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r ,  l h e  writer has 1-ecently described two new species of 

Acanthocephala, Neoccl~inorlzynclzus crassus and Octospi~ l i fer  

w~acile~ztus" froill the COI~IIIIOI~ st~clier of Douglas Lalre, Mich- 

igan. Of these the latter I-epresents a new genus. The speci- 

inens forming the basis for these descriptions were fro111 the 

extensive collectiotls talten by Dr. George R. La Rue during 

the sunlmer of 1912 in connection with investigation at the 

Uiliversity of Micliigan Biological Station. In the course of 

his iilvcstigatio~l illore than 375 sljecin~ens representing sixteen 

different species of fish were exaillined for parasites. The Acan- 

thocepliala obtained in this extensive piece of work together 

with exceptionally complete data were sent to the writer for 

identification and sttldy. Since no intensive study has been 

'Contributions from the Zoological Laboratory of the University of Illinois, 
NO. 137. 

"Illinois State Natural History Survey, Volume 13, Article 8. I n  addition 
to the descliptions of the two new species l~~e~ l t i oned  above the same work con- 
tains the description of P o n ~ j ~ h o ~ - h ~ ~ z c h z t s  b~llbocolli Linkins which is citcd srib- 
sequently in this paper. 
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iilade upon tlic Acanthocephala of a habitat in North Aillerica 

siil~ilai- to the one under coiisideratio~~ it seeiiis dcsiral~le t o  

pi-esent tlie rcsults of this investigation. A number of ilcw 

hosts have bectl discovered. These with biological data con- 

ceriling a iiulllbet of species, iilcludiiig a ilumber of importailt 

negativc findings, will add to  the available data concei-ning this 

importai~t group of fish parasites. I n  coiiilcctioii with the 

~xesentation of negative I-ecords it inust be 1-emembered 

that the period over which the examinatioils estciltled was 

iestrictcd to tlie months of July and August. '1'11~1s there is a 

possibility that fishes not parasitized with Acanthocephala dur- 

ing thcse two months inight harbor thcm at  otllei- seasons of 

thc ycar. Such periodicity has beell slioivil by the writer 

( I 9 I 6) to occur in varying degrees iii certaiil fresh-\\rater 

~l)ccies of Acanthocephala. 

lieighard (1915) in his reconnaissance of the fislics of 

Douglas Lake has recortletl t~vciity-two species of fish from this 

region. L a  Iiue's esainitlations for  parasites include data for  

sixteen of these species. Of the six species not represented 

in his rccol-cls of examinations five ai-e of rare occurrence in 

Douglas Lalcc, or  a t  least have been i~lfrecluently t;llten in col- 

Icctioiis. 'l'Iie5e rare species of which 110 examinations arc  

;tvailable are :  iVotr-npis cn~ i r~ga  Rfeek, Etlzcosto~~za lownc Jor- 

clan and Rlleek, Cottrls ictnlops (liafinesque), L,otn ~riac-~/losa 

(LeSneur) , ailtl U111bvn lit~ri (Kirtland) . The  last of these ac- 

cortlillg to 1Zeighal-d has never beell talcen in Dol~glas Lake it- 
. . 

sclf. Consequently it is apparent that rccortls containing data 

- for sixteen of the species make possible ail unusu:~lly com- 

lxehensive survey of thc Acaiithocephala iiifestiilg the fishes 

of the vicinity. 

12ight of tlie sixtecii species of fish inclutled in this investiga- 

tion were foulid to harbor Acanthocephala. 'I'he percentages 
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of infestatio~l and tlie nulilber of species of parasites foulld 

varied broadly in the different hosts. In  the follolving section 
a11 analysis of the acantliocephalan infestation is given for 

each liost species. 

Specilnens esaniined : 15. Infested ~v i th  Acantliocephala : 10. 

Alzalysis of Iizfcstatioiz 
No. of 

Species represented in indi~idual  host instances 
P o i i ~ p / ~ o ~ l i y i i c / ! ~ ~ s  bz~lbocolli Liilkiils, oilly. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  
Octospi i~i fci .  ~ i i n c i i o ~  ttls VanClea~e ,  only . . . . . . . . . . . . . . . . . . . . . . . . .  .I 
Neocc/ i i i iorI iyi ic l i~~s ciassus VanCleave . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Po~iap lror l i y i~c /~z~s  bzrlbocolli Linliins 
Po1iiphoi,/i3lirc/lz1s bz~lbocolli Linliiils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
Eclzi~iorlzyiicht~s t l ~ c c a i ~ ~ s  Liiiton 
P o i i l p / i o r / ~ j ~ ~ i c h z ~ s  b ~ ~ l b o c o l l i  Linkins 

Octospiiiifer ~ ~ i a c i l e i ~ i z i s  Vancleave 
. . . . . . . . . . . . . . . . . . . . . . . . .  

: 
A T c o c c l ~ i i l o r h ~ i ~ c l ~ t ~ s  crassus VatlCleave . 2  I 

T h o ~ ~ g l i  four species of Acantliocepliala were fo~und in this 

1;ost they were so distributed among iiidividuals that no liost 

specimen harbored representati~es of more than three species. 

A few illstances of simple infestation were recorded. Four in- 

dividuals bore P o ~ ~ z p h o r h y i z c h z ~ . ~  bzllbocolli only, while one 

carried a siniple infestation of Octospilzifei. ~izacileiltzls. P. 
blrlbocolli was present in nine of tlie tell infested individuals. 

One specilllen examined Aug. 5, 1912, barbored nearly three 

hundred fully matured parasites of this species, while other 

iildividuals collected a t  approxitliately the saiile tiilie revealed 
but a very slight infestation. K O  satisfactory explanation has 

heen found fo r  this great variability in degree of infestation 
witliili the same host species iron1 the sanie locality. I t  niay 

be due to individual differences in food habits of tlie hosts or 
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to a strict localizatioil of centers of infestation. If fishes bear- 

ing parasites which are discharging eillbryos frequent a re- 

stricted locality where suitable primary hosts occur in abund- 

ance, such an area might easily becoi~~e a localized center of 

infestation. The individual fishes by chance or by choice 
habitually using such a center of infestatioil as a feeding 

grouild would acquire heavy iilfestations of Acai~thocepl~ala. 

Other iildividuals feeding where infested pri1llary hosts were 

less abundailt wo~tld acquire relatively few parasites. I t  might 
l ~ c  even possible for  iildividuals to entii-ely avoid infestatioll 

because of individual peculiarities in selection of food. 

Catosto?lzz~s comnzersonii froill the region under considera- 

tion is ihe type host for Neoeclzi~zorlzy~zchus crassus and for 

Octospinifer 7~cacile1ttus. The foriner of these parasites was 
111-esent in about 27% of the suckers exaillined and always 

occurred in association with one or two other species of Acan- 

thocephala. 0. ~~cac i ln z t c~s  appeared in 20% of the hosts. 111 

one instailce it coilstituted the sole infestation while in the 

rcmainillg records it appeared along with both N. c r a s s ~ ~ s  an? 

P. bz~lbocolli. 

One specilllei1 yielded two representatives of Eclzi~zorlzy~ccl~- 

11s thecatz~s. While these were both fully illatuse iildividuals 

it seenls probable that they represent an accidental illfestation. 

The fact that nleinbers of this species inay find lodging in the 

sucker and there reach sexual inaturity indicates that there is 

no physiological barrier to the establishing of this species as a 

ilormal parasite of the sucker. The oilly apparent explana- 

tion of its general absence in the suclter nlust lie in the fact 

that neither priinary nor intermediate hosts of E. thccatzts 

enter into the food supply of this fish. 

The sucker is by far the richest in acai~thocephalan fauna 

of any of the fishes found in this region. One of its parasites, 
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AT. crassus, is yet unltnown for  ally other host as well its 

fi-om ally other locality. The diversity of its acanthocephalai~ 

infestation oflers a number of interesting biological probleins 

for consideration. Conditions foi- existcilcc for  thc sucker 

are apl~ai-eiltly not very favorable in Douglas Lalce. 'l'his is 

pi-obably one of the reasons for the great diversity in infesta- 

tion. l'rofessor.Rcig11artl (1915 :225) has called attelltion to 

the lai-gc n~mlbers of dead suclcers that are  throw^^ upo11 the 

beach (luring the summer. Accordiilg to his observatio~is they 

111-esent strong evidence of starvation for they do not seeill 

to be diseased "aiid are not usually parasitized heavily enough 

to account for  their emaciation." If lack of proper quailtitics 

of suitable food inay cause tllc death of ilurnbers of indivitluals 

of this spccies it is not an uilwarraiited assumption that many 

individuals are led to take as  food, organisnis ~vllich under 

norinal collditioils arc not iiicluded in the tliet of i ~ ~ c m b e r s  of 

this species. I n  this mannei- parasites not normally found in 

thc digestive tract of this spccies liiltl cnti-ancc with the unus- 

ual food substances talten by thc starving fish. Tt is apparent 

that the primary or interilletliate ho5t of ~clz i~zor lc~~~zclc~ts  thc- 

ctrllls cannot 1101-mally servc as  ally conspicuous portion of the 

food supply of the sucker, for a t  the season \vhcn othci- spccies 

of Gshcs in thc salne locality ai-e cai-rying heavy infes ta t io~~s 

of this parasite hut one individual of C. conlnzerso~zii carrietl 

a light infestation of this species. I ts  cntrancc illto the i~ites- 

tine must havc bee11 due to some unusual circ~umstance such as  

that me~~tioiietl above. 

La Rue's field notes show that of the fifteen specimens ex- 

amined only seven were adult. Of these adult specimens only 

one was free froin infestatioil atid the epithelit~in liiliiig the 

intcstiiic of this one sllowed thicltened patches suri-ounding 

pits which were evidently the scars left by the removal of pro- 



boscicles fro111 an earlier acantliocepl~alai~ infestation. All of 
the purely negative recortls for this species are thus based 

upoil exanliilatioils of immature fish. 

A l i o - o p t c r l ~ s  d o l o ~ l ~ i c l ~  LacCp6de. Small-mouthed Black Cass. 

Specimens exai~lined : 10. Infested wit11 Acanthocepl~ala : 10. 

A ~ i n i y s i s  of I f z f e s f a t i o ~ ~  
No. of 

Species represented in iiidividual host instances 
E. tlzccafus Linton,  on ly . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .S 
P. bzllbocolli Linlcins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 E. thecatlrs 

iif. d o l o ~ ~ r i c l ~  is preeminently the definitive host of E. t he -  

cntlis in the region  under consideration. Every fish exaillined 

contained this parasite in the digestive tract in iluillbers rang- 

j i~g  fro111 a single specinlen to more than a hundred. I n  one 

host tn70 individuals were reiiloved froill cysts, one froill the 

ovary and one fro111 the liver. I n  both these illstances the 

parasites were sinall ancl immature. This would indicate that 

their presence o~ltside of the digestive tract resulted froill 

adaptability of the bass to the role of iiltermediate host for this 

s~ec ies .  This saiue species was frequently talten froill the 

stomach of the host though the intestine and pyloric caeca 

seen1 to be the nornial and more usual habitat. 

A single sl~ecimen of P. bz~lbocol i i  was taken froill the in- 

testine of each of two hosts. Both of them were normal 

illatui-e individuals. 

dlici .opterlls sal~qtoidcs (Lacip6de). Large-mouthed Black Bass. 

Specimens exanlined : 4. Infested wit11 Acanthocepl~ala: '1. 
Eclzi~zorlzytzclaz~s tJaccatl~s is the only species of Acantho- 

cephala discovered in the large-mouthed black bass of this local- 

ity. I t  occurred in each of the four individuals esaminecl, 

t l ~ o u g l ~  in muc l~  snlaller nuinbers than encountered in 31. 
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d o l o ~ r l i c ~ ~ .  The iluillber in a single host individual varied froill 

one to fivc as a maximum. 
, \ 1 he minute size of the repi-eseatatives of E. tlzeca2lls foulld 

in this species is i~otewoi-thy ill illat it gives a probable clue to 

a periodicity in the life cycle of this species. All of the speci- 

mens of M. salutoides in this collectioil were exailliiled about 

ihrec weelis earlier than ally of those of M. dolomieu.  Since 

individuals of c. t l ~ e c n t z ~ s  froill the last iiailled host were much 

the larger, inally of the111 fully mature, and much more num- 

crous than ill M. sal~gtoldes, it seeills that evideiice is here prc- 

seilted of a periodicity in life cycle of the parasite. Since hosts 

talteil the second week in July carried but few iillinature par- 

asites while those taltcn the first week ill August were heavily 

iilfested with sexually iiiature parasites there is probably a sea- 

soil of the year whcil 8. tlzecatus is absent fro111 the digestive 

tract of its nor111al definitive host. This is l>orile out by the 

cvidence of an infestation period begini~ing 111 June or early 

July for the locality under consideration. 

A~izb lop l i t e s  ~ f l ~ p e s t r i s  (Rafillesque). Rocli Bass. 

Spccii~lens exailliiled : 10. Iilfested with Acanthocepl~ala : 7. 

Aiialysis of I i ~ f e s t a l i o i ~  
No. of 

Species reptesented ill individual host illstances 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E. tlzecati~s Linton, only. .  .5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. bz~lbocolli L,inkins, only .I 

L:'. t lzccatl~s 
P. blllOocolli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E .  t lzecat l~s  is the lliost characteristic acailthocephalail of 
this host. Iiifestatioils were extrel~lely light, single specilllens 

being encountered frequently. 'l'he illasiill~~ill iilfestatioil for 

ail il~dividual of this species conlprised eighteen individ~ials of 

E. llzccnt~rs and a single one of P. bulbocolli. One host car- 
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rietl a single gmvid feinale of P. b~ilbocolli attachetl to the  

wall of thc intcstinc. 

A cyst in the stomacli wall of one host individual yieltlcd a 

single speciillen of what is apparently E. tlzecntzts. 

Spccimcns esamined : 13. Infested with Rcantliocephal;~ : 10. 

A~ltslysis of I i l f c s t n t i o ~ ~  
No. of 

Spccics I-cprcscnted in indivit1~1;tl host instances 
E. thecntr~s Linton, o11ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .G 
1'. Dulbocolli Lillkitls, 011ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  

E. thccatns 
p. bzll,locol,i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . B  

* t 1 his spccics apparently serves E. thccatzrs both as ilitcrmed- 

iatc and as definite host. iTurnero~~s cysts heariilg E. tlzccatils 

were cncounterecl, especially in the mes<~~tcry.  All of thc in- 

tcstii~al forms enco~mtcretl were imiiiatt~re. I-Iowcver, the 

csamii~ations were all made early in fuly. I t  lias been point- 

cd out l~rcvio&sly that E. t l z eca t~~s  is apparently enterii~g the 

infesting stage a t  about this time. I t  is consecluently iml~oss- 

iblc to determine whether this host serves ilor~nally as a tlefin- 

itivc host or  wlietlier the parasites were talcen illto the digcst- 

ive tract and had not yet found time to cncyst as  woultl 11c the 

cnsc if this sl~ecies served only as iilterinediatc host. 

P o ~ ~ ~ p l z o r l ~ ~ ~ n c l z z ~ s  bz~lbocolli is a 1101-1nal illtestilia1 parasitc 

of this host, though it also is found in cysts. Oilc specimcn 

bore five normal adults attached to the iiitestiilc wall. 

I<eigliard (1915) 11"s referred to the associatioil of the log- 

1x1-ch aiid suclcers a t  the breeding season. I t  is possible that 

the cncysted larvae ill the bodies of the log-perch inay be re- 

sponsible to some extent for  the infestations of Pompho- 
rhynchus ant1 of ~chinorhynclius found in the sucl<ei-. The  

rare occurrence of E. tlzeratlrs in the suclier would indicate 
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that it finds eiltrailce with some ~iicoii~iiloii food substance. 

r l ~ u s  two possibilities present tlieinselves, either that tile 

suckers occasiollally feed upon the log-perch or the eggs of 

the log-pcrcli may carry larval Acanthocephala with them a t  

the tiille of their dlschai-ge from the body, thereby bringiilg a11 

infestation into the suclcers which are kilowii to feed upoii the 

eggs of the log-pel-cli. 

Specimens exailliiled : 168. llifested with ~lcanthocephala : 2. 

il single specimci~ of E .  t l z cca t~~s  was removed fro111 tlie 

stomacll of P. flavesccns, and but one other iildivitl~~al was 

foulld in the washings from the iiltcstines of forty fish of tlie 

sanle species. Of the 168 specimens of tliis fish examined, only 

'5 were searched iui!iutely. ?'he 1-emaiiiiilg 143 were not so 

Ihorouglily studied. 111 these the digestive tracts were rcmov- 

c d  ant1 slit open. Shaltiilg the openet1 intestine ill salt solutioti 

11sually secures 1-eprescntative samples of the woi-m parasites 

\\.hen the liquid is tleca~ited. Eve11 grailtii~g the probable 

escape of small, securely fixed specimens by this metliotl, the 

carefully studied 25 individuals give ample evidctlce of the 

111-actically complete freetloiii of the perch in this region from 

attack hy Acantliocejjliala. 

Specimens examined : 10. Infested with Acanthocephala : 2. 

~clzinol- lzy~iclzz~s llzccatz~s was tlie oilly species of flcantho- 

ccphala discovered ill this host. Of the two infested specimei~s 

one bore live parasites and the other a siiiglc one. All of 

111esc were sillall individuals, apparently not scsually mature, 

though collected in August when this spccies of parasite is 

ma t t~ rc  in othei- hosts. 



i l l r~crzrr l~s  ~zrbzrloszrs (14eSueur) . Coniillon Uullhead. 

Specimens exaillilled : 2. Infested with Acailthocepliala : 2. 

TWO deacl specimens beloilgiilg to this species were picltcd 

1111 froin the beach. A single speciiiieil of 1'. bz~lbocollz was 

attached in the intestine of one of these, while the other bore 

two intestinal cysts each containi~~g a youilg foriii of this same 

species of parasite. 

I,rs'15 01.' SI'BCIBS NOT INFES'I'EL) WITII ACANTIIOCEI'IIXLA 

liepresentatives of the following species were csamincd 

without reveals~~g any evi t lc~~ce of aca~ltl~ocephalan infcsta- 

tion. The number preceding each species name indicates the 

n~unber  of individuals examinetl. . 
G L c l ~ c i c l ~ t l r y s  51) ' I leri-iiig. 

2 I?rrporlzotis q ibbosr~s  (Liiineaus) . P~usilpkin Seecl. 

g Lepolrlis pnllldzrs (i\/litchell). Blue-gill. 

I 17 N O ~ Y O ~ L S  hr~dso1111rs ( TIeWitt Clinton) Spot-tailed 

ill1 inilow. 

I No1ropzs co~lll~t1r.s (hlitchell). Coininon Shiner. 

5 P e r c o r s i s  cji~ttatrls Agassij.. 'r'rout-perch. 

2 P r ~ ~ l ~ p h n l r s  ~qotntlrs (Ralinesclue). Blunt-nosetl Min- 

110 W. 

2 S c r r ~ o t r l r ~ ~  at~orrlncir lat l~s  (illitchill). IIorncd Dace. 

NEW I~os'I '  ~IECORDS 

As a I-esult of this investigation a fcw new host records have 

becn addctl to those ~)rcviously recordetl for G. t l ~ e c a l l ~ s  a i d  

for r'. blllbocolli. 

New hosts for E .  thccntrrs: C n t o s t o ~ l l z ~ s  corrririersollii, 

E s o x  lr~clirs, I- 'crci~ln caprodcs .  

New hosts for  P. b~i lboc i l l i :  Cntostoirzzrs co11~rllo.so1zii 

I'ercilrn cnprodcs, J P i c ~ o p i c r ~ i . ~  dolol~ziclr, Alrlblop1ilc.s ~ r l f i ~ . ~ -  

iris.  
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1-IOSTS 01;' SPECIES O P  ACANTI-IOCEPHALA KNOWN PROM 

DOUGLAS LAKE 

The following table lists the host of each of the species of 

Acanthocephala considered in this study and in each instance 

iildicates the relative abundance of the species of parasites in 

individuals of the host species. 

Species of Acanthocephala Host species 

~ c h i ~ z o ~ ~ l a ~ ~ z c l a z ~ s  tlaccatus Jdicropterz~s dolow~iez~ 
Lintoil Perci~za caprodes 

A~fzblofllites rupestl,is 
Micropterz~s salylzoides 
Catosto~~t.t~s contmersonii 
Perca flavesce~as 
Esox lz~cius 

Relative 
iilfestaiion 

Abundant* 
Moderate 
Slight*" 
Slight 
Rare 
Rare 
Rare 

Po11zp1zo~~lzy1~clzz~s b~tlbocolli Catostovzus co~~ranzerso~aii Slight 
Liillcins Perci~za cap~odw Slight 

Adicropterz~s dolo'1~2ieu Rare 
Ambloplites rupestris Rare 
A~~zciz~rus 1zebz~1osu.s Rare 

Ocfospi~zifey wzacilc~ztus Catostos~~us comutersowii Moderate 
VailCleave 

Neocclzino~hy~zclzus crassus Catosfow~us coiq~nzerso~tii Moderate 
VanCleave 

*Words iildicating relative degree of infestation have been as- 
signed arbitrary value as follows : 

Abundant-more than 50 parasites of the species under considera- 
tion found in at least some iildividuals of the host. 

Moderate-of frequent occurrence but never more than 50 in a 
host individual. 

Slight-never more than 10 parasites of this species in an infested 
host individual. 

Rare-not more than I or 2 parasites of this species in an infested 
host individual. 

**One iildividual had a "Illoderate" infestation. 
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