~ o ..... 

. , ... 



r ., ~1 

~ .NUBrioaJ. 4•"8-1mt1.oa vo1uaevlt tewnalaat ion 
~- I ! lf;r toed tteu l)J te&t 1 tema 

r 
,. f-U.J 

~ 11 1 ~ :s --.4 • 
i -cl ! • 
I. ~ 1 :J 11! 
F roel tne:• ,! 11 ~: k • 1r 

aD4 u ... iJ" •·1 - .. j it i: [ H • 0 ! 1,., Iii It I! 

1J! i, • .. 1 l .a i , .. It t • I· !:! 1: II t .a. ! a. ... '1,,+I .... ~ • I 

~ ( Oeathlllt4) 
. . ' 

Ga-4· IMtle 

<tm•a■>·······' ... ' o., o.eo o.a o .• oa o.oe o.a., 
r..a-u, ... a.tie 
t !l!f!!td!Mi ••••• s 2.0 u 1.1 .o.M s.a 1.1 1 .. 38 0.-0ftl 

~· fl,- ~rJ.:., ... o M a.a 2 .. 00 u., n.z ,.eo: 0.11 

*••'-••kfa•••ne.r (~----~-······•1 ... l 0.1 o-.oo •• u. tr. o.oc, 
111' 
flllSm}o .... u •• 1 •• 1 0.1 o.ot tr. ,,.. ti' • o.oo, 
Otrl:et 'Meth 
(ft1J!!i4U) ••••••• 1 . , l 0.1 o.ot tr. .... .. \J:' • o.oo, 

....... _,.,.,.. 
~-1 ft ••• • • • 10 e., SI 1.31 ••• 10.,. .aaa 
Noa-eo-•ld 

ti•--·············'' 11.8 lOtl , .• u •. , "·" .,11 
x.a.ena •• ............... 715 ao.1 1083 .., .. ua.1 '3.16 6.811 

lfotal••••••••••••••lll Ute ak.l , .•. 



Twent7-ou crippled birds were ted trom l to 6 Shiners (Lake Shiner■ 

and Mimio Shiners). The time wh& tho fish waa o:ffol'6d ud wheu the 

e'tomaeb. wu opened ••re reaorded. .The aondition ot the tiah in the etomaoh 

was also noted. Thi• experiment may be ,ru.ea'iioned oa -.he nsis of usiq 

e. ,:rippled bird. inst•a.d at a llOrma.l ind.1'Yid111.:ll. ~ There might also be some 

The ett•" ot f'oroed tee4iag migb:t att•et the D.U'99 canter controlling 

the d.igestiTe appan:tu. Bowffrt I -.ard. .the ,method ueed u ytel41ng a 

sutfiti•tly oloe• approxl•tion.. 

adult Lnke Shi».en ot:t'end mt au tllH. pnvided \1111:, are lodged. in 'tha 

gizzard, aro almost. oompl.atel.1 gone in one hour ad titt7 minutes. Un• 

tortuaisl1', a.a 4a1u1 repr41n.g the rate ot digestion ot Peroh end 1nno'i 

food h&Te been obtaimd. Sowevw, it ma, be aallrtla.84 th.et waile 'the heaVilf 

obi tilli-4 beetles tttke longer time to dtgeat thaa a mi.mow, the sott•bodied 
_--/ "'~""tk~ 

m.a7tlies and dngon flie-e aalais will Ul14outed]¥ Mb a ••--hat ah.orter 

ttm.e to digest •. 

In Tiew of '\hen oouide::,:ationa, 1 t 1• aa...-4 tor the purpoeea ot 

approXimate oomputat1ons 'that the lengtll of Ume it toaa to digest t.he 

2. I!!!, le!I!!: 21,. Uu tile ~&di .tm.• rteld obaena•ione have 41.s

caJ.oaed that the birtia ~ teedlAg at e.bout 1HOO A.M., tm.4 retire at 

a.bout 8100 P.M. Th1• ain• a tee41ng penod of about 15 hoUJ'a. During 

¥toaaal birdll were ut ""tl 'Noa••• 1t was to'Wl4 -tu.tile -to vap llTe on.ea unl••• fOllD.g biria wen eaor1t1•e4• lliTen et thia risk, a lin bird waa 
tad, 'but 1 \ inaia\entl.J retuee4 to d.eTour the f'1ah ottere4. For sou \Ill• 

known nuon, the JMt•1 waa d ... rted b7 the aa,e am aa a oou•qµ•••• the 
yolli&Lai.l~ilte4;:~~,JeJIU••• i, ... tbougllt ad.Tea\apotu1 '° MM •• of a tew 
oJllippl:84 'bird.a to:r puweaea otllar 'ihe atosaeh examhta \ton.. 



t>u'\ tk• sampling was tairl7 npresenu ,1,.. lJf the entire tNdiag period 

(Table 10) • 

'l'allle 15 

Nuralaer 21., stoaaohe Ooll.e•HS Ovpy .!!l!..feriod.e 

&841!5•!4 5 P•J CW Ja!I: 

,,ii,. a,aI 1111 16,li I iz,11 £131 4:11 thli 
Y•r to 10 to to to '° - to 

9&30 8130 10,10 · lar&o 2sSO 4tZO 61!0 9:00 

1129 - .21 16 • 0 M 23 " 11$0 • - Q .. - 31 2? 16 
1911 48 6 51 63 31 34 2' 89 

foal !W 31 10$ 1$7 40 9D ,. 112 

.Par eent 
~ e1DP~1 
•toao.h• 67 0 16 30 20 21 

ra 11oa. The :a.umlter ot Ume• ib.e da.117 nU011 n•N4• tJl• meal ra Uon ia 

e.anaet • N app»oxiateq a. beoause the \irae ...... ., to dlge1r\ 

the tood 1• t:i'bout one-eightl of '11.e feeding P"l"iocl. 

fNlD-, npenen.o• wt• tae llt.J'4•• 1 Milne \.bey an a-ppft.Ximately com

p•aa•illtl• It-, 61.ao be noted ••• tu n•t1nc t--1•• epead ,n.u~t ot 



!able 16 

Per .!!!!.S!! b1•111\h 8114 WS.tllou toe«.!!,_ T&l'io• llou'• .2!..l!!.!d!!t. (ell eolleniou 

.f2£. Whiob. .ll!!!, RB l'900Meilt ,!.!! gu) 

A. Jluly lilOffiing B. W.d-uy O. ET81.1DC 
( to Mil\N81 qu:rler hr.) (~ BMrffl halt tu-.) (to 118UNt quorter :U-.) 

time Ro. ot ~ more 'I, wi•h " fiJII •• tJt I with 1$ i ff• lfo .. Gt ~ ld.1lh 'I, ~ 
atomaells ,_. 'U"IIU ap•r flOlllf.lVhs more "1.'Ul .... nomaeha 1'084 ld.tb. .. 

w1fi. v. 
tllaa -· 

~. tl:". 

,:1.0 a - - 100 81l.&-&s.60 - - - - S:15 ' 100 - -
4&30 2 - - 100 a145-•ioo l.4 81 • 1Z lhSO 2f 19 26 3'1 
4::46 l - - 100 1,u;...1,so 21 ea 88 - 5,45 l 100 - -
5100 16 2f .16 • ., ........ 10, 00 la 48 - 11 thOO • ea as 12 
5115 - - - - lOtll-10:IO - n ao a, 6:16 1 100 ... -
&h30 lB 21 - ff 10&46-11;00 • 58 80 M ,,ao 2 100 .. -••• - - - • U:11-lltSO 19 • 26 Zl 61415 - - - -a:oo 11 8a 18 lltG-UtOO 44 49 19 ff 'Ii ;X} u 91 • -; 6:16 l 100 - - l11lO-ladlO 11 u ' ff 7.:U 5 6"/ - 33 
&dSO • 50 :ao l►.U:40-1100 lO 00 - 50 ,,. 28 11 10 71 
6:46 - - - - l:U-1180 at 4a 11 " ft@ 15 " 15 38 
fsOO 1 - 100 - lt41-a,ao n9 4li l? as 8;00 .~ .. 5 $0 

'hll - - - - 2t1Mtl0 ... ,,, 4 I 1:15 ' 29 ae 41 
'h80 £ - 100 - a,.-..a,oo ~· a 22 12 8:30 ' ts 28 • ,,~ - - - 3tl6-al_, u ... 16 18 8;415 - - .. -a,oo 15 k .. - a,~,oo lf '10 l2 18 ShOO 11 s, 2' 1M 

4116-411() ,. 4ll 22 iO •=~•00 av H 11 16 



•• Jae 1'!a•,JI' ,2l. !.U! .!!!I, 9!19!1 !!a- it!!,W. ~ 1lha t,ny duriy ~ 

Z!!.I• 1n 1929, tu Conllon Ten. oeou.n.-.S oa Sqiuw Bay trom May 5 to AV8U•, 

u, a pel'i.od. ot 112 4•7B• 'l'h8 abort pertocl ot oecupe.tion. ot the bay 111 

lft9 req,ui:res •me upla11ation. The ntor was 'ffr"Y lligh, i-1.nd 1th• breeding 
,._,.,J3 

gNUJada poor aad subject to oyuwuh by e,tonts (Plate 1, fig. ,sj,). The 

early abaa4onmont ot the Lene Tree Islu.d ooloq, f'ollowing hea-.y swrms, has 

'been mentioned alNaltf (pac• ~). The 'bird• e'ftll after a4opttng the new 

rookery on I1tm4 Point f'aU.et to rear uy JG'lln« to the age or e tull a.a,-. 

The nea'8 h_.. wr-e 6180 aultjeet to swm-nah (aee Fig. 3)" ETtm the 

thia dea•nion •• due '° trequan\ hea-., •'°--• 'rhea:lult 'birds did ut 

.-nm. .retUl"'A "° the neatlliaga, atwr \he eu-ahella were thrown £l'm4f ( U 

is a habit ot this apeoi•• to piek v;p the shell at1ler the chick bad came 

oa ot the shell, ~• 1on.ea, lto6t 41, hws note&). Aa a reault of. this 

4eH.n1on, the,~ tied, ,PN8'11111bl7 from oolcl na tht1r nre noted ta 

shiTer. Ia so• oa••• sha7 41•4 uil• e\ill in the egg. Ullder this 

oond1t1on, oal.7 a pan or tu 'bill ooul4 lM ••• tb:roue;b a amall opening. 

A aott low ooll ot 88011T oould be heal"i \rum. The large Blue-bGttle tly 

---



I 

id 
CQO!ria oad~Tet"iM la.j'ed its egg■ on the hu'Hhing b1:rd and 81'ter ti short 

time, the •ggo\e ot \h1a tl,1' eould be eun in the egg 1nteati»a th.e 

4718' 70'9l8. The espoeun ot the ea&• in 1929 ts indioated by the tao, 

that the period• i>f hleu.ba·Ua oltaU"Yed (Bl, 8' uut 29 d.afa) were loD.pr 

t;han the u:rmal period ot 21 daya nx,om4 tor this apeciee by Jones 

(1906) •. 

"• ~! a••N• llWDIMr .!!. 'b1.1"4a .,__, J!l. ;e,z:esen:t ·a.ur1y ~ ••••• 

Due e.ppueatl.y to ,he _,.. a4ft1'N oon4ttt.ona tho't eaueetl "11e ld.rd• ~ 

remain aa '\he bay· tor a abonl!"Jr pel!':l.od U.a nomal in 1919• the Jnllllber ot 

bird.a on ibe 'bq iha t ,eer ••• aleo T■JT anal.l. The evenp or rough da111' 

ooourre-noe ea'li!flatee 1e 491 bi rde. Ill OODIPU'Ung the aYaage awn.bar ot 

birds per day, n.o di e'111etiaa was made of the uxes. 80:me eXT0rs 'N:l7 th.us 

ner1ou• aad ,hey wCNld • 41:ttioul.t to correct. The most 1mpor\ont 

e:nor mat a:riae from the tut tha, the mile 'brings tood 'to the nesting 

obnnat1on• =.de on Lona Tree Island in 1930, the male· brinp t.be teal• 

moa'\ or her tood du1"111C the incna.bo.llon ot the •••, ud tll.e b:n»g• 

moat ot the food eatu by '\he youag. A.a 1nd1oate4 in Table SI all 22 bird• 

bird.a •re shot 4ur1J18 the 1noubat1on. 

Fnotora :Noa. 4 und. I ·an v,u:ta'ble a.nrl 1"6Qu.1re aepara.te eatim•t•• eaoh 

OODaon 'fem in one :,ear r:147 be oltte.1n.e4 bf uae ot the toftlUla preaen-ted 
b 

on page aj' 1n t>th• word.a, by 11\Utipl.ying the au.rieal Tl'•lu& ot eaoh 



item in e ai~le maa.l ot the 1>17!4 (g:l 'W'ft 1n lae1 oQJ.'IDUl ot 'fa.hle 14), 

b1 the ••'limaiea tor poin\a 3, 4 and ti j-.aat a.a outlined. The result• 

ooaprin rOVghlT 1111 toll.oui 

Oomael'ot al. n. ah 
Pereh tla«erliag ••••••••••••••••••••••••••••••••••• UJ,000 

Ni:>a-oaaau91al fi.aea 
lake SblMr••••••••••••••••••••••••••••••l00,000 
S.Pol•u.U Sbiaen •••••• ••. ·••............. 11,000 
Trmi:\ l?enll. • • • • • • • •. • ••• • • • •• • • ., ,. ,. •., • •• • 1f4r,000 
Keaou l.ill1t1ah ••••••••••••••••••••••••• U,000 
Ht .... Q1U4 Stiokle)aoka .................. 11,000 
Tokl noH ... Hial fiah .............................. n1,ooo 

IaNO'la 
OS. ,pea,. An-· . • ..................... • .. • .. • • .. • 2 ,11a, 00() 
Browa Drake (MaJ1'17) • • • • • • • • .. • • • • • • • • • • • • 3h, 000 
*Y h. elle, ,:1.:, .. ,. • • • • .. • •. • • .. • • ... • ;310 ,000 
~• t1T . •••··•••••••··•·····...... as,ooo 
tmllel.11 ooi-:a tl• • • • • • •••• .,. ••••• • • • • .• • • 31,000 
G~ -eell••••~•••••••••••••••••••••••• 201000 
floe'Ri.4 mota J 
Wu1e.ft C:NUaahOJJPOJf ••• •• •• ••........... 9 .ooo 
Houue tl7 
To,al inaee,a ........................................................ a,8981000 

It wlll be e'beUTe4 1ha'I 111 1921, ft.be OOl'llllOn Ten in Sa&tu:w Bq 

111 
ate 1.1la«1r11t w,ooo Puoh ti:ngerlia&• (appJ!'Gd.atel.7 ou-thlrtieth ot the 

,351,ooo -:,, 111, ooo 
,o~al roo4 tao11PU'" lllBNriN.llTJ 19,199 JUJa-ooa&eNial tishea u4 IH,oeo 

iuene .. Tau" Peroh GOmpr1aed th.e grHMI' p8J"t ot \he ao~re1al tiab.••1 
' to 

while Oarpeater Aa\a outawll1t•N4 the ot>Mr ill.NO\• eaien, aooordi11&J\ ••• 

tigu.fta u (d."911.. Ii i■ prNa:ble, hotrner. ,hut the a\l\'l/ll)a.r ot Gt• 

0011P\1,e4 ea ••tea 1• too hip, beto\lae 'Ula ooll•tiq was heaVi••• a\ 

a pel'iod when the ute ••re tlnns• lt •• oolleotioa had been NtMr 

41atr11N\eC, 'I.be ff'1.Jnate 'to7! aau WMli dou'b\leaa ha.Te been lower, and 



'The work ia lftO wa• skrtet w1 Ui mn adequau phu • a:n.d tbu 

mon resul u WU'9 obta1•4 ,ma l.n ltE$. This W&e perUy 4ue to the 

taot that IIIONt ni,erie•oe 1A baa4liag 'iM bl.Na ha4 bea attuaed. 

19ea1d.•• • 'th• ••• utl •• clowa and ,u lti Jlde appear e4 to tlwir l"9&'1ll,&lr 

ltl'N41aa groati• 111 ..-;er ---• th• ill ti. pnvious Jaar. g \oftl. 

c,t a40 t,11'4• wen ooii"'-' ~-, .. ·,~••• a• -.nd to 149 laird.a 

r~ ti ve plaoo• or "1• pM'Vieu ·. ,-i-. A_ tn -,•..t•n\a •noern1ag the 

Nh'td.oa of 1:b.e lltiri..1 \o the tiah• ••re p•rtoned. 

. . ~ " 

A~ JSd. ta~a,t. 

One Of ._..._ts.l'lt~ pl•• ot titld. -~ ~en ..-,lliieoting wu done ln 

l.930 wu a'\ SQ.ct .Point. A --.,~ ot d bir4•, fewer 111t.aa ihoae o'btaind in 

Ta\l.e lf 

~•nm 2£. 3»af9J1 IJUll!UU! .et. R 11a 

l!m.tz.s.:!!!!.Pa!:l',l&2 

1.~ May aa, aaso .PJI., l laae~ooa lM,e\le, •• 
s • ...,o-, May .ell JUIO J'.U.: M Lek• 1D11u••• 1, oo. 
••----f Jla1' aa J a ,ao PJI., u. i.. a.tMl'e • , •• 
•~ Ua7 281 ltlO l'>Jil•t .... l'• 
1 • ........, Mar' ;:Uta a,10 PJl,a 11.aJa &ld.ur, .2 ••• 
'•-f 1Ba7 !81 asao PJrt,i ff.all ~•• v. 
,.-, ..,. ZBJ a,ao PJI., ... ,. 
··~ lfaJ 21; iuao P.M.; 1 s,et-tail Slltl\e, .... Ill• 
9.-o"? M'a7 Bl; a,oo P.M. a 1 Lala SJl.1».er, .e ao; l l1Wtiah, 1.1 ••• 
10.-'7 May 23; lltlO P.M. s NJ>'IY• 
11.--.! M.,- IJtJ 1&30 PJl.i 1 l7•rob., l co. 

---



u.; May- 11; 1:$0 P.M., l Pereh• .8 oa; l Blu-..aoae M1aaow, 2 co. 
ad f1 al1 fftOlen.ta. 

l,1.,-cr" M.llT 29J 1;30 l~.14.: fin t~enUJ 4 luellioon 'be~,,lu, t:r. 
U.--cJ? »q 89a 1:50 P.H.,; 1 1olllua1' na.ner •• a ,o, 2 dl'fi60a f'l.J .tQmPha, 100. 
U.-o'I Jlq 29; 1130 l".M-.1 l Pereb., £ •• , 2 1.ak• Shiners, 2 oo. 
16.,---97 Mq atJ ltaO P .14.; l PeNll, 1.5 co. 
17.--o" l\fiJle a, 1'4&16 P.Jl.& l Lek• Shiaft', 2 ••• 
18.~ ,- a; th80 .P.K., uGMt tra.-•t•,tr. 
lt.4 lune la 1h30 J?.14., 1 tin tnpent■, tr; ia•c• tr>:ipen.t•• tr. 
20.-.-, .,... s, 1h30 ,.x., l Perch, l ... 
21.-o" J'ue i1 1h10 FJ(., l Laite 3h1'1H~r •• 1 co, l dra.pn f'ly fftt,'.JneD.te, v. 
aa.--o" 1tme llJ l(hOO A.JI. s ti•li tapema, ,r. 
u.~:u1.y 12; 2h80 ,.x.1 1 take &h1n..,. •• oo. 
u • ......, ;ui,- 111 a,ao P .it., • Late Sldure, 2 .1 oe. 
2&.-o-' 1'117 1a, JhlO P.».: 1 .Pike, ... 1.2 oo. 
ae.-t11 1\1.lv Ua 21zo P.K.i fish trepaeate; tl'. 
2'1.-fi! lu.l.J' Ua a,ao PJI., 5 Pefth, 1.1 eea 8 Lu• ahinwe, g.,4 ca; l IrJpot-

\a11 Shiaer1 .a oe. 
a&.-o'? 1'alJ U; th80 P.M.s 5 Lab f'.ll1Ml"ts1 ;;; co. 
st.-4' 1'1ll.¥ 121 i,so ,.u., fl.a ~••, ,r. 
30.,-ff 1ul.1'· 12; 2HIO .P.11. t l P_.ch, •· NJ Z Lake Shiur, l oa,. 
31..--d' 1U.l.T 85} li.;30 A.M.i 2 Lake Sl'd»r•, 2.1 oo. 
at.-, J''11,y sa, lltSO A.M:.: l Lake Shi.Mr ••• 
••-t July RI; llrlO A.M;i .... y. 
34.-d' 1ul.J' di llaaG l .. .M.: l Lake Skiaei-, 2 04• 
$5.-d' 1Ul7' 25; UsJO. A.H.: l Lake BltUer, 2 oo. 
36.-c? hJ.:, •• U1I0 A..M,,d l Lalr• Bl'liM:r, •• 
'91.-d' J\117 ., 11100 A.M., rt.alt tM~is, ir. 
M.-, lul.7 81; 11,ao A•••t l .Lala Shul•, .a "· a.-, J'1l1f Ill ll.slO AJl.i •1"7• 
.o • ......, 11117 ass, 111250 A.M.1 a f,ake i'ttt.Jt••• 1 ••· e>1pt7 
41.-f" July &61 U;IO A.,li.t a Lue !¼ht.new. l oo. 
42 .-d' J'uq al J 11 ,so A.M. s a Lake suave, 2 •• oc. @._., lul.J 211 U.180 A.M.1 l Lake Shiar, tr. ltwth only). 
"•-' 1u1y 211 11110 A..M. 1 tta flte.mn'•• tr. 
tri.-! Ju]¥ ;11; 11:30 A,Aii.r 1 lalaJ. Slliner, tr. ( teeth onl.7). 

Ot 1.he '6 atamaoha -,11 .. ,.._, :53 b&4 n••• elx ot which N:re ua-

1dtmt1tialtle beeav.ae fJI. 'the l'llllaill• 111tff fiJJ4oet mienamp1j. OBly t.110 

ud. t1abaa while a1z N:N •BIPV• 

The.re ••n 1aelll4e4 12 00Jlilll9rotal f'iakes, 11 Paro.h a4 oae Pike-



~o1al tiaee, H.• ••• and \he 1-ote 1 oo. 

Th• ---••lal tialae• •r• N~ t:rom •11,ll'\ flMat!UlhB, the uoa

....-vi.&l filh•• 1n a, noadb.9 u4 ihe 1ue••• .ln four atomaoh1h 

,.... »•1 POM• ao ,.._ •• wee o'b\.aiMtl in the apl"ing o4 tall of 

11&0 (Tabla 18). The t'in1 waa obtaine4 ft May U and ~• laet •a• OD 

Oo1:ober a&. Ii a.bou.1.4 be note& that iMA late net>l"l1• ••• or 1nigft1iin& 

\\11'4.a whioh had o-. tc sa,tu.w lay <m 11htt1r ••••U'd jo\lrlley. ii ut ot 

w• 'hirds ooll.eetea in 1b.e -,1"1118, one •• a teMla and the o'lheJ'a were 

•lea. Tb.e tell eoll.eotJ.oa · aoutate4 wiDUy et J'OWlC bll'da. 

!toor4 .!t fl!alU IIP&auiMI st. £Illa J.!!! 
n.. JU. ls!, !e!l9 

1.--o=, lla1 221 l lill1tiah, 1.5 001 l ~Uieorn l>eell•, tr. 
2.••ff MaJ' &as llzOO A.N.1 1naeot aDd f1a tn.peata, •• 
a.-ci' .,_ 281 lltOO AJ.t.r l Spot-.1e.1l 8111aa, I.IS GGI 4 -,r11es, l oo, 
4.-ff M.111 28f UiOO A.M.: 1-Mt al f18b ~n\a, u. 
6.-o" -, lt1 till A.M.1 l La• WU.aeit, t:r. {teeth)., 
e.-, _. at; t;ll A.Lt.;. ti•ll t,._.,., ti'. 
'l.-ii'1 -, llJ laOO ..e.-.:. l ,_., 2 ••• 
•• ..., ~ ll.1 lli·aO B&J l lllUt'i*• I "· <•• P•roh 84 ~'f<I. t\l?oppe4). 
t.-o"J Mar ll,, ltOO P.M, 1 l XllUfl a, 1.1 ee. 
10 • ...._ Oo-Nr Ut JU30 P.M •. 1 4 Pwah, 10 ••• (loaaes, 5'1 ••) 
111,-1.m O.wbe.tt 26J 2,so P.lii.1 a s,m....,oolont Shi•"• .. , oeg s l.4k• 

Skiaere, 2 ••• 



12.-ia OOIONI"' 211 1h30 .P.M.: 3 Pera, u1.1 ••• 
u.--un OOto'IMlr ., 2130 P.M.1 S p_.. .. , ,.a OOJ O Bleck -nosed Shin.era, 3.b cc. 
l-&.-im. Ootelter 86a 1h30 P.M.t G Lake ahin.N'B 1 4 oo. 
11.-1.m OotDttr 21& B1IO FJ&.: I PeNllt 9.8 ,o. 
1t.-1m ocston• M; a,eo .P,M.i a ?••• ,.rs o•• 
1'1.-lm OdoHJt 2'J IIIO P.U •. : 4 Pua, U ee. 
1e.-1m ootebff ata ls30 P&.i I Penll, f ao. 
lt.-ta OoWbU' 21& 2al0 PJd.i I Puoh, ,.a ••• 
20.-1a OOtoYMr 81; as&O fdl., I Lall» ShtnffB, I eo. 

The tigmoea PNNUW in Table 1' ., 'N 'brietl7 8\llfW:&rtMd as toll.owa, 

lf lll'°8aoha eonta1n.«l ao\hl.ng h'\l\ t111ll, UM of Whioh wae lUl.14-.,ttlable, 

tbree .bad •ln4 toed, oae of wh1oh eou14 DOt be 4riemin.ec.l enotl.7. 

ff\llau1.eall.y V&er• wn It •-•ial fiaeo, all Pere.a i6 aoa-ec,mero1a1 

ti.ahoe • _lu,aelJ' Lake Sh.tlwr• a.Bd ti" iANOta, ftrur ot whi oh ••r• tm>w.n 

ff.be 12 bird.a eoU.e'h4 r ,._ thi• TicUd tr, iaelwll.q m ehot neu 

Qek Point, were ♦1:t'hiut on three kt••1 Mq Ja, _,.- 24 and 1uu • (Table 11). 

Reoord. !t,._ s-.9Ni 1119\le:tkll at - br.a 

ll.a Wl~ !14. 'f,Yi&il• l!ll 

l. ... -d' MW' -2&1 ,,oo P.M .• t 1 LaM &h.~7, I/JI •• 
2 .. -411 MaJ' u1 thlO P JI. i a Lek• ~••n, 1.1 oe. 
:,,.-,, _,. u, a,oo r.x.: -»'1• 
4.-c;, .,,. •a 1100 P.M.1 I ma,fl.1••• .e •• (au tn..--na). 



6.--7 l&a7 1.fi; 1,00 P.M.s e:mpt7. 
-~-, MIT 241 atoo P.M., l Spn-Wl Shin••· 2.0 ee. 
7 • .....;j' l\:lllA ,; &r:00 P.lii.,a l Pe'Nlllt a.e ec. 
e • ...-d' ,.,..,. 4; 3HJO PJl-.i a take $1\iMI"•• ,, ••• 
t.--d' Jime .,, 1180 P.M,: tisl& t~n1iet •• 
10.-o' Za• ., 11h00 R.14.t 2 take S.111,un, a ••• 
U.-g l-w>At ,, 1h00 P.Jl.i , I..ue 6luun, • ••• (neu- Pon Oreeoci). 
11.--d' 1-• •• 21h00 P~., 6 tall• Sld.ura, t oe. (usr .Port Oresoen:t). 

••t ad •• were -.,,. 

Naerloally1 1MN ~ 1n.olwle4 oal.7 ou Pal'eh, 20 nQft•COlllffl&ro1al ti.she•, 
Sl-p,rer-

(all t.eke fflu.M:ra exoept ou Spo.,•Mll a:llffl'llllr) and 6 a~ Dru:ea. 

la 'ballt. \"he Pveb au 11P a.e eo., t.ba •>..,..reial tithes s1.1 oo. 

rutti thil iuect• o .s ce. 

l;ftke the p.-, \ha tn••••• were Neownd. r:rom onl.1 on.e awmach, w.ld.le 

•• no.,.~al tlshee v&J'fl reeoT,en4 tl'Om ae,wa atolllaab.a. 

i 
area ••r• oonll14...t ey~• iMJtpriJ!li.ag the .,....,,_lag aq Ool1.eot.1on. In 1•0• 

14 'bird& ••n ooU.ried in 1111.• &:Na• ot the lt whioh wen mawre, "I 

wore ml.ea. ,\11 •n 1'•41&& mn allot. T'M ooll••Uoa waa me.de at internl• 

trom Mu7 BO w SeptttmMI' 11 (hbl• IO) • 

. Rl!'P.rJ _It AA!e9 ~ 2•.•&at .S! ie!EI Ten 

.!!!l!tb93M.lltt·lai 

1.-£> Mq' 2DS 10:30 A.r.,., tleh au -••'Ile ~nte, u. (M'"'"'h Po1n'i}. 
a.--i' aq 21; 10180 A.M.: envt.r. (Hozth Pou,). 
s.-tt Mq at; l<hOO A..M.1 1 1.W Shtmr, .a oe (mouth ot sebewaing n:1wr). 

-to-



••1 Ju• 21 l2il5 P •. lv.1 l Peroh, 1.5 eo; insee, t~nt.a• u. (J'isb. Poillt). 
o.--d' Jun• 2a l1U11 P..M-.. ; 1 Lan Slu.JlU, .8 0•1 l 4n,patly 11,mph, .5 eo 

Ui•b. 1io.1ntl. 
6.---d J'uae ~:; lfl:11' ?.r.t.; ft.sh t~ia, tr. (V1ah Poin.U. 
,.~ l~ 1,, 91-61$ A .. M.,.; l t.ke ~l't 1., .. ,., •• ot Sebna.1111 River). 
a.--4 J'UlJ l9J #J130 P.Jl.t l :Perch •• o ce (lll$1\i1h ot S.b•'fi&il1g ftiTttJ") • 
9.-d J'uly n, tt"5 A..11.; l Lek• Sb.1Mz-, .a ee (moutll ot 8ebe1n,111g l-U.Ya). 
lG.-e+-111 ~ 0-,; 8141 P.M.: .I Parch, l. ••• (aou.'1'l ot S.lHtwfliq IU.ftl"). 
11.--o" r.l.y 2,, 2h45 P.M.i 1 Ooldea Slli».•:r, •• , •• (aoutll ot Seb♦fting !Uftr). 
11.-g. lul.7 I?; 31.U Pd!., .._,7 (aw:th ot se•wa1»s RS.._). 
15.--~ &tit'&mb•2r lil l0t41 P.Met ep'7 (anlt-h ot 8'bnaJ.M Uftr). 
14•-• +-la SQtem\.ml" l8 J t1e!l tnoum1t•, t.r. (DN:lh er Selt.-&iDC Mnr). 

It '•1' be noted that e ot "4 mactaa uemt:ui tieb 0c:al.1 wwe tOWJA, 

three nomasu ha mi&ecl faoi uA the J181d1ni,ng tb.Me we.re llflfqrt17. 

The• et-011~ehe- eea ta.tu4 I l'•Nll • I Ma-o~oi al t1ahea ( 4 Lake 

Shia•r• u..d l :o-Mta tSDiner) anl l dr&plltlr ~ 1thiol:t •• th• oalJ' in• 

'the GO-Nlal ti •h \'UU''O repre111ented T01-e'll'1oall.1 by 8 .1. oo. 1 'Iha 

noa-~J"raial f'iuea by '1.5 a'O. tlUl.d t:ht- in.N♦la 'b7 Q,.f> eo. 

Tli.e 00D!¥jJl'(f1.al t:ish na r-1eoveftd tNm 3 atoNche• the .aon-~cial. 

.u lAue T~ Ialand tll8 uat •••- ael..1.-ttioa ~114 obaenauoa ot 

1100 wu •4•.. :Jlaootintt •• d.oatt •• M-.at.onal iaw:rnl• tna Juu l 'k> 

Septeniber 1a, ad. at dittennt ,e:rtodlJ ot ._» 4a, from 4:&0 A.,M.. to 

fhiO P.M. (Table 21}. A to•l ot tM 'b11"'da "" ,on...-.a.. Kleven ot tb.e 

\Ji.I'd• eolleo'kld late int-he B\l1lllff nn J'GW',lg. $-ome ot '11.-. were probf.\bly 

b'a:D.•1••• 'tnm. their irore nc,r1m-n• ooloal•• to tlle:1r winier hmnea that 



1.--o"' 1,me lJ 12130 :P.U.:-. ft.ah ~ts, l 4Jla~ontJ.y, 'U"J + stink ng, 
.1 00 (a Trout Pe:nh M sa lQll.6 4'"'1.Pe4) • 

2.-r 1UJl8 lt Ut30 P..K.t 11 I.rue• llhiasi', ♦ eo. (a Lake Sh!aer dJ"OPPod). 
a.-d' Ju.e 17; 4180 P.M. a l Peall, tr. l lamellioorn l>&&tle, 1ir. (A Lake 

Shin~ tlroppecl) • 
4.-d' Xu. 17J 4180 PJ.. i l 1-8 ~•J.•:r• v; mcro-crustaoen.u pou1'bly 

tnm 'lbe tie {A 1.Q:e shtul" 4r1911&1) • 
5.-d , •• 1,, 4180 P.llt.t ohf.t.uwu t'ftll,1WllllS. t:r. {A .?el"ch ctroppecl) • 
6..-,.,.,.,r, lll:U 1,, ,,10 FJ.: a .... WU•ft, 2 ••• (A Ltt.ke Shiner dl'Opped.) • ,.--i1 .;._ lf; ••30 P.M.-,1 l!i &1",tliea, a.5 011. (A~-" .Perch dnpped), 
a .. --i' ha• 19; 4#!50 PJA.a 6 Lake 8Jliaea, ll, ••• (B.i'm4 19182?; A Lake 

S.tlineJt d1ntp]1ed) ., . 
,.--, .,-. llJ l Tnut , .... tr. (A Lalltt Sh.1JMR,4np"4,) • 
10.-o' 1vae 111 a I.iab siw.l!"e, 4 oo. (Band 401"4ta ..._ J.ake Shiner d.mpl,'Ht4). 
u.-d' .rue l.Bi 2 f..llt• Shlaen. 2.2 ••• (>. T~~.,!•Nh~I•>• 
1a.-d' J'UIMJ 181 l Lue ShiMr, .2 COJ le Merfl .& . u (A L Bke Shiner 

f.n,ppe.i) • 
1a .... ...r ltm• 211 5100 P.M1d 7 -~ Sb.i.n.tma, 15 ••• 
1,.-t lune &l.J thOO PJl.i 17 Oe.rpeatv JJl.t9, ., co; (tho~u uxs.d uad, ni.◊sUy). 
a.-Clf> J'UJJe 21; !hOO P.M.1 l .L&ke Skla•t<• .s 001 1 llaolt-:noae Shiaer. l co. 

( A lbke Sb.1:ul' 4appe4) • 
1.&.-cj' lue 21; GtOO fJ,.t.; 3 Lake Sl\lu•• 4.1 aet l -,i'l.T, tr. (A I.wee .tih1ner 

•»P•>• 
lf.-4 J'lm.e al; fhOO PJ,h: a ~1••• \I'. 
1e.-J 11'n• ala 1h00 P.K.s 21 QaJ'pen:tff An.'ls, 1.5 ••• (lleada, eteJ A Lak• 

rSUaer droJIM'l) • 
10.-d' Jm:ao .d; 1,00 P.H.: Old ....... tRp,eau, u. (A Lake Shiner ,1roppe4) • 
ao.-d' 1-. aa; thOO .P.M.; 1 ...,.ru.u, tr. 
21.-o"' J'IUIA aai tsOO P.tt., 24. P•a1 1' coJ 2 .talD!t ahiu:.ra, 2 oe. (the 

lugr;e't &O nm 1'>n&J a Lo.b SJuu:r dl"QilpH} .. 
u.-4 1uu aa, e,oo P.M., ll ta• Slw:len, 16 ae. (A ta.lat 5h1n•r 4roppe4). 
21.-fl .1\1119 2•1 '1:00 P.M. t 4 Lake Shi•r•, 6.2 001 1 Spot-tall Shinar, .3 co. 
24.--l 1\ll'lf U; 7100 P .. M.i a Lok• SbiHr. l ••J I Blunt.non 6h1aer • 5 oe. 
21.-d' 1-.. ,,. '1100 P.M,.! ll .Pe:roh, 2 .. , 3 J!'lk►Pe:roh, 8 oa. 
26.-ci' 1'\'IU 141 faOO P.M.• t1ah tngmenta, tr. ('rro1d iuoh 4nppe4). 
at.-ti 1l1119 881 8111 PJL.i ep\7. 
aa.--, lllM all e11a PJt.1 4 -,tl1••• .e "' (aa4 tngmrtat•l. 
••4 lu.e IIJ e1ll P.M.t -»'Y• 
ao • .....,, 1ae so, 1t41 P.M.c 4 -'••• 1J co.t , mtl1fll••• ir. 
31.-cr #\1118 101 1141 P.»:., 3 l'lk• P••• ••• "' li 1.ake $hinen, , eo. 
sa.-, .rue IOJ 1145 PJl.t ._.,.. 
••~ .r-. IOJ ls41 PJl.1 Gl!Jtt• 
M.-d' hM 80J 1141 P.Y.1 ffllPtJ'• 
5D.-o" Z1ll.7 11 Mh.S A .• M.1 i I.eke Shiae~•• l oo. (t.ake Shin.er dmppei). 
86.-, lv.17 la 10t41 A.M.i -,ty. 
3? .-d', 1\ll.¥ 11 10:45 JI..M., & Pike rereh, 4 011 4 Ltlke shinera, 3 oo. (Baa4 

~; A Lake Slliner dl'oppe4}. 



aa.--i" .1\11¥ l; 1Ja45 A.M.: 3 _tnk• Shiners• 3 ao; (A Lake Shin•r d1'9pped). 
••-I 1u.l7 2; ihOO A.~t.1 apty. 
40•"""'1 Ju1J' BJ -4t60 A.11.; empty• 
41.-.R 1'll,J" 2, fhOO A.M.: l 1-'ivut Peroh, 5 co. (aater1or halt gone). 
42-•-! liUJ 2; 4130 A.Mit l e;pty. 
~.-o' .1u]¥ a, 1h00 A.M-.1 l Pe~•h· 8 ea. (17 -· l0:111 D,d.rma head). 
4' .. -cf 1"'11' 2 l lh 00 .A..M. 1 .,., 41' 

,s.-r 11117 a, ltOQ Adt.l -- t:ftgments t v. 
44.-Ci' 1'1117 a I fh 00 A.Ji. s .... 7 
4'1.-vt .rlll7 a, -&:3o .A.M.t emp_.. 
"8 .--d' .rw.:y 3 J V 14ti .P .H.t f:lfflPV • 
49.-.f/ 1\ll.J 31 ft.O P.M.: EPIJ• 
ti()•-9 1'\lf SJ fi48 P.M.: I MJ'f'l.1••• t.:r. 
51._,,- 1'fd,y_ 4t! ltOO P.M.. r ..-,-,.. 
12.-ci' Jul¥ S4; 8:IO .P.:sa., & i,eke Sbin«irs, 3 0-e. a.-, h17 M; 8;30 P.M., aq,17. _ 
M.-cr lulT Mi 8tl0 .P.-M..1 U Penh, 2 oei l trure Shiner, .a oa-; l Tmut 

P--• 1.5 •• 
56•-f 1-1¥ 24J St;IO .PJ&.t •P-'7• 
16,.•-«' tui, a.ftt a,30 :P.M .. , tie t~•t•, tr. 
5'1 •-1, J'V.1¥ 14J 1:30 P.M. i tiell ~1• ; tr. 
o~ .. ~ J'.'tll.7 .a,, 1h30 P-.M .. : l$ Like a.1.aen. i ••• ( •ll tail _pana). 
51>,.-o" 1u.1.y JlS& 5;00 PJI,. i -4 1Ak• Shiui-e; 5 oo ♦ 
60.-dJ 1uJ.T alt ChOO P.¥.1 1 T11i'Ut. PeJ>eh, i c•• (bird. t0un4 tollowtns 

uin1ag). 
01.-' M7 211 fhOO P.Y-.: l Tw~.t l?el'eb., tr. (two ot&lithe). 
&a.~ Aquet 6J thlO P .M. a •1'r }' 
ea.4 Altpet tJ fhlO :P.J£., 6 Pfftth1 2 ••• 
6':•4 Augut 6; BslO 1.?iel .S 1,olice. SlWlera, 2 cc. 
••-! A.ugust 01 8110 P_.,.; tie ~•ts, ~. 
68.,-ii' .~ 201 •ell !'.Ji.; , P••• e.e oo. 
fl/ .-di A.usu.•' 201 .fr a 11 P. ii. 1 nu ~• • • tr. ( 'fiend A.3M839) • 
u.-d' MaCU•t ao I • I l& P ••• I tia ~·--· • ti.-. 
o,.~ ~•' 20: -itU P.¥.1 tlllP~J• 
,o.--4' A.uguat ao1 ,, 15 P.K., _,,.,. 
,1. -d' Lugq.st ao, 4: lfS P ..u. t •~-t;,. 
?a.-iai A.Ugun ao; fr:16 PJ&. r ep,,. 
'1'1,-i J.\~J.at so; 4:15 J.>.M., fiah t'Ji'la-Ofdnt•• tr. 
'14.-if A~ 20J lall,P.J&.1 -.P'1'• 
,a.-., A\1CUll'I ao; 4111 P.M., a ;pc.u., a eo. 
'14 • .....jbj\~'ll 20; 4&15 P.X. s 6 ~ SUller•• 15 ••• (Bed Al'l428?} • 
"---~ A~·· ao; 4tll P.H.s I .P.oh, 1.a eo (Baa4 JUJ?4100). '18._. ~1m ~• ao; f.1lf3 P.t,A. 1 l i.u, Shiner, tr. (Band A.3640'16). 
'10 •-➔~im A\tCUi al I l; 50 P .M.. : -,t7 • 
8Q.•◄ ~1:m A\lgllll'. all 1.1$0 ?111lf • I .,.,.. 
u .. -.~1111 A118118t t1l1 1,eo ,.u. a • Penll, G oo .. 
u.-. ~ Aups't 21, a,oo P.M.i •N• 
••-- -ill Augu.at 21,,1 1h00 P &. 1 r1 • t .... t.a , v. 
M._.~ l\u,pa~ a1; a,eo P.M., t1Bh tl'81'11ftiia, -tr. 
eo.-.,,e-1m ,._\u~"Ut 1ll; ♦sQO P.'1{. l -,i;. st.-.~ tJ•v'•~r 12; $110 J'.M.a l Pveh, .D oe. 
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A. poiui ·•aa made alilO ti\U"ina th!a peJd.o4 ot aho~diJ18 bird.a oarr.,1ng 
. Tu1er1.1:j -'t'u.,o 

:r1a1 in t.•1:r bill.a, :raon t:r.queall.r LU• Shiacra., ff aah birf.a. all DBl•• 

war• •••• It WWI (,'bftWH , •• alao la ,l.el) \hat one bi!d UYff' ~H.n-1e4 

l:IID~ ,hu o• f1M at u 11tae. fbia oblNll'ntUen does' aot agNe· w111h 'ihb.11 ot 

:Mr. J'l"CIUl.1~ i. Omapkll, Who •a• e1 tt1Ml It)" l'enuah (l911h108) •• maiatala1ag 
't 

'\ha-. a i•m •rn•4 1hrN <Jr to\114' f1$b. a-t a tiae 1n ita bill. MY' 

OlHIGrYfttic.m .......... OOJ.-fthl!'ll'tie• •u tff1111 Alt.J'ft, seot1aa4 (1M'1tl8ft) 

wl!ei~e 1 t wa.e ut,d that tbe bi•• tlJ Q 1@ th,abr Joung td 'th •Tetrf N.Jltl-eel 

O\lt of N etOM.Ohlll atllA1-.t If 11•:n -,,,-,. ft1 a :ralhff h1g1' l"llte ia 

pertJ.1 due t$ the Ob'Otmlat.uoe th.!1.t tu!•• a -•• at the b.l.Z'fla wen allot 

ffrJ Ell!Yly in tibis _morn.illg,, WlHm •• , ot .... &N Rill -.,,:,. 

A wtal of '1\l Oomll.U'Oial 11•0 wen reoOYe-4, IV of wbi.ch wen Perch 

~ t.be l>d.uoa ef -wh1 Oh •en .Vi.ke+:Penh. Tlle mn.-eomero1al f'i allea were 

ftl,)'ft .. A\N l)y ll2 j,nd1Vi&l~ am rat •t.-- Ill• ~· aiaer appeare4 la triO&'t 

ot the --1••• Broe. J:)Jiiakee O!llfA!JQ~), 0aI"POllter An\a, -4 +1"91-
(Mast£1) 1a oJll4•r ~ thei:t- ••llll4anoe, oeapne• ••'I ot M iu••'• 

By Tolvme, Peron •UQ.'.ftl4 aa.o oe .. , n.k•r"•*, 9.5 oa. • the --

~n1a1 tilllbe• lot.I ec. end tl:Je in••••• 0.9 co. 

Perch. were .r.econftd. tJIOm 12 aiaaolla, .P1~•%"oll tnm \hreei 'the -,n.

lDD1a9Ni•l t1ahee t~ k aa4 1Jbtt 1UH•a fl'Qln 12. 

la tllree pel'lo4• t,_. 1"'- 6 io lul.v 31, aefta b1.rds (i ltlalea, 8 

fft&lea) HN oollMt-4 trc,a .lrenao oou.,, ( ftble 28).. .Ul \ha birds ob

'M.11184 ••:re teed.iq wr4 poaat bly had their ooloni•• at lilt Chan ty Iebm. 



!l•f!d 9l.. ~- !X!!S•M"IU\ !!l,, 9ftoJl !.!!!. 

ZIil AD!Y i!Ja!i• .19i. " 

l•~ J'uae 6; l ~ AiMr, 1 001 4 MJn1•a• \l"• (Mar AU ON•)• 
8,.-ij'l 1 ... 1; u •:,11J.••• s oe. C•u au ll:re•l• 
&.-o71 1'-'ft♦ fl flA t:npl8ata • v. (MU' »20US) o't ri1tl.e '.RJ.wr) • 
••-o? .TWltt ,a 2 -,tu.a, t~••• ,r. (JUiU' ••• at iUtle Rlw:r). 
ti..-.o7 J'u.17 llS I~. I•• {IINY amtll ot )l1tle m.w:r). 
,.-., 11/1.17 &lJ 1 Pero., a ••1 a ta.u sh.laen, 1.1 eo; l 1'rou'l .Pertll, 

.a ••• laNII' moaa of iune Jti'Mr). 
?.-o 1a.lJ' 11, t Lab 1Jhille.1'1 7 oes l Trou'l Peru., tr. l laallioora 

'Netl.e, .& 001 l ~lp:r ••• .5 •• 

A •~ of -. at.Uil.J' ot ~1• eollen1• in41a•et that ,1u-ee 

nomoha •ntMuued ft• oa.17, to 1~ ,aa4 two wiih m1.D4 tlllll u.4 

1».Hff f 004• 

lJl 1930, nn.. lnl\ta nn -.unt.a.. rnm Plaoouiug at tow:" 41tten:a\ 

period• tl"RI. 1\11\e , " S•ptedwn• l& ( Table n). 

Table II 

.... S a1as !l!IIJW\1.01& gJ_ if!lal ,:un 

!!'E fiil.ftll&M• 1!!9. 
1.-tl Z.. ?1 31.80 P.U., t1ell tngmenta, ,,. 
a.--il hu ,, 3180 P.M.,1 3 u,t'Uea, u. 
3,.-,j'/ hae fJ 8130 P.M.i 16 MJf'.11••• 2 oo. 
4.-d hlJ' 31; I Lalt• Shiners, I ••• 



i 

&.-.; J't.117 m., 7 Lalo Sbiun, 10.a oe. e.-, AltgUS t llh tt ak tagu.,eat•, ir. 
7 .-d" ~8' llh O Peroh t It 5 oe • 
, __ ,, Aug111, l9t I :?vu, a.& 00. 

t.-or A\lg'U'I l9s I Penh, 4 oo. 
10.-d' J..tag\a8t Uh 6 PeJ'Gll, -'•5 eo. 
11 • ....CJ' Au.gut 19: l Pff'Oh1 l •• 
1a.- s..,, .... 1&4 3t00 P.M.t l Perall., 4 co. 
1:3 .-o" 3e)ta'Nr l&J fhl5 P .. ¥.1 l P•oh, a o•; l ife•iera Oraluthoppei-, l co. 
1,.-, Slap\•v 15; !hl.5 P.K.1 5 Perah, 6 oe. (lku ~l; l tau 

an.1.,, 1.& oe,4l"Oppe4). 
11.~ Jet ..... 10; 6115 1>.u,.1 I Ffi"a, •• o 001 1 IAD Shintu.•. I eo. 

The tilllft• la Tal>le 23 eho• tlitit lt wt ot the 1n i,to.laohs a\ucU.ed he.4 

tiah oalf 1 2 l\lra4 luecna Qd. l U4 ld.Dd. ti ah i.lffll 1ueot toocl. 

'l'here 'Hft ftc0ff1"e4 19 Pera., aaldag up ~luae ot 515 ao. 1 14 non

o ... reiu t11.i, 1 lllll I.bk• r1t11naa with a di•plaeed wl.- of zo oo., tm.d 

s. g,ato,~ ~ea\ .!!! YJ.A&ltz 
On i'b.He dat.N tro-.m. J'\ul8 8 to ha ii, 1•01 12 b1Jl'4a ••n obtained 

fJroa lief Mt llllud ('l'allle a•) • 

TablA M 

Rffi!l'd !t S!al!.l\ !!lfMM•.&e, g/_ OoalloA 1-n 

l!!m w•m l.•!:114 apt v;1.q1.a1 ,,. l!,!! 

l•-t 1'ule 8J 12100 Mi l l.ftu J~JI, 1 co J l T:rout Ptu.•& 1 fl 001 l tog 
hNll, 5.1 oe. 

2 • ....., lune a, lie;OO •• l Spo►\all $1'd.a•1· t S ••• 
a.-cr , .. e; 12:00 •1 tiab ~,-nta, tit. 
4.-cfl hne 8; lJh 00 lh -· • 
a.-4' hae 8J 11:00 Jh -.,tr. 
6.-d' llmfJ 20J 41&0 ,.a!.: 11 Lake ab.inere, ?.5 ee ( taJ.la mos'17; l Li-J..k:• 

SJd.Jler drop,-4) • ,.-ti ruue 20; 1h30 P.H., 4 Pel'Oh• l oo; 19 l.t\te Shiner, '1 oe. 
8..-d' , ••• , 5&30 PJt.., l S-pott.a11 SIWlv,. 3 ••• (lake ilh1Mr dropped)• 
'•-f ruu at, 5a30 ;,.,w., s f:,out Pva. ••• (8 o_,litba}. 
10.-....c, .rune a.lJ Dt~'ffl P..W.1 l Paoh, '"• (~en,a), 
u.-, lune al; 5:W F1Jl.-i l Porch, tr. (~ute). u.-, 1,.. i::u c 5: ;~o P .M. 1 oh! t1:aoua ~•• • t.r. 

---



The collection tl"Om ,)•t'oe lela.nd in 1930 included t atonaohs with 

fish only, ou 'lith 1nseot tra~nt•• aJld ,_, that were empty. 

TheH wore t1Te ~rah W1 th a 10l\UfJ8 of l co and. I? aon-eo•uu.~Ckl.al 

f,ishea Ml'UJurillg 29 uo. 

A di.at'• •1•1 t 1o the :Bia Ohal"i ~ Island, tar out from ahore 1n the 

lUOUth ot SG&lnA• iay, OIL .T'IIM 28, lt30, JII\\Ued. 14 birds (Table 21). All 

Table 2:S 

Rfgori. 21.. µ!9Mh lll!J.e Y.98. 9L g9JBJ>A %ID. 

Jgm ~ Oll\!Uz i&11M• .1lli 

1.-cl' J''IIU 23; 9130 A.W.: l laellieo:m beetle, tr. (l Spot-tailed Shiner 
4JtOppe4) • 

2.-d' ,~ 13; t,ao A.M.., I mqtl1••• tr. (1 'hout-Peroh dropped). 
a.--o7' la• 41 9i50 A..M., 4\ Laa 8.M:ura. &.5 oo. 
,.-, 1\Ul8 as, 0110 A.M.: M aytJ.1••• a oo. 
,.-, 1uu 28; 9&30 A.M.a 5 ma,tli••· \r. 
6,-o"l lune 231 1:30 A.M.J 10 ma,tlle•• 1 oo. (t,:a.d tnpents) 
,.-, 1\1.'P n, 1hSO A.H.: D maytll••· tr. 
a._.,, 1ue n; 1h00 A.M .. a 5 aa,tU,••• tJ'. 
9 .-d7 11&D8 ~ J \hlO A.1st. 1 5 ma7fl1••, tr. 
10.-o" 1'\Ule 21; 9t:SO A.M.1 I JmTtl.1••• l oo. 
u.-e" 1un.e ii; 9130 A.M., =- maytU.••• I oe. 
12.-o" J'une .:0:11 1h10 A.K. 1 1 Lake Shiner, 1.3 oo. 
13.-d J'ue ~, Sh30 A.M., 18 ..,-n1ea, 2.r; oe. (end trapen:ls). 
14.-o" 1ae 21; t130 A..M.1 l Peru, 2 co. 

TU data ... 11ha.t a nClallohs had. :n.othl:ag but f1ah, Whlle 11 others 

_,,,_ 



On 1uly 30, 1910, tour'iGD 1>1r4• Hff o'btain.ecl neu the north Point ot 

the liq, '?bey- were takau w.b.ile <!QDgNlft. Ung with a rew hemng gull• a.lioui 

an old dook aea:r Taae 011,-. The reel '$a at the •z.i• ti.en aN amown. :L:a. 

!f!Rl't 21.. stp!) :IJlfE&1!1'1!U .2t. S!!!la :ts 
!ti!! 'fa!,U ™' JJI.Q. 

l..-r; 1ul.f 50; BtZO P.M. i 8 Pet"• 1 D t.tOI 2 JJU\yt'lies ~ata 11 Ir. 
a.-.1u1,1 aoa lh&O P.M.1 • :t.at• Shin.en, 4.5 ~o. 
s.-.rv.1, 801 2:30 P.M.; 4 Pel'ft, I oo. 
4.-111l.y' IOJ 2J30 :PJt.: .l PeMh, l OOJ G Lnke Slliallll", 3 ee. 
15.--.Tuly IC; 1:80 P.M.1 l Paeh, .5 oo; 7 ma,fli••• tr. 
••-4'11T 10; 2110 P.&r., 3 Penh, I •• , l etinlc. 'bug, l co. 
7.-J'ulyaOi 2tZO P.H., a .P•Oh· l.5 cc. 
a.~ SOJ a:oo PJl.i 1 Lalla Shizur., l oo. 
9.-.'lul.y ao; 2tl0 P.N.: lueot tne,menta, tl'e 
lO.-.tul.7 10; 2&30 P•I.•• lllt.P'J• 
ll.-1\ll.1 IOJ &t30 J?Jl.,1 l .Paoh• .5 co. 
l2.-1Ul.1 101, 1130 P JI. t l Pel'Gll, 1 ••• 
l&.-11117 101 1h.ZO 2 .Jl.1 1 Lnke Shiner, l oe .. 
U • .......,.ul.J 30& &;SO P.M.; fl.all tl"f.lgm.en$a, t:u. 
15.-o im Augut ia, 1,ao PJ.: l Log ·Paeh, 1.5 co. 

The t1$11"9• ebow 'illat 10 et..,oha Jl&d 1'1·ah only', 1 hsti. nothing but 

an 1».&Mt tNpea.t, S ba4 mf.xe4 tiab. anA 1•••' f'oo4 and l was 4ffl!P.t7. 

A \o\al ot 22 Perch wt th a tohl diapla081119D't ot 14.5 oo., ••• :n• 

oONred. trm e n~. l& non---•olal :t·le, 'fflO&il.y Lake Shiaen and 

Table 27 presents 'the •• tUW1 eompu:u:Uou of the toot\ ot th• Oona.on 

Te.rn in Sag1•• Da, 1a 1910. fte 4aa a.re ltaae4 on 'the s 'ludl•• of MO stoma.ob.a 

ooUNtl..S fl"Om 10 pl.a••• or tlleae, 141 ba4 ttah •u.l.J'• either oo .. roial, 

-ts-



Tabla I'/ 

.isl!, .!!l 25u~t&o!! ,s. lb,! 'tff'~, !l, tile ~ hm 

.m ¥Ii•! !!I, •. 1,99_ 

• I 

Ji 
!;J ·-Ii .. ._r1eal 4ewnduatioa vo1 .. v10 4eteaina tlo.n. 

Ill 
lJ A b:, toocl 1'ieu by too4 UN18 

rood w•• tf "4• I 0 ., 
au4 iWIRB i fl 

..,, •i,: .. .., 
t ,.. ! l 11 ,J 11 I .a Ii ojl J • e !JIJ ~'i ! .. = 118 t!S reai ! ! ! !l ! .a. 

OOMUROlAL 1U3Hi8 
PWft (.Qaw-. 

u ··········" 
22 1, .• 98.1 21.a lit.a M.e M.83 

P.tlle-P--. .. 
f l•a.an~• YJ ... 7. •••.. 4 l.G 13 ,., 1.6'1 10., 1.2 2.01 

JJOJt-C()JIIDQ u.L 
:fISlli'JJf. 

Blu..._.. 
MlJUI.OW 
(~ . 
..,.;::::. ••• 2 8 1.a o.'8 ,.o a.a l.31 

Gol4• SlsJ.i&it•. (==)::-. 2 8 1 o.s o.u .. , 1.6 o.8' 
1iaJle Sldlwtr 

(~4u) •• ,e ao.• 893 ••• a1.u us .. , 81.4 46.04 

Blao►aa• Shaer 
(RO)DJ?U 
ll'ml&11> •• • 2 •• 6 1.a 0.,2 ,.5 1.6 0.84 

apn.;-11 ai11n.er 

<:a,mar::5 2.0 'I 2.1 o.ao 15.3 a.1 2.a, 
lolumy Duter (==-~~-1 •• ·. l o.a o.u o.i 0.1 0.04 

Loe Penh 

(~~~~~2 a 0.1 O.k ,.o a.a l.Zl 

'fl"out hreh 
<f!DPl•1• !8&.111-
!!19•>••••••••••10 ,.o 11 s.i 1.38 t.z z.1 l.'14 

-Qt-

Ii 
sl1 

H 
o.,38 

Q,.OM. 

0.01, 

o.oo. 

1.221 

0.025 

0.02, 

o.oo• 

o.ooe 

0.046 



! • ► 1~ •u1 
1 '2 ... 

3 fl""' Buman cal de\Q'll11&$. tlon V0lumlrt~ 4•,e-1.naUo:n • 
YoOd tJP•• •• \.t • i 'by t"ood it_. b7 food itu.a !, 
fU:t4 it- ... w rJ +t • RE 

0~ 
.... 

it i~ ~.cl ii .... 
J.c ';3 1!8 '; ! 1 1J ,. t t 
Ii 0:. :J1 "i OJ 

i!I .... = i,S ! !J ! is! Ji tll • !1 $ ei: P-1 \4 

UUitiah 
(l3!!9lu =:.r.: .......• 1.1 1.2 o.,s ,.5 1.5 1.41 0.01, 

msmom 
Mayt17 

'!;r.eala .;: .........• 10.0 ,,.a a,.,, 18.f 76.3 3.49 o.,,a 
lfaytl.7 
(!Ehfl!D 
ap.) • ......... • 1 .4 5.2 1.,, o.a 1.2 o.oe o.oa, 
0a :rpea,er All\. . 
(!.t,.==u•. 
VL #iiLii>• .e 38 u., ,.i, a.a s.t 0.,1 o.1u.a 

!;"1Dlt lug. 

~•••.!s!s•s.,>•·2 .e a o., 0.14 1.1 4.4 0.21 o.ooe 
taelltoom \H.,e•l• · 
{ 139EalM!ll~!I >· • t · 2 9 2.e · 1.0, o., 1.01 · 0.09 o.os7 
ungon. tly 

<a¥.• L=~•••••l · ·" l 0.1 0.12 tr. ,r. ir. 0.00& 
Ti.gel!' uo\h. 
<ssti&BA> • • • .1 ., l o.a 0.12 0.1 n.o o.o, o.oo. 
Pre.gon tlJ 
na1•••••••••••1 •• l o.:s 0.12 o.o a.o o.oo o.oo. 
~feak:rn. Gnsa-
bopper (~r. 
l!AU!ll~ .... l ., l o.s o.a 1.0 4.0 0.11 0.004 

Slaliall'J' ,, Tn•• 
commenial r1•••0• z., 1M aa.eo af1f.O 38.M .78? 

Non•-Nial 
ftah••••••••••••••lOO u.o Sl.i ao.oo ao1.a 66.Da 1.37\l 
.taaeot•••••••••••• St U.6 309 s,.10 a.., , .• 1.a,e 
TotaJ. ••••••••••••• 211 81.J 821 99.95 ou.o 99.99 3.4'W 

-10o .. 



Time Mo. ot T1M Bo. ot T1me No. ct Time Jlo. ot 
al'lot l>ilNla •hot 'bird• ahot lt11'd.• shot biJ"4B 

4i30 A.M. 8231 A.lf. U:31 P.M. 4t3l P.U, 
w 8150 A.Mu••• 11o 10160 a.M ••• 32 '• e:~ P.M ... - to Gt50 P.:11& •• 2, 

I . 
ltil &.M. 10,~ ll.M. to !hSl P.M. $1Zl P.M.. to 
to 8:30 A•.,u••• 111· ·. A.H •• ••• .18 to 4130 P.U, ••• 3'J «1111 P,M ... ul6 

aTez,age a,_er ot 1n41'fi4•le at •• toed. it• aNWll4 'tto la• ~ bJ' on• 
Cd !.\.Se.I/,/ 

Ooaron fe.m at o• t..U.ng ti•• ,\Jl •·u-.,e ot 1-cnal. !ileail'UOt.lon of all 

\he O..On Tema in &.tginaw Bay· during \u period at, the1r ONP"N1use 1n 

1•0 was o'btai:ne4 'by the aethod u.aed f()r the lt29 sample, u 1n41oate4 on page 

". 
By -·- '1.118 ,. --- of M:rd• OtlftfflDg 111 •tmtl'al ,1a ... at ··

·••loal 1aternda, 1, ••• ea11maW tat aa 4a117 awrage of lS$>' fH41ng 

'b11"4• qre ill tl\e )q 111 lteO tor a. parted ot 100 44ya (tram May 5 ,o NoTEa'ber 

10) • rue ••ti• - wa.■ nab '\o iaolll4• all the Ools.l.ea T•n• that tee4 in 

Saginaw t1a7. During the tirat wt!Mtk ot Mq, '1'1•~ wn toun4. a ftfW 'bil"ds 

'!'be t1:rat reoortl ot their ooourN:nee 1a 1930 wae on May 5 .. It waa 

a'IGJ)Oaed that Olll7 fSO bil'da were present in the whole ~in.aw Ba:, on tbl• 

date. 'rld.a .inoreaeed: 11 ·UJ.e 1'q 11 til• un:Ul -€\bout the 20ih at May, when 



was a1ita.1ned at elJou~ tae end ot the tir•t week in Zu.e when 3 1 700 b1J'da 

at Lon• The Islud. At about ,n1a da.,e (lWl• 10} 1 l,ltV neats ••r• oouute4 

on th• inlamt. lt 1ftl8 •••1•-4 tha, a'\ about thie Un.it, Z,000 bird• oo

ovre4 in Lou Tree Island, 200 OJl Pi toe•• R•t • 100 on SWld PO·ut aa4 

200 on BJ.a Charity lalaa4. rue n1111be.r •• ail'lto.inad until about the 14th 

or 1ui, •he• a tn Toaa ld.Jllde were able to tau •• ot theeueln,■• ne 

a4ulta than ••"64 to leaTe tor some <>tlull' plana, preWIU&blJ' mere s,,utaen 

\ban \hia bay. Tbe rmaibeJJ b@pn to decl.ae gnAuall.y but •• euppoaed to 

tluthate n.111 sometimes a few ldl"ds tna ,he aorib wo,wt •• and. tMd in the 

ltaJ°• BJ se:,tem.bor 1. there wen suppoN4 to be pr•aea1 1,000 teed.tug bird1h 

All -NediDa birds mail haw gone 'by thi• time. Thia aUl!llM~ ot 1,000 

wa.- beliffed. to be main,a1M4 u ia,e u Septa"be:r 17 1 as those lea.nag were 

ooaetantly :repl&te4 by tbe ln JU a oomlng fl'Om mo N northern co-lon1es ■ A 

grad.ul 4eel.1ne waa now '\benat'9r wt "1l oeeutonal tlue\uatto.11. Jioa,, it 

not all, \he bll'de pl"eseid begiimiq w1 th the early part ot S.,telll'ber 

Bann.g oaI•la.'84 or e8'11mr1'ed. ~he •~• ratioa tor eaoh aal at 

the Oolaon 'l'fl'll in 1930 \be itwoer ot t1mea •• bird ntills 1 ts :stomach• 

ew~ day, the aft.nee daiq alNDd.anoe of 'birda and the period. ot their 

reaia,eaae in the 'bq, the ••tine• ot the Mtal aa'Nr ot each item of toa4 

eet• 'by all the !"4111$ OOIJIIHH1 Tel'M 1D Saginaw BIIJ tor 1980 my be 

nl&Chl.1 approxtma.i\e4 •• tellowa1 

COlllll8H1al ti ehes 
Pffoh ............ , ......................... l,iff,000 
Pike-Puo ................................ 144,-000 
Total oo1!11l'8r01al tisbe• .......... ••••••••••• ................ 2,103,000 



noa---ro1a1 n a.-
Blun '11--nON Mi.llllOW •• • • • • • • • • • • • ... • • ••• • • ,.@. 000 
Lek• .$h1ur-. • ....... ,. • • • • •• • ... ., • •,. • • .... 1.aM ,ooo 
spo1.-w1 !JhiQBr.......................... ,a,ooo 
Bla(:Jk-aoae Sh.lner........................ &'7,000 
Tt'OU• .Penh,.................................. 1a:s,ooo 
M•oa• lllUt1•ll• •., • .. •,. • •. • • • • • .. •• •• •• 45,000 
O'lber tJ.ellea., ........................ ,.. 62,000 
Total .aoa-e0111anial ftehea ................................... ,.3,6851 000 

.Iueot• 
. ~a,1'1J (11'0& Dnk:e) .. • .. • • • .. •• • • • • • • • .2 ,618,000 
Na,tl.7 (UaouMl} • 111 • • •• • •• • • • •• • .... • •. 1'19,000 
0.Qenter ................................ ••.ooo 
X....U1.on DM•l•.. .. • .. • • • • • .. • .. • • • • • • ti• 000 
Other lllNe,a •• 11 ................................ ,..... 12,000 
Total. lnNote ............................................................................... 3.416,000 

l't will be obNned. "ha• 11he estimates g1wa ta '11• p:reeediq pa..,. 

paph• fl.Ml onl.7 W1 th tlto te-41111 bi lid.a. Th.,- <So not inolu4• the 1 tau 

eaten by 'the VoUi 'ierns when they wcN 4eped.eat upon iu ~t• tor 

too4. 
;,.o 

:r:nim an o'baerftl.U.oa 4U'lr.1Hd on pap H, 1, ••• 4et1a1t•17 prlfflMl 

t1ah glTen •••li d,q wu no\ oltaened uatil 1n. 1911. Thie ob•enaUon: will 

l>o 4eaor1be4 later {pp. 111- 1 :>..~). 'ite nee4 rep-.1 bere, for purpoHa ot 

oompu.tatioa• onlJ' 1'he naul \e ob,a1ne4 .. 

Oa tile avwage a JOU& 'fe:111 was toad \o lte ted eaim day lS fish. 

maxima of 65 miuowa, or 1M ..,.n.1••• 48111 tor '11.Jtee cla1'B• The lth'tl 

llow·ner. whu. fe4 a millUll.1m 41.et ahowel a1pa ot 4e\J1lity on the tounh 
o> 

day ot teldlnc. (Pl.ate 'flll, fig •• ) uowa a 'bi:N artttioiall7 rnNd p&rt 

( 



while the :muinmm Jl'Wl1Nr •al! gi•u ~ !A~\tum tJie •h~11e d~J 1"1"01ll 1h30 .t.u. 

to abou, 8100 P.H. f~• He.1mooths (lbetOl)) ta o. C <mJ111011 'r1u•a 11'1 th amoll 

fish uii o-e•:ned that th•:ce is a p,e;t"e,-enoe in the kind \he:, deYour. 

It wcu, al.ao o)sel"ft4 that the ~ l>il'de \&co.me iude:l)end.ent at about 

'the .soth 4,q at'tlo ha'\oh1ng. ?mre...._ th"Ltf genE'>ruly etm.,:-i to be fed when they 

an two da78 old., "Nl'f' esl401a on 'lhc1.l" ,hird. da:y, ae aleo o\'ua-tffd bJ J'onea 

(1to&i4?.) A penod. ot f'eecU.ng \ha 7ou,-q tor 18 d.a7a is theret.,:n u·UUaed 

An estimate ot tba nuabe:r r:,f youg 'Ming t.-4 1• Nndeftt\ ., • .,, dittimlt 

beoause ot Ut1settle4 climtto condiUmui, ata.r,ittioa, i:turfff•n •11tt1,ns, 

parental d1ueera$1oa aJld 1Jl,raaton ot p:rdatora (Plate VIl, fig. 1) ~ Tlleae 

taeto.ra oautJOd HB'fJ' an4 'l)Oft410 lo••••• whieh "" 'Y8J7 ditfieult to 

aon ( 191412'1) as o.au•a ot m.r.>rklt ty,. J'loJd ( 1911 s 08) ltelieTSd th.at ... 
t 

and rain d••~ 10U&f•m• J11 la:ro. JllllllHtra. A further ditt1eul1iJ Ues in 

the ratheJ" L>M perlQII\ (ffffY w)ucah th•. ,wag at-• b4tc»11o4. tUllua1:ne eonti•u 

11dd!tt0:na ~ 'the • 'lock ot JO'ltftg. 1'1e t11"Q 7c,une.: la 1930 nre hatehe4 on 

the ••oond 4a, ot Ju.lJ'J hatching then eont1nue4 unUl altaut the la:\\e~ part 

ot J''ll7 lmi .-4. it• be18b,\ &l>oll\ the eD4 ot ti» tin'\ •"k ,md. ~b• first 

part o't the •CJon4 •-- lu 1\ll.F, 

In Yi• ot theH 41t.t1ftl ti" i;\ •• oai, po ••1ble "° make a ro\'lg}l 

••Umate, •U.oh is the~ a'bout 1000 la1i-de .__,.. ~ to the tltaa aiage 1n 

1910, and thm'\ altout IOOO lle4 tailed to reaeh 'he tlyug stap, nt lla4 

·18'-



bt\!ft tod tor an a.ft~ ot fiff d.a.p. ~ 

B7 uai.ng t:hs fSa·t4 ob•uot auov•• i 1 ia ooa.,ut.ed that \blJ 1000 bird& 
. . 

du.nag their ■tap ot depend•• Wl'A\14 Jaag ea-\n ua,ooo f'iu., as tallowa1 

17,100 Pel"fll 

- S h1t1er-s 
l f ,100 spo••tal l MS-•-• 

Sl-,,,-,e'""$ 
9 • 000 S)'Ot•lail Ml••• 

t 1000 trout Per't'dl 

111\,000 I,Wte $bi.HJ"a 

·The nn.l.'l ot thia •A1lmat1:nc 1• the.t t.be dependent ,o,mc OOJraaon Tema 

in Sagi:u.w Bef 1n 1980 ato: 

••l!li!HZ(O!lPIJl 

Brtetl;r a'l.1.ffll'1leriaias, iu ~ !•n-1n ae«inaw Bay in 1'910 ue 

1,981,000 PeJJ'lh t1a;R111la-u 
144.000 ~1:U-hl'* tinge:rU:np 

4,1$2,00I> aoa-~t.al t1••· laplJ "Lrul:e $hb.Utl"8 
lt41'1,000 1U9fl11 

Tllle ahowa th•t 'the ,1m, tJa4 •••• nboa\ 11 'ii•• a.a man1 PoJl'<tb. ti\& had ME 
t' 

de•tJ'OJed. 1n lt.n, Gioh wa.a a v-w, Ullfa"fOttao1" y~ tor the ,-.ns in the 'bay. 

The P1kefPneh f1n&.,.11a~•• Mt• to ·Ui• ••~iaaW IOtal. ot 1'41000 in. 1930 

repr••• W u. ad4111 oa to tu kacta ~••rT Gt tlae- C..On Tem. .&'bout 

tnlTe ti.as aa-, aon•--retal. ti.the• a.a •nest.tat• -\io haw lMea eaten 

-lt Allou, fO 10\Ul& are HU'H at lilg Ollut t7 I•laQd ond the nst were from Loa• 
TN'9 lalan.4. tor no Jm.own n•eon, no J'OWI& ·wu reaHd at tu ooloay in 5and 
Po:U1t al\h-oqh taare •• e·,1.;:1••• that tlu, ••• •n :tunehed. ,here. It .i• 
.,..,,. 11a1, tha, tu ,-q lla4 l>Nll m1ee'la4 b1' et•• mulllllli&11 or anan 
pH4aton whtola ooul.4 not lite n•1a-h4 bJ' the tn Oc:anon Cfel"U ocoumng there. 
n might be me:»:Hoasd. '\hat on,,_. 11. ltsl1 a snn,- Owl (~otee. f?' aJ•a• 
shot a, Loae 'l'ree lsle4. J"roa 1 ta a'kaoh a head and \wo7111 ~--,n 
Ten nN NCOTenl (Maual, ltslclta). _, __ 



1A 1149• 1'C'6 inclwled 121 th~ bill ot tho te.C. t!ir 1930. A.fl. inoreae• ot about 

BOO ,000 iueo1i.11 nM auo 1-•es.i,otend in •• total fgQd h'm. 1929 to l.930. 

Tbe •1pi,tl~ to 1hl __.oial 1'18herlea ot Uda c!oe.trueUon ot tllb 

lit• Will 'be d1aGUAJ"4 1:a ,1. lai-r liJIUfUwl\ of thi• NJ)Ol"t. 

la lffi, a to"1al flt Pl 6-8 !swa waa oolleoia-4 f~ fin plaeea. TheN 

..,. • -1otalllG 1.n.~ of ltirda 1a ad a.t>o&d. Lou f1'M la~ u a nsult ot 

ft'J!J l.Olf water wh1cth tauae4 'lllft ez:poltU:li.• of mon •urt&•• &na ill. '111.Jl fl.ut 11lud 

aaa the exi.,.•n•• ot oxie 1.iet 111J.tal:,le to1! their- 'bru,Ung •t id,out oa.a kilo-

. ....,. 'io •ne ao.'l'lllweat. Utt the <31thc,J' b.aad, the 'breeding ,-;umi at s.an.4. Point 

aa totaU., et••• up ay tl\G l>brd.•, 4.u._. perbape to its dino-s c;anueotioa te ti. 

mail:ll.aml ae a rtHNlt ot 'the •l~ticm ut 'the en.mane~ t!u1t 11tU"l'Oilded this 

plaee in ttts no preoed:l.ag yea.re. 

Junl!ler oltaenatiou were eondueted in Ull io oheOk (J.j \he pttld.od ot 

Ugeat1on ot a aul,e:z, of· flllhl (2) 'lo tlu whioa at the adults lariag t:Lab 10 

the neat, ad (S) the quattiy and k1a4a at tool. fa4 to tu 1uu1•Uin&•• 

oollecUoa, were .ot;tat.aed fro.a~ i• to JulJ a (hllle as). 

'-"1•. 

IUU1 J!t 8Y9@ ll!l&!!M•.1 ·9' 2S!!eJ '1n 
1am t.o• ~ J.aland, 1111 
................................ £0¥tiM ..... .............._ 

l•""'-f MQ 241 1:00 PM.l.1 -,ty,. 
2.-d' •1 Mt l 100 P J&., IO Lake fflliae ft• , oo. ( oaZ71JJg shiner)• 
a.-d' 'Ma7 2' 1 la oo .P .K. i a P••, I oea 1 Laa ahi• r • ., co 
4 • ...-cr Mq Ml laOO P.M.1 -,t,. 
511--d" 1lq Ml 1,00 P..ll.t empt1 11 
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e.-d' M8J MJ 1,00 P.11., tGJ>ty .. 
'f .,-fi" May UJ liOO P.H., 3 .Pe:rokt 15.5 oo. 
a.-, lu• 11; ?rlO r.~.i , .. l,ftU. ShiJMnta, e oo. 
••-! Juu 11; ,1aO P~1.i 1 J•nhf ,5 cot 3 0U'l)6n.Mr Allie, tr. 
10.4 1'Wl8 ui ,tao P.K.i *· au,.n•r au, tr. 
11.•;, l~ Us '1:30 .PJI.: -,pt7, · 
12.--, lae lll ?tlO PJl.1 -,,'7. 
».; llUl8 llJ 7sl0 :P.M., a Cllt7)Jater uta, tr. 
14.-f IUlile UJ 1hl0 ;r.K.i ~1• 
11.-~ lUlt ui ,,so P.Jii.., z -,,,.. 
16.-t 11Ul& Uc t:IiO P.K.J -WV• 
1, .... -, la• Ut f1IO .,f.,M.1 rtept,., 
le.•-d' l\ms ll.J IJI 1ij() l'~• ~. _..7• 
lt.-d' .111H 11& 'hlO P.14. 1 apt7. 
,o.-.fl 1wl• UJ 'l&H l?.M.; I ~ma,J! Allta, 1:r. (-thoas) • 
at.-o"' 1 ... U; ,,io P.a.i _,..,. 
21.-i' 1ae u, ,,ao f.».; ••• 
.U ,-a' 1\IM 11 I f t!ISO .P Ji\• I oplJ' • 
a. .... __., .J\Ule l.l; f :IQ .P.». t «ilPtJ'• 
83 .-.' 1'1M UJ 71$0 Plll. t _,_,.. 
ae.-<i' J'u.e. llJ ,,10 l:"t•••= ea1gt7. ,.,.-ii Ju• u; ,ieo P.M.1 -.,7. -a,,~ lllM lll ftSO P.U..,s ---• 
at.-d' lau llJ fslO P.14.; eqtt:7. 
so,,...,.,.n 1ae Us 'lt30 P.U., empty. 
51.-c:<' :rune U; ?150 P.M,i _,_. • 
.tz.-i' 1,_. UJ Y1IO PJ4.i ~7• 
• • .....,,. lae U 1 ,,10 r ,Jf.,. 1 l ,._ • l co. ( ourJ'iJII ahln•r) • 
14 •• ....-, 1--. llt ,2ao P.M.s I lab s~. a eo. 
35 • ....,.... 1l11U ll, a,oo P J.fi. 1 a i..i. S!liMn, 10 oe; 1 Ma.Jf 11' • v. ( lMm4 571017) • 
3' • .......f1 :Ua UJ tbOO P.M.s f L1~ke Sla.ia••• 9 oo. 
l?.-ci' 1'1&118 U; 8t00 .P.,.M.: l Lal£e. Shi.mu,, .5 •• 
58•-d°' J'Wlt 11; $JOO p,.M.s l Lan S41116l"t tr. 
at.-d' .Jm• u1 esoo l'.M.t -,ty. 
40.--tl' ,.. 11, e,oo 1.ta.: ••tJ'· 
41.-d' 1VAI U I It 00 r .M• i -»•1'• 
42.-d" J'UJ1e Ut e:oo , • .,t: 3 Lan r.Jhi.ufl,£ i,o. 
48.--d' l-.n1 llJ 8100 P.K.s --• 
"'•4 JlueUl 1h00 PJ.: tim;t'1• .a.-, l'Wll llJ 8100 1".M.; G:JP'1• 
4i4•-f Zuu 11; 8100 P.14.t l Lake Sliinal", •• oe. 
49,-f J''IIDII 111 9t00 P.M.1 --·• 
•••"'!. 1llM llJ 1000 l?Jl.t I Lan Shinen, l.5 oo • 
•• -di 1\IM Ui ,.oo PJI. • lllll''· so.--«i' 1U'II.• UJ \h-00 l'.M.c .a ]IMtle.d•~ tr. (,.1&adibl.tte). 
n.-cr .ruu u; oioct .P.Jl.i 1 ,..,,.. a ••• 5 :Lakfl '.;~1a1n•r•• 4 c,. 
01.-d' Jae 111 9t03 ::)._M. 1 :]. wke Jill.tu•, .a u. 
••-d' J'u:u UJ fhOO P.a., l Lan a.inert ••• 
k,•4 l\lh llJ tsOO PJS,.1 l J;.&k• &hill!H'1t u . 
• ........., lUM llJ tcQO :,.N,.; l tak• Shin.a, l ••• 
N ..... 4 1a, 11; t,oo r..M., -,ty. 



5'1 .--,r- J'u.ae ll; 9;1)0 .P.M, i aupt7. 11.-, Jllflia :U; 4-rll t.-M.i er.JV• 
59.~ , •• u, 411.& .11..~. 2 ..,..,. 

60.~ 1"1& lCt tSi.00 !,..Sl.i :t: PO'.t'chi 1 tat 2 Ll.'.lka 8hiuJ'a, 1,5 oo. 
&1.-o" .Tun• la; 5t00 A .. M., l h$, :l oe. 
6~.-e" 1~ lBJ lhOO A,.M,., ·el1Pt1• 
•• ......r J'Uaa U: J lh 00 A♦1'411 4 •P1f' • 
84.--o" .Tmsit 18 J &;00 A.H .. t l ~k. tr. 
61 • .-.ci' J'ta9 l!J lhOO A.~•1 8l/l1'\J. 
M.-d' :,.- l.EJ 1h00 A.Ji., & ea:~1,."'tin'IH~ ..mto • ,,.. (tbonx) .. 
M.-d' 1uae l.2J 5;00 A.If,. 1 -,,17• 
ee.-il' l'de l.ti &aoo A.,M.: •tr. 
et • .....-d' 1- UJ &sOO A.Kitt em»\T• 
'10.-fil 1UU 12; lliOG A.M. c em,'if• 
'/1.-o' 1u• l.aa UsOO .A..Jl,1 -,,.,. 
,.a.-..cr lUttt l~f ll;OO A..K.t l ~ Bbl.nu, 1.r. 
'8 .-di 1UM li!J 11; 00 A.H.: 1 Pe..~, .,. • ,,.,.._j/' ,,... u, u,oo k.R.i 1 Lslre ShiDlll't ,r. 
fl._., 1- lt; UtOO A.M •• -,tr, 
76.-d 1lmfl Ml ll:00 A,.I.: aii'l)ty,.. 
,, ,,--,j(l 1\IM U I Us 00 A.'4. l -»1',-, 
,a ...... ,j' 1\mlll la 1. 11 i 00 A.ff,. i l l1unell1 eo rn ~E~eu ea, v. 
'It~.....- la, lif U.100 AJf"# a,t,. so.--, JutN 12-$ lJhOO lb 1 .P•1~ • 1 ee, 
81,--_, J''Wlt 12l lJUOO lh 111111t1'• 
u,-, ,- ~; lJUOO 1'4; 1 .. ,:,ch, tr; l lamelli(terA 'beetl.e, tr • 
• •-.Z 1- l2g lJa C 00 Ml -,t7. 
•••"'1 l'tW Ul lthOO Ml 1 Lall.W_ 3hlnv •• 5 eo; 2 4l't\iOll f'ly ~ha, 2 cc. 
"•"""-f J',_. lal 18100 Mt I -,t11ea1 'tr; 1 ~ tly aymph• .5 oo. 86.-, ~ ~1 18&00· lU l S,.....\a.il tlh1ne·r, .5 oo. 
"•~ June a; 11-100 Mt l ·i.u. Ai•r, tr. 
ae.4 J'lllY 12, 1a:oo J.h -ap\J • 
....... , 11ml 12, lisQO lit l pt~. .a ., .• oo.-, , •• a, ).2100 M:J 1;J. l&Jatllloll"Oll M..-ail•· t:r. 
91.-g 1'tlU .UJ lSIIOO Ms U ~ tly IIJISPh■, I ••• 
wta.-., 1.- 1.aa uuoo Ni -,tv. 
••-d' 1,me la l l.lJOO Mi i I.An ald.ura, '7 ee. (land l'/8101) • 
M ....... i' Zla,ae la; UhOO Mt 1 Lak:• !~1ne.r, 2 •c; l s,o-t•tsil Sbiner, 2 oe; l 

, .... tq ~. , .. ,. ' . 
tcs.-cP l'.- 1t1 u,oe. Mc i t:.rqon t1Y nfllllb3i 1 ••• 
Dl.-e1' lime laJ u,oo t.t, 11 f.liapa nv .,_~, a.& a•• 
99 .-c' 1w. lt; lStOO Mt l Lete SM.ui-, .4 n; 4 apoi-wtl Sh1n•ra, 3 0•1 

l d:ne,.>ll tly JQ"111h., .I ••• 
98-.•-d' .nm• 124 UhOO M; ,emp'1'• 
91.-.-.d' .r.- 121 lJUOO J&1 91P'l1• 
100:.-r 1\11l'O 121 U;OO •i .-..,,,. 
101 ... -cf :W. liJ lltOO Ms l Cffl"ill41u, v .. 
102, ....... Q"' J'un• J.J; 1f:a00 tf.; etitl,t'Q'. 
103.-1' :-.. llJ 11h00 Ile· I aa,tl1•• .& oc; l Aft.gen flJ' nymph •• o co. 
101.-il .J\lll• UJ UlOO lti 911t\J• 
105,-i 1• U; l.2180 f .M., 8 Pel'lh• t •• 
lOG.--J lll'U lll lJhlO r• .M.t 1 ~ tlJ a:,JG:b.., 4 0011 
lOf .-, lune J.aa ia,;so P.14., a Sg,n-W1 3hiaer, .s oe ( kil only)Q 
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108.••i lune u, l!hSO l?.M. t ~·•1• 
109•-J. 1UM l2J lJhSO P.tl.: l 'J:'l:out 1.-•rok• 2 ~•• 
uo.-..:cr J'UM lt; U;50 ;i.M • .: ~v-
1u.-i' 1\Ulllt l2i 12:-30 1.,!~<: .. : ea,t7. 
U.2.--d' l"rm~ li~J f.h30 l:l.a.: apt,:. 
w.--d' :.. lat t:ao PJ.: empt7 .. 
U.f. .-~ 1-u.ne U J !h30 ii .r.. : -.,1 • 
uo.-o' lUM ui fhBO P.J&.t fq)1;J. 
ua.-... iJ' ruu 12; 6t:SO ~Jl.: •~:r• 
U7 ,--4' .r_. liJ is30 1.)\., 9JIP17• 
us ... ...J' J-.. 12i th30 :PJU.1 1 :r,..ua; Sbu.er, u. 
111.-d' ..Tua• U; 5130 P.M.1 l Lake SAin•• tr. (Jal14 41dfl}, 
iao.--3' 1•• u; 0,10 ~ J.l.: a -,tit••• t». 
UJ. .... -J' 1"1W 12; l:IO .PA1 I 4~ tly QIS:9h, I eo. 
111.-, Jme la; f;hll'J P.M.: as,q,ty. 
w~ 1•• 111 tseo P~.: -,-,. 
1~ • ..., 1._. 12; 1h30 PJ...l •11fPiJ', 
111.---, 1\IU 121 ltlO ,PJ(.: -,'1• 
126.--g 1u.o lit J1i:O P.ll.: l 1te11tb., l oe:; 2 f.a.k• Shinen, 1.6 oo; 3 mt1ytli••• ii". 
12'.-.4 ,-.. Ua lslO PJti.i l laka aiaer, a oo; 1 'i':tou.t ~r•• a co. 
12$.-<9 ,~ fb 8;:00 P..M.: 11. La~ ShLMr, F/ oo. 
lat.-d' ~ 41 8::k> .PJI.t lnflP'lf• 
J.at>,.--d7 J'uly G; 81M Pfi,t -,tf• 
Dl.•-G' 1al.r I J IJSO P le.: •P'F • 
lli.-d' .1u,, I; a,00 PJ!.t -.,, .. · 
J.ia~-t Jfflr ~, 8dJO P~.: a,tr• 
1S4 • ...,., J'ulf I; fhOO t.n.: em,117. 
1u.-_, J'nlT lf.h thto A.u.: epty. 
J.h.,--? J\111 10; lhUO·.t.u.: ~7• 
lJV.~ J'QlJ lOi 6180 A~.: •PtV/ 
liS.4 J'lll.7 lO; fttlO 1t..1t .. , ~-• 
119.•-~ J'U11 10; 5;10 A.11.: aa.pty. 
14.0'."'-l 1'\llr 10; 61&0 A.lit,; emp\t-. 
l.41.-"1 lulr lOJ th30 ,i..M., ers.,ty. 
14.£ •-~ J'\11;' 10 J fhiO A~.~ .U.9Q' • 
us.-~ lull 105 1h10 A.M.; GlllPV• 
1.4,& ........ i tul.1 101 s • .io J;,Ji •• a ~ff®• s c:c. 
145 • ......-;f llllt 10; lh30 Ad( .. ; l ,-.., a oe; 1. aluut-no•• .M1JmO•· .& oo. (&D.4 

'°lilt). 
ue.-cf .1\\1.lf lOJ. tSllffl A.Al•• a Pe~, l ea, l Tnu:~ Peroh, 2 ce. (Band 37283?). 
U'I •--'I 1u.i, 10; 10,ao A..W • .: l ta• Shina, ,:r. 
148.-t 1\ll,J 10; l0:$G A.U.: ••'Y• . 
149 •~ Z'Ul.f 10; 10.IO kJl,; l P•oll, t;i-. 
100.-, 1'111' 10, 10,10 A.K.: l 1AM atd.a•r, trJ l Spet•tail Sb1ner, tr. 
lSl..~ J'ul1 l0; 10"10 AJ,t.i l. ~ JM-,.,, 1i:r. C•r17iag tie)• 
1&1.-cr lul.7 lOs 10,ao A.¥., 1 ....... SMne,. ;r. (OU'e'iDS tiah). 
1.11.•4 IW 10; UHZO 4.M.t &~ (~illoS t'1e.b.). 
lk.~ J'ulf 10:J lOdO ..\«M•t l Lake atne, ,r. (~ n•>• 
111 • .....o' Zuly l.O; l(hCSO AJA.: 4 ,~ $lliatt1'11, a •c· l. '?rt>Ui Pffeh. 2 co. 
lN.-i' 1'1llt lOJ l.0150 :..,.M.a I ~ at•n• 7 •• (ftrliJ'ina t1allh 
l&f ,. .. 4 Jfll.r lOJ Ui4.G A.lt.1 1 IA)» $h1Wlir1 ,_.. 

118.-i 1uly >.eta 111@ Ad!• 1 2 LaR Sld.run•• .l .i ••• 
111.-cP 1lll.y lOJ 11;@ !.M.t 1 Spol•tail .GltinU', .& co. 
l&o.-J· lulf lOJ 111'6 A"M.: 1 S 1)01-iall Sh1•1'• I t\CI• 



111.-i' 1\117 1-01 ll;U a~.~ K-~ ~~., 2 oe. 
1'2•-$! 1ul.7 lOJ U,4.U &J.; empty. 
163.--,_ Jul:;/ 10 t ill 45 ..,,.lit. i tlU'i'ip 'C)" • 1.84.-, Italy lOJ llt 4t> ii.M. 1 l ~ ~l", ,~. 
161.--! JliJ:J 10; ll,45 AJ!., l T~• 1ieoh. tr. 
166 .-, J'ulf 101 l.li41 A..X•; l ,~out. fauh, a oo. 
111 .,........-, Jul.y' lOJ fhOO .? ·"· t 9 }Ake t::l:11n••· fJ oe. ( Uff't1Dg a.tl.1UI') • 
lts.~ .Tv.ly 10; $JOO pJl.,, 15 IAlt• 9.hlaer.,i I ••• (oa.n,1ng shiner). 
ltt.-d' 1vl7 101 1:00 P.M.i O ~ fffliBera, I ••• (oaft"TiJC ab1nw),. 
110 ... ..._, 1u1.1 l.OJ 3t00 P.M .. : l Spot-tail Shiner, .5 •• (oal"l'Jiag illh1:aer). 
171.-4' J'ul,J lOJ 3t00 P.-.,: 2 Uke ahitse:rj w. { 04n,1.ng ab.1:ur) • 
1?2 • .......j' J:ul;r 10; 1h00 p.,,¥.1 l l,ak♦ Shlmr, tr-,. (efift'J'i88 BbtneJ') • 
l?Z.-d' llllT Uh a100 1.a.1 .S lailit ;:ibJ.aeltlt, i oe. ( OIU"'r)"illg shina) • 
l.f4.--d1 11.1.l.T lO; ~tOO PJ.!id I 1,tuce Shiaflnt 1 ••• 
1'15.-,: 1u17 10, a,oo PJ.~ a lAkfl S:hiut\ 1 ••· 
1,,.-, J'vly 10, a,oo P-Ja., l ~• Shina,, ,r. (Mll"J"71na shiaerh 
l,'1'1 • ....., 1113¥ 10 J I & (JG P' .w. i ep'lf ( ~ 6hiriatt) • 
1,s.-d1 ·l'lllT kJ e100 .11.M., , Lan all•••• a ec. 
lff .•--ti' l'lll.1' UJ 6.:00 A.ll♦ i 4 ~ ShiDtt-•, l eo. 
180.-o" J'l&l.f 14 l 6108 .lat!• I I ·l..ake Sht.1181:i l ••• 
l.ll.-i' :J'fJl:t l.-ia 4Hl0 -4•M•t l I.ak• ~ti.ff, l «eJ 3 Pel"ollt 1 eo. 
111.-...d' 1w., 141 $;00 ..\..U• i l .t.wce SblMr, .6 •• 
uq, ... -J' July l.4J 6100· .\.all.: l ~ ~r. l oo. 
l.M.-f 1\llJ 1.4; tiOO A.lit.: .;It• 186.-, ,1-~l,J' ~•J th® ,t.¥.i •P•• 
186•~ .ful.7 ,1.4; . 6U)O, A.•tl•; 1 1Aike Sh1Mit1 ·• 

18·'1· •3 l't/J:f 141 @100 ..\di.: 4 lalc• &u•~l it cc. 
ta. 11111' 1'1 ltOO ... u.c i Peth, l oo. 
180 •. · ·. lul.J' Ul 1,2.;00 ·1.11 _,_, • 
lto•••a7' lvl, 14, Ja.d)O its 8Jll)tf. 
11, • ....._.n .f\llJ' 14.J >.2100 !la -.~,-. 
112•~ J)lr 14; lJUOO ~h 1 Spot.-Wl ShJ.U:r, 1r • 
1\G ·~ l'til.7· 1'i 12:00 li41 ...,,, • 
194•-f l\11:, J.•; 11h00 lh emp-,.. . . 
lt5.-d'7 J'W1' 1'J 1100 ,.-., 1 tl.'Out reroa,. t»-. 
1N.-c,;, 1'41' let ltlO .P.¥.s mt:p'lf• 
ltf • -d' 1vl:T 16J J:SO R'.k.1 l il})o~u.J.l .:'~bJ.aer, l oa. 
191 •·-!i JulJ' ltJ 8: 30 .P ••• 1 -»'1' • 
lff • ...,j) J'\lly· 10 I Us30 Jti i .Lala Shinar, 2 oo .. 
200.-, hl.1 a:>1 l1&G P.,11.: ea,ty ~~118 fulil • 
ao1 • ....,_ 1vl:t ao1 .1,ao P·.14.i a Iiue ijll1.uen, l oo. 
aoa • ..._. ..T'.1117 ao; 1110 P.U-. • st ~ dls.aer•, 1 co. 
20i .--1.m J'lll¥ IO; l;OO P .ll. i l s~-io,..~ail Uhin.,n•• 2 oe. 
20......... ll&l.J 20 i 11250 Jt .£(. i -,t7,. 
20&.-..v Jw., iiO; li~ ¥'.»:. t 4 ~ Stduve, i oo. 
aoa.~ 111111 so, 1,zo p,.u. 1 •l't1• 
ao, .... .., Jul¥ ao, 1 ,ao ~ •• ~ CIQ"1'. 
aoe.-, 1UlT ao, liJO PJt.1 •itlf • •'•-"-f 1ul.r 20; 1,ao P.M.: apt,. 
210•-t 1df 20; l.&80 ,e.ii,.1 5 Lake SbiMJ'! I ec. 
211.-il' lul.1 ao; lt:50 PJit..& .,.,.. -1 

ru.-o' 1w., ao; 1,10 p.,.1&. i .... 
m.-ci' rai, 101 ltlO p.M.1 ..,,,. 
a1, • .......cr 1\\17 201 1130 P.M.s l J.at• Shiner, tr. (oar.ryi:ng J.oc P9roh}. 
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all>.-a July 20, 8t$0 P.M.t l 'Lue :.~hiner, l eo, l •rmut Peroh, .5 cc. 
na.--, .T'11:, .eo, 8;30 r.iti.i 5 LeJ1;e Shlne1'.e, a oe. 
il f .; .tul-7 80 J Eh IC' P .M:. , l :Pe?te ht l e e .. 
&18·.4 July 00; 811,i() P.H, i l ~k• }Jbiner, .3 e.o. 
l).t.4 1111.y :aOt ihOO P.1'.•t 2 l.&)Q). ~-, 11& eo. 
220.-. l'Ul:f so, is:~O P~,tl L!\lk:• Shiner. 1 .,.~ 
Ul.4 J'ulf BO; &110 F.!l.: G)t.1'• 
au.---, 1ul.¥ 2&; 8t$.> .:v ,11.; l lM-1- 3hiner * tr. 
211.-, 1'tllr ao, 8130 P.M4.: ~\!?,)i/1• 224.-, lUly 2lj 6t30 .4Ji.1 einP'lY• 
•• ....._. Zul.y £11 &:30 A.hf,: ~•7• 
sat.~ 1-..t.y 2lJ 6s.O :t.M.t ~--• 
O"I.-, J:uJ.r fll ti:30 !all~: ffl•r,ty. 
ln.ii-f 1ul7 21, 6180 t.it., l Pet-a. ,r. 
·•.....;f 1ttl., UJ ltSO A.it, t •·~7. 
-,.4 1\117 ill& 8tl0 A,,!!.t 1 '?Nu\ Paz-a~ z eo. 
alU .• -o" llil:I 21g e,se, A,lit.t 7 ~ ahinf.r11,, I et. 
au.-o> 111lf' al.J 6:150 AJ!il.1 1 hnll, .5 00, 
8311 ... ....ai tu.iv sl; ••"° A,\f,1 1 tan tnitur, '\2' .. 
aki-<i' 1uly n, ch80 A,,.M..i l LU• $bi .. ~ •• , oo .• 
U5.,-cil lul.:, !l; &:t,0 .A .. :U.: l. ~11t Peeli, l. oo. 
aM.-d' Julr 11; 6:30 AJA•• t LH• Shu.er, tr. 
___ , 1'tJly ~. 6180 A~ .. , l Pero, , ... 
£at.:....d' 1~ ilJ t110· .a.;11.1 l ~-• .i co. 
289.-J .T\U.1 21t \hOO J..J«,t 6 l.llk~ SlU•r•, ' e:ie. 
M0-,-9 lal:l' al;. ttOO .lJI,= 2 kb SbiaeJ .5 co; l Spot•ta11 Shiaer, 3 ce. 
Ul•---it·:· 1'1y 81.; t:00 1,..lf.: l $pot•taU. W. De~, .5 o.c. 
Na.--ia 11\l.1 21; 4h00 A.JI.: l ~'\-tall Shiner. 2.5 ee. 
20.-."' 1ul.y 21; 81'6 P.li.t ~ PC"eh, 5 ~. 
M44t'◄ 1u1, m.; 1h46 .fJ&., l P•·· a NI l ~--- Porch, .& "· 
841.-i .Tulr 214 !U4~ P.M. t l '1-!>'l\' ~eh, izi, 
14-t • ......, J'ulJ' 21.J 21"6 P,.M .• : 1 ~ ~r, .s c•• ~•'•"'-! 1Ul.1 &11 'l;l,.'5 P.K.i 6 !Alfe e.h111ers, t ee. 
"8.--d' JtalJ' ., VslS P.M.: fllP~1' •{tam• nu). 
$49.-«f J'lily 81; 'Pt U P.M. t ~ Nroh, t:r. l. Lue Shll'H,\X-; .o ee ( carrying f'18.b). 
IIO.-d' ror a.a; 7:"5 P.n., 1 l.nn slUlaerJ e ce. (Bal:ld 172'17&). 
St>l....-ci' su.i, aa; '11.t.e ? .-. t , ti.u:-• 111,~N, ~ co. 
262.-d' 1Ul1 2a1 ?141 P.M.1 9 lll1- roiiU?"e, 18 ••• 
••'-' ,1\'llf ~2; 7t415 Firl&•l qt7. 
114.-, 1uly 2~J ?~4~ P.ll.i eP•1• 
ali • ......., Mr 221 7t4~ P.M .• t 1 ,-oh, l ec. 
BM.4 1141 f~Ja, , • .,,,, P.tt.1 l :t.&Jm ,Sbinel', \Ir • 
• ,.-, J\llJ :;IJ ,,45 P.l.B.t 6 ·Late &W.Mre, 3 ee. 
aee • .._..,, 1ulT aea fi@ P.U.: •Jtr• 
8$0.; hl1 :?.IC '1t4$P.Ji1.: 1'!,alte :ah1Hl'1 loo. 
21().-i' 1\llf ~ 8100· Ae!.te; • l.eD Sb1Ul9a, t5 oe. 
Ml.~ Mr •t ~,oo i' .• 'At. i Ji; 1.a.lte !lht1u1.,1·a, 5 oe. 
M&.-i 11ll.1 sa; a,oo A.ll.1 , 't.u:e Sb.in_.., !5 o• .. 
2il3.4. J\111 83; StOO .A.M. t ~ Pei-fil, l ••• 
at6 .-, 1'1117 f.:8 J fh 00 A.lff .. ~ : I take 8111.un, , ••• 
2&th4 hl'Y rt.5J la:00 .\.M...t ~ 1.Jiko ~hi»t;rr.,. 1 cc., 
866.•...ii' ,1l1lJ 21; 1Ch30 A,J.t., l stet-tail abitiel", t~ .. 
it7.-d" lUlJ ~, l0t30 A;N., 8 1-- fflliurs., e <Ut. 
Ul.-o' JlllJ 2SJ 1,0sSO A .• M. I l ~- Shi.nor, .& 00 • 
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aa.-d' Jw., ;tG; lQ.•30 A~. 1 fl J.ta C.\aera, , oe. 
270,,,--i .Tvl..7' Ml l0t80 A.Mtd 4 tau Shaer•, ~ ,.5 ••• ( •ff'1llll ehi»r). 
2'1.-,,,,,/ .July' 13; 10,00- AJA., , L'llm 3hiaar.J • oe. (tar:flll& ahii»r). 
s,2.-., lul.y' a$.; ~(hOO A~.: ;t %Ake Std.....-11. 1 "· 
a?&.~ Ju.J.:r $e; J.OH10 A.,:i!A.,.1 a lAke 54.S.-ra, • I oo; l. !tgo~'lh. .B oo. 
a,4--f luly UJ Uh30 A~. i l £Ate S'b1mr1 \r• 
a,1.-41 3vJ..1 ti; llt:30 A.:M., l ii,ot.-ta11 $lltner1 l c•• 
2fl.~ 1ut; 2.S; UclO A.M.1 l ~u, v, 
I?? .-a' J'lll.y' ~; ll:ao A.14.: ts l,t'I.U ti.hiNJl"&, 4 co ( oan,1,ng •h1nar) • 2, •. -il 1ub' Zit llt~ A& •. I aJ)tr. 
ilH.-d' Juq ~, 1:$0 P.M♦ t 8Plt• 
!60.,--t ;rwy- :t?.I; l;OO P.~.t l Tn'lit P•~• .4 eo. 
211.-,. JttJ.t II; l;OO P.ul.i l lAk• mun•, .6 ••• 
8.--d' tw:, Iill.i 8:00 PJl.t l 1,ttQ Shi.Ml', "I"• 
~.., Jul,' t@J I;\)) l.>.Jt,.f ora,t7• 
••-.f 1-1¥ 88; 4tl.1' P.At.t •PJ• 
~.-, 1'\1.11' iJil& 4clU P.ld.t •"7• 
*•-! 1ul;r ZS; 4':11 Pdi.-: •i>t1'• 
21, • ...,. 1\tly ~- ·•11 ... -., -»"1'• 
2'8t•.., July a.I; .ttlfl. J?,.M.: 1 p.,,_• 1 tc, 
fil•-f Jw.;, ~I 4t15 .1~.w.: l P•"11., l ff,. 
l!!fi,•-o l'9lv :UI 4~11 ~.:W,t l. .Feell, l co, 
m • ......, .1w:, ~; 4ll.o PJt.:: i Lilla ~n. & ~. 
191 • .......-' 1~:ly ~I 4tl6 P.Ji-1,.t t ~ Sb.:lnno., J co. 
a,a.-....d' 1-17 ., 4r&ll) ,P.U .• i 1 14k• Shine. t.r. (plsar,ngMl $Nth). 
•••~ 1,s1.,- :a, 4115 ir.Jl •. : l :Peron., tr. 
a?M.-d' J'\llJ a3; illfi .P.JI,. t ._ti'• 
thf .... ,..r 1ll1y 23J 4slJS 1) .. M-.t •,t,y,. 
au.--., 11alT •1 1145 a.Jt., t ~• mu.•ra, 5 mo. 
at1 • ..,_, 1111T U1 lh4t1 a.u., l Lake Sbimr. l "• 
avs .• 4 1ur ••• aid ;,._. .• , .,.,. 
2'11.""""1 1ul.y flt ?8145 A~.t l :r..a.- ShtnorJ', "5 Oft. 

zoo.-? 1ui,, •i. '. &41& A. .• 1.i., .f. Lue .fl')d.n••• a ••• 
301•--t l'tlly 26J lstl AJA,. i l IA.- tsbine.l', ir. 
301•4 July ii& 8141 A&.~ c,'i7. . 
301 • ......, lu, »; lt..S A.Jl!.i 9 Pna, I eo. 
~ •~ 1\\l.t reai 1,4,a AJA.a » V••• 1. or,a l llillr Sh1ael", l. cc. 
~ • .....;JI lul:r 86; 8t45 A•1'• l £ t.uJre SlliDiJ~i l H• 
JOO.-dl Jli&ly ia, 3146 .l.X.i .1 J:.alita $h1•r, .o oo. 
301.-t:f lw.'J.1 l•II 8t4tt5 A.W.1 ti 1~ Bhi•Nt • eo. 

t~e d1da 0D\11tiuc ehow tu.t U9 c!!!toDUJ ft.ft tnp1'7, lD OOll'hiimd fish&a 

fffl.lf, OOn11tr.o1u. or oth«>rnse, US l'tfi.G tuen• ~.mt e1g11, Md ~ llixltd tillh tW4 

1ru•ui~ toed. A ktal. c,f' '1"3 ~. lfm aon➔--.rol~l tl••• a1l4 SO tu.ots w1~re 

N.Pl-•••i•4 ib.e --•Ot.>m:s•roial 1'1 ah. U.ke•1••• dncon fly AJ'fll.P'IIJ, Oa :pen'ler 
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Qa-.,. i;s, a8'nln bla-d• nn aollei1,ed. a, k;r Port {Tabl• 29). 'rbNe 

b~1• we• obtained in tu ,mnmi:11g ma.d folU" •" tu• 111 the attel'IIOon. 

ij~~- .::;! !\9!~ !1!9.¼2,1.,0., ,! .. ~n l•l'n 

.!~ i:ml ,l;.«tt\1 1~1 

l..-.... d"' Nay 1'-3; 10;10 A.M.i· 1 J?a:Oh, 2 41• 
2,.•-¥ !.fq ~; l(h250 A,!!,.~· l Fe.~ht tl'. 
2.4 Maf' a:a; a,oo P.»a., ·l --aillae, t.». 
4••"'i ~ ::a; llrOO P.M.t l. ~r.~ro:n tl:7 ~b, .5 ee. 
5,.-, Mar 23J .thOO P•"•' l Xll11t1eh, 2 ~Hh 
t,-~ JlflY' :.~; iJt?O P.f~., emrty. 
9.4 ~ ~. 8;00 P.Jt.i l Wt,Uf,!ti,ata, y;,:o. 

'l:his e0:llen1.,.. eonta:t,;a.e a ·wW ot rt fl eMMchs wt lh ti 111', OftG w1 ih 

111.tuurb ,md o~,., w hi cih waa emp-ty. l'~ Xoe ,~ 'i aowa ta.at ._.a oal lf, the 

.-a•olal tis h onPiprin !3 per oni ot the total tood, aoa-em.•rcn.al f'1eh 

.- up 50 par oet ad 1-•et repnnn.ta l? pd' oe:t. BJ' vol••• the 

cQIS!'.l9rolal fiah o4 ttle .,_......,,ffll(U"eial tt••• eeoh eiMnprlse 44 per oma11 uA 

Tia 1911 ~ Tern collN'tiou t:l."Oil Ptaei:mdq oo.utats ot mne biro.e, 

ttight ot whlltl WN .:,bu.ined on MaJ' •• when. iha b11'\ta .... i)l'OD&'bly at1ll 



i!• .. ~ 21 s~u. :bamlUtloaa !!. 9!!!!en T•m 

!.~ Pbeon.nJ.s, i:'?l 

1.-o-? •1 25; 5100 P.M.1 2 E'vch, 1,5 ea; l Lan !lhiner, v. 
i.-d' lf.a7 20; 1h00 P.M., 2 foreh, 3 OCh 

3.-<il Mq 2ti; 6100 P.M.i l PeYGh, ,5 ••• 
4..-d' May' 21; 5100 P.M.1 UQ)tJ• 
&.-d" MaJ' so, liOO P,M.t erpiy. 
,.-, tiq •a ltOO P..U.t l cnri1tidH, t.r. 
?,4 May 16; fhOO PJl.1 l Pareb., I oo. (Bud. l'laotl) • 
a.-, May ttl; 1,00 .P.U.r 1 Puoll., 1 ••• 
9,-i" J'Uq IIJ 3100 P.M. I l Oall'p, 8 oo, 

The only Carp fingerling ( 9D!'J,Dlif! .1!£1.1,2.} reeo'ftl"-4 in th1 a study waa 

found 1a the stoma.eh of the ou bird eolleot.e4 on July a5. 

ODl.y a traoe ot two non-aoJllll'l'l9n1al tiduiae was obtained fftm two atomaoha. 

111 1h11 aall --.,1• h o~nie.l t1aho oompr1ea4. 80 per oent ot 

ot iha toot. 

13 (Table 31) • 

'fable m. 

!!19£! Et, sw• 1!!9:nat1oy 91,. OoaoJl !!.!!. 

l.!!B .!!I. i!n:rl!I: l•l~. !!!!. 
1.-f 1U1y lSJ 10;,0 A.Ji, t ea;,\7 • 
2.4 lul.118; 10t30 A.M.t -,,,. 
3,--? 1uly lZ; 10:80 A.M.t ~•T• 
,.-, 1"1.7 us, lOtZO A.M, l l Lake Shiner, tr. 
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O.; 1111113J 10;:.'SO A.M.: empty. 
6.-, hly 11; lOslO A.J';l.: ampt7. 
'•""'-! lul.t 131 10130 A.M.i 8 Laka Slf1ura, l.5 cc. 
••-! .ru.17 u, lO;SO A.M.: 6 1Alce Sh1Ders1 6 oe. 
,.-, 11117 13; 101w .A..U.t , P•roh• e oe; l Lat• Shiner, .is co. 
10.--,_ 1Ul.J' 11; 10:30 A.M.s 2 Pe:ru, l OCJ l Trout Pereh, l.~ oo. 
11.-, J'vl7 a; 10,zo A.11.s a LNr• Sh1nen, a co; 2 T'l'Ou\ Perch, 3 ao. la.__, l'lll1' 11; l0H50 A.U.t l Pvoh, t:.. 
13,.-d' 1\lly 13& 10130 A.M.1 1 ~- Perch, \r. 
U.-d' J'\lly llJ 10c30 AJ.1 1 Lake Shina• tr. 
w.-d' zui, 13J 10,:so A&. a ..,..,.. 
U.-d' llll.J l.ZJ 10:30. A,.M.i 5 Perak, .8 COJ l Lake Shiner, .5 ao. 
17.-d' .Jul)" J.11 10130 A.At .• ; l Lala ;Shtur, .~ oo. 
18.--o"' 1ul1' 13; 10,ao A.Jr!•• l Lake Sh1nar, .5 ••• l apot-tail SMMr, .5 co. 
19.-cl' 1'Q]J' 18; 10130_ A.J. i 4 J.ake ShiMre, 5 oo. 
••-,/' My 13; 10130 14,.i«., l Pwoll, .5 oo; 2 Lt:«• :uu.aeJ!'s, l eo. 

. . . 

~ the lUl ooll, .. lona h9m P1a-,mit1& an4 P1tlh91"•a Reet, th1a 

NinPle 1• pM\ll1ar 1n -. tnal altMUe ot 1.naeot too4. rov._11 Pel'Oh 

per oftt of the toed., fi&\11'84 :aUMricall.¥, was oompoaed ot 28 aon

•-nial tiehee •asunng nl.5 eo., and osa1t1•tiag 81 per cent of the 

t 
On 1uly lA, kn ~• were tak• fN?u .Pt"tChera neet, tiw o'f whiah had 

no awm.aeb. oontenta. {.,a'ble 31). Du.ring the "f1ait, tOUl" 4ed adult t,11"48 

nre noted ia»6le4 1n the meahes ot worn ou, .>1eaes of e.111-aeta that were 

!able 12 

aetoro. .2!,_,a!.ie!,!I) 1ate1e'l,8f• .!It. coapa !!a. 

DE. P&,\9!J'' ! ~, Jal 

l .-o' J'Ul7 U J 6h00 P .M. s 1mptf • 
a.--fl J'ul.y u, 8100 1-... M.s aitpty • 

. (' 

i 



1 • ....-, J'11l7 U,J 8100 P .M.1 I Trout Perth, tr. 
4.-d' 1ul.1' 14l 8100 .P.M~t tla.l''T• 
5.--fll .h.l:y 14; 8;00 i'.14.1 Uip'l7. 
6.-d" J\il.1 Ua fhOO P.Jt., l. Tiout .V.U-oh,, l ec. 
'1.-,J> .Tul.J 141 8:00 P.Jl.-.1 l .Parch, u. 
••~ 1\\J..y 141 81-00 PJ4.1 • IA.ke Shimrai, 5 oo. 
9.~ Jui, U; 1100 P.)1 .. 1 2 Lek• Sh,an, l.& 001 l Trout ?eroh, .5 co. 
10.-, Jttl7 1-41 8:00 P.M.i •J!ltt1'•-

'l'able 32 abow• that 3 Trou:i .P9roh ad 6 Lake. Shiners JU4e up t8 pG' ant 

ll7 awnl>•• of ihe fool ot ,he CDIIIOll Tam in Pl'\eher'• Reet in 1931. The 

i'Cainlng 8 pezt 011111 1>7 --•• •• NPftMn'84 l>7 oae Perah ti:a.garling. Non• 

oomraenlel f'ilhu 0Clli.Pl'1•4 praotieoll.7 100 per cut 'by volume ot 1:be food. 

Sagina• Bay tor 1951 a.re ehown in fable aa. The da:ta wea 00"1,ned. troa Sh 

••••h• wh1ab. were ooUeoted fro11; t1ve dit.ter•nt pl.aoea as toll.owe: Lone 

Tree laland, 30?; Bay Por,, ?; PiD.ooim1-h t; Big Oh.arUl7 Illlland.• 20& 

P1Wher•a Reet, 10. Of "1• •otai, lH •tomaoha ooa'laine4 tlah oal1 either 

TlMI Ito. ot Timi ffe. ot Tbe No. ot Ti• Ko. ot 
Shot \'t1rd.• shot lJ1t°d.8 ehol bil'de shot birda 

4130 A.M. 8a3U.M. 12181 P.M. 4&$1 .P.M. 
W 6130 A.Jf.ud to lOaZO A.M •• 18 '° 2,ao P.M ••• a1 to &:so r.:M ..... a, 

6aZl AeM• 101:Sll A.M. Jhll ?J. lt25l f'.M. '° 8130 A.M ... I ,o lth30 f .M,..61 to ,:30 P.M ••• s, t-o 1:00 P& .. • .et 

•lle-



Da,a and CfflR!•t&ou s .11l!, food 9!. .!!!, ~ fem in 

!!A•~ uaz le. l!!!. 

I I 1: i·1i • Jtvar1eal 4•-,ftl!nation VolV111ttrio 4nc,uao.U <ln 
i'oo4 types .... ~ bJ food 1t,ma 'bJ" too4 1tema 
and. itUllll Ji .ag· 

i • t,1 t! ... it ii it ii H I I ff it] ;J . u 1 I 0. to, J ~:i • 0 

t-= 1 ~;1 ! l!.: iia " i ,,: 
~ u (A.~ ·. ~ .... -... A. ....... I).. \.t 

GO~lA.L FlE.RS 
Penh 
c=,r1ana-
.!!!!I. •••••••••••• 48 11.44 96 to.o 16.16 ,1.2 ge.e 11.52 

Cal'J 
(9DFJ!!I Oa!R\9-• l .3 l 1.0 0.1? 2.0 a.a o.s1 

NON-~OlAL 
l'ltm115 

Bl\UJ.1-ne• MJ.anow 

~~ Mk\M ••••••••• l .3 l o.a 0.1, o.5 0.2 o.u 
Lake Shi•I' 
(Kfpgi!, 
&tbeD19id1,a ). • • .J.ae so.as sa, 8?.91 Gl.60 211.1 ··" 1t.ao 

&pot•lail Sh1•r 
Wt:!!'JW..t. hWlf!!l1•• 
h!!\•SSM>•······· 17 ••a• 21 thl , .• 20.1 6.7 5.80 

Onr1ni4•••••••••• S .e • 1.0 0.6'1 - -
Trout l'•rcb 
(=•&s omiaoo-

) •••••••••• 19 · 4.31::: 22 5.S S.'10 21.., 7.0 5.42 
IC1Uit1ah 
(Z!E-1:J: 4A!IAA!!8 -:;;.u;.~ .......... 2 •• o.e O.M 2.0 o.o 0.51 

lNSJ:O'lS 
Jlqfly 
(ff•Pli!N:!• 8P.) ••• • o 1 ... 1D 1,.0 a.11 0.5 0.2 o.1z a-Dra.aon n1 •••• 12 a.i, 46 •••• ,.,. M.I a.o ,.21 
Oapaa'41J' Ani • w,wr:- •0•e-
b0neena1•~••••••• 5 1 •• 16 1,., a.,, - - -

-11a-

• Ei .. 
!1 .a 

"" Ji 0 
$ ,....., 
11 

0.2,2 

0.005 

o .• oo:., 

1.087 

0.059 

0.01 

0.062 

o.OOG 

o.os, 
o.180 

o.046 



'J! i! V. ii -· I• ... : ...,ltal tletaal.11&\toa V•l--tri« 4ftfl'll\1na\:Lon • , .. tne• .. ,, ,, to• tttllila • toof it- Ii U4 ltne ,, ,a 11 ,= :a .. ii li 
....... 

B II 
·I fl i) 11 !' 
ill Ii . ! , ii. J 

!a! ! l i:J! ia.- I! ► I JS .. 

laalliMJll ltNU. I •• • ,., OJ - - o.ooe 

Tis••• 
(Aro'U1cl.) ... • .. • •• l .a l 1.a .. , Owl o..- .O.l,I o.,ooa 
thaJ4ttat1 tie4 ~ 
••"111•••••••••••• l ., 2 ••• O.N - - - o.OOI 

~ ..,.. •ne• 
~al. fie•••• ia., .. ff u.a a.a '16.- .a, 
loa--•mtNial 
fJ.••·· ~-•.• u • • u .168 "·°' 41.e ,0.01. IOJ.J '"·~ l.l.R 

IJuJ••·············•··' , .• 11 18.M ••• . .. , ••• 
!o'tal •••••• · •••• · ...... 88.,H .... ., ..• •••·4• ''·" l."104 

, " 

-u,. 



qP'9Pte of 1,880 fel!ICU».£ l>ird• ia k,:Uiaw Bay la 1981. Th.._ bi~• •4 

•aous,ied the 'b&f tor a period ot 190 d.ay•• ~' is, _..,..Y1 ••-timawd tba\ 

then ware 100 11•re youg ,hat Naob.ed the flying a1ago in 1931 \hall in 

1930. ~llowing ao 4ays tor theft lflJ'da 10 feed theseln• 1n saginaw Bay 

betor. ihey f1nall.T lN"t'e would. meaa e.ppl'GSime1l•lV a,000 'bird-la,YII. lt 

tllia a.uml>er 'be a44ed. 1io th• eatia.,., popvlatioa ·• g1v• abon • th..,. would 

'8 a to\"1 ot about M9,000 bil\t-clqa 1:a lSKU. 

'l'he mr.e'I.Uli ot each rood. •ta lJJ1 th.ii, Ooaaon Tena 1n 1931, obtai:ned by 

Coatreial tiallu 
Penh••••·•••••••••••••••••••••••'f'•OOO oarp ••••••••••••••••••••••••••••• e,ooo 
To~ OOmat«Nt1a1 t1 ah••.• •. • •. • •. , . • • •. •. •. • • • • '16'1, 000 

'Ron----Nial ft 111le• 
Lake Shl:ne.:r~•,,. • • • • • • • • • • • 11 • •,. •• 19'? ,000 

1 IH'C.,_. . · 11J11dl t'!IAA :spo ... ,a1 II • • • •. • •. • • ••••• •. ~ ,vvv 
Trout Pvo.b. •••••••••••••••••••••• 173,000 
Other rishe•••••••••••••••••••••• 11,000 
To-1 l'Mm-OOJ'fl1119N1al f'lah••• • • • u. • • • • • • • • • • • .a,no,000 
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lnaeota. 
08,rpeater .Ii.At. • .......................... 126, 000 
U..Jf ly- ( ll'olnl, _µL:;'11,k•) ••••••• ., •• i, ....... 103 ,.uoo 
l,ngon ll.J' ~••• ••• • ••• ••• •• • •• • •• l&a,000 
Other 11.\ffot••••••••••••••••••••••••• 1,,000 
Total 11\Jleota •• •• ••• •• ................ •-• ••••••••• • ••• 139,000 

ta JOUC, it•• 'be 1-n Jlaft to aatT&t. •h• :renlt ot a tnioal ou-4q 

•-n•:ttoa. (!a.bl• M) wJala Will lllutn.te Ille maaae7 ia aioh the 

ro-. an tfki (.Plaie vu. The uie •• 1\ll.J la, 1•1, aa4 tJte o-...:nat1om 

un llllll• Wi 1th the ai4 ot tw a••t.•tu.••• TA• ll'JOTeMUe r4 •• t..4ul •• 

ooul.4 M toll.owed oloaely, ae they1 f'orilDUltel.y• bad. bHll ...-« oa •• 

pNv;toua oooaaion. lfhe a4Ult wb16 tNHll tiding the more tnquentl1 h84 

been lMmd.94 OD tll.e.left leg, ad. was aemmet 10 be•• male. The other, 

pre.nma'ltl.1 tll• tttale, ltON 'lhe ND4 on tha Jl'S.v) 11, lag. There wre 'iwo 

10uc tn \b.e a•"• O:ae ••• tcu uya 014 and tor ocnrreru.en.ce wae call.at 

11A•. The other•• thl'M dap o.14 aid w-. IIBld4 tt911t. 

ft)l• M 

ReDOl"t ,!! OA• !?Y:'• '"41!1, !l, ~ To9 C!!Pf.1 

!s:!f '!l ~~'E 1!!91• 

•h.0 J.-M.1 "A~ fed l..allt AiMJ' bJ we. :r-..» oa aat. 
isl& A.M.t "I" 1'84 Lala Sb.laW - JD&l•• l'e1aale Oil aut. 
61£0 A.Y., -.~ ·t.4 tnk• Ata• 1w male.. l'ltUlle cm murt. 
1h10 .1.11.s ".l." te4 lAlre Sbi.n• b, male. 1-.1• ·on a.eat. 
fh51 A.Met *A" IN Lala 8.1-v t..1 ~. Male 1atu.•• B w UM the 1'1ah; 

at u aw.ail.• 010.e to •nJ mo'ftMl U'OU1ld to •••1 tl.ew •UT w1 '1l 
the !1*, 08,_ llrie.o.k after ·,wo mtnte•1 pob4 ,.... lu1' io no awtla 
flew ••1 -~ en.4 41.PJ.e4 :'1w JaO:rael in •••11• ill '111a 
ie.bo'fio.:r w:u. WT>H.te41f' oant.e4 ov.t tar •-u• 10 ralnutes. He 
n.11111 •'" tu flu•·•· \Bl• t~•- ~~•ti. fte ml• tha •' by 
tile n.e••• wUle the t•-1• kept tile 7<NDg Wldu h.el' 'bnaat. ?111 
A.M • l:Joth u.clw.,. flew ... .,. • 7185 A..M. ,. •le oama W1 th a ahiDH' aai 
,rte4 to gt.Te it to the ro-., but neithn •• would ta.Jt• 1,. 'the 

temflle--. aD4 °iook 11he tie tll:lm tlta male. At tire, •.be 
.,.,._ 



ottered it to the young, 'bu.'t mum neither "MOk it, sh$ ate 
it honelt'. 

7 t40 A.M.: "D" t-4 Luk$ Shiner 'DT raale. Female on uaat .• 
Ss!>O A.it.; "A ... tad Lan 8hiner 'b7 mal&. r-..le on tl'le neet ltut tln awq 

i.,er.. 1,10 .A...M. ihe te•:al• oeme with a Sb.1.U:r ant afia lUl• 
auoeesetuU.7 ottUing it \o .. , .. she ate 1't kereel.1'. 

ii30 A.:U, s 9 A" ted Lake Shiner 'DJ' male, Venal• on ••" but lat, later. 
10:18 A.u., "'B" tecl Lake .Shiner lJ7 female. Wale au out. 
10 145 A.~., "A" te4 Lale• Shiner b7 male. r..i. on n•s~. 
U106 A .• M., "A" te4 1Ako ~l' 'by :&Mle. remale on neat. 
ll i 10 A.M. : ~" te4 l'.aka SbiD.eP 'b.7 --1 • ,-..1. on. uet • 
l.2&50 PJ.& itJI .. tad I.eke Shiner 'by male.. fema.le on nest. 
lt30 P.11. .. 1 "'A" ted ~• Shi.nar hy mal•• hmm.le on aaet. 
1;50 P.M.; ... te4 L k• Shiav by mlll•• .Pllt'f£1• on :nen. 
l 1 51 P .M. 1 •A" tad Lake ShiM'JI \ty male• rcmial.• Oil ... t but tlew. 
2 ,oo P .M. i "B" ted. Le.lre ShinH' lt7 temal• • .Male WIUil out. 
2tSV P.14. t ,tie male wa11ohe4 '1l• neat while the t9ll'D:ll.le flew awa.y. she oame 

baok a• 2,aa P.M. 1di.h a UTiag tet,tgoai4 l&out. l'tJtt bit U 
an4 then 41'0'1)4'4 1 t • '.&It taale flew -,, eaain • 

.aa@ P.M. 1 "B" ted i,-verc)l 1Jr r-.. 1.. Bo,_h 1tlAl.e ud r..i.e •'8:PPH otf the 
pen1 a.4 pla,e4 a ll"tle, The t•rnnle ••1'1'4 on \he a•••• while 
tbt1 •le t1n away. n.a temal.e also left q:parenn,7. Ftmale 
flew later beoa'Ue "A" llat\ lkile aonwa1q 1». llmapr an.a \be 
male l»l4 not e-. lMutk ,.._. 01:!.e at11ppt4 out et t:U ae•1 at t1 :rn, 
looke4 around end then tlew ott. 

a,12 P.M,, •Ast te4 Lake ShiMr 1:11 r .. ie. Male ntll out.. 
5, 1 V P J., "lJ"' ted Peroh l>)" male. •~le tl.••, t"ilml&le s'P;fed. 
5 &50 P J. l •·• fe4 Lake :sliMI" 1:ty male• female Oil .Md• 
5140 P.M.: "B• tad Lala Shiner 'by ms..1e. Female 011 ua:t. 
lh4£ P.M. 1 "•"' fed Lake Shinn' by mi.. J'eDile Oil !Mist. 
0:4' P.».: "B• t-4 I.alt• Shiner t>y male. real• oa neat. 
th-41 P.M, t "A" te4 LAD Shlru,r l>y •la• Yemale on 1u1tet. 
6148 P.M.: "'B" to4 Lallle Shl.ur 1>1 male. Famale on uet. 
6&15 P.?&. t "B" led Lua Shiller lJ7 .1.. :remai. IA n••· 
Os43 P.M.1 "A" t .. Lake Slu.nel" by ale. 1~ on netsl. 
9al& ;i •. w.: "B" fed Lake ShS.aei- by male. J'ernol.• cm ne•t• 
'1130 P.lt,: .,A" te4 Lake Shin<''I' 'b7 malo. Female on. neat. 
'1:15 r.x. t "A." ted Lake ShlaGI' b7 we. female on nesi. 
'lt40 P..M,, "I" fed Lake Slu.n• 'by male. 1emele on nest. 
'1 a '4 i' .u. , "A• tad. lAlr:e ah11ur by ll!&le. female on neni. 
7148 P.M.t •B" fad Lau Shiaer b:· male. J'emal• Oil neat. Botb the male and 

the teal• Nil'\ 011-t pn8UJll!llllJ' to tNd to't" 'the•elTea. 'l'he 
temnle eue at 8111 P.M. a:ad na,.a on the neat until dusk, •h•a 
ah• tel• ott acau \•••••. ,u wu tns)nened by the obeener•a 
ret1Nllten'l trom th• 'box. 



trlgtltnlDC off 1ntl'Otall tfoa ii., ••t ftglca.) 

Wha Iha •~l •• too bt_g fo-, ta, ,owtg w aallov COJW&ieatl.1' 1 \ 

took a long -- kfoM 1h• tiall ~ ts.•117 lM ,lffou:Hd. --,1 .... 
a4ult ott•~ 11 ba4 to • out alnd Up tbs Uah 1ato t• •••r ,_.. or tl:1.rae 

tt-., ~ppaMl\.ilf to ~l•'• 1h• t"4 e •• to an Ste aw.U•iac eaaia. 

Effn at ti• tile tie ecrGl.4 be snllo-4 0111¥ llaltwa.y. 

On MM>thft' 4aF • 1 t w.e 1.krtad that •• Ille 1")11 la ii. uat wu \ 

ol>••~Uo• -.. ~- tw tM4 after tl'l• Ml• W pne &ut tr,:. dmat 

a ho\U"• the t•ale wttne4 eu, iwiae i.a a\llMutoa u4 eua baek wt CJ.a 

a mtnut• ••h ti••· Eull ,1. •t.t• -lN>~h'i ta a l'.IIO'l!l •ltloh WU iffOll.l"M ...,,. 

oa.• of tho J'ODS.11 lt ia wey Pl'ON'bl• tu, tlw fflrlf.ll• 414 U.L.a te • .,.. 

the b\UICl"Y' yn·t11g when u f1 ah oo\lld be <itna~ lmudi• 'Wly • '.that tu 

te:mal•• ooeu1maU7 Bl• brtsa ia tic tol' ,bi& 701ml ia intU.•ated., not only 

bv the hlJ' 12 •~tS.Oaa ,_lJul.fn.a. al.loft, bu.t ~ \y tile tao, ,i., 
,_... ot the btm ahoi bnnauaa 1n ti ah u their ld.J..l• dUllng -. periotl. 

ot he.lug 1he ,ounc lb174a •• 1ft, 1,, -4 .\JOO 111 Tan• M), • .,. temaiee. 

ft8 ..,,.:,.iqe a,all81' of ft llh te4 to ..._ matUng b11"4 ••• 4fl61'11tael 

hiom 7 d.111'• ntl.dl'ft,S.Oa, oOl'.-ing 3 41tt_...t ueu neh w1 • a JO'IUIC• 

fi.'nil''\ea 4•117 ntiona n1·e tb.u NW.re 4, fur- 6 dittwent MH1"tUnga. The 

ma1tv ot rlsh •'- by ••ll ..... luc w.n.et't holl I to •• Th• a"ffft_f.-":I' 

P1'0Wfl 'io be stMII\ l.8 t1alh 

Tiu, pl'Ol).OZ'tioata :a_,,.r- ot 1JlcliY14ala ot ~lttc-.'i upuiea ot" anl;maJ.a 

atan bt \he aN._11.ugs wu 4e'leniu4 lQ' tho ...,. 'I d&ye gt olla.-ratioa. The 

, ............ , 
Pwoh lZ!ea £1am,..>•·•··········•···• ~ 
tab Blwlv C-&e IJWW:\Mll••••••• 
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Spo,•1-aU Sblawe (lforPJ&•. hll:\!S!M)~. • • • • • 5'£ 

Trout Peroh tl.!£stRl11 5.f9911J11'1f3/•••• .. • .... 0 

.,,ha ( speeiea aJm.owa( • 

Loug•headed. Gnaeopper (k1Ue4 though aot eaiea}* 

Although 1a•ota "" offend. tiu'N ti•• the'I' were QOt oo~i4eft4 in 

1-he aompu:u.,1on. The oon41 tion whea they were offered was "ftt:ry ua\UJ\Ull.. A.a 

a reaul\ 1 \he J'Olllll3 retue4 "o ~• -. or the thrett. !be a'bsenoe ot PVClll 
.. . r 

or oibu ao•...,1.al neu tn '\he oi.aend. ulnar, or iH youag ,,_... ta 

110,a'ble. The fffd1ng ot the f'OUIIC 011 the aottu ui l•• api•• non

cu11JJ.eolal fish .. 1• pn"8.ll17 the rea'tllt ot aal.eo\1oa ot m.ueJ'ial 'by the 

pa1'mt bil"ill1. One r.-n t'er ao thialdng te the 1'ao• that bring the pertOII. 

o~ oli,.ael"fttloa Pel'Oh ttagerliJt&• were plat1tul about Lou ftw lel.ad. 
~ . -

uoortins,.., the n'dUlt ot the obM~llon. • tbe r.oa ~t tne 70,mg, 1,500 

bb'4• that ••r• ted. to tl:yiq a tag.a would. haft ea••• 
u.ooo Penh t!ncerltilga 

.ua.ooo LaJce SlU•n 

26,000 s,ot-1rail ·shinen. 

u.ooo Tl-out PeNh 

It •u ee\lma1Mt4 ,lvl, a ltol abo~I l,&00 youa.g a.man Tema 414 not :rnah 

ta• fl11nc •--• 'but h.&4 'been tefl • ai_a awnc• nt t1Te day•• The d.ea

~ruo·u.on ot iheae ltlzct• wou.14 ~e.tQ: 

6,JOO ,.,_ f111.S•U%18s 

U.41780 tu• SbiMra . · 

.,,no Spot--~l, ~h.1.Mr 

a,,110 'frou\ ~roll 
' 

•• IJ1911rtrz: .a£. Ala 
'l'he nUu\u and oe-,.,a:'10• pl"Nft\414 abov• ... a ro·ugh to•al 

l &" s,'o...wt .~r' G\11 m Peroh ... BQ1i aoO\tmt.U d.lating\11.W ,,,. the 
an.1•--••• Tbeir total to• 1h♦ ~•peoi•• •a• apporilom4 llllOll& th• two on •• 
..... ,:1.oa 'Ula, the pNP<J.rUon o1uaern4 lly n• l:lel4 tw \hl>ir oltsenat1oa Wih 
*Ott•NI al7 Gaoe. J>mlm.blJ aoetc.a\allr, thus ao eomptda.Uoa wae ma.46. 



,1>1,000 ,,_. t:l•Jtl.bga 

a,ooo 0&.JP 

lff,000 $pot•te11 ShlaC"8 

... IIQ::'!'roui Perch 

51,000 Other to.N.P tiahea 

103 ,ooo UaJf'lT ( !!!!1!11•) 
. . r\'f.n'l(:)hS 

aa,ooo Dragon tl1' m¢lr4 

llt,000 ~a:\er Alita 

87 1000 °'11.91" iaNO'\s 

Thes• figures ~• that a total ot 799 1000 OOJJIIIIN1Bl• tid'lea, 3 1916,000 aon• 

oomero1 al ti-• at eat •. ooo weot.a uw -.. •• ••timete4 to lie eae1U8tl 

by all the OO.Oa T•ma la Baginaw un:y la 1981. The •----1•1 f1sl1es 

, ~rt.!Hld rabiJ'l.l'I 15 p.er e.ant • th• •~a-o~eiel fimws ab&u.t n l>e!' een1 e.nt1 

lh• iueoie aaout lR 'Pfll' oent ot tll• to'kl t~. 

· •• SOIIIIAaY or ~ :ro:a m mma 
1'&t\R$ emJY OF ffi J'OOD OJ ml£ 

OOJ&tOtf 'DIP• lll $AGntAI' BJ\.t 

la tbe •hft• ,wva a,_,. of the ~A T'en1 a total rd f4..2 ••••aa 
·••re ezaaaet. fte 00.,,J."eial t1-..a ,......,_ "" .hPOht P1ke-Peoh 

aa4 Oaf'P• .Perol:l 1r4a '11• 40ld.llGt el-..at a \he eoaNINial tillh toot. Tbe 

bemen anal oo,11\lll),t.on ot P•r• ,. •• u. ltlO. lll 'illi.e 19u, ea.ea. bird 

wu auppoaed "o ha•• take an :.aT«1ra~ ot o.?31 ,st a hrcll at uell t•ting 

time•• GOBl!)tlff4 •Uh •l.J" 0.2&2 111 1021 o.4 o.ns in. 1n1. The leaaer 

wt not 1A •7 ot tae o'\hn no ,..,,_. la 1«51, tt•• aot 1n pn"l1oua 1eara, 

a Cup tiugvU,q we.a t&k• tnm. th& atfaaob ot a bird. 



ai.Dgle i ;a ot th11 t11,l8 of 1"oo4 wa• ,be IAlra Shi11er. 'l'he um•l c\U"Ye 

ot thla item wu tipiu-nllel with ,1aa, of Ue t.otal ncn-GODDIZ'C1al teotl t1P•• 

:U ehoul.d be 0~ that ~t 7,548,$00 out of El,UOt,000 non-oonu.c-eiel 

In 1919, Trou1 Penh waus \!le p"1)ondel"allt speeiu ill. 'ihe bill of tan •hile 

Ia.a Sbi21.11r took the l.ft4 1• two 1•n that tellowd. 'IM 11oll of apo•• 

tail jJbtaen also showed a iacl'eu• f'rom J'8&r to ,ea.. Bluat•.n&ae Miatt.0•• 

were .r.ooff:red. bt only wo .,_,~•, u4 tbs utiJllllded COtt81111Ptioa ot this 

tiab. ahowo4 a 4••rea• fl"Ot'lt 19$0 to 1131. The Nina-epined St1okle'baak ••• 

b.cl\1494 1Jl ta• toed sample ot ltat on.17, wblle BlaolMlc,ae shiner, St:l'&lf

colord Shin.~, Golda BlU.nel", Sotum.1 Dart.er Wl4 Log Pereh are t3.kft only in 

1910. 

The rew.l ts allow tha'i wn. ap•te• of l'IOll•Oftll8~oial tlehea were tu 

larpst a.alMrr ot it«u :t0\1114 in 11117 one ,-ear, while f1Te 11p4toiee npreseU'i• 

the Md.DJ,... 1n '\hrM ,eara ot ,.,,..,. , 11 apM1ee were eu••U.al.7 14entu•t•t. 

The data GhibiW bT the i.ancta a• tJ1:at ill 19.it, t-h• eJily' M,000 

4q•tt1111• were auppose4 to oecnu- 111 Statt•• Sq, 4,16s,ooo Ul41Ti4uala 

inaeet• eomprla1ag nine apee1.es ure ••timated to baYe 'bMn ooneuad.~ 

Tbe results &()W a (ll'&duaal deorea• of the ••ual oona1111ptlo11 with an iD• 

cr1.,.. ot annal 487""1111"4•• ID l.NO, lhc ™•115 day-'birde "" supposed. to 

lie pnan.11 1:n th& _,., on.17 3,f-l0.,000 1._..et• were ••t1awd to 'be oouumed.. 

In 11111 cml7 '401000 1UH''8 weN oal.eucned. to baft NIil talc:ea l>J' 341,1'5 

u,-1t1ria. fte lAi-pn at»cle iUtlot i MIi ia 1921 we.N th• Ce.rpoter A».u, 
"''t"'f'".S. 

iJ1 lta<>, •1th MaJtU•• (Iron Drake■), while in 1981 wen l.lragon 1'1.y ~. 

~ The h1~ eatlmate tor lnaeri food 1n lt29 Jl&J" ba't'e bee due ~o thl taot 
1h.at m.oat ot the siamaolUI an oollened 1n a abort period -.n the Carpeatw 
Ante were tqtng in laJge Ul'lb•zi•• 



( .b . 

ua, llee'U•• iround..fotetle, Noo'tU14 Moth ant\ Kouae ~ were touad. onlt 

1Jl 1021. wh1le M&ObNil or ihe ema.llar Ma:,tll', adult .irac• fly G4 

st1ak Bug wen reoov•reo. oaJ.y Ul lDO. A ndll.bn• at 1111:r an4 a poasi'bl.e 

m:u•• ot 14 -,•o1•• ot tl'IHna were ob\aiD-4 la lta1 ..a 1919 n► 

pentwi,. 

00llS14fJret\ ZNl'llffioaU,- by . Hlll1Y~.... 1-.. tbe tool of ·- 0--.on 

#fen lb ltat oou1ale4 ot,s.N\1\ $ J91' oat oome::roial ttah9e, t per .-t 
qe,;i,-r . 

Zld-O~Nial ti••· ilUld .• , ~~ 011,t~'I :t.'!1i:!11Nta. la tu/\1950, ...... 

llieroial tlahea oomp1'1.Hd. II ,-r Nn1 J the 1Km•e•11uraid tiaua, '° per 

00111 and \ha iuteta, iY per cea,, la 1131, 10 per oen\ •as aomurcial 

fi&c1.1, YO per••-- w~• noa-0 ..... 01.al tiabu and. tb.e tzu.;eo,a -4• •'UP 

U ,er eent. 

A l'bffe1' of the work ot other i.aTe11\1(&8. 'tiers ahOlla Yar,iq •••ul\a. 

Wood (1911188) obH""4 that the tood. ot \he C~n Tem 1n Obo.rity 

Ialaad waa ~•• 

Haa··U!1;8s (192:4-:41) aaw 11tieee ·otl"da tN4.1ng 011 aon-oo.-n1al tishea 

amt ttlao on lnaena at Lene TNe Ielalal. 

eona18'a ohietl1' or sDJall f'illll. 

Mai.- ul Deal (118'1191) e:nmae4 116 8~oha ot theH 1>1ft.e lllU 

to1.U1.d tbn. t l per oen'i ot the tOOfl coneieW ot mollu.aka • CJ'WJ'iacaND.e 

u.d wo:nu •h1oh teed u,oa OF•te:1'111 2 peJ" oent •o•l•t• ot mo'lha, 1.1 

i,.r coat of oiher iuefta 8114 ti.I ,-r oct of 1'1ahe•, 'Ille l.u'pn item ot 

whioh wu tna-wa.,el.' ml:1B011•• Ot ille n• 11em, \her found tat I per oeat 

na ~a4 ·or tood. t11fh•• and almost $IS »-1' •••• oouta'lel of tl••• of 



.tiahea. 

Beaidee Sl',itll.l ti•h• bia!it (ltOS:40) _. a ten tn Maine punue, 

cm.tch and .-..11ow a Yellow @ftl101r•t.il ltutteJrtly, P9U&o '!!!!!!• 

n074 (lilt}· 4e•a11)4!1d an ol.taen-atton 1n Kuao.uaatta abottt \he a.Aul.• 

b11'4 f&Qding lt• re,ung wilh tiah. Tbe eaa ttltcl' (19!?108) noted u. 

adult bt1"4 #allowt,- a qwl.y ••••.bed :ro•• 
uf ·. 

Eaton. (1910) mairrt~ia,f ~-- ts t-uv Yvk, ,u l}ri.U.UpEA.l food o'l tat• 

bil'Cl an 1all tliiih eUIII. &1.Wlt-io iueina, 

real"M and A.Olllolterg (l9C(U358J tit.ad A. lt. Qab.n a.a bavtng .... 

<kmnoa !9ft\ ia 1:taooi1e1n f'e.~dine: on p...,oh. 
:3.,.. 

Mwln tuz;) reponed the t tho (JolllDl)Jl TQG.a in lJri ,tall (JolUfflbia 

were fmiug o» :tiewing esa• wluah n oated 81W.>qJ&t the din u4 1"U.b))iah. 

W..ow (191';4.-'1•40) ft_.,.ft4 miuows tl'Om the ttoma♦ba ot ~ 

'?ems ob.\llim.ld, 1n Pono ::t!oo. 

~·- .id In GMa t Bi'! '41a, Vi rd.tony {11%(\l e1&1-, \bet the food ot 1h1• •l>11"4 

oonsina ~ r,.f ~.ul ti ah, f!I\Uth &a 10\IJ.'C Hem~, W'hitiB&, Coal tie, 

Ooilln1:t, S-4 Jels, Pl&toe, ~ SU<tke3."a, 15-~.iud $'$1cke11Mlek•J al.S) 

tu.ne ineluUae toleoptea, c:1&.l:laia, 41Pkft ot.o. 

A.GaGri.1ns to Gollllliflt ( 1'91UI) , 'th~ lthol• 'C'if the t'Do4 ot the Ooamlo• 

Tem is ot u1 w.imal utlU.'0 and 58.f i•r eent ooutata ot fisl:ll 18 per oat 

tood. t1ehea s».d 55 .• 'l pel' e.-., r.wi1-tooi fiakea. 

'lbia ftl'ftF ot U t•ra.tun alio•• itt.t i.mre 1a a un&Diml iJ' ot opialo1& 

•&&MUia 1ibe t'Mdia& ot -..a1a ltbd oa iu tiSM• u4 1ne.-te. mtt•lNPlt 

inft..Upw• h-oa cU.tt ... , pla.ON, 1'ollne1". differ iB th•i• rHUl'la o-. 

op1DJ.ou aa to tlui rela,1 w qu•l.1 U•• Ul4 •lue ot eaoh 'Of these gnuptt, the 

auppl.J ot diftenut region• and in lb• 1n--,letneea ot the obeenattou. 
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VIt. RlUATIOB 01 l"I!m J>~o«tIOI BY 

'.rSI: COE\ffl' ~ TO !'!:ti'& J' 1$H 

WP.PLY !Ji' '~ l:lA.Y• 

The a•l7•1• of the too4 ot t.he Oonno:n. Te1!'11 •• «1,... 111 '°• pree.Ung 

pqtta ooao, be iatelUgatly 111. ff'l'Pft-t-1 1n l ts e«>nomi. o aspects w1 thou, a 

CO•t'180 ot tbtt 4eatwe\1,..,._• ot the ~il!d. wt'1l the 11o-.1 fish population 

o't tba ba,y. 

Tu eatt.;1ar.i; ot ihe 1'$"'1 ttu pcnml.atioa o~ uy laqe bod:,- of water 

is a P.-»• NJ!»Wi 1t11h 4itf1o'11116• a..« lfOUl'(H)a of el"'l'()r, llwQl"l)uausR 

1 t baa baa theugb.t •••81U!"f to make ~lt~ NU ,ou1»le ••tlu•••, 'lo~ the 

refUIQ1111 adTaJl0-4. 1n the 41•1.ltuJtd.on of this poiat 1a \he 1atad.uo,1a (Re 

,. '-8 ). 

In or4811' 1lo kt•adli.e the es:tent ot deslnttloa bJ the bi.rd• U.Dder 

ald.7 to fl\e tlah &Jfl.J of ,he "8i'>•• m &tto:n wu .._... to ••~i•t• 'the 

\otal PoP'tlla'1• ot tiu ia tllllt fett41ag &Na ot the bil'da. J'or this pw:.-pua, 

quaul1\ati'Q Ht. balll.• 'ftl'e na.4• a't ln'Mnala at &,IJPJ"Od.lllll'lel.7 two weeu 

at nvmeroua J;JOiat■ alons ihe whole ab.OH ot the 't)q. At rt.rat, 1, n.a 

~ho\\Sh1 t.b.at a qua.l11&'ii'ft' de,-r.•rmtnaUoa ot the t1she• that oc.w-Ntd along 

the snores when tne •11.'d• wen •Mn tee41BG mtgh, be sutt10iat, but it 

IOOD. deYaloped t.hat qµan:U'te:'tiY• d.e\endaaticu nre nee.d..._. These were 

begma abou$ the td.44.le of J'\1l.J', 1980, ~ GOllttnWlt through the s\lllMII' ot lOZO 

an4 q:riag ·IIU14 ftJIIDl91' of 1'31.. SeJ.ainc •• iou bo,a •'hV4t bird.a wen •e•n 

tn41n& rut,4. 1fbfu• a•• ot t)le ,ue .._. 

fM lrt•••• to7 hl!IJHl!'i·•• Wt-1 below are tl) the utluted total popu ... 

lation ot COW!i•Nial tie. f1ttg••Unga ad ot torqa flall••• ae dete:1'91ne4 

by aein.lag, amd (2) '\he GOllllenial tieh ea\eb ot the bay, as detendnod rroa 
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au'tlstio.11 :f'\u:-ntu.ed b;r the Yteh.11aa ,Jepar'\aeJlt ct Goannat.lon. 

For tl01l1'eaie.a.oe, the .rcunllta ot the wiae hatUII made 111 two 7eara Wilff 

ananged 111 tl:lM9 ~sltu (l) wttbJ.a SO meten ot non (To.b .. 37), 

(!.) 80 io 100 meten ott 11l»n (Table M), and (3) 100 meter• ott shore ,o a 

depth ot 2 ta.thoma. It will be noted in the tabl•• that tJM aumber ot .. 1ne 

b&Ula Tari•·• a.t t'tU'tffn'\ stat.ion•• This 1• ,rtanly due to tbe ts.at that 

someti.im• oae plaea eould :1.01 'N Hin.ad on af.lOCMJlt of the high na•, or, 

H.IH't.~us • beoauee i,>MJ'l• 'b&thlq 1MM ao 1h1ek that in.el'l!t waa M $Gm f'or 

:,u.111118 the ••1n•• 

l'1la 'beala tior eaUmattttg the "lit.•ahoren })OJ>\1lation ••• the results of 

Mining witil a f$-foot N1ne he.Ti»« a mesh ,;,f &/e 1:n.llb in tn• w1n.p a.d t 
in.oh 1n tM bun\. The •t1-t• ot the "ott-uon, ,opulaiioa Nnl ted h'om. 

the o}Mratto:n of a 126 toot Ja1~ ae1ne h4'1i.ng Ill =-~h ot 'I>/& 1aah. in tlul 

w1age llirul ¼ 1aoh :111 the bag .. 

'P\e.. '1!1!. ·~• 'tl.!Mlf .a !t!U~ st. !!!2~ <.&!-:.,on. !!!!!) 

In Ullalelt as lhtt lJS.J'h' teedl'ft& is done mcs'tly •lo•• '°·tu shore, aD4 

as tb1a aru 1• lll0'11-. easily •tlted, tu mos\ 4i't'kil-4. 'iJ\\UUa wzie Jillade in 

•• bel' tl"1D eon to ao a1Hrri-11 (61.t n.). .AAJ u1WaeA on P• .;11 • ~1• 

nu is 4.fDtOOO JHten loll&, (d.T1ng en !iN'A o't about e.eoo,ooo aqµare •ten. 

After tho aDn.p mab•.:r of nth. epeo1es pel" ••1u .11.tw.l. or lmo!fn area 1• 

eat1Ute4 • it in a. s11iiPle at,$r \o ••'11• te tit• ioul populalion et ,he 

epe¢1•• ·ot ti.a 1n -- nor• "Nl.1 ot •• -,-.. 

Can.ala t1ut'6J"-li made 11 ..,..__,. '6 ••1i.'u•• the popUla •ioa per g1 .,.. 

aree. a• gnater 'ibe.a 1a41A'te4 S.:a 1h9 aC'l•l IOU11'1• ot the iJ4d.aiDg•• 111• 

ffin1..11g au Inn• ivu,tl7 on o18'U" ahon-s• 'Wiler• the datuli 17' et n• popula

Uoa waa obi,enaei,, l.eh ti.ha.a ®. the ni:lfth., e!lOff, wllae the 4ft" tr.J'OWth 

ot ruebea prnanted etteet1 ff ahO·Nt stitUl'll!t In eeven.l pl.aces sumnel!go4 
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boul4ua, ol4 locat eto. 1 illt.ettalNtd. w1 \h the eatoh.ing of the t1sh, 100,ny of 

whi ah ~ whQ. the lead line •u Ufte•1. The amall fin&frrU.:np eoul4 

pa1a throu,p1 the •••• ot tbe •i• it" a4wu.•e meo in oa'ier, &/8" in wusga). l 

Bo tk>11bt a luge_..,. ot fieh ... ,_ ailoft 1 below or aro1lD4 the Mine 

•1111• p,ul.Uq 111. Ooxud,4•in& all the uoapeau:ta, ft'lld. the olute.ring ot 

t1ah in wu,etaable »lA•.a, it ia ••·U.1.,.-tiod tll.ai 'the 1.ll4J.oa'Mi a.toh ie not 

m,;u:• the halt a• hiat'& •• i, -.oul.d be =4•11 Weal ooadt ti•• ot ecuapu»,g. 

For thia ~•• the aotldll •"oh ot il» uaU.r Niu •• n1·t1,1ie4 1>7 2. 

July in ,11e tall, t>&e Lake 8h1raar tugerlJ.rc• ooulj otts be a•• s.n 

ltig a@ools aloq '• ahaft. SowTitr1 'ille7 nn eo eal.l tho:t \hey MeUy 

slipped through 'the ashu ot tl'm seine. J\. 8~ exaznple: to 1llu.1nte is 

t.ba tolloWi:ng ol»e•nnlio:a... on 04'tlolHfl" m>, 1930, •h•n ihe wet• •• &°o, 

a larp se'.bool ot 1U'd.m 1"1eh •as no\•4 ill a plao• at ktld P01n\. Bo:aa,an••• 

Gulla laa.4 'ben feeding bl th.ta ane., 11heN the d••»••t •••" wu about US •• 

n.-i th.111 pl&ee •• 1•1•4 with the ?6 too<\ seine, 0811' 51 Loll.9 Shiun were 

collHted al'ltl__, 11111n 1w4 NG ,n~• I.a U,• ~. eol.Jaild. o'ffr. on 

aeoount ot tlii s 41ttt.eu1:ty, tt•e ftfl\llt ot ra.ll •-.1.lliag •u aot inolwle4 in "5he 

NlOOM JU. .. M&tfietl 1:a Table ,., • 'flie - npert••· he.d ... 8riOOUt•N4 lfi tll 

the SJ!G1'-"taU Shill,eft ~ltl'tng tne 81.'lllmleF 11eiD111g. 

Alloth•r td.tuatlon tor llhioh allowa.n.o• ahG~ lite made was tbat ln 1BOl5t ot 

the llaul.8 made in ieo. the hto.h waa ,reserved., Thi• m1&h1 llaTe 41mln.iahe4 

tho DlDINr ot t1a:h oaugln at the aame •1.'li.ina n•U•• e the un ae1aing trip • 

.1 ~-1 '" M au• bault •• ,... -·· •tfilfl £0 .. ,aa ott 8hore ill 1980. 

hffftl p~ wue ae1M4 •• or 1llll'ee •~•, eaoh t 1m• \h• ea w.b. oont,dn.ed 

fish•• difteren., t·ra the eaapU Jat _..ed.lllg. Pt.l"Oll, P1ke Perch, M'Ulle,, 

CO.On 3'1l•k••• ~Meed su~. r:tog SUU1t'Jt, Bullheaii!.a, Oarp, AoeJt 'PJa.$11, 



!.•!!!+! 0~ Si!!'Uta~1J! hble ~ !l. Jl.!!!iy 

~•• V.!\!I vo-n. ~•· 

1. Poin'ff au 1&~•~81 oand am p&.ftl OYer roelq to l meter gndlng • 

.r.i., 21, 1950J aO.tih 1 Pvab, 1 OGUAOa ahiall'• 1 S,Ot•taile4 
'Sb1aa.a-, l ~c a,1-.inc (~• ·r:rt eall Spot-tatle& Shin_.• •••P•ftrMICh ·\MaNI\.),. . . 

Sep~ 11, 19.IOa 21°t.h a Pera.-. Le.- Sh£Afl'a, 2 
0G arr $11 Shi._,S, . 9 Sl)ot-'hlu.4 Sli.i.a&N. . 

11'/ey ll, 1•1, laltta MIOO i..a Ai»n,. 
_,. si, 1•1 i 1o•cu «> Lake a1~n • 
.TvJ.y •• 191lf . .-0, , ••Nll, ao :Lu:• Sl!llMr•, 1$ s~ 

eol.ol'IJd $b.la4ln, 26 Spot-tail~•• (MQ' e&J.ler 
tl~•ptd). . . 

1\tl.1 k', ll!ll J ao9cs lf Comma ~•• 7 s»o►uil 
Shl••• 4- &tMl••loft4 ru-.., t Log Ptl'Oll. 

2. l'er'I AuatS.iu --' am paftl J dNpMt p(!l.rt "ined •• about '15 •• 

.T\llf as, l.NO; Uoth l .Snt.U.imou.th Ba••• '3 !Ake Shiners, 
88 $pot-tfdl. 8h1MN., 

Sept.._ l.S, 1'30J llk>Ot 1 Pena, 4,Va Lake,8hitlera, l ooaou 
wno. 1$ spot-'81~ mimwa. 

Ah,: it 1•1; i•oi IOOO £ala SluMm, .JW S~loJ&d 
Wun, 19 5""'"'411 Shl•••• . 

May 21., lltll.; J.OOot 48 JAllt ShUwra, 3 "-• $ldu••• 5 
n.......ioNA ffld•••• 

.:tuly 41 11111 Nte1 I Pffeh, A take A1.a:re, lf Spot• 
'8.11;r,& Sl'd.Mftt . 

July"· 1•11 aooe. 5 t..uig....,11,11 sau. 5 l,ii.ke ~. 
4 S'iftlr-lGloftd. 5hiare, S s_.l,-eoloJl84 $h1nera, 
$ :M:111.le ffluura. · 

3. ou Bn.o!a& au4 nt\i ••"'•* boulAar■• 
J"ul.1' 18, lU(h U h,ell• I SrnallOIIJIOUtll Bau; I008 Lake 

· Shi._.., l sva..-.,loafl ~•. • ·9pot-ta11 sMae:r, 
l Log hnl\. s.,,_..,._. a. ltacit 1G ..._.• 1 ~\laf1a, U.-6 J:..en S!uura, 
t Ooa:oa 8111ane, 1 a,,..._.lond SJalner, 191 Spot
'l&il.., 8b1••• UII Mlm1• ShtllRtl. 

Jlq 8, ltlla 1'°1:J ,00 LU• llhl:un. 
-, 21, 1.•1, a .lJIU .. a1••• 
1111.r "• 19fla .-c, 115 hrob, ,, tau Sllinere, e Mrn-oolored Shl•••, a Spot-tail Shin••. 
1vlJ' e,, lteli 5 PV'olt., 200 spot-tail Shin.w■• 



... Oasff1lle; au4 l,ott,om with Musk Gn••· lu.shf .Pom W-aed, Algae. 
Bu.lruhe• • Deepest area ee.iae4 waa ?O •• 

J'uly 12, 193(); 16 PIH.''Oh• 14 00!808 SUODZ'llt l 'h.dpoJ. 0a't t 
1 ttoalc k$2>; l tEi.rge-aouih Baaa1 10 3u.lall-.,ut.ll lase, 
l 6'ollll ltol1•, 30 llu/At-.,ae Sh1MW,1 l lake Slline:r, 
41$ Blaok-aon ffllU.Ys, Ill o.aon Sb.iuura, 2 a1u,..,. 
tail Sb.lnera, I lolm.n7 tien_., ·1313 Log Peroh, l Xl.111• 
flab. 

?W:, ta• 19,IOJ, lt°O I ,1 .hrell1 a Pike Pere, l Cklanon &1.oketr, 
l ..u.. ..... 111 ..... l In~ .... at ••• UOI Laa 
l'b1un1. 1 ~• $hlaei, I SVflw .... loJ-e4 Shiners, US 
S,o.,_'kll Sbt»r•, S Log Penh. 

Sep'81Uer 18, l~OJ .-Cc IOO P-dU, ?.O Spcn•'la11 Shin.era, 
. f~ IS\O~ p-laff em•• 'lt7) • 50 Lek• ~r&, 15 Spot-

~1 ~~a. . 
l!ti¥ s, l.rOll:t 1,001 6 Pue, lS ~ Shiif51'tt, i ~••'Cail 

Shi•r•• ·· 
..., -211 ltl). r .u oat oh., 
July•• l.tals. • .hl-6, 10 t.,all:• Sb.1Jte~e, U' ~ Wune:r,, 

4 $JO►ta1.l Sllimn, ~ tslat-»4M &1.W..s ' 
1ul,y M, ltlli & k~th Ban, 7 !AD Sbine1-a, ia 

. ~• 3h1ner■, eo Spot-'4.U.e4 SMlle•, I fteel•aolom 
Shiner,. 

1. ~ Point; (ooum:1-.. -, D ij umea tu tllt 8Wll'll.er ot 1,;;ao). 

1't.llf. 12, 111.oJ -· .11,ot"•· . 
(l) .a PeNh, a lllwl►•• Shlaera. 19'2 talar Sktara, 
U .._ .. Slillen, 2Q s,o._..,;tail,el S.t.LtP.t-a,. 8 MW• 
abilldl:, i 1olallq Da2'1U'8, 5 L0s Peob• 3 Ullitiah. 
ta) (&ei• PVft4 in Wa\er) a Pvell, 8' O.-• ruura, 
l IUJd• SA1MJI • a LOg F•roh, Mt CkaP,a $b1aera, l 
Miao fib.ta•, 2 toe P•Nh (!:houa1u'la ~ 4.W L • 
SliUell' tbt1••1J.ng9 are no1e4 alo-. lher•>• 

J'u1r 28f 1'80. (I) In ..,. amt u ,1, ot ftJ.aiJ m4 uul 
Mn! 'bo1icm; il8P ad lAafJ Pon! le«\ WN aoted. 
1? P:flreh, l ~llOUth k••• l. 8-fiall, l. TadpQle 
ee.t, 8 ~ l)aner-a, 8 lC11Utiali. 

s.pt-.2' 13, lr.M>. (4) I auti•h• II Blut-aose 
$h1nw■, 1 Lake flhlnttl", t SU!ttW-OOlow4 aht•r•, 9 
Jd.l'da m,.1.nez-11 & 1-~ ~. l K.111111 a. 

S.,t~ 11, ltlO. (,S) la.tie. so tai. Sh1nera, l 
00-011 su.,,-, 11 J'o~ tiown. 

ldaY 5• 1111a IO tak• lldnii-a, I lluai-aoae Shiaa:ra, 
14 x1uw1111.· 

Mat ·21, .l931J 60 l.ae A1Mra. 
1"a1y Mr, 111;, 2'o.J ,a~. s·ear,, a ~U•mu"h 

luet 6 Blu•....,.~• &lit•••• U lake Shl:ura • 34 Connon 
Sldl:utn, 88 s~n..,..10ft4 Saiu:,s, a s,eel-colo:red ~---· 



6. k;r P&n; ._4 111th pJ.eoea ot ro.n, "l9«att1.ble dabria along s.b.ore line; 
one 4a'i•• 

J'ul.1' ll, ltGO. {l) I)() om. at ii.a deapoa't. 2Z Perth, "I 
sat1ea, i ama11,...m11th Ba••• l LO.tg-noae oar, 1 
1/Jluat-aoN Mtnaowt I Lau Sbiae.ve, 1 s-.1 .... oolol"li4 
SJd.p:r, l Log PU'olt, I JU111t1*• 

1ul.J' 11, 1930 (2) 1 meur at 1ta dNpaa't. 10 Paah., l :alunt
ao•• $2:liuz t I ~lte SltiA9ff.• 

lul1 21, ln()J 11.•01 (1} 38 P•N.'11, 1 J'l.ke PeJ'tlh1 , O&t.-p, 
5 Blunt--a-,aa Mil'm0'11'ift 6 Lu:• 3h1M:t8 1 2 .,..~ •• 
siw.r., I 8;,0t-'811 $.b.U;era, 5 111.m1o Shl•r•• l 
J'c,tmny ~w:r, 3 TAI hro1l1 1 1:1lliti-1h 

1w.y 21, 1980. (ff) 42 h~a, l ~-fia, 1 Lab Shiner, 1 
Log. Pei-oh. 

S.ptalter 14, ltl01 1e .loJ'en, , i~ ha•• l taz-a••awu\h 
kat, 1~ :a.1u.ni4U• Mbacw, 1 Lat• Shlur, 21. aoma:n 
Shiur•• 15 1....,- »uten. a J..og .Pereh. 11 ltt.ll.ltiah. 

Ma::, I, lDll 14 .... , .. PNIIFi;' BO llta'4oae gfinu.01ts:1 27 
Qold.an Shiura, IO oeilaoa Sld•ra, 50 X1111t1ah. 

Mq :aa. li3l.J lAOctt tao f.an Shtun. 
1111,y 9, 1911 c 24 .,_.eb., 6 BlUAt•uo• Minnow•, Si JJt.ke 

~h!nen, U o~m. Shin•n, e· sin.w-ool.oft-4 ffl:d.Mn, 
6 .r oblmr- Dtt~. 

? ., Rose lmll& i M.nd mI.4 ~wl botta. 

July 111 lt.,h·JO P JI.: 8 Penh. 1 Pi~ Pe:reh, 2 SWltitf'h, 
l ill.uni-no• !iii1Jmow, 2 Lake Slaaara, e 00-011 SMnera, 
a Log :,_,1;h, 4 E1lli:t1 n. • 

1lil.J l2S U;05 A.M:.s "6 .?noll, l ~a'lb Ju••$ 
BlaoJt-.aoN Slaiae:r•• 3 lohay nete:Pi l Iwa Daner, 
10 l!UJ.l1t'l.all11 " 

May 1 1 1'81: 4l1 Blunt-noH Ml:aJM'HMJ • :JG Lake Shiners, lOfi 
S'inw-eol.CJJ!'e.d -.ifhiaet-llf, 100 S,pcJ►v.il 9hiwu.-, ~n, 
u111.t1-.. 

lull a. l«tli 17 Pereh, J. ~....oa-t t~r, Ui JU.l.l.1fiaht 

•• S.bftaln1 k;r $hoftSJ ihln 1'w.ru1u•· JI\J.sk ...... Utatr PonA Weed, 
~ Pcm.4 WM4 p-owfing on. ol(q• sa."'l.d Nad gnwl bo1<1D:a. 

11llf lB, 1960. (l) 02 _,._.h, 0 lAake ~ro, l 1111?1• 
Shi•~. I J'OJmnJ' f.)li)J•~u,r t ,, lA,: Pc-eh, • JtllU.ft •• 

lul.1 lt, 19'0 (2) 1 sto• JteU•, l. ll•~•• 
~, .6 take f;h.1JlaN1 l Dlaalr:•B86 Bbii.WJli 3 t'Joam>n 
Shlur•· a lomm,- Dan••· I Log .,.,.. 510 1111111 !tlh 

.J\ll.7 191 ltlO ("J .SO Pe~.a, l 1~ DIIJrM!'., l KJ.U1:l"14h. 
11117 lt, ltlfl (4) ll h:reh,-, Loe; Pweh. 
J'1l1J l•• ltlO (8) I Pel'ch; ! Log .P•Hh• 
lll.11 21, l.M<h 4 .Pua• 1 BlWi.\-D.Olle MtlJulow, 81 Lake 

3h1un • 21 Oollllton :»unere, 2 S.lft..,ooloN4 Bhlur•, 
Al t.Btmi e B!llmtJJl!I, l l • .., Dar11•it. fi Lee Peroh. 



8. 5eL'Mlwa1D.(C lk17 Shore• (Oont1aue4). 

lulf l&, l~l. (1) 82 Peroh, 3 C&r.P, 6 3ltm'l-noae Mizmowa, 
17 Straw-aolo.re4 Shlnen, 63 Spot-i-ail Shtnan, 8 
J'GJmnT Daner&• 

1\1ly 11. 1,a1.. ( 2) lt hrs• ss sve.w-eoloz-ed .Sb.1.un. 5 
Jolmny D&ners, i Log Pere. 80 Xlll1t1a. 

t. F'iah Point; Bulru•h. )laiaa and .Ugu gnwiD,g on clay SD.d swut 
\ 

boi-.. -
S•p'\ellNJ" U, 11:SOJ £zGc1 10 .P••n, a ta_.....,uth 7)asa, 

I SU.t1a. ~' 
M.87 •• lMlt .eo0oi111at-n.oae l&imlowa, IO s•nw-oolored Sbin.ers, 

.8IO Ull1t1all.. 
Ma, 161 1931; 1.-01 13 &lu.a►uae M1nno••• 2000 Lake Snin.ers, 

100 011'8.•-•lcnd Shinu'1t • 264 l.1U1t1ah • 
7'117 I, llllJ ff Penh, 12 Ceaoa Shia•n, 14 loi:mn, 

Dar'Hn• 18 Ullltiah • 

.Tuly 81, lNO: 20 Perch, l Cftllmon Sueker, 16 Large"""81CUth 
Ban, a Dlun:t-:noae Milmow, 218 Lato Shinue, zv St:nw
aoload. BMnera, l 1olt:l,:tq ~--• 1 tog Perch, l Xill1-
f1ah. 

4.ugwa\ lt, lllOJ aaGci 168 Penh, a Jl'lke Pefth, 1 Clap, 
10 8'mt1ah, U7 tan Shirt.Ha, tl e-.a .... eolon4 Shiners, 
ff s,o,-Wl SbiM~, lloq-tale4 AiMI", 6 Lo& Perth• 

Sept8Dl1:ter 15 • 1110; 11 01 4 .hnll, l fhmftah, 16 Lalm 
Shinera, 3 st.n.w-ool.om Shi•r•, a ao.,_taoed Shtna:r11, 
1 MUd. • 8hiner. 

Bq f, lNlt l.aGoa 21 Penh, fll8 Lake Sh1Ml"Cll• 
Mq l!t, l1&l1 lfOCs Gf Bllln.1;-aoae Minnows 282 1.ake Shinere, 

83 K1Wt111h. 
lul.y 'I, 1•1, .-c, 5(X) Perch, 72 La• Shiner!>, 2? s•raw

oolored Sb1nen, %0 lleek-n.oae Sh1aer,s. 

u. L111.•oo&; Bulrush, Lu.t,- '.fton.4 WN4 1 Na1u f,?'Or,.iQ.ng on sand and gravel ...... 
lulf 31, lt30; 2800; N Peroh, at COIIIOn suokvs, 2 suntiah• 

17 Bl.ua,._noH l!U.nnowa, l ftpo,._'811 Sht•r• e Roa,-taced 
Shiaen' l Mimio Shi.Mr. 

3eptem•r 15, lllO; .aoDC: l Peroh, l La.rga-JDOuth Baa•, 15 
iJa.t'iaht 12 !!lunt-aoee lUU.OWS; l Stn.w-oolorH Shiner, l 
t.U,1110 Shil:i.er, 6 1olm:n7 Dartel"a, 2 .Los; Penh, lC>e 
nl.U.nu. 

May , , 1911.J 1,0 0: 2M Pe:l'e, ao Gold.ea\ alli.mr•, 1aoo lake 
lb.iaere, ?D Spo"-"-11 Shiners. 

1ul.1 'I, l93ls a&Oo, 27 Pal'Oh, 4 Carp, 8 ta:se-mout.h aaae, 

6 &ms.11-wou Ill ksa • 19 Straw-oelo red Shiner■ • 34 Spot

• lU-



u. Umroo4 (Oontt.11U4). 

tail Shiners, 15 BlaOk•BOH 3hinera. 6 Iowa Da.r'kra, 
10 lllllt1 ah. 

1'117 a&, ltalJ 2'100t ~• Pe.ru.. as stn.w-oolored &hi•re, 
., flpo'\-tatl ShiDll"B, V J'otmn.,- na:rtera' 

u • .PS.noou.tn.a; --4 t.o•t• OGated wi'lh •• 4uat. Th1n growtb ot Jlul.ru8h 
ud Nai.u in la-. Qring a.ad .-r. 

July 10, 11311 50 Pel"oll, 2 Blunt.no•• Mtimawa, II Lake 
Sh.iaua, l 3po►'k11 Shim:r, I 1oh11.l1F Da~r•. $ Log 
Pvoh, a D.ll1tl eh. 

A.~t lt, 1981& 218Ca O P•ell, 1 I..aqe--uh la••• l 
:Sluat,.aoa• mu.ow, .ft Oolllaoll Shi•••• 

aeptembeJJ 11, 11&0; &1001 1 Pa-eb, 34 Blun.t-noae u1nnowa, 
2 Stnw-wload Shiaen • 1 M:lmio Sbiaer • ,n ate.el• 
ooloftd Shiners., 3 J'ohlmf DCIU"'hra, l Log Peroh, a 
llll1t1a. 

Mq 9, 1951: 19001 -49 11 ero..b., 5 lllw .. n.oae illll\llOWS, 15 
Stl"U•-,loftlA Shine!!s, 35 r;,ot•·hil Shiaaa • 6 1olually 
Ian••• 

liq 21, 1'31; M .... .,.,.. 

lvl.J 'I, 1111; .-c: $0 l?enll, 6 ,J'.argeQmouth BNa, 20 
c,.... Shi•n, ,,. S1ftW•Wlon4 Shiners, 12 
lohny uanm.--a. 

13. Au Ona; sand botit•t ~ Jtoal w..a. 1 Sago .Poa4 Weed. 

July IO, 1f30: aft hroll, 'I Pin Bvoh, 4 9:NWll 8\1.llhea.da, 
1 Sleet Bul.l..M-ad, l ~th Ian, 5 Blun.'1,,oae 
MlJmowa, 11.e L,,,Jre Shi¥ra 1 5 &pc,\-u.11 Sldnen, l 
Job:aul7 l:lu'aen, 9 Los leroh. 

luly Bl, 19301 18 J>4ui•Gh, 00 Ocun,a SUoltars • 20 Mall•t•, & Bl.aclc: 
suoka, e Bl•l-aoae llimao••• a atra►oolored Shiu:n, 
8 DU.mio Sbiaara, 28 Shel•C3"olon4 Sh1nera• 33 Xllli• 

tieb. 
se1tembe.r 111 1980, 2&0oa l Larg,e-aou11la Ba.ea \: 1 

Golden Shll'ler, 7 llut•noa• M1Jl:UWB, l Blacf-ao•• 
8h1:oer • 21> UlUf1 ah• 

lul7 SO, 19301 9 P•cb, e Late Shiner•• 19 StftW• 
eolond Slll•••~ 20 $-po►'8il Sh1aara, 8 .Miido Shiner•, 
t Loq-aoae .Daoe, 10 Oop•laad Duton, I tog Perch. 

August lt, lUO: a hroh, z ataw-•lo-4 Shiaa,,a, e 
spot-'iail Shiner•• as loiu:mJ' raartan, 21 Log Pezoh,. 



J'uly 2l>, lQelJ 400 Per-o.b.• ? Oomon. ,Hu.oke:ra1 6? Lake Shiner•• 
16 s,nwotloreA Shin.er•• M Spot,..,a11 Shi•r•• 

11s. Alattasit1r; H.D.4, gra••l &134 Nattered bould.era. 

1ul.7 so, 19301 2000 Perch, 100 Lake Shiner.-•• 
sepi.-.r li, 19101 l Spot..te.il Shiner, 5 Lonc-ao•• 

Dau. 

16. 'l'a.waa 0.1t71 aand. 'bottom with aoattered pleoe.a ot l\lJdter boa:rda. 

JulJ' 30, 19301 40 Peroh, l Lons-no•• eacker, l Blun►noae .Minnow 1 

806 Ld111 Sbtiaere, l s,raw-0010111114 S.tu.aeJt, 26 Spo$-ta1.l Shinere, 
1 lUld.o Shlllei-, 5 liq ,_... 

May '1 • 1111.a UtJ J?u,oh • 300 take 8hiu:rs, 59 Oonriaa SbJ.nm.-a • 
89 Spot-iail At•n• 

Ma, 26 • 1931, no oat ob.. 
J'uly , , 19511 ;,~a Pweh, 40 Oolm'lon SU4kn'e, U Blunt-nose 

Mimlow.a, 15 a ... md.MJ.118, 100 Sta .... lOM Bhiaere, 
12 J'ohma7 »uit••• a Log Pereb. 

lulJ' u, l93ls l'I Pere, I 'l-1\. Shi.Ura, 17 '11pot-ta1l 
Shiners, 6 1ohlul7 :oanera, 8 KU11t1a •. 

luly 10, 19801 51 Peroh, l Blot-aoae M1uow, &86 l.ue 
Sntnen, :516 :JJ,ot-ta.11 Slu.Mra, 3 LOg P•l"eh• 

A.Ulllft la, 1980: 4 hfth, 1.st .. -aelOftd Shi•r, 4 
Spot-tail ShS.HN, 5 Jol:nu'lJ" Butera, l Oopela.n4 
Daner• l Iog-lenh • 

.9eplmllN.l" 14, 1930. (1) 10 Bl\'1Jll-U86 M1DMWII • ~ Lake 
ShU&en, 10 1olmn¥ DIIJ!'>te:ra. 

SepteMNJl 1,. 1980-(2) 6 Pua, 15 Loke Shlaers, I Long-
noae :tla••• 5 JolUPIV ~r•, 8 toe Peru. 

lfa7 f, ltel; 21001101.ake Shi•r•• 
May U, ltlls 1.-a, 18 Spo►ta11 SlUM:ra, I n.ll1fta 1 

lul.1 , , 11511 10 Perob, lG eomon SU.oar•• 160 avaw-oolond 
!h1Ml'JI t 10 1 olt,J,t,JJ;y ~1"8 • · 

J'\ll.J aul• 1931 s 10 :Pereb, • Oorallon. s1.1oara, . 2 Gold.• Shiners, 
8 s,~oolond Sll1"1"a, at.spot-tail i.lhinua, 

4 'lommy ~--

l.8. Lou TN• 1-lan.aa Dul.Nab., ~f)" Pond. Wead.a and. Algee arol.Ul4 on flfm4 
e.ad gn:yel 'bottoa • 

.Tuly 81 1 193th 7 Pcrcll, 4 .take Sllla«rAt 9 S'iaw••lo:'114 
Shi.nan, z Spot-'h.11 SlUu:ra, lo.& Mimlo Sbi•ra, 3 
Copeland ~ra, 

ADgll.at I• 1910; k P •roll, 2 Oto• l!toU.:ra, l Bl.'Wl1•noa• 
IU.Dnow, I Lake Shinara, U 8tra•-•lo,....._ Ai•r•• 31 
Sl)ot-1ail ShiMrs, 3ti M1m1o Shinell'a, e eopela»li\ 
Danen. 

1uly 8, lt'al: (l) 5'1 Peroh, 8 Lake ShinRa, 86 straw-
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18, Lone '!'Ne !al.and (OontiDued.) 

oolored Shiners, 15 Spot-tail Shiners, 'I Jolumy 
IJe.nen. 9 Iowa Darter■• 

July 8, 1a1 (a) 16 Peroh, 3 Lake Shin.era, 38 straw ... 
oolored Hhinera, 10 3J)ot-u.1l Shiners, o .Tol!um¥ 
Parters, 9 lowa Darters. 

lt. Mataou laland ud nointt71 Bulruahea and Lear:, FOJXI Weeds. 

Iul.7_ 21 1 1930t (1) 18 Perch, l rJhiH Oa?p, l BllUl'll• 
no .. t.U.naow, 1~ la.a Shiners, 2 OCtliPoa /.Jb.1-ra, l 
1okm:q' Dan•r, 4 LIM Pe:rob.. 

1u>.y 21., lNOa (Z) 7 .hnh, £5 Lake &!u11Au,•e, 2 sva-e
ooloN4 Slli•~•• 

1ui., ai, lNOJ (I) al Pe.rob, 4 O.-on suenra, 1 au
tish, 7 Bl=~-noff Mt,.nnOt1, 5_L:..ke Shiners, l 
OGm!!Olt. Wn•r• O $traw ... lond. muaera, l Spo'\-
t.11 3hiaer, 08 Mlmlo &ld.au'-,, 2 1oJm.av J>&ne:ra, 
3 Log .Pora, l Killltiah. 

hl.7 il, itao s ( 4) 1 Laree-mouth Ju•• 1 8UJt..t1 eh• 5 
Blunt-nose Udmt.owa, 1011 llllifiah. · 

Table 38 

~QON 3£. j2tm1,1!!tln BAi• l!!all .!f. •!!:SI ~~tioa U•i!Jl . 

ue-n. 3eine Bl !!!1.£ ,!!. lit ¥1!!!1 ta:-,e)to:re. V 

1. Lotto Trell lalcmd.J aan4 ~otta 6114 partly au.rNV.1\484 Df lnalruahea. 

Jul.J •• l930J (lh l.t'5 ,-.eh, 14 00al4;>n au.eJcei-a, 4 Mok Ba••• 
6 Lut.....,._ut.h Baa-. $ Bl'Ofl'l lllllbea4:a • l Stl 'Ml' tamp·rey, 26 
Loug-un au,_. 21 Bluat-aoe• Mt.-•• 13 Golde Shi»rs, 
10 take Shin.ere, 42.0 Jaaie Shi.Deb, IJV l4l\Jlnr' Danem, l 
le• Duter, 8 Log Pefth, l5 U1Ut1ah. 

July '• 1'}801 (i)l 199 Pech, '1 Lal,a Sh11MUl'II, f 3\n.w-oolorecl 
Shiners, 41 Mlm1o Sh.1..,.. 



'.fable$ 

Record J!.!. r11BM•i'k'UY! aoiu ltaul• !Z §11.&iy s,ati.0911 

U&P& 125:-Yt.1 •1ne Ja if":1-..! .e.£!. l?S, 1:.92, !!!•r~, 

O,ttr1llor.t 

li. tc;q Tree Ielaa4J ll8JMI bott•• 

luly 8 1 19IOI la°t: 14 li'Poh 1 l ~• SU.lla"ll, 1 
9toae !toll.er, ll Blunt-n••• Mimw••• ?O ,,.....,.0010:red 
Sb1u11a, 41 l1J.d.o ahtaue, 8 lollauQ' J'.>l.ri•r• l 
Oopela»A 1>aner, 4 lotra n.r.._er. 

1ui, t, llSOt tl) 113 PQob., 14 Oonloa SUckers, " :a ook 
»ua, • LP-..--uth Jlaaa, a awa BullAMAe, 1 
Lul.pre7, 16 L~mg40ae oar, • Blu't-l.lo•• li111B011a, lZ 
Go14aa A111era, lO Lal.- Shuers, 420 MS.m:l.e S)u..aua, 
37 1o1ma1 DaFHJ"S, 1 :tna ~r, e Loa Pere, 16 
i.UJJ,f' 1all. 

1l/ll.y o. ltlOt (a} lH P~,, Laa Bhiner, 9 Stnw-oolon<l 
Slu.ners • ~ Ml.n4 • $hia.••• 

11ll.T 101 1950: (1) lO P•oh, 21 t.lce $hulva, 4 w..mte 
Shiaere, 

hlr 10, 1980, (2) 280 Pua, • Pike PRoh, a IAte fflunel'•• 
I St!'U'-oolon4 Shian, 11 Ulmie ShilWN, $ J'Olu:JJIJ 
DII.J'Un, 4 Copel.u.4 Daner,, 6 Log Rei-eh, 

1u1., 10, 11101 fS Pnell, a, Lake Sbl•J"•· 8 SVtii .... lol"8d. 
shi•n, ff s,-, .. -.11 Ww&en I a MW• Sluava, 
$ 1ohJaa1 I>fln••• £ l.og l'uoll, 1 'taut Pero. 

July 21. 1 ltl(h tl) H Pe.Nil, l l.ak• Sh1MJ' 1 34, stnw
oolo:n4 Sh1:nen, a M:imlo Shlnirs, e lol'tlm.T De:nere, 
e Copel.Gd »anew, 2 Leg hr•• 

1\llT 21, l'DO, (,t) 20 P..-, 1 sutia, 'I Blet-noa• 
Mlaow•, 2 l"Ak• 8h1aen, 1 Gold•. ohtaer, U M1mio 
Shiaan, a 1.-.,. ~.,.,.. 

septftJbe.it, 1no, (1) .-o. 01 Pena, a Blunt-no.• 
M1mwwa, a I..alile Sh1•ra, l'I S'INtw-oolored Shiners, 18 
Spot-tail ShU.ra, I ROey•taoe Shi».v•, 35 ltia1o 
Shiaera, l& .TOlmnJ' Duter•, 9 Copelamd Da.Mer,e 16 Loe 
Ponh. 

SepMl!ber 12, 19301 (B) 82 P•Nh, l Laa Shiner, 280 ...._w ... ,olorad. 
Obiaeh, ,, Spot-tail sht•r•, 5 Mimio Sh111ers, 18 
J'obnaJ' Darters • o Loa hrth. 

Sept,edter lil-. 19801 (a) lf .hr«h, 3 Pike p~-. l ~ 
Ba_,, l MJ.m1o Shiner, U lolumy JJut•~! 14 Log i>ereb. .. 

BeptalMtr a, 1'80: (4) 10 P••• 1 Lake Sline>!', 4 ~
colored Shtae%'81 10 Spot-tall Shl:oera, 39 1ohmltr Da:nera, 
18 t,q PaNh, ae lt1ll1tt.all. 

S.,'llem.Nlr 12, ltlO. (IS) 91 PU'Oh, 56 Blunt-nose Mirmow■, 
11 Lake t~l.ne~a t lU Su-a•-•'.)lolNld. Shinae I ff Spot-tail 
Sh1.n.e.ra, fl Mlmio ahi-,..a, '14 lohmly l)lu-tera, S Copelad 
ntt••r• , 18 IAg Pe !'Cb. 



2. J'iah ftotui (In Sebewait11 Dey, elo•• to J'1ah f"Oill.t}. 

JulJ" 1ot, 1910s (1) 10 Plll"tll, 1 Pi~• Pvoh, l Dlunt-noae 
•naow, l Sttaw ... oolot-84. Shitle ,_., 4 l olUUl.1 lau't•l" • I Cope
l.GA Daners, 2 Lo& Pveh.. 

July 10, lt301 (3} 48 hi'lh, f Pike P•NJb., 6 Lau 
WU.ne:Pa, m Spot.tail Shiaeh, 2 Ubd.o BlU.nex-111, U 
1o1m.n1 nunr,, 11 tog ,.. •• 

J'ulf 101 lMOc (&) 11 Peroh, I 13lai-n.o•• tJ.innowa, 4l 
L&lk• ilhinwa, l S1'nw-•l.on4 Shl!IN', I s,ot-tail $h.in•, 
16 lolm;aJ ~n, 'f Oopel.ar.14 l)arien, l Mftl" Ue.:ner, 
1? Log Pero.. 

lul.J' 10, 19.&th (4) llf lPwoh, 4' IUmio liDUntra, 1 Ooi,el-4 
I>•J'te.r t a tog Pue, l '!'rout Pltl"Ol:l. 

s. :uq Pana sv>toun.4e& br Bt&l.J."Uh u.c1 Alp•• 

July U, ltao, (1) , J>•reh, al Jl1uako• Mt.naowa, Ii 
Lake Slliner•• al S,Ot-ff.11 Sb.1Mn 1 a, JUJat.• au•, 
2 st•l-•lewl Shi__.•, 18 J'ot.mav ~•r•, · 5 Loa Pel'oh. 

lulf 11, 1910: (a) , Perea, a B1ut-noae IU.imoa, St l.fillm 
at:mrs, 1 ~•-toloa« ShJ.Jle,ft, 10 ~,ot-Wl Shiners, 
6 M11dO SbiilC'e, 2 Ste-1.••lomA SJaiu~a, ILTohzmy n.riwe, "1..0,~. 

•• Tana Olty 

Augu,n u, ltlOi (l) S Perell. l P1ka Paa, 4 tloraml 
Suoken, l OJIMk Chub, rs Oc:un,n Shimn, aa 
S,Ot,..h.11 s1u.aera1 l J'~ Daner, 1 IU.•• Soul.pin, 
a Los Pw&. 

A.\Jguai 18, 19301 ta) £ J}elh, l :P1ka .Pou, 106 take 
Sb.ilMU.•a, 11 3t.nw..._J.o'"4 S~e, t apo••u.:f.l Shl.ners, 3 
J' ohm17 :lMter. 2 toe .P•i-oh. 

Augi:Aat 19, ld<>s 3 Pilm P..a. ~ Lake &l:dn•n, OS 
stftw•tolored 3h111ertJ, 11 Spo,._tai l Ohi».aa, 1 
Tl"Out PROh. 



in '!able 1'7, alaow :that .as a whole than were more .Peroh f1n.6$rlinge along the 

shore ot Sqtnaw Ba, in the GWIMI" than 1n ~• ool"'t'ffponding .spring. It 

aboul.d 'be noted th.a, the Pvcb OGlleeted. ill ,no spring ft1"8 :,•rling and those 

too small to lM oaught 1'y ,11.e llln• ••• 

Among the ao.,.....z,oial fi11Ue1 the fftNlt Bllowa that 1:a the spriDg, 

ot thls epeoias in the lflWlld1l' I attribute to the taot that this apeoiea tre
: .3SI 

quanta the deeper water a.t thie pe1"1cd, •• A.4ama and knkiaaon (1988) 1n-
" 

tioate 1 t doea 1Ja Oneida La.ke. Beaides there appea:n ~ be a tendency tor 



oace, u ta ev14enoe4 by tho vu1ab1l1t7 in ihe nwibe:n 01aught a'i DM :ple.oe 

at dittoreat timee. '1'h111 diettN)ilQDO)" between the nud>eJ"a caught ill apl"ing 

popul'.J:tton in the dee per wa't•r ( 20 1:lllriera ott alt.ore to a depth ot 2 t.athoma) • 

tl:nforiuna:\elr, DO ••liung •• done at thi• Mgion <).urine the spring. ror this 

Tattle 'tl'I show• t>wi in two ,ears, &l•:>J18 tbe ah.ore• ot Sl.ginaw Bay, , hauls 

were pulllll at Pel••• Aa Barques. 4 A.t Port. Aut.111, 4 at Oak Beaeh, 6 a, 
OtuJeYille, 6 at Sand Poi11t, 7 at b7 Por,, 4 at Uoee lal.aa4, 8 e.t lel)ewain.g Bay', 

.l/ ~ P~ 1 
4 a'l l3a7 Oity. 4 at Limrood 'A 3 at .Au. ~:re•, 2 e:t Alal>ae"8r, a at :Point Doomv.11, 

3 at Tawas City• 6 at; 1,ast Tawae, 4 at Lone 'l'ree lsb.».d and 4 at Ms.isou Island 

that the area e:f one Hine haltl (115 aq:u,a,'N 11a1tna), a.11nmins ae done a'bOM ihs.-t 

only halt ot th9 tish 1n the e,1'9& ••re uei:nu, oonta1u4 on the aTenge the na.o•r 

ot t1ae1 et •e.eh slMtclies in41oatet in the tiret «,l.,_ o:r ,._ble 40. 

Toltle 40 

Est1nJete4 E!i?'Wltlen 21..11.eh .la §KilMlW Bal, ,!a !i!!!l"1 ,w1•2:~ 

!9. Mt'\•,!! .!l, ShoN 

Pe.roh•••••••••••••••••••••••••••••••• 
P1itP Pvoll •• • • 11 • ••• • ••• , • ••••• • • ••• · •• 

Mull.e-t •• •• • • "•• •• • • • •·• • • • • • • • • • • • • • •• 
aom..oa mu.our •••••••••••••••••••••••• 
Carp.••••• •• •·•• •••• •••• •• •••••••·•• •• ,.• 

111 area ot 
oae mual 
( 285 sq. m,) 

111.1 o., 
0,6 
a.s 
O.i 

4,500,000 
,,ooo 

15,000 
uo,ooo 
16,000 

~o,,a111";l' by Jlllll1ipl,-1n'g ,11.e·· t11UNB tor eaob bmil 'bJ' Z0,87? t••tillll'• 
nwllJer o't 'iimN 181 aq.. n1.tt"8H la eontainad 1:n. th• area al.ong the ahore 
ot Segimaw Bay to ao ••~a mm ehon}. 



Rook Bus •••• ••.••.••.•·•••• •• •••••• •• • 
Large-aouih la•••••••••••••••••••••••• 
SUn:r1••······ .. ························ &JSll-mo•ta Ba•••••••••••••••••••••••• 
Blu:n•-no•• llin:ao••••••••••••,.••••••••• 
Golden ShiM~••••••••••••••••••••••••• 
.ta.lite Sh1•:r••••••••••••••••••••••••••• 
Coaon s.bin~•••••••••••·••••••••••••• 
stnw-oolo:1'94 Shin.•· ••••••••••••••••• 
llladlc-D.OI& Slti:ner. • • • • • •• • • • • • • • • •., • • • 
Spot-tail Shi.nor •• •• ... ••••• •••• •• •••• 
M.lmlo Shiner •••• •••• ... •• ••••••• ••.•·•.• 
St.N1-eoloJ"e4 Sh1tler.••••••••••••••••• 
11llltle ••• ••••. •• •. • ••• ••••• •••••• •• 
low,- hrter. • .• •• ••. •• • • • •• ••. •.,.. •• 
i.os e.~ •• • • .t .• • •. • • • •. • " • " •• • .... • " • " • 
Ot!Jer 1Uhe•'¢" ........................... i••••• 

In am ot 
one haul 
(288 ,aq. •·> 

0.1 
1.2 

1.1 o., 
1.1 
o.s 

1,, .. 0 
1, ... 
a.o.e 
.a.a 

39.~ 
9,l 
1 .. s 

46,t 

"·' e.a 
a.t 

3,000 
3f,OOO 
M,000 
28,000 

190,000 
9,000 

5,000,000 
uoo,ooo 
eao,ooo 
'8,000 

1,210.000 
281,000 
u,ooo 

1,460,000 
150,000 
200,000 
90,000 

aTeJ"&P or the condititJu 00 •ten to 100 met.n off'•ahON ot 88.giuaw Ba,1. 

Thea wu nere a 'thill glNNUl ot bull"'laJfbee, eoiiai4eablf algae u,.,2 tew 

'b<»llde:ra thinl.T •oat'lend, leso oo"97 than along ,ne •nb.1 shore, but l'l'IOJ'8 

tor eaeapenan~• u 1nd1oakd l!libOTe, ibe maJJer ot tin per a:na tn one aeiue 

..t:the 1 ta ~0'1111°r n•• .. tsud.v,t~"; B.roa and Blaok B\111-ada, :Red. Hone, Wh.i •• 
carp• hdpole oat, tong-aGI.Jt Qa.r, atone Roll.er, troay•ftloe Shin.er, Oopelu4'• 
Daner mid lowa Ua:rtu. 

-i.1-



aa eh.own below: 

~l.• 41 

!••tmattc1 .Pgela.t1.o .. 1t st !:\♦ Jl! ,rpa.u• Ba,1 !!. swa.r 1!. J!l.! 

. a.•-.,!!. 5_ lQO ll;e"Mn 

0,,~1!!2a 
P'iah 

PeNll .. , .. • ••. , ••• ., .. ., • ~ • , , , • • ., , • • .. • •• • • ••••• ,. 
~ Suell91' •-. • • • • • .. • .. • • • • .. , • • .. ~ .. • • • • •·• • • 
noett Bu ................................. ~ ................ . 

·No. in one 
ha1ll (1000 
aq_. m.) 

841.5 

Large-mu.th Dao~ ..... .,~••~•••••••.~.~••••"' 
lro1in lullliaa4•~~ ............. ~ ................... . 

10.& 
s..o 
4.1 
a .. n 

t.o»g-noa• <Wr .. ~ ~ • .; ~ • .;. ......... ~ ~ ..... ~ • .. • • · 
Bluat-uose Mtuo,t ~ ...... ,. • , .... ~ ~ •• • .......... . 
Gol49:D. Sl:l.1Jlejt ................... " .............. . 
J..,ake 81:l1-...:r .••••• ,. .............................. . 
M.lJll·e ru11:ar ••• • ......... ,. ••••••• _,. •••••••••• 
Ulliti llb.,. •• •• •. ••. • ... • ... • ....... • • • • •• • • .. • 
8\N►telorn Shiae.r, ......................... . 
1 o~ t,all1ler ........ • ......... ,. ......... ,. •••• 
Log Pera ..... , ............................................. .. 
Other ti shtu1 ~ ••• ••• ........... • •. • ••• •• • ••• 

10.s 
1'1.28 ,.,. 
11.,a 

s,,.at\ 
11.aa 
I.It) 

s,.,s 
, .. o 
1.1 

Toal ao. 
in ltelt, 

e,aoo,ooo 
·1,0,000 
10,,000 
111,000 
79,000 

·490.000 
&10,000 
141,000 
"9,000 

12,a21.ooo 
400,000 
1,0,000 
SI0,000 
200,000 
50,000 

The abore fishes JlO 4oulrl waad•r 1a 'the dMper water a.leo and 'IJhB birds 

feed. '\he:Nt to a;,1u.e degree. ,~ t1\en rea80Jla, 1eine haul• were p11lle4 as tar 

u \he n.et wao able io ••tch ttah. In. o.ll Ceepe opaia.Uona, the largfll' seine 

waa ued.. Mos-\ ot the haul• with 'the laJgttJ' minnow eeS:aa (a Ui 18Qt »&1r4 

Mine Id.ta ;·" wuh in lNlg) • m&dM 'lo 4eter.at.M ,he f11Jb popla'C1Qn ot 'th.ta area• 

were made tu mm Bhar• • so \.lu,, iu ae\ ha4 •1 •• lo be pulled into u 

anehoret l)oat, or to be pv-4 d1renly in1o \he ••r when the opeJlflt.ora 

-t:otlle.r t1aea 
1

11\tlwl• Bllver X..prey amt Ion narter. 
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could nde.. one oan. ir.u::igin• tna crudanetiui ot •1a prQO•••, whioh l esUma'te 

led '° ibe oatoh1n.g ot xwi :moN th!tn ooa tifth of tlle tiah preseD.'t in t~rn 

••1ne4. Another 1wii:11aap was thet most ot 'in" seiJu.llg operation• w1 th ti. 

luaer sei.ue 111u11 401.e •~ Lone fr,:,• lelad n.e.,._ the t1.a i.,opul.ation per 

giTea area mi(lht lie lea 'iMl!l 1a other pla._a n acoou:t of the pneenn of 

the large oolon, ot C01mm\ T•l'U when tkc:. ••taiaa ••• done. To lllllc:e rM,aonable 
., 

allowmui• tor 'tihoae faeton, the l'Nl\ib.g,r ot .fia;h caught 1.n tile larp seine was 

aultii>li•A by 5 to 1ndioate. tha ~t1oa pa giT• awa aa1na4 OTer. The 

et'!ctapeMlll c.t the ver1 f!lfld.l, •lenilff am nitt P•N:11 ttDgerliDB.• pretAme\111,7 was 

fl1m greater. Tho reaul t• ot &Uti~ag W1 tl\ ta• largel"' Hin. are g1 na 1~ '!able 

a. :,,... tlata in thllit h.tile, making dl.owanff to"I! •••,..•• 1ruU.oate,O a'bs)n, 

the numnr of ti Elb. '91" iu-oa iu the 1;Mt1ne b.aul qt\ 1:n 1,htt urtin area an 

oalou.la,ed (Table 42). 

EJtN1!l ~- ~J!t.;f.\!ti! ,'E!,. 1ll.,\ !A.~! !ti: 1! ~ .!!. 

~~,. ~~!•.!: ~ ••~ Ott•Ghore 

J!. .! 1HJI$ !.£. ,!. !•1fh~ 

11ab. 

Peron•••••••••••••••••••••••••••••••••• 
P1k• hroh • •••• • • • • • • •• • • • •• •. • • • • • • • • * • 
~- S•tor ••• •••·••• .. •• •••••••••. ••• 
Blua,._a.o•• .MilUt.OW • • • • • • • • • • • • • ; • • • • • • • • 
J.ak• run.el' •••••• •·• ••••••••••••••••••• 
00111111,'>Jt W•zt·• • • • • • • • ••• • • • • • • • • • • • • • • • 
spe ... tail Shin.or ....................... . 
Sta...,18:1'04 Sld.8-l'a • •• • •• •. • •• • •,. • • •. 
lllmlo Sla111e7.,. ••••• •• •••••••• • ••.•••••• 
Trout P•.Nh •.• • •• • • • • .l • •• • • •• ,. • • • •. •• 
-. ... J:lllift sh,, ..... ,, •• "' •• • •••••••••• 
1oluul1 ~•r•••••••••••·••••••••••••• 
Copelaa4'• Daltter ..................... . 
tog Pweh••••••••••••••••••••••••••••• 

'"'Ma-

liO, 1n OM 
haul (Y.O 
•q• m,) 

100.a 
3.11 
1,aa 

ao.,a 
lM..00 

1.11 
71.ffl 

168,:00 
aa.n 
1.00 ,.oo 

a1.,1 
1.50 

2'1.'15 

'foM.1 no. 
1n belt 

1.z.000.000 
2 1 ae1,ooo 

a,o.ooo 
tl,400,000 
ta,.211,000 

8'0,000 
.,,,20,000 

1oa1.aoo,ooo 
40,•u,ooo 
1,000,000 
,,mo,ooo 

,a,t50,000 
5,900,000 

11,100,000 



Othltr ti shea,.'f';; • • • • • • • • • • ••• • • • • • • • • • 

No. in one 
h.aul {'140 
•(h m.) 

'31ne bel·h vhicth 1 wt.a able to a-,le l7 11eitu.l'.l&,tlle wtal :f1ah popul.atio:n 

1n the 1:bal.lower fflite.t'a ot SMgiuw Dav wUbin 15ll• 2 t::!;eont.ou~ 1a :r~ly 

a.a :lnd1oa11e4 ln 'lal>le 43. 

Pnoh. ............ ,. •• ., ...... 156.,000,000 
P1k• Peoh ••••• , ........ 2,470,000 
Mallet. .. • • • .. • • • • • • .. • • .. • lJJ, 000 
~». SuokBl:'...... • • • • .. 1,5~'.lilOO 
o.:rp.................... 11.000 
Heek .ee.. •• • • • • • • • • • .. • • no.coo 
J.,u.rg~h Bu•·••••••• II0,000 
Sur:ttillh................ 34,•G()() 
Small-mouth Bau ..... •• •. 22,000 
.lJlllrciWn Bullhea.dlf. • .. • • .. • • 79,000 · 
Lc:$g-UOB8 Ciia:,•••••••••• 610,000 
Bl•t-aoae :w,mi:,,r .... ~,.. ma,aoo,GOO 
aoldu sh!lu:;r.. •• • • • •• • no.ooo 

take a:tuae~ .................... eo,1,0,000 
OOIIIIIOJl $h1:ae~ .......... 11$VO,OOG 
3'ft►•lon4. Shiner .. 104.000,000 
tlla,Gk-ud ahiael' • • • • 681 000 

· ap.t-W.1, SldJlau .. • 51,1101000 
~e ~l' ......... • ·•t ,ooo,GOO 
SMl◄olo"t &l.u.Dar. ff,000 
lUlliti'aht. •••• •...... e, '100,000 
'l'Jlrifut Reroh ....... ,... 1,000,000 ...r...,., Darte.:r:.-.. • • • •"' • • 44,000 .ooo 
OOpolu.d Vuter •• •... 5,900,000 

liOil feNh ........... ., •••• ll,f00 1 000 
OUher tit.hes.......... 6,000 ,ooo 

It Will be oooentact lb.at, -toJt De min area. Perch fi:ngerllaga ou1'1llUmeJ' 

any- ot.her epeCliaa eolleded. Along \he ahon llae th1e i ta at.•4 nen to Lake 

Shiner in al.nm4UDGe, 1n t.lW 20-1,00 metet' 'belt, it tollove4 Jl.ifflio Shiner, while 

in the d~p••t aNa. seine« i't ne prepomua.nt. la the •rl.7 pan ot th• 

eaug111. The ,-1011 f1!Y ••re not 1nolu4e4 1A early taul.1, 1roba.bl7 bcfoau1111 tne7 
; 4-;.<,. 

aU.ppll4 thro\11.Ch the ••tne. A4ama and Jia.ld.JUBOII ( l9ll8) bell•w that ·the laiger 
'\ 

\he ftJ7 -..11 <>nH 11:re ia the Ml"&iDAl sutlow•• fhle •ema ,o tlphold -.. 

;::,O~ialaecl. by !lNltiP1)1.ag tu f1gttN• tor eaeh haul by 6M,1,e (ea•imate 
llWlbe.r ot t!mM IIO •t'i.• •• 1• oon'tctne4 bl 'Wle UM beueen 100 mat.era ott
ooN to a depth or 2 hthom,,.. ) 

..§.,,The 1el'ffl. "other :tisheaff 1nol"4•• r~•k Base, 4'.'1af1all, tltou Rollers, Lake 
Chub, Golden Sbinf· 1", Rcq-taoed S.b.imu•pt, Steel-aolored Shinel"a, Trou.1 Peroh 
Bi nr Da.r-11u• • and Rio• Seulpili. ' 

•l.W.-



Nault obtQined in this study. In the 8W!1ltmr, 'the bnsrl1ags lh,1·e then large 

enough, to that they ••re oaught., Thia un4oultted.ll" reprennted. the larger per 

oent or thoeo thttt lll"8 11.bown in the tiguna abow. If \he ••l!'Y young tillh ot 

the earl,r su'lm'!1er had been eaught 1n a.ny numbon, the ttTe:nge number per haul 

am t•1e eat1r.:ate4 aftnge rerah popuh:Uoa ot th• er woul,t be ineree.aed.. 

Obnoui,-, the take ShiMl'Ns thai wen along the shoN 'When aeining waa 4one " 

••J."1t t17 an,:1 yearling•• Th• ala ot theH 1earli:ne;a ooue;h't wa• the HlllB u those 

recoyand. fl"Om 'the OGll!\Oll "l'~n and Blaek Ten. Apparently, thla •i,ee1ea spend. 

only n ahon time 1n \he ahon ~unng: earlJ' ffllll':lner, •• later oolle9'1ng d.14 not 

Ofiugb't in clear waters ot sandy o:r aMd and gra'Yel bot.tome, and m()ff trequen:lily 
:.:35 I 

wi\h ape.ti.a• growth ot ~• (S01Dll!) • Af\ama ad HakinBOD (19~) a\t:rt'buted 

their c-ollecUo'll o't onl.7 a rn Lak• Shinera to tbe tan that 1.11e111 oelleoUon •u 



lead to the lloliet tha~ ,he e■t1mate ot about 100.000,000 take Shimu•• tor 

sagtun 88.J 1a tu too low. 

Bo'Ul mature yearlingSpot-"811 Shi:mtN "re Oflll6ht while by generallf 

eeeapl!'d away trom the •1.Jt.•• only thoae oetl'l.l dn~giHl along "7 'the bottom UM 

an4 b7 t.be Night of the aeia 'beiq caqht. J'or th1.a l'M.aon I 'taU..-nt the 

St:n..,.ooloNd a.ad Mim.lo :Jllinere u-e tairl.7 abudant i>Along the shares. Botb 

apaeies BP&R 1n 8\mlDler, aa 'those oeUe-ote<l: war. Ml.lit]¥ ripe.~ Tb$ t"ira, yeu~ . 

obae:ned the birds oa1'171J:lg Trout Pea 1a \htir b1lle, coming trom tu oft 

s.bore, I •• puz.lecl abou, \h.e M'lllo4 •plo,-4 _, the bil'da in oa;;>tuiq 'thia 

lnTtu,·U.gatioa ia eonaeJ"N4, tor moai ot \lloe 1b&t w,,re d.J!'Offed. by the birda ill 
:41i' 

Seg1naw Ba1 wen nady ,o •••• A._. ud Bn.Jd.neon (lU8) aay that 1a <>uid.a ,, 

~Jh&ltl:la (1924; 2.14) noted that 1n 1.lo\181•• Lake., Btraw-eoloNd Sbinva, Moi:roz1• 
'1•Mo1oae, (tha called!,:. ~M!!A1:u.,) apaa hom My to Auguat. 
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Lab '!'rout PeNth were abundantly repnaent'ted in a 1\.llt~'ber ot shallow plaoes 

dVi~ euly aU'l'llmer. Benal91 ( ltlth M) 'be lieTea thai 'Chia spee1•• 1n.ba'b1 ta 

tll& d.e--ep, cold n.t•r ot O-eiorg!aa Ba7. Oollilen (11111 30) --.tab• that Tl.'9Ut 

Pvob an Tel7 abu.nclaut in lXrugl.aa take in -.ta a~ 10 ,o RO feet deep. 
~-C:,_,.__,Q f.1~-w.J---.... 

In tut leke aDi:1 also in. the Onat L an•, the 'h0u, .Paeh eome into ab.allow 
I\ 

ltlezl.ona l1111t11h •re Terf aba.4ant along the s.bofta ot Sqf.naw - • 

They --. oomoaly ... in 'big 1euol11 in -.:rly 8'1:1.meF• Harner, they trequent 

wa'te:re of ol.a7 and PJ.Ud lib.ea tli.e?e ta &. -th.ta o.r ild.Ok growth ot ••gent wce

'lia Uon, tllu1 t18Jllp1in& them tteeame ftlf7 dittiault. 'fhi■ 1• the reasoa why the 

.ComJm-18• 9!. J'ieh F.aten lz: - _Te£!! 'fit 'th . ,I:! Total ~t• .. 1! 

};.O,J!!B'&•• 
uwming that the esUmat-es of tililh po1n.11Bt1on obta1:na4 through seining 

applied io all th.Ne :,eai-a ot e'iudJ, the ettee,s ot t.ba Collnrin Terns on tbe 

tiah population ot th• aballow nten of &ad,u.w -say ay be 'labulatd-1 

Tabla 45 ~-F\e.lati\~, .2.t l!!, JJm\t4 J'i•h 'Foo4 ~ :9,! 

C!!!f!! t•J'lll! ls .!!!. ~•t1mattl4 11& Populat1oJ\• 

Jetlllat• deebuoUou 'b7 OODlaOn Ten.a 
Fishes ,tet1ma11e of Number - Numl>H' " ltmll'bez- " 

population 1929 lUO 1131 

J>eell •••••• ,, •,. 116,000,000 111,000 o.o, 1,186 1000 1.a '192,000 0.5 

Pike Pweb. ••••• a,a,o,ooo • ... 1",000 ,.1 - -
LaJQI ShJ.ulf • • • • n,1,0,000 100,000 0.1 1 1'°'1 1000 3.7 3,829,000 a.a 

Spot-tail 
ShiMI" •• • • • t>l,1301000 u,ooo o.oa 104,ooo o.a 19"7,000 o •• 

Tl'Out Pe.roll.•.• 1.000,000 1?4,000 1., 149,000 1.0 201,000 .2.0 
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:Enb·iate of 
popula·Uon 

Other ttsua •• 214,849,000 

C-roial 
f'1eh•••••••••159,72t,OOO 

Yonge t1 sboa .413 ,CS34-, 000 

Table 41. ( Oont: •) 

J;atimate deetnet1on b;• Ooaon""fems--
»umbe:J' , )11111ber. % Naber ~ 

l9i9 1950 1031. 

ae,ooo 0.02 Blt,000 o.oa 51,000 o.oa 

Ul,000 o.ov 2,ao,000 1.1 792,000 0.1 

351,000 o.oe ,.1,,.000 0.1 4,286,000 0.1 

'nl• ![teo'i_f!, !£ the GOIJIMll ~.tl! .!!. J!!. Dea\:ructiOIL . .!! 

f3:!pr~2 !!!. lh.!. tloffllla.rci.al lf'1ab.u 

'?be a,,nimat&a preaenled 1a Table .fZ ind1oate tha, o.o, ~1" oent ot the Pe.rch 

f"1:ngerUng population 1n Saginaw Bay "• ea,a b7 the ~ tteme 1n 191~9., 

1.5 per cent in lt30 and onl.T o.5 per out in 1911, 1n. ar;ii te o~ the tact tb.at more 

1~ ferns Br& Pett.N,d in that ,-r than in 1930. 
Gl\,a.1:i, 

It the figures l)NHDied. 1n !'&'bl• 45 .s:¼i •b• e.o•J'Hd. at tlltlr tc.oe Tuue. 

it l!l1)\illd 6'PJe&:r that tlle m.uala.i- ot .Pvoh ed. .Pike Peah :tiqallngs eat1maied to 

betm \alra11 by the 'bll'ds 1a 1930, ho'lfln'ff, •• prol>altlJ' too hip. due 'to ihe tact 

that the aatua\e ot .Perch fingerling population.••• too low. ti. aftre&• 

JtwDber ot tiapr11n.&a per haul would orta1».lJ be ei;pec1ed w be too low• When. 

1 t i II eondde-"4 thi:1, seine haw.a t'(Ul{ie ea.rly la the s\lm!!'ar 414 aot y1el4 ibe 

on »• 1'-'I ti.re ie another naeon w b&l1•Te that tb.e ••tlm 119 ot 100,000,000 

Perch fiDgerlins• inhabiting the ahallow ••••:r of S8.ginaw Bay is rat.her • '10w 



lmt'. Thi• h the reo_90n wh7 the f&1' .Pike Paeh tiqerllngs 1:ndiea.'94 to aa-n 

been eaten or the bnon Terna in 1930 aomprieed tS.3 pe!' oent ot the ea\iat-4 

'I'h• 4ea'iru.oi1on by the 00Ul011 Tena of' t.tie two apeotes at oommarcial 

:riahea as eat1uted, is o.ov per eat in lt2t, 1.a p,,r ient in 1950 and o.e 

ro:r.ma 1 part1eu.la:rl1 to the 001111mn1al fish.ea, it ta the aim Qf this paper to 

1n41eate.. In addition w 'being predllton o:n the tlngerlinga of .Perch and Pike 

Peroh • ae noted. in the pNv1oW3 seetJ.on1 iheM b11'do are oonrpeti tora of aome 

comr.:ierotal. 1'iohee are the forage fish• uuti comaeN1t:,.l ti• fi:agerUnga Md 

o.lao Jiaytly np:pha, O..rpffll:\er ~ta and drej• 1"11' n71Whe. Tho etreot• of tba 

Oonuon Te:ra Ol'l the oommeratal t11lhe• as a teed.er Oll torag• fishes and 1u.-,a ..._, 

U.S-118) 4ete:r.mined 20jl., •• aad. 11,£ ot the food ot 5, l an.4 12 in41Tidual• 

roe,eoti ftl.J ot Ifhitet"iab 1.o be fiah remntna. The Wh1lot1sh aw41ed from 
,6::l-8' - 5 .:t'f 

Seginaw Ba7, hO"i¥8'ffr, had ted. al1noat en.tlrely on Me.7fiiea (loela, 1900). , 
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A.a indicawd 1.n Table 4.31 Ule CJODllilii.)n. Tem in t;a;,;inaw :aay alao f'e~d• heartily 

on ft>:rap fishes. Wbfdher this biri r"~de on u hip a peroeni;•iW• of 'tho .tor8,f,;e ::. , 

tiehe pol,'Juln\ioa aa lndieaW in that ,1t'ble ie o·pa to doub'\, 

Acco.r41ag to the 1».dieate4 ••Umate, 0.1 :per ce\ ot Lake Shinen ill 

Sagine.w :S,q waa ea.ta. by the Comnoa Ten.e in ltat, 3.7 per oent in lir.&O u4 5.8 

per oen.t la 1931. i'M"•cn1al obserTvUon llA• ~ i • appear that the er.rtlma:te 

o'f to'8.l populat10.11 ot La• Sht•r• 111 Yi1r, low. lt a:pparm:1\ly m1llione or 

'llbia ti ah eou14 be l&a ut; ou 14.me 1n th• -tall in. oae plao• alone, a a U!e\1one4 

on P• 'f5 , one mat tbiak it proltable that MN tmm 500,000,oOO Laa Sbinera 

muat- eXS.at in the a·Un Bag1u• Bay ia t.lle ---~. 

AB has b{,._ po1n.W out .1:a Tal>le 57 1 1.i-:mny elende:r 3pot-tul ShirMu• 

f1agel'11ngs sl1ppe4 tltMugh the n•shss of the neine. Tb.118 eauafitl the total 

&$i1mate to be very low. 

The .t.ulbita'i ot the T.rou't Peoh obTioUllJ' waa not •ample4, pMswnabi, 

because the placed of l!iumal l"llt,._'t waa too tSee,p tOl" ihe •ln.e • so the figures 

g1ffll in 'fable 43 l'l'iwat repreH11t oni,- a ver, 1ne1pif1t:m:i:t put of 1~• oo'i\la.l 

population. ~- the ••'1matecl · total popula"t ton ban4 o the tn 1n41v1duala 

o.o.ugh1 oui111ide ot 1ta habiut, s.b1n1\ 1.'1 per oa• •• oalan.lated to haw 'DNn 

Rte b7 the Com.on. Terna in 19,,$, l JU' cat 1n lt30 and. 2 per cent 1n l9Sl. 

Peroh, uaqueailona.b)J teed 011 tieh.ee other th11n its on kin.d. fhie •u• 
repcrte4 by Re1gluutd (19151 ~'1) t:roan 001.1gla11 Lek•, M1thiea., 'by .Pearse (1921: 

48) tram thne lake• 1n .uaoorud.n alld or DeRJk• (192131 II) h-om ~U.nona Lab, 

Indiana. The c..._ TeJ!'IIS &nlb•l••• al.ao teed ea some ¢f ~ne·• flahea. Other 

111'ffst1gstcra haft ~11• reported thH' fiahea caomprtae a eonaiden.'ble part "t 

'\he tooct at tl".e Porell., 'but w1-tb~r these apeelea are "8 ume aa those whioh 

"- Ceanon Tu•n• ,n.1u, oennot be 1u1o•nn.1:nea. ilowever, in Y.lew ot the Yttie4 
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tood ot tbe Pere, it 1• auuaod thnt at. least a oertatn parcen'\ap at its 

too4 oonad.ate ot 1'1tlhe• Whioh an al.110 take by tho Terna. tJ:nto:rtmt.a'tel)-, no 

d•finJ:te •th..,t1oal e-,arilkfll eoul.d 'b• made due to 111.cdt ·:,f tiguu. In all 

:pl!'ohabil1'7, ho•.,..,, the num.bei- to.k& 'by 'lhe ltl:rd.11 .1a no, autf'1e1Gt \o oau• 

alarm. aa \he P•fth ••ea io take CJ a1901•• of toi'age t1sh wbiOh ,an pl.aU1'al 

1n the NY and aleo tee4 largtly o.a inaeow. 

Th• a.mo. TU'U and the Pike Poroh an lllao eomp•t1ton as th81' u.ve 

t111h tomt. ia eoano11. Y9'Mlau (ll s) n,oned tit.at -. Pike h:roh in S&glaaw 

ifq teed on. TMut Penh ad enoluted that the Pike ,_. ad tha L ue Trout 

are aoupet.iwn. .u Troui Peoh 1111 u tm,portq'tl tooct et the ~ 'fem, the 
~ 

the 'bil."ll111 eom,e-. 1o sUll8 4qree trllh J,oth the .take Trout eeft.4•• .Pike .Peroh. 

P.-r• (1921: 48) touucl 'that.,_ ot the :toad •t a J>ike Pwah h• examlne4 tl'Clll 

Laa Gettaft waa f1ah. J1•l1 r~S.u we.re alao tOUIIA by him. tran othe~ hlkea in 

'\1le a.-date. GrNleJ' (l12'h M) noovered m1Jmo•• :trom the swuaoha of '1 

Pike Perob rrom a.a .... BP'• la lfn Yea. clema• aaa 0th.as t ltMs 121-~o) 

~polte4 ?Ua►apiatlld n1•1ebaeu Uli1 olber t1al1 l'981lls tam Pib .Pare 

•ll.ened at take lf1p1goa. S.risley (191th 41) Nporled tiah•• •• toed of 

PiD Peoh at O.orlian aq. In -141 Hon 11o the timUaga of t:tMt :w♦rars D8!llllll4 

abow, llUll1l7 o-•• haft truUoa:ie4 \bf!lt Pike Perch are oaai.orou, t"4Ul8 

like the Ooaaon. Teme on tiahea od 1u•ota. Tm oompett Uon cannot be •-

Mrioua ethct QA the Pike Peroh. 

Th.a Chaael Cat tMd• on miuow•, 111.oeonltag to .Henshall (ltltt2"8) • Tbe1-e 

i• a 40od neaoa to 'beliew \heftton. bi OClalno:a Tena ecapete to some 

extea'I 1ti th the Obeuel la'tl tor tie ae too4. Blau Bulllan1•b; ~1!£M •l!•• 
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ot fiab.. 
~ 

Th• Llk• Tll'Ou, teedw matl.y ()la Lab &nlugt k"t el••• 1.:IeulpJ;nl.l'f, (Oo\t:S.dae) 

Tl"GU11 Perch and ot»'Z' tiahes. Sin.ea the Tenut ••n fol.UM! not to :r ee4 oa .._...., 

Lake Hem..ug or tioulpiu, ud ~ a rela tt v8l;r 611Mll de~ on 'fll'Ollt 

.Penh. the oo.,.,u lJon the \d..rda o~t•r the Luu Tl"IINI oe.nnoi be .,_rtoue. 

All neulw hwm eneftl pla•• ten.4 to allow 'tlb&1 tll® 0-a lf•m __,.t•• 
to eome degree wit.b B,'Hrt it mt- eU Of the eo&enta.l ti••• lt ia, hoWTel', 

Tery untortune:te that ta d•grff ot eoap $'H, tton NADO" be eat ta t-4 a• otto.ti.mee 

•thGm1.1tioal kta are l'-"*'--• Ill '11• ot •ll oone14..,t1ona, it appear.a, 

lMrtftftr, "''.hat tu ~a '!ltme oa.tto.ot be a very seriowa -.1:1to.1" to the 

GOareNilll tilllh.98 11). S.Sina• n~, as tbey P1U'\JJ) only sptolea that fN4 Olod 

be i:ieoep\ebl• to t'ba f1alil-eat1ng rtal\ea, yet ue almost ntrrel' n.ten by in 

lJiJ'ds, p1'Qbc.1Jl;J be•uee th•M apeot.e• ot fish 4o swt n1in al._. to -tlle •d'ta•• 
. 'l'hi• eirewu\aaN g1"08.1.)¥ Id ,1pt•• the eompeti t.iea betwaea '111"4• and flab.. 

out,"8ndltt& ._,1.e• at torap ti.sh nag1.c,a1 br 'lib.fl bifte lll"9 th• suaw- . 

oolol'e4 r:.nd IU.11.i.o ahiaeJ!a, whiell aboud. no., uolUld the big aloQ ot OOrmlon 

T•m• 1zl Lone Tree 1,1a14 (ae• Table 38t, ,-., a.re,. • .,. ••14om reooTeft4 tl'fla 

the etomaoha ot the 'bil'ia. 

oai, a eel l per oent ot in popula:\iou ot the S}>o""'u.11 Shiner 1• •t• 
'97 the Ool:lson ad. Blaek fen.a, all4 1, •4MIIM4 to ••••• aU1"4t1¥ "- Boapa;rle's 

Otall• u ahna elenbere ia this J•JN'• 'rhererore the &ft& t balk ot 1.lle 

popula it.on ot this lln&ll tie .-, ••l"f'8 u too4 ot n•• 4U2'1.r,g tul:r 

atnggl.e for eVViTal into a,v1'1', Ia Ouida Lake,~ an.4 UankiDND 
:, 4<, . 

(1921) belie'ft tbe.t th1s tilb lllipatee 1nto d.Ntper water oar-ly' in the tall ,,.., 



In epJ. te or tne1r altumanoe, i, 1• !flll"p:Piai?lg that oul7 a very ineip.1-

tieo.nt nWlber of ~ lUlU"tah wu foun4 to be ttikeJl by tbo b.:trds. 

J'Na 11be fa.it th&.t ttu a...on Terna wee eeUatK io 'take only 0.1 per oent 

or the to-1 :awaber $f fONI&• ttebe• 11Il'l4 tnm tu raet that mst ot the tonge 

speoht an doubtleu .?1"81•4 tlp()Jl D)" the tuod tilllhea, 1 t 1197 be Htely aa.--.l 

tha'i tho 1>1.Nl• are not 4o1Jl£ aJlT serious ha.a to the QOB!lfJNi& l t'1ehee by' 

oompt'1.q with them tor teo4. 

9!N?!'4 ,18 ,.o.r.. l!!"•~· 
The Oarpentur Ant ••• the •M.•t bu,eot to ;id of the Colml.oa Ten• aample4 

in 19£9 wha ~bout a,too,000 ••n eai:1m~ io ha'ft b{;• ••• rua ••·Uc.mat•• 
b.o•ffr, 1a apJMU"81l'1J tar too h.S.g)l, tor tlae NNlacn Vat ,ne b11'4a were 

. ~ . . . ~ 
oolleoit:ea in -l9a9 0-lUJ' Within. a 11:mi.Md J)e1"io4, •h• the 1f1q ante ••r• f)tiag 

ta SW&l"m8. there ie thu :t.n0ioate4 •• oompet:f.1.ion be-..- the 0-n Tern 

a114 tn• Lue lienin11h wllioh teed.a nlao oa this 1naeot wha a.lnm41tmt (Xoala, 

1920: 418). fhei:r eoape•t1o11 ottered by the bi:rd•• b.owenr, oaa not be ae1ou.a 

as tb.e uta wew toUd to 'ee eaten by the b1:r4a o.Dlr 111 ona brief -period, •h• they 

~• JllUMroue toi- ii. -tia • oleu u.,. 

Dl"af!O». tly -qapha e.n:t•"4 1n•o the o.-poa1 t1oa ot the OG.III01l Tern& aal 

t-:, tne ,unowit ot es.ooo la ltat and ,.a.ooo 111. 1n1. TM t>1Dliag .ot .... 

or the workva on the food be.bits ,t t1ah allow tha• Uda it• ia al..• • toed 

ot eome or iJhe 0CU1aro1al 1'1.ehea. iUloJ!I th••• Wl.f»Jts are Bake (ltlli ltl) 

who toua4 .. ,. 1unt fl'(!llt the awmaoh of .Pvoh ai Oulu lAlm .- • •• ton. 

~ (llOSt 208) fNlld tail l '8 81181\g tlle toc,0, ot iu O..OU hllhea4, 

af!HW- Mnl!N in. lftalaut LAD, 111.tld.glill• Wllaoa (19201 226) 4•a4Jl1W 

Cllannel Cat, l!,'IWN• 1!!•iatu 9 MtlD.g tllen a,pi,ha llelll" fair.port t l-OWfh 

'l'h•a• obs.,...ts.ou "Mk• t.t •v1d•a1 '11.at 'lbe Coaloa fen. and theae tiahea are 



•~ti'loi-a 'for 4'~ ,hy a,mpha. The .relJa U Tel1' t•w nymphs tum 'by the 

lltrds, howffer • will not ln 7AT opinion, proctuoe a aerioua 001141 tioa ot oompe .... 

littoa to:J> th1a food U.•• 

'the Jl7JlPU of the 1'a.1tl.7 tom the oh1at 1••••• 1 tan 1n the toed. of the 

Oomo11 'fem•• tabQut uo.ooo -ne1n1 eattatN a11 eatlla. in ltst; 2,aoo,000 1n 

1980 • lUl4 1081000 1n 1ffl • Due to t,_ aUllller ot ibJ.• in•o:t eatim te4 anawlll.J' # 

'lo haw bee eaten hy the o,..... Ten.a, and 'lo the taet tba t al.moe, e.1.1 ti a.bes 

(OOIIMreial, ,-.., to.._) tee4 on the 1H1• iueot, the omnpetitt.oai HWMll 

ihe bird• an4 the f'iah••• tar 1nl11 1'004 1• c,~.. scme ot the i11Teat1gs:10:re 

who found end 1"8pOl'"84 ,_, fialMua to t..O. oa Na,tly apphs &l"e: Hubba ci 1e4 

by loela (1920:4t•a} f'oun4 thai ti. to.4 ot Lake J!eniugs he eal!d.Jled from 

Saciow Bay t30n.aiaud chietly ot UqfUe• {lt!!el!a} • In th• •- pap•:r• 

H\tlit>a was r~ed to have e.xmnned ~hi -ta fiah, 9f1'81:1!!!! •l.Wltom&•• from 

Bar 01t7 (k~llfl• Ba.7) • and. to m.ive toun• '111• f'1e,h to ~belat alaoat aoluaivel1 

on the l.arfte ot the M&Jtl.1 l~l J.daatQu (19241 fl) re,onect ths:t 

am,n, a,m:phe wen al•r• 1:a.,111484 1:a the ••••u1th• ooaten'\a e'f Wldtetiala h• . 

•DJ1111e4 mm Lalle l'i.plgoa. Jluld.uoa (l9a81•20J :ro,ortod that the P•9h he 

e...un«l tl'Rl OM14a l,.ah 1n 1921 bat •••• only llqtll (IB! .. 11) n:,mphe. 

:MotHlWQ' in a r..,on to the Miohtsa ~•' ot Ooaaern.tioa believed \hat 

th• Pike P~oh 1» Squaw Bay •u Nt&,fly.,.... 1n ddltloa w other type• 

ot too4. Ol ... ft.1111 a••• (llRs 109-lOtH to'ml4 epa..,14 lanae &e too4 

ot tlut Oomm.oa 8'lelre1'11 ia LaJat IU.p160Jl• nymonA (ltne1 30) o.oae work was done in 

tn.e ••• nc1oa, •rrobonte4 tho t11141a• of oi..u -4 others. Admnatone 

(lh.f.s ft) and Ola•• a.ntl 0'11.e!'B (l9Ma 110) ftlk>l°tei ,nat Mt.wf17 nymphs 

were ttnm.4 ln th• fliO.Oh• ot R-4 Sor••, :Mf!B•!!li •$31\!aa. hon take Ntpigoa. 

'?he •-- group !)"eponed these 1n•n• •• t..mpertun:t food ot Northan SU.eke, 

1:.. ••lt•kmWh MeA.~ee ,u,.4 nnd (ltllh t) to\md ttwt 90% of the 0011tonta of 

one 111tocn.aoh r,t 01:uumel Oat ••• MAJ'fl1•• (Bexagn.ia). Sanld:uon ( 19181 208) 



touncl MqfU.ea a.aoaa the toot ot Coaaoa o4 6illow B~lhu.4 t A:,. ••}Bloa u.d 

,!a. a&!!A!t• reapeetiwly la v7alnut Lake, Mield.gaa. Bena197 ( 19151 14) 

tHtUe111tl Uiat t~ou.t the autmH1!' 1 the tool of th• Oollma. Bal,lb$ad 121 

G&eraiu aa, oonaiat• el.moa1 wb.0U7 ot liflqtJ.t lal"l'u1 tor w:b1ch tae flu 

lnlrrowa 1a tbe mud bottoa. !'be wri 'IH' nowt -,.ny n,mphs fl"'B, ta s\ealb.• 

of OluUrael Oat aolleote4 boa sagla• Bar'• Ia a44U1on • the• obHnatS.ou., 

th1• 1•••t baa alao ltftll 1•,uM>rded tnm th& u-.eau of o1her t18hH trom. 0th.er 

n11oaa. !'Ya son.e of the tol"qe t1 ••• b.ave been nport9'l to talm MJflY' 

In spite ot t.aa 1ar'p •••• e-f ~1•• ealtma'le4 to b• iak• by tbe 

llins ia S&eiM• Ba.J, and of the J.-,or~ ot '\hie itu. 1Jl t;be d191aq ot the 

-rot al f1 ••• ti he Aepee et • .,~ ti. Uell Ca1'1D011 " ., all ffri.OtUh '?be 

1'!MGO& 1• ,he al.mu,, l.no1"84able ab~ or Meyt11e• :l.n $8.giaw Jll7• Aa 

•n·Uou4 on p. ,, , 1:t ia e1U.ma'Md tut as .l'IBQ' u a,000,000.000 et 'lib.en 

large 1aa .. ta m.a:, ~•t'S:::t ~, cme time f'.Nllll t». tta,. as.aoa l.e• \h• a.000,000 
t; 

~ 1u,.U.w1<ted to be eat••. la a 7u.r 1Qr the /•ma. plo,y 111Utt be Wt for •• 

tiahea. 

! 9s!le,je,& .U, 1fl.l! Dlt.atD91lT!!98■ .f! ,!!!! 

~• -• g111er .fl-¥ Pn«a,tg. 

bllm done l>7 t:be Cclltno• T•ra to t• --.ntal t1stl RPPl.71 1\ J"ui• •• tboqbt 

4e1u1tnol• to panat 111 ..,._,.1•• ... ta.ea ot \be nle111T• t.••uiun1Teaeaa of 

o,heJ." ti& pft4ata• in --. •• Xh6 fJlli•t IOIQ&d.aoa 91.ll • JMde wit.ll an 

2!1!er1•1 ,'£1,'1 'ilw i.amr 

from, an •.u:mination ot l,Hfl ato•oha ot JA.q.n (J4i!. •!!A,oaa) IJ" :or. 



eoloHA Sldn•r., s,ot•tul Bhilutr, Trout .Pereh, st1oi,:elb1tek, tog Pech, an4 MllJ'• 

tl.1 ll)'ml).U, 11.1. 'f'Q71na, aaou'$•• 'fl:le aign.1t1eeno• CJf' '••• claia NOOIJlea more 

ll8&llte11t wb.en tho tolal etten ot the Lawyers eattme.'ied '° oc CUI' 1n the bqr ne 

•loulatect. The nda for estima tiug •ho 'total nmnt>ezi of Le..,_re in &agiuw 

bad •4• a NC01'4 Utt ot 9 to:aa ot t,uyv 1n 1100. Th• 11o11,a. mna.er ot tawyera 

1a the bay, it" only 20 l1-• 'tbs num,e:r ln W• cme lift• wCRll.4 be about lt0,000 

(th11 e•U•~• was l'Ude on th• &1.Nn:'U!11ption th.at. th!J av•n~ La.,-.r oaugh\ in the 
s 

tteheJ11DM'a ne,a 1n S1161n&w BQ' weight l.9 pow1eb {162 grma) •• a i"igure obuimc\ 

:tra. r•coffl!a 1"U'11iaed lJf the u. s. ~ ot F18.b•r1ea).. Ga this baaia, l cfllou.

llltft t),ul., at one t'~1ng ttlno, tb.tt La~ in Saclna• Ba, W(),\llA oorunane roui@Jlly 

tu·rollo111Ji6; 

Lilt:• !len·illg. • • • • ,. •• •". • •. • •••·*',, 
fhitet'iall •••••••••••• .. ••••• ,,ooo 
Penh ............... ~ , ... 111 ••• 1,11, 000 
Piu Pveh ................................ n,ooo 
Sauger ....................... ,.ooo· 

.. her 

stn...,..ioaa. s1r1n.~ ....... a,ooo 
a,ot~a.11 sM.•,.•· •••••••• a,ooo 
TNV!li ~ ................... &08,IOO 
L06 .PeJtOh ........ .......... M,000 
N1u•opill8fl StJ.dl•baak,... I ,500 
Mayfq JQ'J'&pb.a ............ 190,000 

lt eaoh Lawyer teeds on•• ff•J'J' h.7, tu ... ui. lti.U of tare, cons14arug 

the tl•h io feed in ta&g1n.aw Bq tor oaly llu"ee 11110n~• in the aprlng and tbr641 

months in the tall •uld l>e roughlt 49 tollfflUU 

take Berrs. ........................ 000,000 
ff'ld:\etiall •• • • •". •. •,... •• •• •• 3tO.OOO 
Pel'oh •• • ........ • •• •.".• ••• lfl.,000 1 000 
Pike Peroh••••••••••••••• .. 1,8001000. 

stnw-•lol'94. Stliaer ............. 2,0,000 
Spe.._tq. l $1:tine r ••••••••••• .oo, 000 
Tl"OU'\ Perea ...... uu •• .N,000,000 
Log P•ra• • • .. • • •·• • • • • .. • ,. S 1 000 t 000 

lliap7........................ 8t0,COO B1u-ap1M4 StiokleMok.. uo,ooo 
Mia:,tly ..,... .... •. • .. ,.. •, 1, .000.000 

Thia le 'baNd oa ihe aanlij>tton. tha't lba ta11111r oompetea n1y W1 ~ the 

Gomuon !en .1n the ap:.riag and la ti» tau.. .Ju.ring the -....r $hey mar lHt 1n 

the 4NPer wa-.:r of ihe lue, Nl4 4v..ng '° wtaie~, the Ooasou Te.PU are not 

in. the 'bay. 



.Aeoordtng too \beM nn1te, ,u eompar1N:a ot deatruot!.,...•• betwMn the 

Ooaon Tera aJld the J..&qer 11•• in the tollow1ntu 

Tal,le -"• • ~1,•SB ,!! neat£!!,1 •!!!!! !t !ll• S!!!!!!!. 

:£!••. ud 1illa L!mJ! 

Fooclita 

LaD ilffnq 
VhS.tetiah 
Pel'Oll 
Pin .PeroJ1 
a..ucer 
lAJrre lh1ne:r 
,,n.,...,loJtd. Shi.au 
Spo►Wl. Sh1mt1' 
t.ut hnh 
LctghYOll 
lfiu•Qbet St1 ctl.e'back 
Otlle ti••• 
14qflie• 
Otal' inMote 

'l'oiall 
ao..rc1d. tt••• 
rora.ce t1ae• 
Usuta 

--
-
-
-4;000 

ll.01000 
•• coo 

1,aoa.000 

•1.aoo 
1,Ul,000 1.,.,,000 

&,000.000 
M0,000 

11,000.000 
•••• ooo 

II0,000 .. 
2'0,000 
410.000 

H,too;OOO 
a ,ooo, ooo 

880,000 -
• 

so,oao.ooo 
6113'70 1000 
1,,ooe,000 

,u A•-. olrn.oual:y sow tut th• J.allJW· ta more ua\l'\'letiT• then ta 

Coul.len Tam,. '?be fi.llU"08 oan lM ot ~•t'i-81" aian1t1~• when o\hff taotor• 

1nwlff4 ar• pre ... ,et. 

fttt kta ea Ta'\Jle 4:4i fJho• tha\t oa a.aaWQUou •at.oh 1 ~ yS.el.4 low 

eatimatn • ,., the i..,.._ d••'\:ro7 -•UF o.bout 5,.000,000 Lau ~ug, 

aat H0,000 ihi:,etl&, ••oh witll ttA a.,_zage at.uAal'4 l. .. th ot l!IO,_.. t·hml. 

200 •• while ,tie Ocnlmoa Tena 4o •• tu• a.y of thi.a epeeiea. 



At.olli ao,ooo Sa\1g8ra, ~~~12!'ttl9;.1o~ •·••••• are ea:'timate4 on the aam 

baaia i& b• •tea by ~ni• pred.a W>J" amma.Uy • bu:t not toud. to lN Mid '117 the 

a agunge.'16 ot 10,000,000 r.ro'b., Matl.t yearlinge ud. suba4ul •• • ii, the 

t1s;ure am vact at 'for \.tie Aestwetieta or \be l'.Aw,,eF • u aaou, 1? 11maa aa M'llJ 

aa W&re ••tt• te4 to be •••n b7 the CO.On. fe:nu,. ht 111 a&lou.14 be ao led tlaat 

the Pe.rib \alee by tu tawv•~ ._.. much luge'JI' tl'ul!n tboa• ,~,. ,u T•m•. 

The stn •• buU.•ated b7 th.e yoJ.._ ot Pe:rea reoel Ted a'ftni,\'.84 JCON tiW:11. 100 

'"' . DD.., pababl:, .•ret 1ih11~arge11t :Pel'Oh tftll.(\ la M l.ot.111 wen ll6 to 18V •• long, 

s.'"•·l'B&ins 148 'llm• It• tor the sake or •,.e.•1••• 1, is adBlitteli ,u, it uua 

al>en1t 11 Peroh tinge~l1np (ot lae a1H ~ by ~- ~em) to at;'te.tli 1 of 1ae 

111se taken l>y the ~r, ·:;th$ CMVl)arlea of desinia'tiio:n woul4., theNf"ore, be 
h .~~. 

215 6'1'Ule La•19r 1Q l by th$~~ 

An a:ver~ ot 48,000 Pia Penh tinf:(el':U.ags •at1.Iffl:;.'te4 to ••• be.-i ,n,tn. 

'b7 \b.e iJOIIWl.)n T1ill"U la l year l'e11Neen.1i oai, about l/180 ot, ~- M1- Peroh 

($,a00,000} •aloula,'W4 to be -.n by ,he Lawp••• 'tllo&e lanll WY' tu t.-_,.r 

ha4 an anrage. ataan l.agih ot ure· ihaa 1 V8 •• • ea4 a tn ~- ia• 

d1-r14uala no~T•:re4 1sw1u1.su:ret 118 to 830 mm.. (aur-1¥ one fooi loq ne all). 

11 •• i's ~ 1"oz- g:ranwd kt 15 .nire Pell'oll tt.aaarl.iqa ( at ts e.Te:rege 1tze 

taken by th• Goriaoa 'I'em. 40 ••) ue Mqllired w Pl"Ofhlo• l ot l '18 ni,m. lenst:h, then 

l ot tht eomoa tera to D of tb• ~. 

J'or the t:ueot the ratio ot dtetNOil..,..•• 1• ;:\tout l to 10, tho taw,v 

de1at the gNa"'tnr d1uiaw-♦ 



Oonaiuenng t.!le to"'a.l n\Ube~ ot ._.rott\l fishes eata, the cono-luion 

is n••be4 that. the taw.,e.r, tt 1 -t• aebttr• in the lH17 • only 20 tbea that 

enl.mated. to '-'" baen baa in Ii a1;ngle •11 urt, an4 it 11 t&eda on tlw 

avera.a. oal.:r OJlOe iu two 4tA:,1' tor atx raoatha, nu 30 t:laa as ~ .,__.eial 

thboa as the fel'M-. Sino• "'t• t.t sh •ten bf '\he La.,.N af"o m~•Ut hal.t

~ow:n aa.d mbeil:ult, it '1rflA7 b• a.s_.4 that "'" le••* 18 :tiJ.l«erl,iap '1' the tl,ze 

eaten by t-he Teraa a:re nqu11'ed _ _, pnduoe cme ~l tJ.ah 0it the aize 

u:tq. 'by tho Law7ez-. on tu ba•1• ot Qqe ,u1n1Qtioa1 the 4••·tru,oti'ffll•• 

lty the LaWJS!' la the•~ t.e abou.t..llO t1-. FiB gne.'I a• ttlfll\ 111 the COl:rlloa T•:m• 

991!!:JiB !!J:.!!. Q.••1 ma.awn 
'fhe Laqu • al thoUi#l ro•l.J' .-.111111:id. ae betn, at lea11t f8ffnl h'Wlf.tre4 

Umea aa d.eatRl'ttlff \a. the ~•oia). fi&h a\\JPl..7 ae the Conlloa 'tm, a by 

ri.o mana the cllly ~the.r fish p-JM4a:tor la t-he bay. Alloth&r z-.aop.iz.ed arch
.1,f')'V 

prehtor ~ 'the ttlilhe$• alao oo.ow•r!a«""he ba7 is ·t.be ~1µ;>sodcar. 

out ot no stomacma stv.die4, 14 were empty 81.si ell or the! ••N ol>-.S..4 

lll1 OM ti• when am,4ll'ftntlT tbe to0<l 1n tlltd.r nose.the .We'-'ft ft'J!'f tar 4.1geate4. 

A. total of l! Peoh, meet of tma ln f.np.entaey toms, Ni'& r••v•ncl fl'Olll 

'1 out ot 11 lltomaou •1th feel. 0thazt t'ootl .1••• reoo.....a. ••r, l s,.._..,_ 

OOloN1;1 E!hiur fl'Dm l 11tom.Clh, l s,o, ... ,, all Shin• i"J.!'Om l st--.ob. and 3t --

f:11' n,m-;,ha tmm e e'lbs.aohs,. Altho"f!b. n0 d.at14 regardiq ~ u-tet or 4eatno\1on 

to tlult tiahes noao ,,,,. tho 1.cm1-aosat.oar ._u14 M gtTea,. lt still shawm th.at this 

pn4-.'tor rnq oom,pare tll\'ll'oNbl,1' with the Ocmoll T•ra tor the reeult nows 'boih pre-

4ataa sud.at on the _.. k111.4 o't toa4. 

~• ha• a pNdn.toJ.7 llEI\Jit 1n beills eo.aaU,•1•• · This «md1 t 1on. na reported. 

b7 Retghad (191th U9) h9m .f>ou£laa Lala1 lr1tld.ga, laf tJe.Ptb (1t21U36) ha 

ftuna I.elm, Ind.1U&t 'b1 Pea:ne ( 19211 "8) tl"e amr.e W1aeonsi:n. Ltltea ed. lt)r some 



( 19--:1 f: '-f8) 

Pff'Oh t1ngerlings nn PNJlld upon b1 Pike Penh aa Pt,a,.... had toW'l.4 itl 
" 

'iblOllGin Lakee. Gl"fflq (llS'/1 M) :Np•l'hd. ~ P• reh UA Suokv• t•m 

Plx• Perola h8 ..-u41a4 .tnm t»» r.-...-. Bpt• 1n ••• Tork. Ql811l181la o.ad others 

(llKa 129) :np0ried l Pik• Pvoh la 4441•1Ga w .,\h8' tl•h lteu fro,i the 

.... ot Pike PeNll 1ihe7 ... 1aet f~ lAk.e 11pt,a. Ia GBQ:ql.G Bay, 

•••leF ( 1111, 40) NJU"'Md. Penh omona otilw tt•• to be the f."4 et the Pib 

Peroh. 

P10kerel (1',.o,s, lu.'l1J!l h r::lso a pndator, aooo:rcttng to p._.. tind Aob:tenberg 

(1910: 3\12) who believe 11 ttMHl9 on PeNl'l. Baald.nsoa {ltOl1 209) alao reported 

:ronea (1888.t .ff0-4,111) toad Perch to be lnctlude4 in Ma ea·Uau 1tha1i tiah 

GOmp1'i9ed abcn1.t on41t-f1:tth o~ \he :tcoct of tlHt ~• 8'illlheelt -bl¥ a"151alR 

f'Nm IlUnoie • 

ill these Nault a 'land to pJ'O'H '~ t Pooh fall• -,1nS.,:a to -..7 pJ.'titdato:re. 

The 4epee ot 4 •• -..u., latnre'Ter, Gan.not M det.rm1M4"-- --rl•• wUh 
' 

It !UlJ ot th•• pnd&~a • taalu41q ta• oo.oa 'i'ffll am the u.,-.r are 

ctotng ay ham to -. Nllllmi•l t1••• ,_. 4uwuotin et•• t.a-,.r uo-1.4 

aboTe all reoetw atantioa. 

711Jh 
II 

lMe Trout 
1'1h1tet11h 
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Taut. .u (Coai.) 

fl.ah 11M 1ea, 1928 ltat lta 
lb.th l'ba .. llta. lba. llta. 

. Penh &41,8" w.,u 19,a 088 . t . ....... oot,url 
1>11':e Pei-ah 5e8,8f5 820.8'5 889,114 191,41'1 911,SOl 
SU.Oka• and. 

Mu.11.t SU,,lk l,18£,208 ••aso 1,oa,,aa l., ?lG,4.00 
Bemag 3,IU,ON 4 100l,U8 719'·81$ 1,750,009 1,11,,111 •• 

. 'ta~le 41. - ,1U 9!11!! 'f•a PoQl!;lloa -4 

!I\!. £!"!! atl!alei!. ••• , !·U!ll !elf! 
1921 lt• 

TU'll 
JO~ Otl>!Ut'te.:a$. cm ~PJN)lti?latel7 amae 6.8 1n lteO Gd 
t1& l.llil...i 

.iemac 
aatob,4 
1eua 
later •• 3.l'Mj!~,,~~r~oo l,'180, a,58t,«l0-

000 . 000 000 -

~11" .... 
-- et 4V.l 

-
...-i,91 k;N I# F f' ..... ~ ....... ---------------,--

4-111·•-~ 
ot 11880 

-

Tu i\1¥t&.9 !!!I!!! A~!! .ft. - J!E!. .BIMi !M, O!!!!N~~~ 

. .?la U•H !JI.~ !!I 

or in "ttd.ft.li• SQ.11•" w tlut tf0et1utoial tiaheriea ot the ba7 1a 'to p.resent th• 

ewtie~io• ot •• lty ewrotal f1.11tum1•1 tor • ,erit.X! 1nolud1ng '\he time ot 

\he etDAJ• With this ,um. 1a Tln, ihtt -.toh of six l.lq'>Onant oo__..Glal fish•• 

It •111 be seen t.hat iluiu.-. la ta.'tl lrNplar tludu.ation ot eaoh i'tem 1:ba•ing 

tlle tin rears f'J!Oll 1986 to 1930. The ••t s1t,11fieant was the 4•orease ot the 



.ha4 bea. attribute4 to th• 4••tn\n1en DJ' :\he ttmmde pl.la", ant, a.• bad. 'been 

MJ:ttioned on .P• • •• tb.e Muae ot the ind.lgn.ailo:n among 001Dtrote.l t1ahU"ll.en 

1:n Saginaw ia.7. 'l'lda BllHMll&a, boW8'ftJ!', ·-- "° be um"°"'•· ........ Mr. 

W&l.k:r i. Bant.na• ot the Mtobj,gq Depanmnt ot Con~Uo:a, who ha4 ol»Mn'ed 

th• OOlifflJOn Tera• at I.one floe• 1alall4 lntol"lllt!t4 m• that the a.u.ber or 1)1.J!'de 4ur1ng 

hla 'thrN yee.n (ltU-112') ot obed'ft,1on h64 ·-..a eonataut. Mr. ff .• Slllle..-.1ee 

of S.beweJ:ag, Miabi«a, INPPl•l'l'lm'Ung U:r • . S..sUi,.gs into-..non aaid th&, the 

number or bi nl• in 1'30 u.4 1111 a,PNl'IMl to • the xaoftlll;I. .Jltmlbfll' 111 :the fol"JIIN' 

1'8'U• 1ael\l41ng thet t1M •hen luti!lil• Tit1-W the oolon1•• a tn yeaa befQ?>e, 

lfhl• reliable 1nforat1on GOl.tld a.eq,utt ta ,iena tnm tu .. _. ot the 4MHUe 

1a •ten since <JQffllll8Niall7 aaught Lake B.•ff1Jlls an on 'ihe awaee 8 1 4 or 

D 1••• 014 with a prepGa4•ranco ot the 4 ys,. olds (Tan O••t•n, 1926) It 

1.he llifta had 111J1Y effect at all, th(; fisb •~t uo\lld, be 41••'3¥ proportional 

~r ot OODl.1011. Ten in 1'24 •o 1926 oould acti b-e ib8 oe.u• ot the 4•o:naM ia 

'11• oatoll. 1:a 1928 (Ta'bl• 46) ••1thel' could it 'be the taw1• o-t uonaae the nezt 

two yNl"& tbmt tollo••• Dr. vu Ooatea told.f me that s.,..ll"U a10nu 4uriJl6 the 

tiah1ng auaons in 1121 pal"Uy oauae& the 41ainiaaed ••• ot tlt.a:t ,-:,r. Thia 

tluo'ha·Uon ln poutage of eo__.oial t'1sh oatlb au.8' be a uWl'll,ll tJ:W!we.Uc.Hl 

no1l oauaed 'bJ the 'bil"d.a11 al.\bough the l:19par'bl&n.t ot 0oa.a.-na·Uoa ad."dta ibat i'l 

waa partly d.\le 'to lllooaplsM re'tu.ra of au.Uatiu that ,-.r. 

ha14ea '\he rela:ti"fe nl•a ot oatah ot .... nlal t1aea, '\be ti,urea PM-

Pvoh populnUaa ot sag1:aaw kJ', ibe t'lguNa tor 'the ,ean 1929 aa4 lNO were oaa

nr\ed into iu,1ua1 number of naa. tecal-61a9d Peroll caught J.n S&guv.r,.w Bq 1• at 



lea.at n.1:r.te il\Q.b.ea {U.86 tUL) l~nr,. lfhe u. s. lmnau. of Jtsher1•• ·na4 4one 

MN :mMar~:»nt• ut oom:n•oial t1u• t:a 1928 Ud 1~29 l• sastna• aq an4 

thei:P reooris whitll w«n kindly f'IU"fliancni io th• wnier :;,,~ ,ha1 u average 

lepl••1Hd Pvch ctfa.ueht wigu 200 gnu (l lb.•_.••>• ••IN'Ai'IC to 

thia 1 443•~l!t•·or PerOb. oaua;1i1: b·ltat -,.u l>• \be weight ot oov.t 

1,~,000 l•P1-1iui '•*• l.a lt30, aboat 1,lfl,000 1-al-aiad. · ;r,_,. would 

hATa \teen oa·~••• Ii. #-.14 be ob.......,. tl$t ,tau wae tho r,v of •:xinm 

4estl."u.a·U vueea ot i'_._ till8•:rUacs. the· n.abN' ot hNh tiDSerllll&• UU..1Nl4 

to -•• ona •t• t>y t.M c..&oll f'.-e 1a 1t.l,out '\.W ttm.ea ,ne ••t.uaa\ed nWi!Qbel." r,t 

adult Pwlh aqh'I by the ootuerc,al fiah,e,~, l:n1t pl'Obably •• liu1s ~. one

th1l"'d: Ille total a4v,l.'t P&Nh JOPUl,atiia. in the l.l-, w11e nugA\ tllai ,-..... It the 

wlul:\ 1,woh :ifOpw.ut.t.oa w~• 5,000,000 (tiWt tiua 1.118 ••~ cai4h f.D l«IO) 

tIJteJ.l 'lfT e111Jieiie ot lA,000,@ P~oh tiagerlla~e to11 ~tr.;.• 1lo lie a r&1l»r 

low esii.ttt\di•• in view ot all tlie clu:Ul._ tor 4N-lft0i1on wld,ob • ,_. · tiap:rlilta 

•1u,, 1"ue1a. T'b.e mat~ P:ereb. below the 1-.i••ia.t tin not c-'MtCiitloNt4 1a "111• 

eatim.ti.t•• wbiel-t Wt..1Ul1l avtHf.».ly in•--• U.• 1,110. 

h!•M\f&a 
Th• ~ TP'As, ln addi 'H,.-a to be1q 4IJO!ial)fli wa:-s ot ~Nial -.c1 JlOA-

ocuq~1al tim•• al,e ;,;r,ey upen lto\11 tn•• ·'fhii ~:, ot P_....h ad. Pi.lm Po@ 

thigal'U.1t1• twn 1', th• llu."4• ,_, ab 414tl;'ld»c, l:m t, oanbal oona14erl';lUfl. ot the 

ttt.o">ra, ht.volft4 in tho !OluUoa of' the al ta11oa will lad one to 1Jh1nk tllat 



1. 'this inT•aUaati'.'S~ wu c®Auotea_ ft~ a r1u1ul t ,:.f the 1mlipat-ioa et 

ta aoi__.oleJ. ti flHl'llllll:a f.'1' 8ag,t.naw . BeJ" apj... ~U.1• 1ull•", •hloh tber 

lMtUefti :oauA4 • ~- ,.,.., i:c ti.he fiah •~sP»lJ' {)f th.ti-..,., ~-1~17 to 

thtl ~ ot Lale 'U.m-.~, ii$!!!~! ~• 

a. '!'ht pnaa:t •~1' •• -~-• ,~1a,1, of ·'t~ INt.t~u.•. ror- XtAR'1•• 

RN•nh a&. tlw --- or·. zooi.,. ♦f th'• l))tl.TO&U.. d ••J:d.&-~ ~--•ton 
' . . . ; ' ' . " . 

•• •1" ••-4 4#.l"H~ tHII ·tu ~toialsot '118 ~• -,, ~u.oa. 
a .• n.-u aaa JAbozict-, 1w1• .... _. ta -1•• Ba;, --1.1n . ._ ·••--. . - ,; . . .. 

o't ~oa at ,_ Uatv•ra1,,- of -~~ n.-tt'f'llfl7:. 

•• Ap:p~t•lraoo dlif• 111·.-.. ,._,. •--·•P-' ia the.:rielA. L •••l"'Y 
• , \,' " j 

•11141.r.ill MOV,ifK\ UIOR of ~ 'Ula 4mq \lHI W_. ,ot ·...at. ,J*.•U~• 

s. A-~ ot ,-n:tnat puid.11a,_au N'fiftN.-~-re-··.._ ~n 1e.llilllftl a a'lroag 
r • • ,, 

ltiaa in . f&1'.1'1l' tit trne bi.t,llh 

&. Su--••• ot pl.la ,m4 t91'U-••~ JW\ad. U 04t~Jl' ... 1aJ --la• 8a7• . 
ot then, tile Boaap_.., • Oul.1, th.• llatk, tb.- OUpiCA -., \he ~- !ttl'mt- "" 

• \< , • 

o-.,e.-'1aaltl• to the tidlll-..n U4 1h11a fUII t• ••~ c,t illia ~»• 

7 • Tb• Ptlft114ri:U•• ot titll b!m • 1•4:wU.113 the U• :,t ,trtQtiJt a-1n.1:nl • 

l!i.e1r • .,..a••• .. ..,. .. u.oa1 lllltve ot 1aer..,.. amt .,...,_,.. ftl'.l4 tt\011' tee41n& 

1NlhaY1or wttre ne\M cfor &ll the -\dl'4a ;1nQdlel. Xn -4:11.loa, • tnll41uc . ' ' 

ae\1T1tt•• ... lteh$"ftor Qf tit~ J'OUII& or tu. 0-. Tena,,.,,_ &la, olu,U"f'd.. 

a. 'the naal '81 ot aewn.1 •••limaa1a allow •~• t 'h• Oclillloa T.ctnut 

l):NN.blJ d,o JlOt Piek up 4ea4 f1:*• 

•• ~•ttre"a• Un umpl.ea a'f the fi •• nine&\ ••re -,res-&tte4. 



. -" , 11. $nlmi1 cu,'i,1aa'I•• not Glaimd \;,) t,'#iJta•• an, :ti«l'!. l~~ ot aeoul'l!leJ 

nre ™1t1a. l\ .ta btpor-k!tt. ~•ver, 1,!'I, .• ,t~\li'I ~u ;)bje.tt1Te q.::ut.ttauve 

e&1t1nt• ot t.n r:-eh\tov. ot tho bi'.!".'te to ,iur til'!l appl., et th!! ·t:m,. 

bi!w::\•'.• ~ 
la. la 'thO hll flt lt~t, IV lWaa'P.,...•' • ouU• Wt)ff C011eo\ed f l"Om 4.ti0118 e. 

tMd1.1g tl~ok ot 1itbov.l ·900 1Jir411 .. 

ui;. All th-a -~ohe ~ Jloft:it.l;l&ri•'. 0-.:111.a at1i•liiti ill \ff9 4Gl1\a1ne4 

$ ,599 Lake ~1Affll fl. th 11 -..,1•~ ot a& qO • .t'G. ~t,,,Ul11t »Web )'lltfi'e toUllti ill 

tiv• •~as. n,:e onteste of -.e •t-.itoh r-.e4 :t-. lt!' 'to 116 Lake Shina, 

nth an a .. :ag. or ,1. 
u. Ill the tall (fJ'f 1980, tl ~apart.•• ouua· wel'W o'ltai»4 tl'Offl. 111cnune 

#fllil.PIJ 1-t Wil4 Jowl lwlYt 

li. Al la •.n• previous ,ear, tbll) l'..r.lko SlU.mitlt 11\'tUI thD pll'ho:t.,al f!Qo4 noovent 

tree. 1,M 111Um~olw. 

11. It WaD ~Aly fUJ'iiM'h94 that * 4Ul, aY~Rfit;e cf 1,.100 :lmaapana • •. (l\tll.a 

tor a ps:nod ~t S.f 44,- -•~ 1n ~-- 161 1HtM tall 1n ltffll ud lt~. 

1,. hta•• '111• loxuiparie'a tltalht ,,.u.a 1a lfls9 •ai.'8 •U.•ted. .-aU.e 

. teet1t111 artd th!t•• ia l.nio NN ,:,1Jvl.nf4 vbU.• tl.J1ttt. 1 t na ••ll8ht best to 

ats'\e 'lh• w.eul tu tl.l:r 1.~e t119 J'f"U"• •• u •••~. 

ia. Attu oalnla\bg ,:na ~l eoaaliu•u ot ~ Bon.o;,PV'-'• Gull "' 

on• .ftJ!lll4i»& U••· the ti)tal ... ,,runtoll of thlli ., •• , •• -Oh tfd..l. in Sqi.MW l)oy 

••• :r~lf ♦.t'-l1tn•W. a..t tollo•.s: Jtlcn',il'a• ft.OOOJ .10..,.,._."ta l :fhhea, 

p:rineipall.1 i.Ail• mu•ra., 11, 111,000 amt b.Hna, ollief'lv ••71"1¥ (l!!!!l•aie) 

,a,ooo. 
lt. ll)r& ttoapam•• QuU,1 •• ,. ob.n~ pe.•iln.i tt-..J.'q~_p, s.guww Da,y 1:n 

tu .t&ll thAD 1• th• mp~ [)f ~ ... v-r, '11111 \¥!:I.II ·••OWt11f.ld tor iB part 

by ·t.h.e t'ttct the. t Lak• dhiner 'Ul64t1"l1n,~ nre lllUOh l\l()l•O plonUtul 1A the tall 

•nan 1n the apnns. 



'30. ltiaet~ Bcn,111;1u,n• •• Gull• •"'-1tt .in t.~c ~pt-i- ,:,,(f lt!!O a?1mred tba1, 

~i>io~ll.1, the TQJt'\ o:..uu1e"4. leri•~· '~f i:i::.ncct:. '1: 

tl .• ·'hu twta.1 4e•t~otbn of SO'.".l B11u«1i•n•'• ~ll• eetUIICl•d to oocui

d~.ll:f fur W 4&.ya tu.. t.oo :tpt•iJ]f w.-,n roughly GO£lvUt\t4 ae toUQws; Per-an, 

1,000 -,-,11ng11; t,wqe thdwe_. tl't11;fl7 lJj• Shil'!Ol", ~.ooo ~ tnaifl.e, mainly 

\rut i'aytly f\P~i\• 19, $00 • 

sa .. 1.J\ thtt el1111f•:.r e.t lt~o, ,tx a'h\e~n, etw~•r\l'( 11'.\lH ~e,.l,lN\N 1n tlaglnaw 

as,-.. No eatl.~~w "'t ll~•tinoU~u ffii.s ~• u the 1t•1:r ot du:111 \bey flJll'e p1"'88ftt 

<IY.l'U,l.4 ..,, be. 4.e'\.-tu.4. 't'l~ ¥t~• ..-udM\t.,,u. in4.i<Jate4, h:i:11,,.,.,..., t.bfll \hey 

dtd. n~t ~T• e.nr ilfll'fli:t1ou f•~¢!ill$ baltti:11. 

:at. Bn.m.id.Uoa '1Jf 25 sttm:~el!s ,;)>'!' ~t1\\~iftwW'• ,~uU. !l.olloet9' 11:1. tttMJ 

ra,rt.11.~ '1):t 1111 •~• tl\lllt :o:u~l!"1ei1ll1, 'line eb1:ot tn::.,d. no l.Ak.e ~hiaff. 

24. A l"Q\18b e.-u~t• (>t toikl <1a.1t'tll'uuti0Jt or &~nBJ>"1tl1•'• attlls in tr::e spring 

of ltill PV"3t l'Ol'Oh y&al"ll~•- 14,000; to:JU,~ ti!lfhq, eh!•t11 L lka l.n11Uht 

3$1 .ooo and 1:'lUMt,s f,i;i.illl:-t r:aytll6$ 60,0~f;). 

•• ,~.sl" MM.Oas tdw'..r ot ~- .aonapa:n••• GuU. ah'l)'fJled that, the too4 in tbe 

tall waa d:tffenn't :tr~ 'I.bi.rt ln tllo .tpt'l~. ln. t:t.e tall• '0~ ltat and lteO, and 

1ll thtt ap11l1t4 ot l&:Sl• l.flte !hlt.ero ~rii1ed tha 1¥-1\P~ lntlk at \heir teo4 1 while 

tn \ho llJ.'.ftDI ot 11'8', 1n.uob she Hi a llW!Jf,i-1-.1 JN1:,rmdea:no41-. 

26. YOUJ!lg P•Nh o~ri••4 at,ou., 4 pet- eoirt Gt th~ 1t>00. ,'Jt 1ih• !onapu:te• • 

O\lll,• in the $XJl"iJ16, w\ l.•H ilL-.a oll1t-t8¥lih of on• ,a e&ni,. t• 'Illa tall. Lalm 

Sbi:n.fl:'11, i.\oii,wrtoe& Alw.i.t:1:t '10 ,•·l" oon\ ot ·!Jle tt>od in \ho tall. 

r, • : 't,!!:ke
0

1.i:.hla•r· t1."8•J!'U.l:lgs 1u11re VtlllT e.lNndatl tn flf4"t&ln plaoea along 

th• tthon ,:,t Sa~•• an:, la tao flttl •• lo 1.-,art tb.t? wu.t.r a 4-u:kar oclor. 

lt was du,iu6 fi,M.• ·,~urlo:4 ••·' th.ouu4• ;.1t tni.a ti• weft ea t$eri4 slong the 

abon. 



epeo1•• 1a oon.a14erett the nre•t ot 'the b1:rda •tudS.ed. 1l'l lG:BO, tG\U" bil'de were 

eolleoted 1n. '\h• apr!l.ng, while 111 lhe awrrffltlil'"• 10 ••n olltained. ln 1931• aeTa 

.,..:ro1a.1 !'1tth9•; wd,ure QJlcl s,,1'b-f;,;ature .P«R-oh ad !Ak,:1 ti9rnng. 

It.. 1'llf!N wen n1daaeff that thtty piOked. up 4estt fiat.a. 

ha•• T&ned 41•'• but leDAlt largely on riehe•• 

M ... 1t the Cfiapiu Ton oou.ld be 1,l'OTed to te.O. on llw tieh••• i~Aport

n't aoi- pruoUaattl• i• 1\ to a,t-.i 4•stN0\1oa ct 1h11 l:t11'4, t.lw rs.res, &ad 

moat graoetul or '\he gulls and. t.1"1\a t¾-.t ooeur ta ,~1••• iay. 
l3la.c.k T e.rn 

n. la l9ai) 1 ft Blau 'f•m• -were oolleoled. t"rQUl 10 plaoea. 

1n41•k4 in.e tollo• at Pvoh 1"1qlf..rUap, 1n,ooo, aoa ...... l"oial tis)u.••• l&.rgelJ' 

J.aa f.lhinare, 135,000 and in.not.a, Ctb.ii~tlJ lil'aytlies (lt\~!t•nia), 6,9~5,000, 

39 • Theft WJ;t8 a dectided de..,.lM ot Blaek Tr~l"n .POJtul~tiOll in fiagimn, Bay ln 

1981, '!then only 2'1 birds 11•1"8 ooll.•W. The deoNase us £uusumed t,~ be due 

-ua-



dl~lr u4 1atlreot1¥ to Uairuab.at too4 aupply .. 

40. Tbe toad. or. lbe :Blaok "fu11a ia 1\lal oompnl!ffld. la:l'galy of i.naeo\.s 1 00'11 

tlW'f8:r10t1U, and. wl.-trinllF• 

41. l; ••• eattated. tha:t there were soo ai.ek ten:11 4ally ia the bq oftl' 

a penal\ ot 90 4a,a. 

u. The ••·Uate at 4eatwot1on lay lU.aok Ter:u 1a ltll wu rwghly •• 

follow•• G--.WOial n. .... , ma!.bl.J' Pfl'Gll tiquliJtga, 40,000, non-oomeroW 

fiaboa, lhief'lJ' Lai. -.1._.a, 80,000 ill8d 1aNOta p,.1M1paU., l.oftl•Hrne4 Leaf 

DMtlea, fUl4 -,tl1••• 1,0N,000. 

43. Tvo 1'N,NI atm17 ot BlaoJt Tern@ abow \hat tMa apqtea u.a a "f'&Jfied toad 

w1• a .,_tor ~re~• at bu,•ot no, o\her tnff• Ke.Jfli•• fl&U!!• ad 

1!a411.1•) torm the P'rine1pal 1naeot l i•a 111 1.0. 1Jl 11111, tba l.(m,•.homed 

l.Nt hetle was tr.I.ON ~orteat than either ot the ayfll••• 

'"• A a_,..,- of litealut"e ehowa that mqtltM an Mtea alao lty nes..ty all 

__.nittl f'1•lure, t.hu a eoai,euttoa beuee the &laOk T&n !intl ,11e ~ial 

t1••• on•••• 
•• Bet&.u• ot tlw Ul'lillmM »w:iber at M71'l1•• (a,000,000,000 ecriimated. ,o 

.__. ac oae U.o) . .-.. dean• ot ff!li)e\i\:loa ott.,l"e4 by t.he JU.aok 'l'•u•D. 1a aon

aidend 1lo ,. whoU,, 180QllNqUN,11al. 

"• a :rcn1.ew ~,t UtenNre on 'ih• tool o~ th• Blau. Te-l"'Ae aow• t.bai ihi• 

speeiee ta &1 th•r 1nM«\i TOl"OUA or J)1ao1 Wl"OWI w11h a 1Na-te1' tenduey toward.a t • 

former hat.1,. 

411. The Blaek Ten• AN mixed ~M<l•n Oil tiaM8 -- lllMHMt 1:,ut 1>11.llaril.7 

illHCtiYOl'OlUh Olmoe1t>\l8 tu.of.a .... 111-., •oone4. 'fh• d•••ratS.011 or tk•a• 

bl.rd• could not blllTe &.1J¥ ltonetto1al otteo't on th~t fiahtn••• 

PSl!Pll!m. 

48. 'l'h• Comm.on T0a o,,na'U tute4 •b• i:dary bAai II f,Jr the lndtpa.Uoa e.ong 

•~relsl ft 8lllema a.pinn the "'ld..aaie «ullaff. 



•• a 1929 1 149 s"tomaoh&?. ot ~A T•ma were stiudle4 tnm t'S.Y• pl.a••• 

oo. no reaul ta "t ffftNl •XP&rimmts ahow that 1 i t.ane a bi.I'd 1''.De b.our 

q4 10 miBllWfJ to 41pli!"t the food. le4pi in the stomach. 

61. th." bin• teediq P•rlod 1• 1:1.bout lti hoUl"e a day. 

II. Tli.e JUUibor ot ti.ms• the 4a:U.r Patton noN4a the aveftge ffiftl ntioa 

wae eatiatd til .,. a. 

68. In 11£9, ~he O~a Ten• ••rre in •• b,q tor a ,erlod ot ahout 112 44',a. 

M. All .,..n«• iaau,,. t!l'lawl4BBN ot ,,1 c~ T•rn.• ••• ••iimatot ·t..o oHUJ' 

ia l:Jaeinaw aay 1n lta. 

I~. 'Ml• 4ata mit4 ~uta'IS... mi the toad ot th• Oomoa 1-m• 1n l91i9 

an gift.a e• kble 14• 

M. Th$ total d.1H1tt!'l10'\l.oa -, e~ Te1"'1'UI tn 19r:s ••• rM1@hlf ost1mtt,e4 

t• tnolwle lll,OOO hreh t1ng~rli&t49, 331,000 ao.n-eo.-.rotal fiahea ma1Jll.7 T:rout 

hNSh ad Lake ShU•n ad a,eM,000 inwots largely Oarpeme:r .. \nta. 

1'1. Ia 1980, MO ~1 ~ ••" 0:1:1lleotell hom 10 pl.ao••• 

58. The data u4 ••':lu11a.U.aa ot \he tood of tu O~• Tem in. 1930 are •MW. 

ta T••le 2'. 

M. lt wa.e ••ti•t.ed. "l'!:la.• a 4A11y aTenp of 1.aeo fel,/',Uq CoaOJl 'l'erna oeo~ 

re4 ia BagiJUl1f ia7 U lUO fore. peJ'lod ot 190 clay•• 

eo. The 4ee\net1oa ot Uult OOlmllC.m !eras in lt:ro 0111 oaUmated to iuelu.de 

abou, 11959,000 Pefth tiQfill'liqa a.114 14'•000 Plk• Penh ftl'J&erlillgaJ S,MltO<iO 

t•~• tiabes ehie.tl1 Laa ZiblnUa a:nd 1,416,000 1:ueote, nial.71138,tlie•• 

•~• On ~ b'flJ)ftge, a na:\ura.UJ t•d ~ oomoa 'f•m ate lS tieh a dq. 

Thl• eonaJ.ateA f1t ollou'I IS per••• 'Pmrob. t1n~rl1ng•, • per ea\ IAk• -·~r, 6 

pe~ oat ~,pot-tall filhiner a4 0 ,.., oat~, Penll. 

u. Ar\ltioiall.7 td J'Oll!I& ~ll 't'•n• ate a mialfflltlA ot 3 6nd. a .maxtaum ot 

di ai:nnowa, or 126 m~ytU.••• 4a.1q to'f! 3 dar•• 

U. Yo~ ~n . $l"D.s l>eO&ffitl 1ndepond.et at about J:;Q da.ys aner b8.tob.b11. 

--1,0-



M, tt lHt• titfinlt to Htilaate ~ aUIO•• ot 1'0\l'IIC 'Mftll 'being te4 to 

matv1 v lwtOllWI• ot uMttled ol1a'1.• ooa.41 liona, atanat1oa, tmp•l"tao, st tii ng, 

i,a:nntal cleaer'11t1n aad 1DftS1~>1l ot pre4atora. 

u. Sato.lag .._.n.oed w1 thin the ttrai •••lt 111 tuly and eliled 11,roud tne 

1,u,, 4•1• ln 1-11 • 

... Ia l.NO, 1t """ l"~ ••till' .. '84 that ab9u, 1,000 J'O'U.81 coaao» TtU.'"Slfl 

Nao-lle4 iu tl.J1118 lk88 ttn4 tw.tee «i• »mob htld ta;t,J.11\o tly. 

•• Tae toal 4NtNdi01l or the ~a ftll'lll in 1980 ••• roUfihl.J in41oate4 

•• tollows, h.t"QJl t1agerl1qa, 1,Na,000, i?1Jr.e P.wu. ttltgcrlinga, 144,0001 

fcqtfl,- t111h•• •h1t'if17 Lake $h1Mr, f.,188,000 an4 ilU"'•• 3 1 417,000. 

•• A. '<>till ot lt3 ;,Xllnon fel"U wtia oal.~etfl4 tl!"Om t1'H pl.a•• in 1931, 

••• The d&tJi tmd eompl1tti tiou ot tbe to~ eir the Oomoa Ten• 1D. ltil 

arct abolln 1n !a.'ble !$8. 

'°• l\w17 l,,freh eaten 'bf the a- ~ttn. 1n 1981 •~• •~•114 lty .a.e 

tau ~tunen,. •••• clra.»1 n, ~h• aJ:14 r-..uou«.f' o\b,fu• 1'1$1-& ~mi iuqta. 

?l. u in lHO, 1t waa enima.ted. that a 4•UT &ftft8• ot 1,880 441llt 

0-011 Tama ••re in the baJ' 1a 1931 tor a p•..-1• of 100 4.,-a. 

,a. Tl\f NthMlte 4••t~otloa ltr a.al, Como,a Tens 1a 1931 ,uu1 oho-• to 

1aelu4e '117 1000 .-me.l ti•ll•• eb1d'l., •~ tira«•:.li11i1;s, 3,aeo,ooo Q.Oa• 

oo:i.m-Ml"C1al fish•• lv1,1td¥ l;.tke run•r• and '89,000 iaHt1t.a. 

fl. i»'t•at-.U.ou ot th• tcod ot t.he youna c-. ten.11 ut1011 utval 

oollAi U ou ••re -4• ta lt&l 1'JIQJS • 7-4.ar ®Nn& Uoa ooftrt.ng three d1 fte:rent 

neat• eoe -:.tt'llt two J'OWIB• 

14, It•• ••mlm9!lll '\b.at 1,DOO :,-~ ~a Toru ~tell"" tl.Jiq 1111tage 

e4 u. equal aum'bil-:r 4184 betoJ:"o lite1ng able to tlr'• 

,,. T.be tot«l tood ,,t all the Oomi.illl Tfil'S\9 1n :~ilUlW Bay in 1951 

was ,u11b1.a1ied ue toll.Gw11 ?tt,000 OCffiRINial tir:1:bea, nrinot:pell,1' .Paroh. ti11g9rllnp• 
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a.891,QOO tunit:e fishes Di 621,000 11u11eo\tl+ 

'11. The ~z-eial t18llee ow,ri-4 1~llc:n.1t l& per oeat, ,h.0 to.ra;;;e tisbea 

about ?'& per oe:nt fill4 \no luec,a bbout Ui per HU\ ,:1t the to1i•l food ot the 

Como• Tena in ltM. 

ff. A total o.t '/.-4.il • •••ll• ot ~ 'r•n• ••r• atud1•4 ln th.Ne ye& 111. 

vs. r'••cll :tinprUn«• was 1h11 .mon 1m,ol'W-Dt o~eial too4 n ah ot th• 

Oo~• !an• 1n. ~ina• Bay. Lfike f;Mu•,r •• lh• 1n0s\ f'awNA tor1t.p tie •:xee-pt 

1• ltzt wh-• trout PeNh abow-4 o. ma«rl.oal pr•p,na..n,nff ov•r IAt•. S1uura. Th• 

Rost 1-tll"t~ni inaect i teJI waa mytly aJ'IIPU •xcept itl UU:1.G w,hc more Oarpeater 

Ants toon ma,tli,i,111 ••re bd1cni.W as being dnoured. 

,,. Then w&s c. gl"Q~.ua1 deel"tta :.• 111 \~a uw1'Di0r of 1uetka oonaumed from 

19~ to l~l. 

ao. A roviow of' ihe result• on the too4 tJt tl'!o ~ Tern show a unaJd.mitf 

or optmoa nprd.iq t.htd,ir t~ng un f'.1.atuu, at 1.1:i.afH.l'tt'J 41Yflrrging, hi:wrwTe2', on 

tht Nl.atift ;ualill•• ijtml Td'Ue -at -· t.,~f the• -~· 'th$ ~lUI tor t.ll1• 

411enpu,oy tiurM:b'l«lJ' l1• 1n. ihe nrlatiou in pr•Tllil1ng toed mppl.y ot t!M 

cU.ttei-eat rcia1oas nl4 la tha 1n~l•tu.•u 01'" moat o'baern:Uoaa. 

81. Th• ~ll 1'tU'IHJ1 U.ke -· Bonal)vle'• Gulla aad \he Bl,aok T•m• were 

touad. to t..a on a mix.ad. 41et ~ fiah u4 in••' too4. 

J',!$ Poa!l!t Mg». OS9R!m, Jti.A :)~O~lo.a .l!l Jiile 

83" · A tolal "'t 107 :~WJa111a.tift Hine M\lllll WltN md.e 1D lOZO llUld. l~Sl. 

Tb•• weN ad.• 1a the aumaier e-.pt 2' 111bioh. w~M pulled. 1a the 111prins ot 1931. 

•• 111• a:;."l'Hl tl"CR!.l the ahure Uu to a d..epth c~t ubout 2 t11thO!l"J1 ($.I m) waa 

OOJ:rficti,, unn,p4 into lllr'ee •••ta.a b•l••• (1) ShoN-1.lne 'it, .00 M'HPS out, 

(2) ao •ten io 100 111ett1:ra fJIV!II abore a:n4 (3) 100 sneten out to~-• meten 4••P• 

8'. fo olt"8.b. a •••r ealima\• or the "1'81 fiah popula·Uoa, th• actual 

a\Ullb~n!" ot tlaM ae1.ned. wu m\lltlpl1414 bf oeriatn tno\ora. 
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"'• A. n.PY91 or tM Utuatv• ot the tool ot aOH :btponu\ ••volal 

tlehe• mu:•• i\ appeu- iihfl'I tba Oollimoa Tum, lln ~• other b11"4e a•-wt1ed ec,spi••• 

paptl)- w1 tl\ Che d1fte:rPnt ~r01ul f tan.a tn. t.tu, Go&9\\llll?\ion ot to.rec• ti ahea 

a.-t 1:naeo"ta. t1a:t'ot11unat•lt, the degree Qf eom.pett ti on ea.not k e•U• 1194 

qua11\i U.\1 'ftl.¥" 
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\he l"QUO ••ti.ate tr.at to the eomta:rcia.l f'iootu,, 1 t 1• oout 4.50 Uu• as 

deatiouotive 1.u, th• CQffl,OJ:L Torn; thllt i~"" i.w:rm intlietft 'b7 this tieh to \n• 

tora,• ti*•• ts about 13 'liua u much u that, by the ~• T•n.f an4 tlu1, 1 t 

•• No (lU&t1iit.aUY• eMtclwd.oa ha.a &eea 4Nwn •• '° relaUw 1Seai:rue,1Yeeas 
-t 

of the toag-noeflll !'."lll.J' a:ad. the t~-n.. 4'1.e to laok flt autfie1a't •t•ri £\111 • \Jti:\ ihe 

Oar 1a iodioeW a• la, V.71 cleetruot1Tth 

90. Sffor&l. 1awa1d.ptiona OB the too4 of' th• o~N14il tiabee uTe aho1m. 

tlm'\ the7 were 1u•e1:bl"'l'• on otlaer Tslua\llo tinhtus. Howe"fer, ,ne .Lack ot uta 

ot th•tr deatNa'tiT•n.o•s doe• :no,. pu,ut th• quaali t e:\iY• ocmpar1aon ot t.hftlr 

hua wi \h thtt• ot the Oomo'Jl r.a. 

91. Tbt ld.gn.1t1o&m 4NJWIN in. 043.iClb ot !Ake H4U.'T,b]I 1n UH8 and the 

tluetua:l1•• of otlHlli omu1u''4ial fl••• in otur ,-re nn ut 4ue to anJ 



.a me Pv!lk •--• 

·06. 'J'h• -~ ,._. ... oo•tttt-. •• ~_..ten .,_ ..,.....,.ai tt•••• 
ft• -., lid'U.W♦ •~., 1.a al.1.-t .U4 tM 4 .. 'lft'Oti• of t.btt b-i»tia woul4 

1'141 ~U.:, bl~•· 'iJle· ff•ll ~J.J-• 



T'ni• a~ Wt♦atu t,hei.t the BDMpan••• a-u. the Oaq1.en 1 

Blaok s.nd C~ Tcu,1• &N aot ctotnc ...;· "l'fl'lf'T 88»10\18 M:lm to t'no 

OOU4l/eNU,l tle.b ... lff o.t ~ina.• la,.. Tb• l'lone;ane.. Onll. n.luU •ta 

la,cel.y cm ~ Bhtnc-• JA tM h.ll when tb.1• fiah ia •~rr 

~t_, b11t •~·• to taeeot teotir.g ba-1 to ill th• ~•• ine n.r1 \7 

o-t tba O;e;S1?i• ,r.,n, f/r.t.;.14 -px-eveai tbce poi-pet:l!'ai,1Qlll o.t serJ.0116 

.hAM to the tttlh•1'1e,; i;ir t~ b-nf «eit J.:t . t.l l thQ t1. flh,,11;e J.t. takes 

11f4tft Piekei ~UT•· 'fl:ut ·,a1ti;o: '.t1.,Jm. 1-S ht~)' 1~eetiV~l\'l\\4,t, 

alth~h it te.,ee t,.toe 000&.UCMlly. 'rhf:J ~n 'r.tm llke thtl 

Blea '1\:rr.,, t•e4• @ 1J. "fC'l:"-:iiri)' ot tood but -.ff • ~1111u· telidenoy 

hr ti~•·Uq. Alttm-• the OQnetiw.a11a ,:,t t~e food o'f em-

nrci&l f!s:11$0 &?."'8 ia part \he -- as th.OM 1->t the l>j,l'ds, uu, n1deaoe 

4oea not 1l1dio&te "18.t thb bil'd:e benro:r s./, aer.t.oual.1 ldgh puea:tac• 

OO'U118N141 ttlilhN bf tho 'bird& 18 not peat GO'UP ,c •crnilt the 

belief '1at 'tine 4eauuot1on ct the btJ:"48 would pt"8'.uo• reeult.t ot 

an, lfl"U.t b;c;aot'it to \ho OOJm11pga1 tiah 1nt1u,r,. 

1'bfJ othiu• tlsh J:te4.ato~•, th« Lu7er 1n •,artif\llar. an TU'\ly- :r.ore 

d.e.st.rut\lvo t!u\n lM l>ill'&•• 
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PlAM U. 

ri~h 1. 1 .. , ea4 at Lou l'l'M tel.and• allowing eai.tn •~ed lty 

willow uaoo1at1oa. 
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Plate II 
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F i g . 2 

Fig . 3 
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na.·1 ........ eoatota (Uk♦ Slu.Ul"B) ot Bonapart••· ouu. 

11&. a. (1) A f\tll .,,....a kton •• at'hr opniag • 

. (8) A ·--- •1ill fR&lllltll...,. too& material• nton 

and after optmlag. 
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Dr. A. J. Pearse, 
Zoology Dept ... 
Duk-e Trttiverd ty • 
Do.rha.m, S. O. 

Dear Oolonell 

Mareh 7, 19;2 

One of ~ t~ad\tate stud.en.ts• Oanuto o. Manuel• who has Just 
ftniehed his doetor&t.e work. hallt written what we think to be a. very 
good. pttoe of eeologieal reaeal"ch. It deals with the r~lation of the 
gulls and tartts to the col'!lmE!roia.1 fieh populn.t:lons ot $~naw JJQ¥.. It 
involves the etud,Y ot hundred.s of bird l!ltomaah •~lee. q't'lantitative 
estimates of the ffl1ffiber of' birds, amount eaten per da.v • mmher of 
ffllgerlingn· f'hh -preiae1'lt• tota.1 oonsumpt:lon of fi.sh by birds, comp.art. 
sffll of :f'ish eonsumotio!! by birds end other preaatore (the lawyer 
especially). While the reseal"eh is most specifically in the field of 
fil'l!hery resoa.rah; it involves many eont:ri. bu,tion.s to iehthyo logy,. ohith
o logy, s:nd to the F,enera.l aompetitlonal and hahttat tnter .... relatlonth\-pa 
of orgenisme., 

1he problem of pu.blbhing these ren.lt!t is befol"e us.. 'fhe 
paper ia wholly- tOG large 'for Oo-pela, and d.oes not fit. well into any 
of our Mueeo.m s,n•!.ee.. ?t has oeeu.1"red to me that it might f:t t into 
•1&t,0logical \fonographatt. But before I send on the mann10M:p.t • I weuld 
like to know '!.f for any :reaeon the s11b.jeot ma.ttel" might ex.elude the 
'PaJ>el" from publication in your eerleaJ also how •ch 1t ma,y be 
neeeasary for ua to eut ·the manuscript. It now stand• as abeu.t 180 
typewritten p3ge11.. lfe have e~ecter' to eliminate or 8\lmmarl.19 eome of 
the detailed6lta. as 'Presented• but do not want to carry the -proc1H111 
tarthe~ than needed. 

The ha.ndUng of the matter ie in l1\Y hand.a, aa Mr. Manuel is 
on "hh wey home (to the Fhilipplnee). 

With be~t rege.rds. 

Carl t. Hubbs, 
Director, 
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