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Introduction 

The purposes of this study are to learn of the 

tood hab1 ts ot the oommon waterenake (Natr1x .!.• a1pedon) 

in M1oh1gan, and to determine, insofar as poaalble on 
• 

the basts ot these and other data, the role ot th11 

predator in game f111h production both at t11h rearing 

etationa and on natural watera. Ana.era to oerta1n 

queetlons raia{4.by Netting (1941) on the b1ologr and 
. ~,.Je"" '-' ll.A"Q w~--t1,.. ~ Cl""~ 
eoonomios of tills reptile are rer ene reglen herew!:ttft--

~ 

~ . .,.. 
~n. Thia 1s one ot a series of studies b7 one or 

both ot ua on the natural enemies of t1ahea in M1oh1gan. 

We acknowledge w1 th a1noere grat1 tude the a,-.,1at­

anoe ot our oolleague a and oo-workera in the M1ch1gan 

Department of Conservation who oontr1b\lted many 

speo1mena and h.elp 1n the field. l'art1culaJ' thank~ are 

due to Dr. A. 6. Hazzo.rd, Director of the Inet1tute tor 

*Oontr1but1on from the Department of Zoology or the 
Uni Yere1 ty ot- M1ohtgan and the Inst1 tute tor J'i1herle1 
Research o t the M1ch1gan Department ot ConserYation. 
J'inano1al aid us given thi a study b:, the Aseoo1awd 
F1eh1ng Tackle ManutaoturPra. 
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n.sher1ea Raseareh, and Dr. Carl L. Hubba tor the1r ■an1 

and varied helps. 

Our material I are pl'1nc1pally fl-om the Lower 

Pen1n1ula ot Mlohigan from both natural •1 tuat1ona and 

ti-011 1'1sh rear1ng establlahment• -4--P't:Wi=ll. Ot a total 

ot 294 apeo1men1 tha, we have handled, 180 oon'talned 

too4 tor anal.Jal•; the nmainder (114) were e11p'7. All 

41soua11on ot food ha.bl ts and oomputatlon1 ot tood 

percentage, in th1a pa~er are baeed on thoee snake• 

whloh oonta1ned food. 

Mot all of the speo1aena weN eexecl b7 ua, b.al of 

200 ,hat wre, 96 (48~) were females, 104 (5~) were 

•al••· 81z• of 287 apeoillene of bolh eexee that ••• 

aeaeui-ed averaged 21f..4 1nehea and ranged fl-om 8.4 lo 

:,J.2 1nohea. The•• 1nd1T14uals were oolleoted dvlng 

the month• ot May through SeJ>leaber, ■01,ly during JulJ 

and Augtaet. 

Hab1 ta !!!!, Eooloq 

Relat1ona lg_ theaguatlo enT1ronment e, popula­

tions. Thal •teranakea are definitely aal!IOoiated w1 th 

the aquat1o habitat la, ot oourae, wll-known. They 

are not, however, uniftreall7 preeent 1n 11oh1gan where 

lhlre 1a •t•r nor are populailon denaltlee ot WITar,lng 

aagnllu4•• enn in oloaely •1•1lar 1ltua,1one. We haTe 

tailed to t1n4 1n41T1duala in eerta1n apr1ng■, wh1oh 

were 1nhab1ted by tlah and troga. They are oharaoterlet1oally 



:,. 

laoklng or ftr'J aparae 1n oer'ta1n oold 1tName or 1n 

exveMly well-ahaded por.tlona of aome trout ■veama 

ae, toP example, oed&l' an.mp eect1ons. Around laJ1ge 

bod1ea of water, et,hei- lakes or r'l.nrs, they are laPgelJ 

oonttned to ll&Jlglnal 11 luat1ona. They a:re appaNntly 

absent from long etretohes ot some of' thees auoh aa the 

Lake M1oh1gan shore near Grand Haven and the Lake 

SUpePlor ahore west ot Ol'and Maraia. We have taken 

apeolmena &om lakea and pcnda ot a great variety of 

s1zea and k1nds and 1n 1treaae from large onee to 

1ntermlttant trlokles, and ln marsh.es. Brown (194<>) 

' had bes't oollect1ng along oert~1n Great Lakes shores, 

both mainland and laland. Our peak1 or abllndanoe were 

in oerta1n me41um-e1~ed 1veams in the weatem pa.Pt ot 

the Lower l'enineula, tributary to Lake U1oh1gaa. We 

did not oolleot the habitat ginn special o1tat1on 'b1 

Brown (!l?!!.): 4r1tt etNwn Great Lake!Jt" shoree. How­

ever, w did t1Jl4 oone14erable uae ot driftwood piles 

ae diurnal hiding plaeee a.bout large 1ntei-1or lakee. 

It is oUP 1mpreae1on that wateranake populatlone 

are generally 1noreaee4 1n et:reama when they are 

ehallo•ly lapounded. The 1nore■ent 1e 1n the vioinlty 

ot ,he 1apoWtdaenta. waters held by beawr d&ms appear 

to be an exoeption to this e1noe th1e snake rarely 

fl'equ.enta Nlohtge beaver- pond.a. In etudie1 ot aon 

Utan a llllndred 1uoh pond•, Salyer ha.a seen watel"anue1 

ln fewer lllan a1x. The 1.mped1aent to teeding offered 
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by the tine, impalpable muok whloh covers the bo,to■a 

of such s1 tee 11ay be the deteN1n1ng taotor 1n 11m1 ting 

the snake ~opulat1on. Feeding aot1v1t1ee would need to 

be oarried on ln a soupy mass ot muok, fibre, and other 

debris which makee the water very tul"b14 when 41•­

turbed. In l!ich1gan, the watersnake le eaaent1al1J an 

animal ot cleur waters. 

N1111er1cal estimates of wateranake populat1ona are 

few aJld 8l"8 based on numbere seen or collected and are 

therefore alwa11 le11 than aotual. on the Platte River 

we onoe saw 93 speoimena ln about thztee a1lee of 

atJteaa, trom Honor do'lldl•tnam to Platte Lake. P'ro11 a 

alngla, •all dam of stones on the •ame etream near 

Bend.on, ten 1nd1 Tld\lal• were taken. During three 

v1a1 ta to the aame two-11Ue J)OPtion ot Bear Creek_ 

(Uanlaiee Count,) and 1ntens1Te oolleoilng (the t1Pat 

llae by boat and. the otheP two \imea l1J wading 1n the 

atreu) the tollow1n1 ffl\11 ,, •n obtained ( all ool-

leotlona about 111d-day): 

1'waber TQtal 
Seen But lhuabeP of 

Date Number i';O' Speol■ena 
1944 CaptUPecl CaptUPed Seen 

Ju.11 9 7 s 15 

Au8'1•'. 1:, 8 21 

Auguel 22 12 10 2~ 

rroa thla~data 1t 1• en.dent that: (l) a npt 
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large auaber ot waterenakea auat 1nhab1, th1a •••t1on 

ot Bear Creek; (2) popu1a,1on e1t1■ate• baaed on 'f1e1Me 

ftU11ber1 are 1naoourate and proba.bl7 '°o low; ( J) ool­

lecting oan be ■ore etteot1vely done by wading than fro■ 

a boa'I. 

In aplte or oloae aaeoo1at1on with water, wh1oh 

la pr1mar1ly tor teed1ng pU1"J>o•••, 1 t 1• bJ no meana 

unoommon tor watersnakes to lea'Ye th1a aedlwa. Blrlh 

ot young, awmner baak1ng or other 10JoUPn in th1e ••aeon 

tor warming, and h1bemat1on are on land. Not onl1 an 

secluded terreetrlal plaoee under rooks, loge, or de­

bnl'! 11i111zed, but, tor eunning, their expoeed al&Jltaoea 

as well as the branohe1 ot trees are used. We haYe 

taken speo1raena &om 1tl"eam11de buehe1 up to els tee, 

above the water, and Brown (194o), to eight teet. 

Some waterenakea haYe been ~.;_J several h\lndred yard• 

troa lake ahoJtea 1n adJaoen, woodlancl• and aarahea. 

Per1oda !?,!ao11-.1tz. The seasons ot greatest 

aot1Y1ty oo1nc1de with the months during which ool­

leotlona were made, M&y through September bt&t prlnolpall7 

June th.roug11 Auguat. Wateranakes are torpid at tempera­

ture a lea• 1:han 50° r. (Bl-own, 1940) and ao aot1v1t1ea 
(VJw 

aN 11m1 ied to the waNer aontha.,l Apparently a.et!:¥4:t:, 
a.ti 
M reduoed ln hot weather, particularly during the heai 

ot day. It predation by' this reptile, then, 11■1i1 t1eh 

prodllot1on / concern is at least not neoeaaar1 during 

late tall, winter, and early ■pr1ng aontha in M1oh1gan. 
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l'eed1ng hab1 te. Little ..ae learned bJ ua regard­

ing d1tf'erenoe 1n amount ot 4111ftlal an4 noe,urnal 

feeding aot1T1 t7. It 1e generally known, boweTer, thal 

wateranau■ teed both dUP1ng da,llght and darkneea. 

ror example, the 41aaon4-baok waleranake (Matrix r • ..,.;;,......,.iiiiiiii,_ 

rhoab1tera) and the green wa'8r1nalc.e (lla'tr1!, !.· oyolop1on) 

are aot1ve teed.era ai night (Trap1do, 1943). Our ob­

eerva.t1one at night a.re fe", but we have seen oommon 

watersnakee t1sh1ng on r1tfiea relatively undisturbed 

bf our art1f1oial lights. The high 1no1denoe of mud-· 

dlera (Cottus sP(l) in the food of trout-stream water­

anakes (Table J) endenoes 'both bottom and nooturnal 

feeding since these fish are oh&raoter1st1o bottom 

dwellers and are secretive 1n the daytime. Additional 

evidence ot n1ght-t1me feeding is the tact that epeo1-

mena collected du!"i.ng the middle and late parts of 

Wllft1 days 111ua.lly oonta1n 11,11e 1 f any food.. Ind1T1-

duale taken 'before noon, on the other hand, ord1na.r117 

ha.Te food organ1eme 1n their etoma.ohe. ttatersnakes 

aleo teed 1n the day, nowver. and we have taken 

apeo11lena foraging during 1uoh t1mea. 

'l'he ocourrenoe 1n the roo4 ot watersnake1 or ll\ld­

dle~a, western bl&cknoae daoe (Rh1n1ohthys atratulv.e 

meleap:11), and l_ongnoee daee (Rh1n1ch!hfs .!.• cai.an.otae) 

suppor-ts observat1ona that feeding rnay be euooeaetully 

pursued on the r1 :rn·e s of streams or in fast water. In 

taot, theee a.re good eect1one of etrearne in wh1oh to 
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eolleol wa"9ranalr.e • at nigh,, eepeo1all7 1t the7 are 

atrewn w1 th boulders or lodged d:r1 ft-.oo4 1'h1ch may 

aene as feeding tulora. 

we f'.&Ve never aeen the reeding method described 

tor this animal by Eva.ns (1942). In 1t the snake. swims 

among groups, preswnably schools, of tianee, sw1ng1ng 

1 ta head from side to aide and olos 1ng 1 'ta mouth when 

oontaot with a t1eh 1a made. 

irood organisms 1n stomachs ot ~tersnakee moet 

often have their heads directed towal'd the tall ot 1:he 

sllake, suggesting that the1 aN e111allo•d head t1ret. 

Th11 11 1ubstant1ated 'by ClaPk (1903) and Brown (194o). 

Toothwmdks of the enalte wh1eh we haYe fo11nd on a brook 

trout, however, ehow that prey may be graaped oro11-

w1ae and manlpul~ted until the he ad can be engultecl. 

'l'he size ot t1ehee eaten vaia1es greatl7. Usua.l.lJ 

they are small, bl.it 1n rare 1nstanoe1 remarkably large 

pre7 1s taken 1n relation to size ot the predator. 

Olark (1b1d.) records a sizeable 1peo1Jlen aa having 

1wallowed a mcke:r a foot 1n length. So■etimea at­

tempted meals are eo lRrge as to be lethal. Examples 

ot th1a moat often enoountarefi by us 1n•ol ve bull ha ads 

(AmelUNf spn.) as pre:,. Be11dee, in theae, lhe 

pectoral aplne1 ot the bullhead• have invariably 

pUnOtured 'Ul.e esophageal an4 body walle of the anake 

g1v1ng a faetor in add1t1on to 61~e •htoh may haft 

oonu-1bl'ted to the de111ae ot the ~pt1le. 



Single laPge 1teme found in stoma.oh■ (u•ually alao 

paPtly 1n the eaophagu I!) were: a 7. 75 lnoh an4 an 8. 5 
. 

inch brown trout (Sal■o trutta rar1o); a 7. 38 lnoh 

brown bullhead; a lamprey ( Ioh!h709zon oaetaneus), 

110:re tilan S 1nohea long. Uany •all fteh may aleo be 

preaen, 1n a stomaoh at one t1me; one aneoimen had 26 

brook trout all approximately 2 lnohee long; another 

had 20 brook trout ranging from 1.25 to 1.5 1nehe1 1n 

length. As might be exr,eoted, watersnalte1 from t1sh 

rearing station• oonta1n several to many tlah eaoh 

wheNas those f:rom natural watere average only a little 

more tllaft one and a 1'1-aotion pNJ oieganiem■ eaoh. The 

two e xe.mple e above w1 th many 1nd1 v1duala ot the ft>od 

item were n-om fish cultural etationa. 

Food. Stomaail contents alone were analyzed s1noe 

the advanced etagee ot d1gest1on in the 1nte•t1ne ao 

greatly 1mpedea reoogni tion ot 1 temt!. P'eoe1 in the 

colon, however, do contain 1dent1t1able materials. In 

one specimen the brown to black, aem1-eol141amol"'J)houa 

ma1e oonta1ne4 t1eh bone tragrnen,e, 1dent1t1able t1eh 

scales, and b1te of insect oldt1n. Digestion ot lb.ea• 

th1nga 1 s there tore no, comp le ,e. General analytical 

aethods employed are the pNe1ee qualitative anG 

quant1tat1ve onea deaorlbed by Sal7ep and Lagler (1~). 

Carrion compoalid ot dead tiah was recognized 1n 

one specimen oolleoied 1n a lake where the fish had 

Just been po1eoned and as a snake exuvi\llD in another 



apeolllen troa elsewhere. Th1a tJpe of food 11, ot 

oourae, ut111zed bJ this and. other anakea. we onoe 

watohed a ooaaon water■nalte repeatedl~ take the v1■-

oera troa Jello• perch that •re thrown to lt at a 

tl■her, doek 1n Muekegon Lake. It 1■ po1•lble, then, 

that aoae of the organl1■1 reoot'ded here in the tood 

of '1\e wawranalte were dead when taken; beoauae of the 

obaraoter1■t1ee of the material examined, n aN oon­

f1dent that auoh lno1denee 11 amall and probablJ of 

little algn1t1oanoe. lloreowr, the ■oawnglng ot orq­

flahea and certain ■mall ttahes wh1oh have general 

dlatr1but1on and abundanoe ln M1ohlgan waters, part1-

oularl7 1n ati-•-• and shallow lakea, apparentlJ 

bi-lnga about rap14 d1aappearanoe of the orct1nar, 

numbei-e ot dead tieh and comparable organlU11. 

The watei-snakea from ttah cultural 1tatlon1 here 

reported &JIG all fro■ thirteen trout rearing 1tatlon1 

mostly 1n the northern part ot the Lower Pen1naula 

where these t11h are held in large number■ 1n outdoor 

raoewaya or pond■• For the moat part theae rearing 

enoloaure■ are 1n, or adJaoent to, '118 ohannela of 

natural trout atream■• A, praot1oally all ot 'h••• 

ai&tlona, the aYa1lable pNJ trout-aneo1e1 are ot 

e1se1 ranging tr-oa a4Yanoed fr7 to fingerling leng,h. 

Bo,'11 a1z• and oonoentra,lon ren4er lhea par,1oularl1 

wlnerable to predation and pN1umab17 attraot1•• tc, 

tlah predator■• 

Aaong the sixty-tour wawranake ■ '8lten at these 
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•l&llon• and whloh oonlalned ao■e food lheN an 11&111 

(28,43 •• ) wh1oh do not ooni&in the t11h epeole• belng 

propagawd. II 11&7 be oonoluded that the•• ■nake1 bad 

not ted ln lhe rearing enoloauNt1 but th1■ 1■, ot oour■e, 

not neoe1sar117 10. Suoh 1nd1Yldual1 haw, howeYer, 

been •gregated (Table l, B). 81■1larl7, lt 11 poe11ble 

that trout ln ao■e ot the enakes 'taken at lhe1e looa­

tlon1 may haTt been captured in the a4Jaoent wild 

wa tere. The ae aN Judged to be few and 11noe we haft 

no way ot knowing tor 1Ure, the7 aN ignored here. A 

parallel pl"Obl•• ex11,1 tor the torap tlahe• 11noe 

the7 oocv both in the rearing enolo1Ve1 ancl 1n the 

a4Jo1n1ng natural etreue. In faot, forage t11hee 

aometlae1 become quite abwldant 1n the reai-lng pon41, 

pre1waabl7 in response to the art1t1olal feeding of 

the tleh 1n theae watera. In view ot th11 11 tuatlon, 

the ooourrenoe of forage t1ahaa in the too4 of th••• 

•t•r1nake1 (Table 10) 1n oone14erable aaounl and 

fNqueno7 1• within ~e Nalm ot expeotanoy. 

The 11W1ber1 and a1zee of ll'Out eawn by th1rty-11x 

wateranakea at trout rearing atat1ona are a1 tollowa 

(total length• are glnn and are ba1ed on aolual 

■eaeure■ent1 ot whole tlah or on oaref\11 eal1matee made 

'by ooaparlng parta ot t11h w1 th whole 1P••1■en1) : 

largest trou't, 8.5 lnohe1; •alleel ,l'Out, l.O 1nohe1: 

average length (baaed on 154 tllh), 1.9 1nohe1; toal 

number ot trout found, 159: greatest number ot trout 
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ea'ten br one anake, 26; anrage m.uaber of trout eaten 

b7 eaoh snake wh1ch oonta1ned IPOul, 4.4; awrage lhlll­

ber of trout per wateranake tor all anake1 oolleoted 

at rearing atat1on■, 2.5. 

These data 1how that: (1) '1-oul lageP 'than 8.5 

lnohee are wlnerable s1noe ,11e enalte wh1oh oonla1ne4 

th1 ■ apeo1■en •• only ~ 1nohe1 long and larger 111•• 

aN atta1ne4: (2) tlngerl1ng vout are ••• prey; (J) 

oontrol ot wa'9ranaltee on tleh rearing •l•r• 1■ Juell­

tied and a lo■a ot f1Ye tlnprl1ng 'troul naq 'be a■-

anuae4 tor ••er7 two wateranaltee oolleoted on the premlae■ 

ot rearing etat1on■ during the proper eeaaon. 

Speo1mena troa natural wa tera aN trom only two 

type a, inland la.ltea and trout 1treama. rood habl t1 

o t 18 1nd1 v1duale 1n and about inland lak•• ahow1 non­

game f1ahee and amph1b1ane to ooapoae moat ot the food 

and to l:>e eaten most tl-equenU7 (Table 2). Unfortu­

nately, '11• number of enakea on wh1oh th1■ oonolu11on 

1a baaed 1e e■all. Bl'own'a t1nd1nga (1940) tor 1peo111en• 

■oaUy ti-011 Douglaa Lake, Ohebo7gan Count,', M1oh1pn, 

1noludea 1lhe following food 11••• trom •t••• ot thla 

k1n4 and subatant1atea our meager data: eonon ah1ner 

(lotrop11 oornutu1); epottall 1hlner (louopl• hu4aon1u1); 

nortbea1tern ean4 1h1ner (No'1-op11 delloloau1 1tl'Ul1neua); 

bluntnoae ■1nnow (Hyborhfnohu• nota"11): brown blallhea4 

(Allle1UNa nebllloaua): we1tern ■u4111nnow (U■bra 11■1): 

burbot (!::!!!! maouloaa); troutpe:roh (PeNOpa1a o■laoo-,ou1): 
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yellow peroh (Peroa tlaYesoena): northern logperoh 

(Perolna oaprodea ae■1taao1ala); oentral Johnny darter 

(Boleoeo■a !!• n1£U!); 11Uddlera .(Cottlle bali-411); 

audpuppiea (leoturue 11&ouloeu1); leopard troga (!!!!!!, 

pipiena): green troge (!!!!!.!, olam1 tans); wood troga 

(!!!!!! qlvatioa); various tadpoles. The only food t1ah 

reooro.1 1nolude4 are tor 'the brown bullhead and the 

7ellow perch. Two apeo1•na examined by Langloia (1925) 

from the aue region oonta1ned t11h and one, a leopar4 

frog. Summully 1ta,ed (Brown, 1941), the food of the 

wateranake on natural water, in M1oh1gan and New YoPk 

la abou, eighty per cent t1ah and twenty per cent aa­

ph1b1ana. 'rhea• r>eroentagee elaaet, appNaoh thoae tor 

our aaterlal from wild oond1 tlona (Tables 2 and J). 

S1noe ,he 18 apeoimene t.Pom lakes are t.rom 15 

dltferenl bodlea ot water, it 1s not surprising that a 

w14• Y&rietJ of tlehe• ta repreaented. It is s1gn1f1-

oant to note that kinda oommonl7 eaten bJ man are 

NpNaented only bJ' oo•on bluegill and bro,m bllllhead. 

rurthel'lllore, the bllJ-bo t and t~e mudpu~py, wh1oh are 

preyed upon by th11 snake, usually are not oons1dered 

as a11et1 to game flah pi-oduotlon. 

The data from trout-stream watersnakee 1a striking 

and a1gn1f1oant (Table J). The emall total of nine 

vou, wa1 ea,en, by onl1 6.~ of the 106 1n41Y1duale . 
that oonta1ned tood, w1 th charaoter1etlos as followst 

large1t u-out, 7.75 tnohea; sallest trout, 1.5 1nobt1; 

anrage length ot trout eaten (based on 9 t1ah), 3.8 
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1n•he•J •••rage nwaber of voul !)er anake (7 lllakea 

oonialned. lrout), o. 7g. It seem• that it only about 
(--h> €~"-t" 

aevenv,t eYel'J hundNd 1nakea which may be 1een on a 

tl'Out stre&11 1n a day contain trout, the etfeo'I ot th1 ■ 

predator may be leee undesil'abl.e than hitherto popularlJ 

l\lpnoaed. 

Suon a auppos1 t1on mnr be teated •4•1 th a hJpothetloal 

eaae. A population estimate tor some stream• ~ be 

baee4 on snakes eeen on the Bear and Flalte (eee p.000). 

The aftrage v1e1ble population on these two e\na111 le 

abou, th11-t7 per mile but the repeated oolleot1ona on 

Bear Oz-eek 8Uggest 1hat only. a part, pl"Oba.blJ •all, 

ot all 1nhab1 tanta 1s visually enoouniered. Tberetore, 

let us assume a population ot one hundred per a1le. 

On this bae1il', the awrage loss ot fingerling ,rout 

,o wateranaltes oould be nine per mile eaoh da;y OP aOM­

thing aore than e. thousand per mile 1n a season ( ap­

proxlllately tour month• 1n duration). such oonswapt1on 

aq OP aay- not be delete:r1oue to angling 1n MY 

pa:r,1oulaP stream bui it 11 e1gn1:t1cant to nole that 

lt 1tock1ng 1B to be done 1n such a stream the present 

plan ot !'l&n11ng trout seven or more inchee in length 

would be dee1:rab1.e tr-om the point of view that auah 

fish are •t,c,ut tw1ce as long &FJ the average auaoeptible 

to max1IIWI predation by the wateranalte. 

Equall7 striking is the p:redom1nanoe ot forage 

fishes 1n the waterenake food on trout streua. lloa, 
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ot these by ta:r are muddlei-1 whloh oocUl'ed as a total 

ot go speo1mens 1n 56. Ff!; ot all snakes and oompoee4 

37. 71 ot the total TOlWle of food. 

Conelualon 

Beoauae or the large nwaber of faotor1 detel'll1n1ng 

ult1aa'8 production per unit ot area OP ot length on 

ti-out 1trea111, 1t 11 1apoaa1ble to 1kte 1n any 11mple 

wa,, enn on data a1 trenohant &I theee, 'the role ot 

pNdallon by the water1nake (or 1101, other t1ah 

pN4a1iOre) on t111h produoUon. .Some ot the pert1nr,nt 

or1t1oal variables, •any ot wh1oh are ind1T1dual fop 

eaoh atreu or parla ihereof, regarding which too little 

11 known at present tor an, one predator are: (l) 

ex1st1ng populations or the J)J'edatora and prey; (2) 

daily tood requirements and :.t1nda and amounts of food 

ea,en bt predators; ( 3) d1Not ettecta ot predation on 

populat1ona ot preferred t1ah species; (4) 1nd1reot 

etteote ot preda'tion by 1noreaa1ng, deoreaa1ng, or 

ottering oompet1t1on tor food or apace; (5) 1ielaled 

etteots ot any particular predator which also f'eeds on 

oUler pNclalore: (6) oull1ng efteot1 ot predation; 

(7) total etteoia of &11 ·pre4atoPa 1n oompeU t1on in 

any one habitat. Our 1ntormat1on eheda a little light 

on eaoh ot thees probl••• but not enough on any one. 

CleelJ, howeYer, the pr1no1pal food ot the water111ake _ 

on M1oh1gan ti-out e\ream1 11 nol a-out, wt otheP 

t11he1. An7 w1de-epread oontrol on natural waters ae 

1n 'feet V1rg1n1a (letting, 1939) or in PeMaJ1Tan1a 
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•ln•• 1933 (rnnoh, 1938; 8w1pzt,, 1939) oanao, • 

J1ae11t1ed 1>1olog1oally a, ,h1■ ,1■e. •• are 1n general 

agree■enl w11h lh• op1n1on of 1e..-eral worura, 1nolud1ng 

Brown (1936) and. Metl1ng (19:,8), lbal Nduotlon ot 

pop\llailon• a, t1ah oul ~ral etat1ona le, ho .. ver, 

Nqu1s1te and Juat1t1able. 
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pc,,.,d Item 

Troul 

Baa, or 
Sutl8h 

Forage 
F1sue 

Other 
r1e11e1 

Flail 
Raaln1 

Allphl\,la 

Inaeela 

lll1oellall60\&8 
In•erte bra tee 

TABLE l. l'"OOD OF l';C, CCi.!i~ON WJ\!Li,fl.:;.MAXJ:; 
AT TliOUT REARING STATIONS 

Baaed on 6b epeoisena oonta1n1ntr 514.0 co. 
gt toodr 

A B C 
J'oocl of Tho•• Snake• Food ot Tho•• enakee roo4 ot All (6k) 
(36) 'fh1oh Conta1ne4 (2t) ~1oh D1d Jlol Snakes Taken Al 

Trout Contain Trout Jtea,.lrur Sbtt.011• 

Feroent- f'eroent- Peroent-
age of age ot ap of 

Pero•nl- l'Jleque ........ c.y-- Peroent- J'rec;.ue..,.,,::y Peroent- Freque~_,f,., 
age 'by ...-of ' ap - ,-ner-of ' 

age - Mf"Of 
Vo1uae ooourreruse Volume OOOUP~enc• Volume Oeourreno• 

79.4 100.0 --- --- ~-9 56.3 

--- --- TPaoe J.6 Traoe 1.6 

20. ti. 16. 7 '-'l.5 57.1 44.o 34.4 

--- --- 9.9 10.7 3.g 4.7 

0.1 5.6 3.4 28.6 1.4 15.6 

--- --- 3.0 7.1 1.1 J.l 

--- --- 1.4 7.1 0.5 3.1 

-- --- o.8 10.7 O.J 4.7 



Anl'lOtated 11st of rood items. 'fhe following 1tema -------
"" identified 1n the food of the 28 snakes which did 

not contain trout and are representatin of the tood in 

trout stream habitats. LAKPREIS: 1 petro117zon14; 4 

American brook lamprey1 (Entoaphenua lamotten11). 

SUCKERS: l oatostom.1d. MINNOWS: 3 07prin1da; 1 

northern creek chub (Semot1lus !.· atromaoula'tue), 3.5 

1nohes long; 2 western blaoknoae daoe (Rh1n1ohtbf• 

atratulua meleagr1e); 1 Great Lakes longnose daoe 

(l\h1n1ohthya !.· oataraotae). WDMINHOWS: 2 weetern 

ndllinnowa (Umbra 11a1), each 3 1nohea long. DARTERS: 

l central Johnn7 darter (Boleoaoaa .!· n1ma), 1.25 

inohea long. MUDDLERS: 11 identifiable onl7 as Cottu.a ap. 

and ranging in length from 2 to 4 inches; 6 northern 

muddlers (Cot'tue J?. baird.11) from 3 to 6 inches long; 3 

northern burbot (Lota lota •culoea) w1 th lengths of -------
3.5, 4, and 7 1nohee. Pl\OGS: l trog (Rana ap.) and l 

'-dpole ot the green frog (Rana olaai iana). INSECTS: 

l of each ot Lepidoptera larva, Isogenue sp. l""'a, Tabanua 

ap. larva, graeahopper, Moriomol'UJI a1n1tum, and stonefiJ 

nJmph. These were taken primarily and are not from the 

stomach of some other organiS11 eaten by the snakes. 

MI6CELLANE0US INVERTEBRATES: 2 snails, Lfmnea sp.; 1 

m1111pede; 1 earthwol'lll. 

/f 



TABLE 2 & roOD or THE COMMON W'ATERSNAIE 
OH IIICHIGAJI I.AUS 

Baaed on 18 lnd1v1duala oonta1n1ng 253.S oo. 
of food. 

· lfwa be r of 
N1111ber ot W&WPeM.lce1 Deroentage 

'eroentage Ind1Y1dual1 Jonla1n1ng FrequeMJ' 
Food Jompo a1 t1on ot Eaeh ~oh pf 
Itea i,y Volume l'ood Item rood Item ::>oouJTenoe 

Game 
and Pan 
F11he1 19.3 2 2 11.l 

rorage 
23.4 8 44.4 F11hea 19 

Other 
f1ahe1 2.9 5 :, 16.7 

F1ah 
Remain• 1.8 2 2 11.1 

Jroga 
and 
Sala-
Mander• 52.6 6 6 33.3 

Rodent• Tl'aoe l 1 5.6 



Annotated liat of food items. FISHES: 1 sunfish; l ------
common bluegill (Lepomis !.· maorooh1rus), 1. 25 inohea long; 

1 northern brown bullhead ( Ame iuru1 n. ne bulo sue), 7. 4 inches ______ ......, __ -
in length; l mad.tom (Sohilbeodea sp.); 1 northern common shiner 

(Motrop11 oornutu1 trontal1a), 4.25 inohea; 1 blaokch1n shiner 

(!!,. hetero4on), 2.5 inches; 1 northern blaoknoae shiner(!. h. 

heterolepie); l shiner, (Motr0pis ap.); 1 hornyhead ohub 

(Mocomia biguttatua), 4 inches; l northern creek chub (Semot1lue 

.!• a tromaculatue) , 3 1nohe a; 1 bluntno ae minnow ( Hyborhynohua 

noatua); l unidentified oyprinid; 1 mu4m1nnow (Umbra .ll!!I, 
2.5 1nohea; 2 Johnny darters (Boleosoma n1grum), 1.g and 1.9 

inches; l Great Lakes muddler (Cottua 'balrd11 kwal1en1); 1 

eastern burbot (Lota lota maouloaa). FROGS: 1 leopard frog -----
(~ p1p1ena); 1 green frog (_!!. olalii:tans); 1 undetermined 

frog (Rana ap.). SALAY.ANDERS: remains ot 1 unidentified -
salamander; 2 mudpupp1e a (Beoturu1 maouloaua); J\ODEHTS: 

Traoea ot one small rodent. 

~/ 



roo4 x,. 

Trout 

TABLE J. J'OOD or TIE COMl!ON ~ATERSNAKE ON 
MICHIGAN TROUT STRKAMS 

Baaed on lo6 1n41Y141lala oonla1n1ng 707.6 ••• 
ot toocl. 

ll1111ber of 
lh111 lNtr o t Wa lePenake1 

~eNenlage In41T14ua11 Contalnlng 
Jo~1lllon of koh Eaoh 
r,, ol•• Food Ite■ rood Ite■ 

19.0 9 1 

Lapr•1• 3.3 9 1 

· ro•ap 
55.s 108 n r1ahe1 

Pllh 
Plnaln1 o.~ 5 5 

lui'bol 7.3 :, :, 

h'og1 12.a 9 II 

Mlaoellaneoae 

' lnftPWW&lel 1.6 7 

Peroenlap 
r.equeno1 
of 
ooolll'Nnoe 

h6 

6 .. 6 

72., 

4.7 

2.S 

0.9 

5.7 



Annotated List ot Food Itema. FISHES: 3 trout un1dent1----------- - - -
tied to 1J>•o1ea, 2.8, 3.0, and 3. 3 1nohee: 4 oommon brook trout 

(SalYellnua t. tontinal11), 1.5, 1.5, 4.8, and 6.3 1nohe1: 2 ------ -
un1dentit1ed la11pre71, 3.1 and 4.1 1nohes; 5 Amer1oan brook 

lampNya (F..ntoaphenua lamotten11), non-paraa1t1o, 3.5, 4.o, 

11..o, 4.2, 4.5, and 4.g 1nohea; 1 oheatnut lamprey (Iohtl'Wogson 

oastaneua), paraa1tio on t1ah,'~, 8.0 1nchaa; 3 undeteralned 

oatoatoa1da anrag1ng 1&..7 inohea (4.5, 4.75, 4.75); lJ oom11on 

wh1 te auoker1 (Catoato■u■ o. oommei-aonn11) averaging 2.?. 1nohea --------
and ranging from 1. 6 to 2. 5 1nohea tor 11 9Peo1men1 tile lengthe 

of wh1oh nre determined; 1 un1dent1f1ed minnow; 2 northern 

oreek ohuba (Semotllua a. atromaoulatue) of wh1oh l •• 1.a ------
1nohea long; 1 northern pearl 4aoe (Margar1aoua margarita 

naohtr1ebl), 4 lnohla; l hornyhead ohub (Nooom1a b1pttatua), 

3.5 inches; 3 western blaoknose 4aoe (Rh1n1ohthJ• atratulua 

aeleagria), 1.5, 3.0, and 3.5 inches; 2 Great Lakes longnoae 

daoe (Rh1n1ohthya oatar1otae~ J.4 and 3.S 1no~••; 1 northern 

red belly dace (_Chr......,o_ao.....,m_u_a .!.2.!.), 2.0 1nohea; 1 northern common 

ah1ner (Molrop1e oornutua trontalla), 4. 3 1nohea; 5 au4111nnowa 

(Ua'bra !!!!), 2.5, 2.5, 2.6, 3.5 lnohe1 (tor~ 1nd1v1dual'; 

1 undetermined darter, 1.5 1nohea; 10 northern logperoh 

(Pero1na oaprodea eem1taso1ata), 3.1, 3.3, and 4.o 1nohea (tor 

3 1nd1v1dualj; SO muddler■ (Cottue ep.) of whieh 9 "" 111■1 

muddlers ([, oognatu.1) and 32 were northern 11Uddlera ([. !!• 
, ba1rd11) averaging 3.11. 1nohea tor 71 that were treated tor length; 

3 eastern bl.trbot (~ lota aaouloaa)/ 5.0, 7 .o, and 9.1 lnohea. 

FROGS: 3 un1dent1t1ed troga (!!!!!!. sp.); 2 mlltroge (!:., oateabela,a); 



... 

1 p1ebN1 trog <!• p1plene) J 1 green frog (!_. olaal tan•>; and 

l wood frog(!,. q1Y&t1oa). IISECTSI 1 dragont11 llJIIJ)h. 

llISOr,LLAIIEOUS INVERTEBRATES: 4 earih-,r11a; 1 le .. hJ 1 anall. 

Thea• 111Ter'9'bl'ate1 were eaien primarily and ••• not troll 

the aloaaoh oontenta of 1ome other 1npete4 orpn1111.; all 

exoept the 1na11 wer-e the sole 1 tema of food 1n lhe awaaoha 

1n 11h1oh they •r• found. The abaenoe ot on,t1ahea troll the 

food ot Iha •o-on waleranake 1• puzzling alnoe th••• organt•• 

abound ln ll'oul atreama, aJte quite noolumal, and aN of 

alzee ln lheir Tarloua growth alagea whloh ahoul.4 be rea411J 

aooeptalde '° 'the make. 
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