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reloaning are loarwd for a thrcP rnonth's 
per iod. To i11dividuals anrl to cluhs for 
study use, hooks ar,• loanrd for tw,1 In four 
wePks. 

Bor ro,vers ar<' n·qu,>ste<l to r(•l urn th,· 
hooks as soon as thP JJP"<l for th('n1 is pa~sf•rl, 
an d alu•a11s \\ h,•n hooks ar,. clue•. \\ hPrl" 
hooks a r e re-loanrd, fitH'S rnay lw charge,.d 
by the lncal lil1rary aud ,, tr11Hc,I "h,·11 t hf> 
books are returnPci. 

IJA!IL.\ GBS. Thf> pag-<·., of th1•-.r- b,,,,ks 
mus t not be: mnrkc•d and Ii bruria11s a rl' 
rrqui r c:d to note the condition of books 
whc•n loaned to horrowers and when l"L'· 

turned hy such horrow<'rs and to r<'port 
damag-Ps beyond T<'asonable wear to th,· 
S ta t e T raveling Library. 
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A STUDY OF TRITOGONIA TUBERCULA TA. 
THE PISTOL-GRIP MUSSEL 

l}A\·10 T. JONE.':, 

'fhe iu<'ent iye to stuJy certain unirnals cornes, not because of 
tht·ir utility. ln1t l,reu.us<> thPir uniqueness arouses curio-iity. The 
lil,ule lH·akl'd sk1r1u11<.·rs ( l{hynehopidll!), duck-billeJ platypus ( Or-
11 ii ho1·h.ync h 11,;;), the dog\i head butterfly (Ze rene c-a:son ia,) are 

1 ar111l 1111· cxar11ples. Arnong 111ollu.-..ks. the hu<·khorn or pi::,iol-grip, 
Tr1/11yo11ia t ulu rt ulata l Barnes), like,vise neYer fails to arouse 
<·u1·1<1...,ity. ( 'hildrl'll ,,·onde1 '' ,vhat is the matter \\ith it' ' and 
nsu:t!h· rei:!ard 1t as a frrak. 1'he noticeable feature about the 
shPll 1s I ht· ,urf.t( 1'. studd.ed w1th protuberanre~ "·hieh makes the 
11a111c • • pis1ul-Krip' · appl icable. Call speaks of the &1.1rface as 
"nodulous." \\hile Bc1ker calls the prominences "tear-like pus-
1111,·s." :--:.1111psn11 1 tt>ga1·,letl thi-.. shrl1 ai-. pe<>uliar C'nough to merit 
a ...,,.par·atP l,!l'l1Us Tritngo-nia. Ortmnnn2 thinks it resembles the 
<~uadrulas cnou~h 111 internal unaton1y to be called Qu;adir ula tuber-
1 ul,1l11 Bar11r.,\. .\!-4 to the> pus1 u1ate !-.1.l rface, he calls attention 
tn th,, fa,·t that Q1u1dr11la la.:hryrnosa (Lea), the maple-leaf is 
S<·arrl·l: 11 -..s pnstulosc>. \\ralk,·r, 3 ho,,·ever, as late as 1918, is 
1•011tent In l,·t It l'Prnain aloof 111 its own genus Tritogonia. 

~inq, .... on f.!i\ p-.. two "J>C'<'ies and one ,·ariety of Trifog()?1,ia for 
tlH' l n111·d :--:t:ilps_ In di:-.trihution Trr:togonia tubercula.fa is con
tin td In lh , .\l1,"'-.is.sipp1 \·allP~· and Gulf clrainagt>~t Call' gives 
11-., rant..."' .is \\·,....,11•r11 ;\P\\ ) -ork to .\Linnesota. Io,va and Nebraska; 
t,1 h ·1 n-....s and <'1'11t r.il T1•x.a~; to Ocorgia and .Alabama. The 
"JH•c• 1-... ,, ·1., < r·1t...ri11all y d, -..,·ril1t'd fron1 \YiS<>onsin. '• In most older 
\\11rk-.. 11 1--"W" u11d1•r th,· 11,n11r f'ni,> lubcrcul.at,u; (Ban1eq), \\'h ich 
na m ,. da 1 l's f ron1 1 /-..'.?:1. 

E · 1111111111• repnr1-. on Trit,,gnnu1 
,,,,,Is \i1 r 11 ah)J ~ ,\·ith L•thPr sh<>I]..,_ 

1 , .... \ 1 ,1, ,,f ti, :\11 no!, q. I' n, "· 

fuhcrcuhzta for the most part 
I t is used to a certain extent 

- Fn, l I• n1 ,! (, ., • ··-. ,.f th,• XaJ!t l, !I, r- ~~-1. 

\ -..._,,, i •1- , f tl ,, c "h,,111,·ntinu , f thr Fre~h '\Yatl'r ?lfollu~ra of North 
, , , • 1. 1 1r, 

• r l I l . r r I ' • \ . ,. II' .... , - • I . JJ . 
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in th1 Jll'aJ'1-hutton iudu-.t ry. ('\1kr1"" n.·port~ it 3.., haviug ' \\·h1t1• 
n,1,•re 01 ~ood tt•xn1rc n11d quality l,ut ;.., oftt•n :--potted. I t 1 ... 
thinni ... h .. t thl.' tip and ha:-. a ,·el'y l'CiH!.dl b,u•k: ,{)1111• ,hell, ha,·c 
a. pinki,.h tingl'. · l'>ukc1 6 rt•port-- that the ~alt J;,urk anu -...;1n

1

:rn1non 
spe ·ic, llliuoi--) a1 e of ~oo<l quality for huttou,. nud l ,lll atten
tion to the f. ct thnt "abnormaliti:. und p,•arl~ g1o"th.-. du 1 

injn1ie or pnrnhiti 111 n.i· • rare iu :-.pcriu1C'11, tif thi-. -..pcch:s "Xnn1• 
in, t · 1 all r 1 ort tho nacre n u=-ually ,, hhe, but oft<in blotched 
in larg I tin11•n ,Yitlt ir1egulnrl~ 1.li u·ilJu ed brO\\'lti,h ~ot~. 
I le •~ s. th: t 1norc than half th iiJll r fro1n t110 nhnba l~h-er 
~lnb. 1nn ha, • p u pl~ nn •1 c. 

1l'hc f0Uo,,ri1 ,, cxt1, c s fr n de · ·it 1011 l i;·u~ 1n u 

icatUlC' f thC' hC'll and :u1i1nal. 
\Yn1 1: lld \\ hipplr7-" ,.\ll l0\11 gills~ l\ ilag 1pia shell 

large lid rho111boid. t1·11ucntoo p t 11 11 in th 1uale, 1 
,,Jth ·, '-t1ung to 1.:r101· ridge i si1nilnx in h p 

Pill!; 1· u11 I l r 1 111 the 
f • 

\·e p u: t nl --··-~p 

tJ1cf•111nl \\ ulk r " i'J i l 11m 

n• a I t th, • · 
1ill1tl \\1tt t,r. lJ1 1nu· 

lunul 
th.1 n 

nnl1 1· :,r, 1,, all, f, f1 111L nl d1 1111unl 
l )\1 1•1 1:1,,t:l'n111111 i .... thu1 .,nil ,ugh, 11 t ~c.nliug 1",l Illy; th1 

pi• -.rn.,t I l. ~ 1 r 1 h n. nu l t h1• 11.1c_tr1• n.., l,1:, 1'1' t hirk.. l1r 1 
l,1) 1: 1-- 1..1 t 1 :in n t Ii l' 11111 ,it 11 11 r tht llll h1l1',. 1 1n thi> 1n,ii.lC 
of th ,.,,1, ·II tht' ,ra, I'<' ~H , h ,h1 "in!! no I nnf 1111 ty 1 tht 

l'ongh ext, 11 1· t''-' J t sh~ht n11 lul.11i 11, Ill l h1 J 1,t1 rt 
and :n1 .1rl'l1t:tl furJ " 1•01 n•,111 ndtH • t •• th1' 111111 )! :il ai 
lattl'r ,, IIH l111111, 'l g-r1•at a, t I pull th J11.1ntl 
shrll thn, l11t,1\..,1n!! th1• p,tll1,\l li1ll ,t'- fn Ii, Thi 
irn 1.."11lnr hut often I lt1n!!,1t 1• ,111 l pQInt , r.11linU~ u 
dir1,·t1 II f1n111 th1• l,P1k Ha<'k ,ii tin I -.lt!I I' llluh l 1 
1•,p1•1·1 1 1' , t' t 1, .. ,]I! rt h,•11,. th,• n lnlt ... , r, , · ·,, . L 1 ~l I l 

HllilP.\ 'll h\t!!t' f,lds . 
• \ (!ol\ld ... , I t Ila 1,1'1 h II\ 1dt' ,u •)1 l t ( .:~ Ir Tr' 

,·11/11 ',r u • h1 F1shl'1 11-.. I ~Ill'\ Hl Ht I tH't ! ll · :--;,1tn1 ti 

I I \\ . ' \I • 1 I ~I " ,., 1 IJ ~ ! I -
' I ' I II I H ' • I 

I' \\ I' 
I , , ... 

1 i 1 I (I 

11 , ' 11·~ 11 l 
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P1·opagation of Frcsh-'\\,.ater ) Iusseh;&_" There T ritogo11i(l tuber
< ulrtla is rccorJcd as being found in sand. sand anJ gravel, g ravel, 
1 1ud antl sand. soft n1ncl over fu·n1 bottom, ntu<l and c·lay and sand. 
_\nthoritirs di<:ag-rce as to "·hich kind of l;otton1 Tritouonia fllber
t 1tl 11la prcft,1·s. -;u111e believing ··mud" or ''n1u1l over fir1n l1ottom'', 
,,·bile other-., believe ··.~ravel ''. Dre,y9 retords it as cr,n1n1on. es
pecially on n1utldr bottoms. Baker found the largest specin1ens 
· · ou a nnhl h0tto111 although it also livr<; on sand and gravel 
hotto1n." The specin1ens on ,vhich this a1-ticle is base1l ,vere brought 

up by the sand pun1p from the sand bed in I owa Ri-rer ju~i sout h 
of Benton Street brioge at I owa City, I o,va . Ron1ewhere in the 
neighborhood of fi fteen speein1ens were secured during the period 
from ~eptember th rough December, 1925. \\Then r oek an<l gravel 
,-.ere pu111pe<1 up with the sand they see1ned to be the n1ost plen
tiful. They ,Yere th ro,vn out very irregularly, mor e tha n half 
the nurnhcr being secured on t,vo days between which several ,veeks 
interveneJ. As the intake of the sand pun1p ,vas swinging across 
the river in ever-lengthening arcs, this would h int at gregariou s
nffiS. S ingle specimens ,vere secured while the pumping was con 
fined to th e middle of the stream, but the t wo groups wer e struck 
,vhen pumping was approaching sh ore, yet in d eep water and 
current. Coker, S hira , and co-,vorker s r ecord Tritogonuz. tuber
cul,a.f a as oecuring in little or n o current, fair or good current, and 
st r ong or ~rift current. T,vo au t horities think it prefers the 
serond situat ion ; one, the la st. \ ·\ 'bile Tritogorda tuberculata seems 
to prefer a current, it can live in sti ll ,vat er. Of the group on 
,vhirh t h is article is based. one was kept alive from the latter part 
of Septeni ber to the first of the follo,vin g D ecember in a vessel in 
,Yhich the "·ater ,Yas changed onre a day or once in t v,o days. 
T ritnyonia f11.berc 11 lata outliYed other species (Qua-dr ul-a plicata, 
Q. JJ11,t rdosa , and L rnn11sil is gracilis) kept under simila r conditions. 

( ) f thf' other forn1s QHadr11la pl icata seemed to approach the en
duranc-c of Tr-itogonia tuberculata. 

~.\s th is stully w·as made in the f a ll there was no opportunity t o 
ol1ser\ <' gloehidia !'or 1'ritogun i,, t 11 brrcul11t,1 is a summer brecder .1 0 

Si11 1pson. quot ing K elly , i11 "Synopsis of the Najad cs" ~ys that 

' < '"IH•r, '-.;hira, Cla1 k, an<l Howard, p. 106. 
:, l'u1os <,f I,n,a, Vol. 3 . 

H 1 • .. ker anJ others. Natural Hi story and Propagation of Fresh Water 
~I u;.sP]~. 
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th1• 1,,rn1 "ith thl' 1•111npres'-c1l ,hell, ha,·in~ the cxpan,h,1 llap 
hrl it1t1, i, the f1·111nl1•. \Yer~ littl,• ~ec1n-- to be kno\\n of the life 
history oi thi, ,pe,•i{'-... C'uker, :;-;hira. and as.,ociat11s ghe an illu'-
t r,.t i, 11 of a g-lnehidiu1n, and ob,rrYC'd 1 he !:!l'0\\1 h 111:ide by a nu·,1~ 
in1n sizq_l <.,pe ·i1ncn fr111n .l\1ly :jl, l~lll lo Xo\'. 1-1-. 1~.ll:1 <111r1n!! 
,,·hi,·h tl1e1. \\:I cll1 in<'l'<'nsc in leni;th ol' o.~~(j i111•h. 1iakc1•. in ,-ilt 
Furh :it Iii nH'l' P,1rk, 111 .. f,)und la1'!.!'1 1na}P, 11:-, nun. lnn!! an,1 
fl 111:1\r-. 1-i:-, llllll. lon~. lO"(•thrr \\ith ;Ollllg' 1•1•1•i,1111'l1 -tli 1111 n. }qJH .. e 

'J' rittJ J•1 1 'tt I 1bc t( ulata has 111, n a11, l i ~ ct rep<•l tP, l a-. 1•,111Hn
11

11 in 
1,~a1 <l to nu111lH•rs throughont its 1':lngc. 111 the rf•!!ion oi lu\\,i 

1 it~ 1hC' ollo,, 'ng al'l the 1nos1 ,·01nn1on 1nu,, 1-. in 1hP ,r,11 r 1Jt 

th,•ir ahu 111.111<' , ju,l~int: 11·0111 "hat the s'lllll pu1np Un·o" llJ> 

:u1,l f1r1n thr sh1.:ll pilr :ilon!! 1111· "ho1·t .. 
1. (1n tll'ula. plitatu C/ . 1111cl1ilni11 is lt ........ ct)nnnon than </. 

11li<uta and i u nall~ 11ot <li-...tillh"l.1i~h,·d t1on11t.) 

:.!. :-::~'111ph) 1 t n cn1nplu11ata 
3. La111p,'Ji-. !!l't1l·iU 
4 I I 1psili" li!!, 111entina • 
, \ 1 u lnnta :,!r,1ndi 
IJ. <i11a<lrula pu,t:ul ,,n 
, ' l'ril · ii t11h• r,·nh ta 

' I • 1 n en t 1· i" ,a 
!I I '1 111ii,il"-... anotl ,nto1h1t-. 

111. I 11 hQll,\t'i,l l'Pllt'X3 

11. P lni; 1a 1h111.11·1f111 ,ni · 
1 ~. L·11 p,1lis alnta 
1 '.1. 
14. 

1 -•. 

1 h. 

17 
\ .... 
I ( I 
:..1 ). 
21 

•~n; l111la tri~(lna 
L.iulpsilis ,·apax 
I 1J1· t 1[11 111,I 

llll,1 11.1 ,., ,•1·i11,•a 
l , 

l~11. dtula 

1 ii I 

:r \J,l 

ul ,1 , 

t I l JI\ 

>• • UlC!l, fill 1 1 
-1 ~ (>1•111 

• I ] l 

\' 

1 ,·nl ,·t 
'I \ n.: !.! Jilli \\ ( I l th I' I\\ H nllt I , I' l ' I 

I I ,, I 1 ,•i111 u,-, of Tr fir.1 
·1•1 -.. ... , ' 1 r ,. , :: ( n 111 1 ,111 1 , l r " r ,1 l u 1, 1 

1 l~ I 1. I ,l ph, ,1{ ,l 

" L, II\! ,11J !.!I' 1f'ih 
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3. Anoclonta grandis 
4. Quaclrula pust ulosa 
5. Tritogonia tuberculata 
G. La111psilis anodontoides 
7. Qua lrnla tr1gona-l Rpecirnen 

Plenrobe1na U:.>sopus;._1 Rpecin1en. 
9. ~yn1phynota con1planata-l Rpecimen. 

10. La1np..,ilis reeta-1 Rpecimcn. 

7 

Shimek\ ·' I{ey:-; to the )Iollusca of lo\ra ' ' ,vere URecl in classifica
tion. Dre,y \ .. l:nios of I o,va" , ... ol. 2. Coker 's " Freshvl'ater mussels 
and the nn1,~e1 i11elustrics of the Lynited States" and other articles 
,vere u,etl as ehecks on identification. 

I wish to thank Dr. Gilbert L . IIouser and Dr. Frank J\. Strom
sten for the fac- ilit ies proYided in the laboratorieR of Animal Bi
ology of 1 he State TTnivrrsit~- of J o\va " 'here thiR study ,vas made, 
as well ac.; for the helpful suggestions offered. 

Tissue::- for se(•tioniug-11 ,vere fixed in Bonin 's picro-formol, Car
noy 's fluid, ('hrom-aceto-formaldehyde,12 and Chrom-oxalic acid.1 3 

The paraffin method for delicate objects ,vas used. All sections 
1vere cut 10 1nicra thick except one thick free-hand section through 
the eJge of the mantle to show the calcareous bodies in the connec
tive tissue. For a detailed study of cell structure it would be 
better to cut still thinner. Sections through the visceral mass were 
floated out in \\' arm water imn1ediately after cutting to prevent 
curling. T>elafield 's hematoxylin and er)i hrosin ·were used as stains, 
although 1nucin t ests '"ere made with thionin also. The calcareous 
nature ot structures " 'as tested by adding glacial acetic acid to 
freshly -~tai11el1 sections an<l obserYing changes under the low p0\\'er 
of the rornpoun<l microscope. Permanent sections ,vere cleared in 

11 See GnyC'r for technique unless specific·ally stated. 
1:: Formula ui-t>d in Laboratories of Animal Biology, S. U. I. 

C'h romic Arid, I % 640 cc. 
G latial AcC'tic 40 cc . 
P ur,• Formaldehrdc 3~0 cc. 

,va!<h out in watrr. 
1000 cc. 

1 3 F ormul?. u~C'd in Laboratories of Animal Biology, S. U. I. 
Oxalic Acid, 8 % aq. sol. S00 cc. 
fl5<:r Alcohol 000 cc. 
Chromic Acid, I % aq. sol. 600 cc. 

llix in the ordC'r as named. 
2000 cc. 



"·' le l and n1ountcd in halsa1n. 
dl"<t \\ in~, u rai ·i.: 

,,r 1e 1naL1,.,_ by th f'(•tion..;. L'X<'l'l't fi~u• 1
1s '· ~l . 11. nnd :21 

the 11r<>.ic~1·tin!.!' rnir10,t:ope. Fh?n11•, ... ~l a11 1l 14 "e1·e rn 1 

oil i111111ersinn. 
'fhe \ig-a111<1nt in '/', ifoyon ·a ~1tbt t·c11lida <'xt ,,ud from · ti('I hen,k-.. 

]>Qst1•1•ic>1 ly ahont half th(' ](111':!lh of tho hi11!.!C te th. 1 i--- 11 \\ 
us11all) not ri~in~ nlJo,·c• the ), , I of the ,lorsal part of he Yillv , 
_\ntrrior and po t1'ri01· to tho li!!alflL'llt li1J 1.he anterior nnd po, er• 
ior lnnuh<: r ,p cti,cl) . 'fhc forn1 r lu.1., n101·c epide11nnl 111 e1• 
rtn,1 is hettcl' dc,clo1 e1l. Both ln1 tt! " aad uh Ji .!a1ne11t lirl\e a 
Ju a,·y unter l:i~ l r 1.:or1 •spo11din~ to the pc1io-:r. 1·n1n of -:be ._ .1Jv , 

1'h,· interior 1Jf ca1·h ,·ah<'. if 111 nnal. i a. 111il i; 1 irn. !! if th 
r th<'r, r-xcept for t11, t{l'th. '!'he e:u~1iuul 1c· lth. nornia.Uy t:'\'.O in 
t a1·h ,·ah'l:. are large a11d j:1g~ell. thl· 1no::--t ~nterior 1•nr liual in 
the lt.-:11 ,~Jl\'c h1.•iiH! u~uall: largc,t. 'fhe hr nd, ,1nootl1.t flntt1.ue l 
jun ·tio11 lit•t\\('f' ll the <'~rdinals and hini.:1 t01:th is". ll d vc}O}} l 
in both ,ah· s. (In the right ,·al,, it f. r•c u~11tl," lica1.; a iudh 
t;1ry 1hinl 1·ardinal. 'fher' an.• two hinl!t> 1e,,lh ~11 tl1 •• 4"' 
anll oue tooth in tlH' right. ()f the• i t}rnu•r Jht• , cnt · l 
usually highC'~t in its posterior <' :d1)1lt. ~-ht hint.rt· ••th r: 
~1raif.("ht hut do not 1un paral1<,1 ,, ith thl dor~1l h ,rd1 I' ii: the s 1' 

Buth antPri11r and p1,st 'ricn· ad<ln1·tu1· sl•ars nr1.' ,, rll 11npr ,,eJ 

th fonnvr being dt'l'jll'l'. ( 'ontinuou-. \\ith it, inne l)oi: -I, :r i 
the •war of the anterior rl'tra1•tor petli,. The i1nprt's.,i'1n of 1 

prot ra<·t n1• pc.\is. in111H•1liatl·ly p11'-tl•r101· to the unt l'ri )r 11 
is l''-{H'1·ia!ly il1•t•p. Thl· pnsterior rl'trnctor JH'1lis s, ,tr, I 'fa::.., 

dur,.r,-anl<'ri ,r bordi"'r 111 thl· l't''-tl'l'itJt' add111' llH'. b t 1: -.. 
Tht> pallial lt11P nunnally l'Xl<'ntls 1·ro111 th1.• 1n 

nf t 111• anl1'l'ltll .t,li.h11·t s1·,1r ;Ir 111~.\ t11 t h1• "ll 

1111,t,•rior : ddu1·t1 r ,1 •,1 t dot's 11111 run para 

( '" ( 1l'1•i;1ll:, i11 the (11 sl . part. 1,111 ('I nlllll 

,, it h1111t f,1llc1wi11~ th,• p11,t1 ri41 hnl . , 1 
, 1 ,..._(' 1al,I;- lll' p}11 a h 1 

;1 gt I\ ht Jt:11 ,t I!! \\ I 
a11t1 1 i1 ,r , l1lt11·f ,11· '-'' 1, ·1 
11rl) <"lof' ti a111l J•• .I th t 1,1·••ll 

gr1111\ 1 IH·,· ,1111 s t:1111t, ,. 1 11 p1111·1·1 ,l, p ist 111,11•\.,. 

rtdi:c·. !1hJ1qtll'l: ,lors:tl 111 t lt1· .!1 pn ,,11,11 \\]it l' h nll'l'l'"l 

11111l1t111al 11d.,,• 1, ll(lt i,·,·,il,le 11 si)llll' ,h, ll--. 
Tiu· 111.111111· , Jc,..., 1:, 111, 1 ,t-.; t hf' 1111wr -..u1 i,lt'l' 1 f t':H·h 

lt 
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is atta,·lH•ll at the n1us<·lc scars hy the piereing- strands of the 
ru.11,1·lt·s. :ind at the pallial line al"'o hy 1nnscular strands. The 
111:1111 le i-; thin an<l barely transparent except the portion distal to 
th,, Jl[Llli:il atl:1<·h11H·nl. \\hirh forn1s a thi<'kencd 1ntv,cular etl~e. The 
1-ii.dit and lC'ft lobes o( the n1antlc arc fastened together between 
!1c t" u sivhons in t ht~ J'P~ion of the posterior tern1inat ion of the 

aill,. .\t tl11' exJ1alant siphon there j-; little n1odificntion of the 
n1antl1>, lint at the inhnlant the 1nargin i-.; much thirkenecl, an<l the 
innc1· part is 1nn<lifird into papilla:, rullc,l siphonal tental'les or 
timhria,_ ThcsP are most rohnst near the renter of the siphonal 
<•J ,en 1ntc Th Pre a1·e fron1 i:ieYen to fourteen larg-e fhnhriie on earh 
si1l1• ol' the siphon and twi(·C that n1t1ny s1nall ones. The t\\'O lobes 
<•I the 111.intle 1nect near the posterior en<ls of the hinge teeth. A 
thi<·kenc<l fol1l of the n1antlc (fig. 4-x) l~·i11g dorsal to the hinge 
lPrth t·o11tinues as thin c.,hPet-; o,·er the hinge teeth of both right 
and lelt \;il\'PS. R<'t,\·een the bases of the cardinal teeth the n1antle 
is thiekctll'<l, :in<l again becomes; Yery thin O\'er the jagged portion. 
,,t the cardinals. 

The fun<•tion of the 1nantle in secreting the shell is an interesting 
I 

,1 ud). The edge of the mantle is modified, not on ly at the inhalant 
siphon, but to the lesser degree all around. In cross-section it 
,how" an outer, a rniddle. and an inner Johe (fig. 11 ). The peri-
1strn<·11rn ic., s1•crcted fro1n a grooYe at the junction of the outer 

and niiddle Ioli<'" This grtH1\'<' is linr1l \'entrall)' by n n1ound of 
1all 1·olur11nnr epithf'liurn an1l d1H·sally lJy <'uhoi1lal epithelinn1 (fig. 
I '.~). TJH, pr.riosf ra1·u1n seents to <'orne off of the latter a~ a secre-

ic it. The,, 1•(•!1s of his 1-(ruc,\'e arr. uot pign1ented as is the n<'ighhor
lTI!! c pitlu•lin111. This appara1us rnakcs an rx<·ellent histological 
,1 id \\'1thout n,in~ a lens tl1<' p ,rio,tr:1<·nrn f!,tn hr ,rn11 -.,trrtr.h-
11 • tt\01' hl· tlll t'I' ft1ltl to tlll' t.,:d !!l' of th(• \"[\!\"('. in -.pPeintC'll'> 

t it 1 1.111111• has l>l'l'll II di,tur!,cd. The ori!!in 111' 1 !J,, pri'>-
1 .,•pt· .11J I 11.1!·11'1 111..; L,.,.<_,:i' i, 1111t s > <:\'ident. ~i11i:,· t ltP peri

t ·a,·un is till' ,>ul<·r la_v,,r. a11d is laid dcn,11 fir,t th<' •Jih, 1· 1,,-0 

J.1: l l-.. ,, ,uld h.i,·r to J,p fr 1·1111 d ]j,· 11H r,ut rr 1 tlw o · he "l!!e or 
1rt ·r t1pitll ,Jiu111 111' the 111:111 le. ;(11 histul ,!!i<·:il 1 ,·id •!Jc•· ,,·:is 

1ll 11 :1s t,1 h ttri!!ill' ,,f ti"'" t wn. P:1rkt r :ind 1 l.1,\1 t ll n1ake 
t 1 · ,1;1t11111t n1 tl1,if th1' pn,;n,qi,, c·,,;lt is also f111·111rd hy thP edge 

I t 1 · 111111th' ·ind Pt<• 11.1,·r, nu, ,·oat !,_\· t h11 \\'ht I<• 11uter surt'a1·<' of 
1h 111. 1 tit• Thi• 1,111,•r t pitht•liun, 1·011-..i,t-.; 11f tall eolu11111:1r epithe-
11al •·L•ll-., 1 fif.!. 1+ re,ting, 1111 a hornngeneou-.. basernent nH•rnbrane 
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under which are the n1uscle cells and connectiYe tissue. The inner 
epitheliun1 is ~in1ilar but contains n1orc n1ucou~ cells, 1nany of 
,vhirh are snbepithclial (fig. l'.2). The inner lobe of the edge of 
the n1antlc <.'Ontain .. -; 1nuch an1orphons n1aterial \\hieh stain:- blue 
,nth hcn1atox,·lin. In the n1idtllt'. r·onnec-tiYe-ti,,1.1e hn·cr of the . . 
mantle>, largP n1asscs of granuh·" ealearrous in nature ,,ere found. 

These 1.li,intcgrate lra~t in thiek sections. 
A 1n·ut•e-,,. no le,..., intt're .... ting lhan the a,•ti\'itics of the 111antle 

edqe, i-.., goi11g for,,arll in the region of the hingt teeth an,l enr<linal 
teeth. Drt'"'- in ··l-nios uf lo,ya". \'1L 1, uhc .... :--e1·tiun:-. through 
the teeth, -..ho\\ill~ the u11tlnlating la~ ,·r, of nacre dPpo,ited by 
thu 1ua111lr. l'oker and co-\\·orker,) in ··)Jatnral IIist111·~- and P1·0-
pagation uf Frc:--h-\Yater ~lussels", say that h) po-,traenn1 is laid 
d0\\'11 h: the end" oi the 1nuscles in plaC'C oJ' nat1·c. :--.in1·1.~ tl1l~ 

muscle-; retain th(' sa1ne relatiYe po,ition un the ,hell during- the 
life of the ani1nal the) n1u:--t 111i~rate to keep up "·ilh ..,_]H'll gr1n,-th. 
Thus a la~·cr of hypostrae\1111 r~t('nds in a tapering ,cin thruugh 
the nac:re t'ro1n the beak to eaC'h rnu-,ele ,,,ar a1lll to the pallial lint•. 
C'onsi, le1·ing t hr proeess of ('nla rgl'u1cnt of 1 he t 1•1~1 h h~ the 1n,n1t I' 
as going fur,,·ard oye1· th<',c enrli<•t· 1lepo,its of h:tPl)st1·a,·u111. tbc 
t:>xplanation of the gl'O\\ th nf this part ot' the sh<'ll l <'1•011H>s as 
intere--tiug as 1h1· nu1rginal grl)\V1h. lt i, intel'estln~ to HlHl' tha 
t he thieke--1 part of the 1nantlr, ,vhich is in the region of tlJt.: 
1nhal,111t siphon, prodn1•C's the thin1H'st part Ol the slu•ll. .\ f0l1l 
of the 1nant le, 1·0, er1ng the anteri11r cn1ls of the gill" a1Hl the liver. 
i, eu11t:iine11 in the u1nhn11al c·a\·itY \,·hi1·h in Trilo11011vi t1tfH:n 1dr1tu . ' 

l ies un<lcr the liattrnc,1 jun1•tinn of ('at·tlinal antl hin~e t1
1
c th. 

ThL• uutcr g"ills are a1ta,·IH'<1 to the innntle. I,(h1•r's organ, a 
light h1 ·(nY11 body. lie-.., alolHl; th<> 111;_1n1lr. 1l11rsal to the .iun1·tion. 
gill/', al'l l!Cnerally eo11-,1dL're,l as 1110,lilic,l fl)l11, nf thr 111an11e. 
There are four g-ills, 0111• 11air on eaeh sill<' 1>f the <'Pntn1l. yj-..,•c.ral 
n1a .... :--. Tht 1,nicr g:ill in 1'rifor11n1i(t f 111 rrc.11l"tu i, 1nu1·lt shor•tr> • ban 
the in11rr 011r.. as ,hown in fie. :i. E,1l'h 111l1 i, ,-.. 111p, -..rd l)T l\ 1 

l an1l'lla \\1th an inll'rY0ning :-.erils al' \\atl'r tuhe,. 
arc <:DI nE1·tcl1 hy interlanH'llar ju111·tion, b1.•l\\ll'll \,:1 L1 r t 1lw-.. 
Eavh lan11']la j..,_ fin1'l:· ,tria ted Yll'lieally 1111 it, l•llll'I', l! '.i,·<' I., 
ridgf•s and ~J·1111\ r-,. '1 he,1• ridg1·-, ;q ,. the ~ II fila11111)1, ·1., r- · 

alt:' t Ii t11 th<' 111illinH'tPI' iu Olll "l1<'1·i11ll ll ...,t 1d1e1l. 
llH'll. 11,t rlanu·ll.1r tnn,·11111 1, -..h11\\ ,·d t Ii, 11H!.!h t 11,· l.ll 1e l·t ,, ti 1: .\ 

CPU]d he (•ountP,l ir1111\ the r,u1-..i1ll'. Tht-..rt• \\<.'rl' t\\elve ni tht "' ,1 
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one centin1eter. Fig. 17 show8 a cross sect ion of the clorsnl portion 
of the g ills. The filaments cnt in section al'e margined ,rith 
ciliated epithcliun1. Spaces, called o~tia, open bet,veen fila1nents 
and eon1n1unieate ,,ith the water tubes. Thus \\'ater, ad1nitted 
thr1)11gh the inhalant siphon, circulates fron1 t he 1nantle CaYity 
tl'l•ouuh the o,tia. through ,vater tubes. to super-branchial cha1nber, 
an<l ont at the exhalant si1>hon. Through the snhc;tance of t he 
Jan1el1a a1H1 in1erla1ncllar junctions rtm n1aD~- l1loo<l Yesscl-;. 
:-;e;h\\·aned-:l'. in 101:J. ,,;-orked out the relations of these Yesseh, 
in . t11odo11ta. Ile fin<ls that the Yenous net or reticulun1 lies 
\'1•11i<·nlly lH'ar the outer etlge of the lan1clla and extends into eaeh 
gill fila111ent. The arterial net i" repre,ented h~- a vertical net,vork 
of , essel, near the "·atcr tu lies. Betw·een these t,Yo netc; there are 
c·o111JC•<·tivc·,. Th0 larger arteries eo1ne in t hrough the interlan1ellar 
junct1011.;_ Supporting- i·od-, are found iu the :fila1nent~. In the 
tlor:--al portion oi the gill. mucous 111aterial \Va<; found. l\Iasses of 
111u<·ou~ 111atel'ial see1n quite con1mon in the mantle and rertain 
pa ric:: of 1 he body. ~on1etin1es they are amorphous, son1etin1e~ 
goblet <:ells. or long s11bepithelial 1nucous cells. The last case is 
hest illustra ted in the long subepithclial mucous cells in the Yentra] 
p11rtiun of the foot (fig. 16). 

The \ isr•eral mass consists of t\VO parts ;-the viscera] mass proper 
and t11e rnnscular foot ,vhich curves over the ,isreral n1ass ven
tralJ)· and a ntP1-iorly. 'I'he foot in the Tritogo,n·(l, tu.bercnlala is 
narro"·er nnd projeets n1orr anteriorly than the foot in mussels 
of thP Lal,1/>Yilis type. ..\ '-'{leC'i111C'n kept in an aquariu1n quickly 
liur1~t1 11, ·lf in thC' sand on the' botton1 when the ,vater becan1e 
c;ta g11c111t, instead of pulling it--rlf o,·er the s11rface as Lan1p!>·i'.l1's 
gra, iii., ant1 Q1uulruht pli~ala <lid. 'I'he foot in Trilogonia tubercu,
lata ,e< n1s to hr very effieirnt. although it i9 less frequcntlr pro
tn1det1 than in t he (~uadrulas. AhoYe the foot is the visceral 
n1a"" pr(,prr ,vhi1·h in cros. .... -sert1011 projrl•ts; <lo,vn,var1l in longi
tudinal 1niJJine into the foot ( fig. 21). Transverse n1usrles pass 
t hrong-h 1 hr visceral mass from thl' nn1sc-les of the foot on one side 
to tlto,r' on the other. ~f.ost of 1 he ,·is<.'eral mass proper is con1posed 
of rep1 o\luctive organs ,vhirh giv<' it a spongy appearance. In 
thl' , i-..1·crc.1l nu1ss a re in1LPudel1 part-; of other 1->ystenL-; a.s described 
belo,,. Dorsal tu 1 he visrrral n1ass lie the organs of 11ojanus, 
kidnp~·..., (11' nephrid ia, t,vo tubes one on each side consisting of 
a ,·1·11t ra l glandular and smooth <lorsal portion. They lie just 



d, rsa l to the internal gill and lo"·er. 1nore internal. anrl 1.~ore 
pr,-.tcrio1· t han h.Plicr\ or~an.., (fi!.!. -:I:). .\ ..,e ... tinn throu!.!h the 
fold, uf the glantlnlnr purtinn (fig. i.-1) ,h("'" that the:-,e :old-. .:nc. 
1nadr up of a ,in!.!lc la~·, r of eolun11u1r 'pitheliuni. hen, ... a li w·hi ·h 
is a thin la~ e1· of con1H.ttiv0 tissue. l·ndcr this ore lar!!t..: ,pac:e.., 
<.:011tainiU!.! 1n:-u1,· 1,,uc11L·, te-.. . . . 

l>nr,al t, thr. or!.!an, 1>f Hojann,, an1l in 1ni,ll1ne. j..., tbC' he~n1, 
1·11n1Jh1,~d f►f a tnbnl:1r Ycntri,·}P [llld t"·o flaplikc nuri<:li', fi~. -:1: ). 
The , en triclt' is foldell around thr, ri:ctu1n, thu, (1111·10-,in!.! it. The 
per1,·ardin1n (iig. 5) t·OY(1rs this organ loo-..'flly lca\'ing a lar!.!e peri-

car1lial , pal'C. 
The ner, ons --~ ,tP.11\ eu11,i ,t..., ui three- pairs of !!aU'!lill. l 11 

Triluyoni11 tulH.rc1tlaf<L the nerYou~ sy:-.tc1n is " 'hitc. In t"o of the 
,ppei1", dis_,Peted , 11a1ncl~ 811111uh y11ofa < 011Lplanafr1 an\1 Fl ·ob,?) a 
aw11n1-;, thi" :--y:--;tcrn ha,l a saln111n 1nloretl tinu,' ,Yhi·h :-.rt il off 
n1arkedly fron1 the ~urrouncl1ni:r tissue-; an<l facilita ted di,,ec ion. 
In Ttifoyoni,, tubr ri 1ilaf11 the l'Crehral gangl ia lie on the Vi!I\tro

posteriur ::-.urfa<·l' of t hP anterior adlhl<'t(lr 111nsel1", tho , i -.rc•ral 
gangli,t on the YCntral surfaec of the po..,tLrio1• ;1<1du,'tDr. an l the 
pedal ganglia in the n1us<>le, of the anterior fout region in rnidli ne 
near the jnn<'tion of the ,·is1•11ral nu1~, proper "'ith th~ 1nuscles 
of the fnot \ fig. 4 . The fir...,t t"·o pairs art• eonnec·t1~'1 l1:,; cc unni • 
,ure:-- ( fi~. ~1) an,l th<' pedal arc conner.te<l to the eerehr:-ti g".lnglia 
hy 1·ommi,sure..,. l n a 1•rnss-se<·tion thronirh the l cd,d .!, n~lia 
and anterior font 1 r.(!i,)11. t hr. ner\ e tell" \\·('re torn ap;I 1·t .in ,1'

1 
• 

1ioning h:, trans1,arf•nt. tl\ingate capsules. ,\hic.h '\'Pre 1lp'1n-.nl:t; 1-; 
,hatt('l'('d h, th<' \':IZfll'. ~nine of thcst' f'l)lltain<'rl 1' ll':-.,, !.!I' n
ular liodi l's "llic·h s1ainrd deep blue "ith h1·1nat6x. lhl. rl ... , .. 
p arasiti<· spol"fl<':"1" ti!!. !l -,ec·n11•,l to hf' <1unti11c,l t,, tbt.' :..,~ .. dia 
; s th0 st11-rnu11,li11~ 111nsc•h>s \\l l't' ' rl'l' o t' hr1n. I l" ! !! 
the lnng tl:111l'llPd tnil. th,•r J"(',t'lllhle the sp(ll'IH )' ,, I , " 
\\ltH1 h lfclen P l{oodri, It illn, rufe(l in a l'\11·ent JlU nbt 
(~n;1 rtArl., .I 1111ni;tl nt ,1 i1•n ,s, ·1.,1 pi,·:d ~1·1en, 1 .

1 

'l h(• l.1h1:il 1•tl1,-.; n11 ·,ur 111 n u111 Hr and IH· (•11' 1,11 
,i,1c• 11! t]Jfl \l'-1'('1':tl 111:ts,. rh ~ :11'1' j1,1111 d d 1rsnll>· f l' 

l' 11 , I th,• r ] 1'11 1rtJ1. 'l h,· ,q,pro\:llll:tt,·,1,i,11, 11' l:1bi,1l] ,tl], 
I'll\\•·.\ ,rl' lt,· il l~ l,~· l.111:.1•;1 lllll'• "" fil!;s 1; ,. ;t id 111 I' ' 
l"t1\\-.. ;111,l th1 l' lrlgus htJ\\ Ill ;lll' l11ll,l \\'th 1·ln1111t· l 

l l~ 1n1t, ,t~ .h1nr11al t :\!1, r"~'' }'I' al ~,'lll r,•. \ 1 . , !l, l'art I\. ( '· t '- -,, 
l' l it' I 1, 1 :( • r,~,. tii: 1 . 
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epithelium 1vhich rests on connecti-ve tissue. Grooves project into 
the ridges on either side of the furrows. These grooves are Yery 
re!!lllarl~ arranged in Tritogonia tuberculata. 1Iany blood vessels 
run through the connectivl! tissue of the palp. The outer epithe
liurn res1._-. on a hea,·y hasement men1hrane of ho1nogeneous stru c
ture. The labial paJps are united and fastened to the visceral 
m~'i fur a lK>ut one-half thP.i r length as sho,vn in figure 5. IIo,vever, 
the labial palps are joined together po<:>terior to this and are 
attachetl to the mantle for about five-si. ..... ths o[ their length, the 
r,ostr1ior one-sixth being free. In thi, region, "'here they are 
joi1.ed to the mantle but not to the viseernl n1ass, there is a 
di...,1i111•t dor,al furro"· ,vhich ext<'nds dorsally to the. Y<'ntral 
margi11 oi the inner gill. This fu1-ro\\· i-.. liueu \\rith culun111ar 
epitJ1rHu1n {fiz. S) whi,·h has vcrr larg-c r:ilia. J\lan~- gohlr.t c·ells 
al,o ·cur iii thi-.. 1e~ou. Th• t"·o pair, of lahial palp:,; 1ncet at 
the Hlflllth tbn, fcn·uting upper and le," ,,r lips. 

'1
1
J1 JllO\l h op1•1ting i sn1all. Jt leads into a s}iort r.sophag-u-; 

,\·i1ieh !!radually e11la1·grs an<l opc11s to th, right into a ,ac·-like 
tc 111:1,·}1 which continues as a blind pouch anteriorly. Hoth esopha

!..!lls ~tlll the: stomac·h are surrotu1<lecl by the liver. The in test inC' 
le: i, !)bliquely. from the Yentral part of the .stoma<'h, in a l~-shapeil 
lo r YC:nrro-J•u-,teriorly through the 111..1ss of reprouuctiYr org-ans to 
the"' 11i1 ,tl nart of the ,-is<'cral mass proper, then c•urYing dor-;ally 
to th,· pnstcr1)-dorsal port1011 of the Yisc•el'al n1as-... This 1 ·-slwpeLl 
porti,n1 i, ,01r1f>t in1es c·alle<l the c•t') siallinl' s1~·le portion, as under 
certain r:ariditions it eontains the r.rystalline -.;tyle. From here the 
intP~tine bends sharply on itself, curving to thP right and posteri
orly. I dt",<~cnr1s parallel t<1 th<• asc·endiug l'a1nus of the (' until 
it rcac·hc .. , the n1ost Yent ral portion of the , i-..<·rral n1ass; thrn1·c it 
continues anteriorly along thr- ventral rnargi_n of the visceral mass 
until un }P.r the ~on1ach. thrn c·Ul"\Ps shar11ly 011 itself. turning to 
thf' i-i~ht ,tnd running po-..teriorly, C'rossing to thr 1·ight of the tle
sc·r•nding 1·an1u~ c>f thP l'. 'I'his part is known as the 1hin-,\alle,l 
portiftll. After c-rossing to the 1·ight it c·urves hrt,vrr-n the t\VO 

r:1111i , f the • as the rec-tun1, ancl passes i11to the JH'I"i<'al'tliun1 ancl 
1 he Yc·11t1·ic·le of the hea1i ,,·here it takes a horizontal rourse postcr·
ior l:- fiualJy rnnning dorsal to th~ po..,terior adclnc·tor and termi
na1 n ~ J11 tl1r anus ,vhi<·h is hordcrrr1 by s<·alluprd folds. !-itarti11g 
ill the' la,t a~eut of the intesii11P. or in the rcc·tun1, is a ventral 
fold. t}1!' t~ phlosolf>. rrhe intestine il-i Rn1a]l in the c·rystalline style 



portion. The thin-'1.·allcd portion and rcctnn1 are 1nueh n1ore 
enlarged. The coiling of the intestine is remarkably uniforn1 in 
the different species of mussels examined. ·y ariations ,vcre noted 
in Tritogoni.(I tubcrcu.lata in the anterior extent of the intestine in 
the ventral portion of the visC'Cral n1as..'-, and in the nearne,.._ of 
approach to the ~ton1ach of the typhlosolic portion of the rectum 

(fig. 4) . 
• ~ cross-section of the reetun1 in the region of the ventricle ( fig. 

20) sho,,s an inner lining of ciliated. colun1nar epithelium ,,rith 
n1an~- goblet cells. The typhlosole is co1nposed of connecti,·e ti<;sue. 
The basen1ent membrane of the epithelium is mo.;;t pronounced 

here. 
The liver. greenish in color, closely i-mrrounds the esopha!:{US 

and !-itornach and extends dorsally ,Yith the anterior port ion of the 
gill" into that fold of the n1antle which goes into the he.ak of the 
shell (fig. 4). It is a compound tubular glan<l as sho,n1 by rro,s
section (fig. 1~). The larger ducts are lined by folded epitheliwn 
composed of slender, ciliate<l, columnar cells an<l 1,:ohlet t'ell-=. :::;on1e 
of these folds are raused by actual folding "hile other-; are formed 
by elongation of the cells. The tubes are linetl \\'1th :-e ·rcting 

epithelium. eon1po~d of large cuboidal or eolun111ar cells. 
Trit ogo11in tubercttlata strncturally presents a pe ·ulia.r :-hell, 

some pecnl 1arities of the gills, anJ a narro~·er anJ n1ori> anteriorly 
projecting. blade-hke foot than most fresh,,ater 1nu"'sel-;. I is 
harJy. it can endure still ,\'ater. and is of some economic Yalue. 
This ron1bination rerommen1ls further in,·e-;tigation or its lif~ J1i -
tory from the ,iewpoint of mussel culture. I)r. Fr;tnk .A._. 

Stron1st en SUf!gests that an inve$tigation of the rorrelation he ·ween 
li1ne <'Ontent of \\titer and type of shell might he \\ell worth ,,·l1ilt' 

in the transplantation of mussels. It ,yould be interPsting to liaYe 
<lat.a from rert.nin part" of Io,va ,Yhere streams flo,v oYer r,·lath·el~~ 
little lime"tone. and then c::imilar data from limestone rt>!.:dnn-.; nf 
our stnte, and notil'e the differen<' in thi<·kne'-s an<1 ti•xturP. of 
the shell.._ of rnns..<:.<'l'- from the t\\'O area,. l>rofessnr ~hi ntt·K finds 

snail eolle<·ting hrtter in lin1e<:tone r<'g'ions tha11 jn i.;nn l d11nf• rirea~. 
"'·en though tlH' latter hP \\ ooded. ~()me :-.irnilar ('0IT1·lat 1 n n1i_.-Ji,,,,_t ..=-,_, 

be found in 1nussel rli'-trihution. ~fr. G-eor~e P<•tt<'r hr ugh , ,n1 
n1u,sf' 1s frorn tnl' I lkPb,)ji and LittlP ~ioax rf•crion:,; an ar1· L )i tn
paratiYc•ly little lin1e .... tone and near the heacl,\ater'- of the orninagf' 
":·'-trn1, that his ~pe(lim<>n, of ,C..·t,,nphynnici rJJn l ala 
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are n1ueh rnorc fragile than those "'e find here in the Iowa River. 
The number of species Yaries ,vith different localities, and the 
iudiYiduals of one ~pecies vary like"·i~ ,vith locality. The ,vhole 
qursti"11 is one that <·alls for <lata ,rhic-h coul<l be collected ew,~ly. 
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Ef'C)J.,OGICAL STUDIES OF THE SHORT-NOSED 
(;AR-PIKE (LEPIDOSTEUS PLA TYSTOMUS) 

1, f.ORnc E. 1>01r1:R 

I lu ri 11K th, pn 1 ro111· ,u111111<•rs :i <-tnd~· hns hr-en 1nnde npon the 
h1Jrt n 1s1•,I gilr-111k•' in fht> I lkohuji L11kc•s, J)i1·kills1111 ( '111111!~, To\\·11. 

Tit, \\t1rk \\:t<; ,·nrri1·cl nn nt thr J,nk11:-..id~ Lahorator.v nf th~ flrndu-
1t•' ( ' 11l1"'g-1"' ~11111· I 11i\'("l''-i1 v of In,,·:i. 

f'hcrr is a .,,·1111p of st'\ en lakes in the ,·ic·iuity: ,,Tc"-,t < >kohnj1, 

' pir it L,1k1', I-:11 ... 1 1 >k11h1lji. l pJH'l' Car, \fiddle Hnr. Lcnver (lar . 
.rnd I 't•nt"r l .ik". ,Y1·,t I >koh11ji 1 ,vh<'l't' A 111,1jnr part of the \\Ork 

\\ ·1 dr 11•, h 1-. :1 ll 11'..!l h nf 11, f' and forty-six ntH' hun<lrrclt hs rnilrs. 
n \\ 1d h if ,, n nnd <'i!.thl ,\ f,,ur 1111e hundrPdt Its 111 ilc,. nn ar0n. of 
thr"l't 1h II ·111d ..,,,,, n h1111dr1•d t'itd1t.,·-1•i~l1t nc•1·cs, a n1Pan dPpth of 
f nt1 \' f,,, I nnd 11 <::ltn1·1· line of t·i~htreu and t,vo t<'nlhs niiles. 

fn the·,, nut"l's rir·r. to ht' fnn11d s1'\'1•rnl fl'rsh \\"atrr h:thi1afs. 

·, n,· of thl''-1' Al't':-(1) the d11 <'fl "~1l'l' hal,itat in1·lnding ,vaft'l' 
fr, 111 l\\1 Ill.: to ,,1111 hnndn,,1 nnd thir1:· t"·o f111't in dC't1th. (~) the 
• ,11d ",,;,d or ,,·ntt•r-plnnt hahitat foun1l in "atf'r fru1n fl-re to 
t,\ 1'nl~· f,, I i11 d1•1irh uncl (:1) 1hC' ,!111;11 nr -.;hnn" hnltiLnt. cxtC'n,lin~ 

thr ,I 1rP nnt tn \\l1t'l'1' tli,• ",1t,·r plant, hc-<'nn1P ;d,t111d11nt, 
Ii, d11,tli, 11_,in~ f1'111n .i fl'\\ iu1•ht>-.: t,1 r'ot1r 11r fi,c f1,,•1. ft is in 

11, I ,t \\1 h 1l11t:t1, thnt thP ,;!111r1 1111,cd ~.tl'·l•ikl', an• 111,,,;t :ilntn
d 11.tl I n11u,l lP th, '111111111'1 l11't',lllS(' it i, hr.rt' th.it thPr fi11d thf'ir 
i , 11• t, t od 1111.} 1·1•,tintr plnrr. The,r t"·n ahl1\'e n:.1111c1l hnlii1nls 
1111• p I t11•1rl.1rl.\ t :\ <'ll~Y<' in .\T 1l11•1·'s T1ay nnd Bmer,un ·, l{n:· of 
\\, st c 1f,11hi1i1 :111d iu uppr1· I :ar L :1kt> Thrsl' arens ,Jrr indi,·ntr(l 
'" . 11 X , n 11 , 111•Po111p Ill.\ 11 L" 1n,1p of I hr rf'~inn. 

11h.., .. ,, 111 i1~11, "flf1 11111d1• nn th1' i::n· pik~'., hy tlnnl i11g q11iPt]y ,1Y1•r 

t I 1 \\ ,1tC'1 111 .i I ow-h, al "'' fr1Jn1 -.1n11ding Qn the shl•rr. Fi,,]d 
r:l -.. , . .., "f't·,, u._, . .J to g,,n,1 ndvnnl llL"1' in rit h1>1• 1•:is~'. Spf"f'lttll'1t-.: 

" 1 l't' I 1kl'n for th,• pnrp,,..t• of l :,.;a1n111Inl,!' th,, -..i1)tll,l"h ,•nnt(\nt nntl 
•lu 1, 11 l' I h,· ,('\11 ii ,•0111litlf111, h~ t\\1) 1111 thnd,: :1) \\ ii It :in r,rdi
, r, d, ti! 11,·t or"•' Ill' n11d ( h\ b~· ,hout111!,! tht>n1 "i,lt ;1 r1tl1· 1:ar-

1 1k,, h.1, , •• 1 hah11 of hn,king Ht thC' ,11rfa,·1 of th" \\"'.tl1'r. in \'\ hieh 
, 1u111011 ,1 hunt Pr rll ,y ,dip qni1,, ,•lo,,"' iu n ho:n. and. "ith a ,,f•ll 

, ,I ,! 11 t kill tit,· fi,h. 111· nt l1a~ dt>t:Ji11 1t n11til 1t l'an he tnk ,,n 

IT 
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into the boat with a dip-net. A 11u1nber of the young were taken 

with the dip-net fro1n the shore. 
The gar-pike belong<; to the or,ler TTolos1.ci nntl it ha~ hcen sug-

gcs1 cd by ~·<.ten1atists that thi-.; order is in (liret't line bet,, ern 
selachi,n,s and an1phihians, the tclcosts branching frorn it. The 
12:roup is clividc<l into several fan1ilies all of "·hirh. except tv;o, are 
extinct. The ,\.n1iida? arc represented hy the Bo" -fin ( A.111ir1 r·1tl1'11) 

a fish ,Yith fus1forn1 ho1ly, thin imbricatcd e)·tloid "calcs. an<l a 
rellular air-bladder. It i~abundant in the "·aters of North America. 
The seconn family is the LepidostPida· (Gar-pikes) "·ith an elon 
gate body, hoth of the jaws ~eatly elongated to fonn a heak. The 
n1axilla is di,-ided into several segn1ents, both jaw,;; ,rith ,harp hony 
teeth, the tail nearly hcteroeercaL air-hladder <'ellular, e~·cs small, 
nostrils near the anterior end of the beak, scales rho1nbir., ganoid 
and arti('ulated. There is one living ~enus Lepidosf111-;, whose 

representatives inhahit the ,vaters of North and Central An1eriea. 
'The thrre rommon <species arc; L. 1>l11fy.,to11111s or ,h1n·t-11<1sctl gar

pike usually ~-.1naller and ha,·ing a sorne\\·hat shnrtcr hut liro:vler 
heak than the fo]]o"·ing ,;;pecic~. L. os.\Clls or eo1nn1011 long 111,-;r•l 
gar-pike. "·hich has a ycry long beak ( ,,ix or <::eYen inc·hrs) ; the<::e 
t"·o are "·ell di'.'--iributed throughout the "·aters of the n1i1l,lle 
l 1 nited Statec. \\'hile the third, L. tristffc1uu~. a 1nu1·h larger fi,h 
( eight to ten feet) i, found in the ,, atPr of ('ent r.-il .\ 1nr-1 i«·a and 

the ~outhrrn 1·nite<l States. 

FEEDING fu\BITS 

The gar-pike is (]Ui1f' rarniYOl'<Jll" in it'- fnoil lu1hils. rt fa,·t "hi<'h 
ha" c•onsiderabll' l,raring upon it'- ,tc1tns cl"- rrlat, 11 fci Pthr>l' :i11u,1ti1• 
an11na I,;;_ The n1ct hn, ls n,;;ed in a'-'·<'r1,1injng th<' foo,l habi1 '- of tlilis 
fi,]1 ha,·c hPen. ~1) to ,·aplnre the1n ali,Te. kc"p th<:n1. in ,·,11> i,it, 
an,l frecl thcn1, noting the n1anner of tnking and thr- cliff< ri'11 

kin,1s nf fno,l tha1 ,,·ill h<' a<•<'"pted: :i11,l (~) iv nll}(·r ,p111•iu1f'l!-.. 

,lj-;.._r,·t thr sto1n'1«·h, r1111l cxantin, the <'ontnnts a'- , ion as fi.._h ;11" 

<'nllf'f'tr,l. The f1111<l pf this f, ,rrn prn,·P,1 111 he uliuo, er1til'P \ 

ani1nal 11i:1ttPr. (),•c•nsi<1n;1l ,m:dl hils , f pk1nt 1i,,n£'! \\Prr- f ,1111 I 
in 1 hP ,toJ)lal'h, bn1. sin<·~ 1 hi' flll}(•\llll \\'cJS ah~:-- \ I') ,n.ill and 
...;n,·h (I t·llJ'J'(•ll('f'S ]';11(', lh ·..., suppose• l \JJ;i tlH·. \\Pl ar,·i It 1f· I 

aki'11 1, ith. othPr frn,.1 
T ](' ,,rit<'I' J:1" i•l'P.Vi1n1,I~ JJ 11,11,l ,, 1 talJl, ,, t) a. t·1 I I I II 1 



of thi<- ani1na l. so the cli,wu,sion he r•' "·ill ht• o a 111or<' !.!l'nt:rnl 
nature. ( lthl'l' ti,h. s111·h ·1 -; pereh (1\ rc11 ;lu1 I"\( , th). hhH'!.rill 
"unfi-,h l• poniis /J<dlid us). ro1n111on sunfi,h ( l~11pun1nt1\ ,,ibl,0~11~) . 
,everal "pr('irs of rni1n10" s an,1 pe r·haps others. 1nakc UJ• nhout t,Yn 
1hir11, of 1hc f< od 1nat<'rial as foun1l iu ,t1)Jllac·h I x:11n inatio11,. 'fh1· 
Oihe1 011e thir<l ,\as l'11111pthe,l of ,·rn)·tish hodi1•"· I 11 .i nn1nbe 1· ot 
,rn e- th<:r<' ,,e1·c parts of ".,vrral ,u<'h hodi1'" illld noth in'.! pJ,.,,>. 

~tcph n ~\. F rbr i11 his paJll'r '· Food l'l'lation c,f !l'!'sh \Y<lter 
fishe-, · · IH(ll 'ion-. stoma,·h <·xa1ninnt ions of :-ix sp1 ri11H'Jls in \\ hi1'h 
hr · uud on!) t]1P bo<lil·, 01· 11th11· fish inc-ludin!!, hiekory shad. 
h.lnC'l. la~--.. nd 1ni11110,rs. }"'1>1·lie, :incl I~i1·ha1•d-..i111 in theil' "' }'i-.hP 
of lllin · ·• statc th,1t yonll!! Q'ar-1,ikrs \\ill liYC' ,cr:v, .. )1 upnn 
mi ,quito Ja1'\,l' alun<'. ~fr. 11. E. I~i<·h:1rclso11 rrpor1s lhnt a ,-ix
t<'en d, y • l ,1,e"in11'n had c•ntl'll ~i'' vr,d i11tli,·idnnl-, nt' a f; 111all 

,·rthta<11 au , aphn/1 b( ris 1111,cru11l( /11. 11uthin!! <-1-.e:. In unothrr 
c:on11cc·ti , lt 1,.; ,ay that tlH· adult" in the Illinui · ri ,·rr ha,,, l1t•r>11 
seen ~,;ru111i11g nr·ar the surfac·e and brP.1kill!! ,\all'l' at i1tter,·.1l:-. 
to sflize c 1net !!ill!! gll.tls and 111:iv-fli<'s. 

DuriIL!! th<' \\·ann<>r ,,·cnthcr oI thP :-1.1rnn1cr 1111Jnths the g,1r-pik1· 
is 1no1•f, atti\'1• an<l ,(·rn1s to do 111n,t of its f<'rrling b i the n1111,1inQ' 
hnur . 1 , ntling thc- lat<•r ho11r" oi the r111y ha-;kin~ in the '-1111 at 
the :-u1f:J1·P 1,f 1hc "at,'r. The food i-.; raptured b) gra"ping it 
in the l otl ~d ja\\s. In <·nsP the f no<1 i" a1u>1her fi-.h it is nsnal1~
<:angl1t \'1th 1bP lr-n!rth of th< hrnl.' ac·ru:-.s the g-ar-pikc's ntouth, 
whiC'h n 'C! · s tn1c-. n1anipulat111g ti int, pn,itinn n the fish PUll 

h<• s,v: ,HowPd l1ead furc>111ost. 'l'h<· ,, rifer has kept ]i\'e gar-pike, 
in <'ar:,ti, it ,\' for long p<>riods of tin1c feedina thr.,n eYery four or 
fl, e dny, nr,on <lca1l sunfish or perch up to fi,·e or six inches in 
1 11gt11 1 r npnn hc-ef liYer <·ut into pirres ahont one inch square 
,rhir-b · !ii) :111i11Lals S\\,illo,yerJ ,vholc. Tl1e fi h lu1,·t• snnH· diffir·ulty 
in '"tii11~ th" dc:1<] ohjc1•ts frc,111 th1• gronnd to thf' 111011th. but 
af ,.,,atrial or 1\\o thl•~· give thi"' ol,jr·c·t a qni,·k pu-.h ,,ilh 1hcir 
ln11g jaM-. a11d seize it ,rhilc it is 11p in thP ,,atr>r. It i:-. no 1n1-

conunon f<i 1· a ~ar-pikc two fprf lung to s,, :-tllo,\· perc·h that are 
six in,·h<s in l<·ngth or ,u11fisl1 th:it ar,, fly<• in<·ltPs long. 

Th<• i\1• d hahjt-;, i is sc•f'n. arc 11111 <·011fi11r I 1,, .iu:-.1 011<' nr two 
Spfl1•i,,, f uth<'I' anirnal,, lJ11t inr·lude sr•,cr-nl. so11 t' of \\hir·h h.n·p 

qu t• dj <'1'--r• arinatir· h,tlrits- 1:li1 ~ar-pike tl1P11, as far as fo,111 
h:1hi1 ;IJ\? ,. ,111•(1r11c•,l has not o-r,•ath· lir11if<·,l its <coloo-ie:d ran 17c 

.. ' n ,:, 

th< j.' (',h '\'/ll('J'S, 



C~ROlr~D 
The ground or lake hot to1n oYer "hic·h the gars arc funn<l yarics 

a great deal. Sinee thC'~' are not prin1arily groun<l fcrl1cr-.; it does 
not aftel't then1 greatly. cxrcpt as it influenC'c~ the h,1hits of the 
anin1al;.; upon ,rhieh they pre). The pereh. sunfi,h untl ba'-S 
generally o<·eur in a 1nore or lt>ss Ycg-ctatcl1 area of n1uc·~- or -.;andy 
loa1n hotto111. Their food, v,-hieh i:--. inseet larYIT', sn1a1l t'l'U:-,taceans, 
plant-., and so1nc sn1all fish. is fountl here. 

The gar-pike it._el f t.'ats crayfi-.;h anJ hence it is often ,t><:n along 
--.1ndy or graYelly -.,hores, "·here thp,e a11i1nals ahount1. 'fhe ground 
,ern1s to he a rather iJHlirect faC'tor in the cnYiro11n1cnt of this 

fish. 
...\.~SOCI .. "" TJ<)~S 

.. .\..11 liYing anirnals have errtain relations "·ith othrr anirnal~ and 
with plants. ~aturally the ani,nal a~"SO<·iates of the g;1r-pike are 
other aquatic anin1al-;, "ith son1e,\'hat sin1ilar habit-.. :\Ian>· of 
these are 1nadc use of as fo0<t uther-.; ju:-t sce1n to hapJ,Pll to be 
togC'thcr. ,Yhilc still other~ l1c1Y<' nea1·ly 1 he ~1nH' food hal it-.: a~ 
the gar. and eon1pc1c n1nre or ]e.._, \\'ith it. 

Tht·,r a ·snc·iatP<l anin1als nrc -..n (liYided and their statu, giYen 

in the foll<nYing tahles. 

I. 1~se11 by the 1; ar-J1ikc as }\111tl 

1-el11n, pC'rrh 
Pun1pki11.sce11 
l--~lurgill 
( t l"( ('11 <,1111fi~h 

}l inn,,\,, 
I il:H·k ha-...,~ 
11 irkur) shn<l~ 
( 1·a~ fish 
I<1lr lnrY,t'? 
D n111sel fl: ]arvre• 

f.{ ern1an rRrp 
( 'on1n1(1n ~1eker 
liullhend 
],0(1par,l Fr(lg 
11<'11 ·s I ur1 le 
:-;11 ;1pJ11n~ tt11 t le 

Pr rto _t/11 r< Sl'.l 11 ~ 

E ,, fJ'1tllof is rtil>l>uslls 
L, 11n,11is J)(tllidu~· 
!,, J> u11i-: <'1/flllClllls 

( ', ('l'inicln· 
1 / I ( (() /) t I ,. 11 -: ·'(/I I) l',_I id ( ~ 
/J u·,,.\1111111 , r I" di11111u,1 

Ca111b<1rl(~ 1·iril i~ 

D i1itP-ra 
0<1onata 

JT. _.\c·1•i1le111 al .\ssCJr•jniPs 
(' !f]Jf' i11 l(,', cnrzfio 

( ',tfn.-;fu,n 11s , 1111/Jlll (Sfl/1 i 
_1 1111 i11ru · 11 {, 1los11s 

[l,11111 1ii11i1 l!S 

('l, r,,,r 111 11 ,· Ht. b, lli 
• 

' y,lr . 

• 1\irl•('' Ill • • F, ,,,l R,,1 . r r . '. 

• \ li111ulant 
.\h11ntl·1nt 
• .\ l,nn,lant 
n:1t hrr ,. ,nunon 
.\ linu<1ant 
I • 1 1n1nu1lt 

H_ 'l l'l' 

.\ hundant 

P, ·,r-t in · · J'lie F g u I li0p-' I7 ·rt:tin " 



I tlatk b, ,.., 
J:oek hn s 
HuUhe d 
\ ftlJ-<") c ] pike 

inunon pikl 

, I C, • 

I I l. 'rho,.t• of ::-;iin ilnr l· ootl J l:1 bit" 

1/'cn,pftr h .,1tl,noid1 

.1 n l,{opl ·t c ~ 1·1t1J• ~tri ~ 
1 llll ·urtt, 111 b11lo IL 

,, IJ t uli-011 t'1°f rr,11,1 

1: . l I i u · 

1 ·o,n1non 
Ha 11· 
I \.llllll)( •l 

H t, 

H ,lfl' 

In the fi1 rt t,1hk· it i-; 11, tit~,-..I th t the p, r<'h. 11 ti h. hh11 !!ill 
anti rr, yfi,-h ,ll"" nbunrl: nt in t ht !'<'!!ion ,\ hr, · the g ll' 1 ikr• ·1 r,• 
fund. 'l'h,• 1·11],, is 11ui1, 1·t1nsi,t nt th, t if fl "a1· i in,\ C'o1n1nu1Jil:,· 
: 'l lea t , 1n of h,• oth•·r, IIJC ntioned ,\ill h th1 1~ nl,o. 'l'h, ~roup 
l)f a,·ridentnl a ,CH·i t, n n· he b1·011:!hl inti1 1ut "an1 , ·i<'1Y l 7-

thC'i1· food h lit,. fo1· p1otc1tion, 111· to r~p1odu1·11 • \ ll of th•,<' 
n,·ti, itiL•,.,, 1n·, • 1 :i•n11 ,rhat ili1i'•·n 11 t', 11n1 1 he c·o1T -.pontlin\! li·1bit,.. 
01 tho ~.a.1·-1,ikP, T·"'or ii "1a11r•.e b1• •·• 1 p j,. a µ,-1•, n11d if, d1 ·r. hut 
in nn a.ren "h"l'e 1 hPr,• a1·1: "at,•r pl: ut.;c t hl'r r j,._ 11111~h ·, ,11 i ,r it 
1 l·h, r >J l'tie ·omn to thrs · 1·, !!I• n:-. 1,, ,·au •· lht• ptru1t aff11rd 
J rot<' ·tton for hath iicluJ L and ., otln!.!. 'l'hcr1• i a nu,nh.l r ,,f , I, 1· 

a1~i1nal \\ hose ftJOd 1•11n,i,t of I h~ ,aJllfl rnall' J ial ~l th ' f tho 
ti-.b listul 1'}ip ,rarch for 1h<'il' f,l\'1>i-it" fo!J,I t IJ1'l'1 11 h1j11,,., 
· hc>u1 into . ,,._0,·iati,,11 "'1th tl1< 1?:11·-11ik1•. 

In !11 :pori n 'f the lak 8 \ 1]1. ",l '•11il,n • Ol)!.!J•!,; t • tlll rl 

,1 1 l 11 OU UJ \ 
1l'he 1no im L1 ,, p, 11111111 , , , r 11, . . long 
Jeu (ll un . nt, f 1, n 1ru111., , , 1 fr< 1 , 1Jl , ,· \1 r n 
thC'I'. 'I h \ ' ,I !.!T \\ \t l()1u1 :, ·r:r {1( l l I lll' IJIIJf'h ul' \\hi,•h • 

th, .lll11i1vf',,\li"t 11 r•r••<1rl q11 i,11ni11 !! 111 u\ 111. ") {••11 in.it. 

\ n) • 1,_, the ( ', n1l(!{111ull Ji h 1}11' h·ill '\ '. •. · l IJ tr'} 1lJl d 
If ri, 1h117.l u1 . :1 ,-.r))1 r>-\\'ll:i i111 il·11 1il: n 

r tH tl r• hahit·tt ,( tl1i> !!.tr, j, /' ,[flit 11 ,, 11111 , 1 "' \• · tl 
I l;p th, In 11 111 ·11 sOlll · plar• •, t Ii ·r, i a gr, ,1! I, :, 
~un1c1·011s kiiid:- <1f al~w :11·A f11t111d 11tr,,11,,h11nt 1h, n.it,·r 

\ It Jt• It 

'rl1r- dPrt'-<' ~r0\\1lt r,f plaids :ifi'111 • l :-. foud :111,I p101('1•t11111 1'11r ni .iny 

fi h ,Jflflll <·rnsta c<•; n..-:, 111r,llns<·s ,ll td l,11"\'H,! nt' i11-.,•1·ts. l'h1•J't f11r~ 
th<\ \ill h(i ;, trar·1Pd ht•r,. Th('_,~ars 1·,,1111• lt1•n· i11 -.1•a1,·lt or th1•se • 

nnn:il fo1· l'o,d , for 1hr• di1<·1·t p1,t•<·ti1,u th<· p la11ts nff11 :ind 
• 111· 1il,t1· to bre<'d. 



.. 

'f(lL BR} .. X('E TO E:-.,~IR<)~:\ill:'.\T .\I-' CO~DITIO~S 
This ani1nal is able to tolrrate 1nany ,eYcre ('Onditions "hieh are 

fatal to 11u,,t nthcr :-.pc(·ic-; of fisl1 in a Yery short ti111C' . The \\·riter 
Oil('<' inun,l a gar-pik<' trapped in an ol(l fish <·ag'. 1•:ithcr the 
anirn,il \\':ls able tn g-rt in1 o The f•agr at a ti1ne " ·hen the ,Yater 
leYel \\·a .... hi!!hcr (as it had lJCt' ll a 111011th hrfnre) an,l \\a:-. unable 
to Q'f't out. nr sun1ennL· ha(l plaL·r•l the anin1,1l th('l'l' . ~\t auy 1·ntr. 
it " ·as htl l l'.a1,tiYf' an,l tht> "ater hacl lo,Yerccl until 11u)-.t nf it, 
hack projc <·le<l nut <if th<· sn1all a1nou11t 1)i Yl'l',:' 1nu(1,1t \\ atl'l' in 
thL' pud,110. 1'IH1 rc ,, , , a ,111:111 1·1111nL·c•tion nf "·atrr h£'1 ,, (•r•n thnt 
in th(' 1·a!!1 and th,, 1I1ain lak('. 'l'hc nx~:grn supply· 11.t t hl' little 
pu,1,11,· 11111...,t hn, e liecn nenrly nP!.dirdhlr l>nt the fL.,h ,Ya.-.; able ~o 

sur,·i,L' \\ithclnt 1nnc·h apparent dis<·n1nfort. 
Pollo" i1 !!' this i1u·itle11t. so111<' (•Xp<•riBH'lJts \\·er(• 1nad0 in Yi1 \\' 00: 

~ettin!.! a clrfinitc. iclea of the fish's 1c1len.n1<·e in this l'L'spcct. A. 
lh t· u.u·-pike \\·as place1l in a Yt•,sel ,•11ntainin!! fi,·c gallon-.; of 
~at(•l' that •c,,1C'c1 ~ ('C. of nxygt"11 per ]jt(•1· (\\'inklrr 1nethod) . The 
YCs,t•I """' (''l\'t'l'Cd \Yith Sf'l'('l'll. 1,nt \\·ith .... nn1r :-paec hPt\, ('('11 th' 
"Cl\ c•n and 1hl' "·atrr. ~.\1 the e1\(1 l•t' t,,·ent~ -fuur hours tlt(• \\·at<'l' 

,Yas aa:1i11 te,ted fnr ox>·grn and this ti111e the t<1st \\a-.: l.!1 1
•(', pel' I 

liter. The ti:--h \\·as still nliYI! and ap1Jareu1I>· not !'-UffPring in the 
lca,t. ~\t tl11· Cllll of t \\\.'Ill.' da~·,. nftt·r th1' "atl·I' ha,1 h~co1n<· 
extrc11H.1l,,· fonL the fish 1liet1. Th<' "·atPr \\:ts testt•d fnr (1.x_-gcu 
:-.e, cral tin1c, durin[.:! this period antl thl' a1nount 1n•c•sent ;1l\\·ays 
cn1T< spun(lf'Ll , er~· c•ln-.:t•I~ to the a1nount fnu111l at 1he <'lld of 
th,, fi1 ,t t"-·l'nty-t'our hon1--. The te,t ha-; hecn r1>peatecl a 11nnib~r 
of ti1ucs an,1 th0 rPsult, roinci,le. It "·a, notiecd that alJnost 
ront' 1111:111;, ,Jurin!! th<' c,xperin1ent. tht' fish \Youl<l cnrnc. to the ,nr
fa,·, :11 int( I" als nf -;e.-eral 111111ntcs an<l gasp in air. This :-au., - ..,-. 
ac·tin11 ha.sheen n<11i,·1'd hy th1' \\·rit<'l' and othrrs ,vhen thr gar-pik 
i" in nat1.1ral \\'dl<'l's " ·here the oxygen <'nntrnt is lo\\· }'10111 this . 
it s<'1 n1..., uitr c,·idcnt thnt 1 lie gar-1,ik1' ha, 0ther 1nc>ans <)i 1 r.,-
pira iL.111 l,C'.._,i,lr-; the gill,. Jt has bf><'l1 ,tnte,1 liy oth1•1-.;; t hnt tJ,i,., 
anin ,tl ll"l" tlir. air-lilad,ler as a l'<''-PiI ator:· or,!!an. hut h<' ,, rit1

1
r • 

11,1t Ila\ ·ll!! · rnph'h"11 <•xp rin11•11ts tu d1•t1·rn1i11<' \\ hi1·h Ol'!!,111 d " .... 
the r, ... ,,i1 •ni.r in 1 his c·:1s0, i, not I v:11:, as : "t t(l 111:1k1' :t -,t •1 PJlJl"ll 

T.hr• liull]1 t>:1d .1111 11,·11-; 1111,11/n,11' ) an,1 lin\\ -fi11 l J 11 ·,, 
1 ,l 'ti 

1,rnli,il, r ,, ... r·lthl''- ri, al, in I os111•1· ti t, I >ran,·> 

snpp ::. \\ hil1· J Pr1·h and suuti-.,h \\ ill die 111 a f " lllt 

thP "-cll1t' t·I !1.\1ti1.Jl1, 

• 



'rIIE Sll()RT-~<)SED GAR-PIKE 

The gar-pike has great endurance in respeet to rough handling 

"'hen <·on1parC'd to rnanr o1hel' fish. surh as the !Jerc·h, ~unfi:--h, bass. 
or n1inno,Ys, 1nany of "·hiC'h \\·ill s1H·tnn1b fro1n sin1p!:: being 
clrng!..'.rd ~isl ore in a net. The heayy armor of s(·alcs otters ,·ery 
"u(Jcl p1\1lr1•fill11 irun1 injuries hy Jlh~·sical runtac·t. 

'rhi" :ihilily to c11cl11re se\·p1•e <'Onditions alon:.?; \\·i1h the Q",lr-pikP 's 
Jtll'd:H·Pons haliit". :-.t1tn1g s\\i1111ning J)O\\Crs and its natural pro• 
\P,·f i,·c c·oat of a nu or-like ganoid s1·ale'l have probahl~ l,(',•n re,pc,n
:--il,Ic for its lt,11g. su<·c·essful existence. 'fhcsc• faetors. no <lunbt. 
al:-.o have a ht:aJ·ing- upon the abundant nun1hers of tht",e fi-..h to 
h,• t'o111Hl in sonic localities. 

The gar-pike is a hra11tlL'1l fish an1l ha.s a "·ide-sprPud reputation 
tor IH•in~ a \\ 11rtlile::;s uui,antc. ~inc-c it is prcdaeeons and a 
, ura,·ious fc•P.d«·r. the g,1r is Ycry destructive to other fish. In ljake 
()kuhc1ji its prin,·iplP foo<l 1, pcrrh a1Hl sunfish an,1 it is reported 
that hla<>k ha._.., have been found in its ston1arh. The--c fi...,h are 
.111 used ns fo,xl and gan1e by n1an, so he beg-rudge-.; the gar-pike 
th<· large 11un1hcr that it captures. 

'l'he ta<•t that the gar-pike feeds upon crayfi-;h, minnO\Y~ ,incl a 
ft>\\' inse<'t lar,:I' is a :-.econ<l charge against it. Since the ro<>k ha,,s, 
I l:1c·k h;1s.,. piek 'rel, anll otlH~rs "·hirh are ,altu1 hle foo1l fish 1nnke 
use of t IH sP 1\,r fnod. the lar!!e ,11nount of this ..,ort of fond ,·on

surncd hy 1 he !.!\11'-pik,, on)~- snbtrac·ts from the supply Jor these 
1nnre ,·nlnahlc speeies. :\Jany net-4 and other fishing- tarkle are 

dr',trnyc<l <'aC'h ~r1r hy the..,e stron~ fish. It is reporteJ by the r·. S. 

J!un·:in uf l•'i,hcriP-.; that in ('arolina the nets of the <>on1n1P-rc·ial 
;-.hn I fisheric•s ottcn h<.>c•n1ne ]o;icled ,\ith c,;irs. nearly to thr exc·l11o,,;ion 

,,t th<' 111 ;1f'k• t.1hle fish .\t the s:11ne ti1ne tlH' 111't, :ire 1r1'•Jlli''nt!:,· 
t 111 b> tl11• ;1<·t i, l' ,I nl~!!le cij ii, !!:ll's. 

'l'hc fl ,,,h:, 1•,11·1 uf t h1' upp •r sides 111' · · J{1in · · ut' this 11,h llc1s 
l,{'f'lJ 11,11d fur· loud liy l11di.111s, hut lhl!;)llr \\·hite pc,,pl, ha, t' 
II II lic•t 11 .1\i]p to I 1d it n • t I l· ...,, l'l>llU: fi,h.,· t:i,te nncl 1){LQr. I! I '\'t I' 

a l r lie>i 1g '-'1 ;ikc•d in l,rint 0Y1'r ni!!hl a!ld \\ ell hake, l th~ 1n1 t i<; 
J·11tl: J :1lataj1lc'. Tt i, n,111 rtc>,l lh.tt in the :\lissi,,i 11,i 1n·c1 tli<' 

a-.; 1111,t ft1r g-1, wh ,d i:t ,if t lie ·y cll11\\ ~: 11111 sLt<'ll I ·1•1 n1 

\ I 1111 , '" 11t,nlontoid, s . a11 in1por1.111t hutt,,11 {Jl'<1,lt11•er Lit I I~ 
I l,c• ( :lll j (' s;ti,] in f,l\'l)l' 11i' t hr ti-.h. ff is th,· l'll('IIIY 11f Ill ...... I hPr 
i',h1s ,it sl}lfll' ..., ;•;!•' 1 i t!J<'ir II\,, :111d \\ith it, ,tl'on~ -.:\\·i111111i11£( 
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a great deal of rubbing hack and forth along the sides of the 
fentale a, they all n10,·e repeatedly oYer the sa1ne ground. Sud
drnly the ie111alc . laps her tail out of the ,,ate1· "'ith a splash 
an1l the fi...,h arc g'Onc fron1 the spot. 

The c !!g~ a l'P deposit<'tl in small masses, held together by a clear 
g-<'iatinon ::-. ,uh,t anre. ,rhirh attaches to the "·ee<ls or e,·en to the 
lake hottom. The indiYi<lual eggs are about the size of buck-shot, 
or 3.5 rnn1. in <lian1eter, and are dirty-yello,vish in rolor. Their 
appearance is different, perhaps. from that of any other egg. 
t nder faYorable ronllitions :\Ir. R. }:. Richardson has found that 
the eggs " 'iJl hatrh in eight days. The young fish are Yery slender 
and car:n· a YOik sac attached to their YCntral sic.le. They remain . . . 
in this ('<,ndition about seven daYs '"lien the Yolk sac is entirely 

• • • 
alJ"orbed. This period ,YhPn the ~·oung gar is carrying the large 
yolk sac is the most helplPss part of its ,rhole life. As soon as the 
sae is ah,o!'brd the fish is a Yery slender, aC'tivc anin1al. I t is slaty 
g-ra ,- in e1Jlor at this tin1e and 1narked "·ith a broad lateral line of • 

black. 

During- this time the principal food is probably Entomostrara 
and 111<1~1u1to la:n·re. But Yery soon they start their predaceous 
habit of JJrc;ving on other fish. F orbes and R ichardson make 
n1C'ntinn (,f a speci1nrn an inC'h and a <iuarter long which had 
taken c1 1ninut<' fish. ancl another t,vo i11ches long and only an eighth 
of a11 in<·h in d<'pth had fillf•d itself "·ith no less than sixteen Yery 
:V(lllll!! n 1i ll ll<)\\ ,. These young- gar-; stay iu the shallo,v water, and 
at (Jknboji in an artificial eanal an1ong the "ater plants, until 
fall ,,·hen tl1c,r go to dreper ,Yater \\"1th the adults. About fifteen 
of the fish , varying in Ieng'! h fron1 t\\·o an<l one half to fl.ye inc·hes, 
,,·c1·e t ,1k<·n in the aboYe 1nentionr,l <'rtnal in A ugur-;t h~· <lipping 
t h1·111 llp i n a net fron1 the shnrr. Thr fl')' anJ. fu1gPr]ing- art> ""''Y 
scl1l11:11 ,r,•n hec·au--;<.' of t hei1· ,lc·nd<•J' build grayish t·olur ---h~· 
11; l11t, and <1ui<·k a<·tioas. Th<isc \\ hif'h ha,·p h<'<'ll l\n1Hcl "·erP 
""lita1 ·,•.- 11<•ar he shur0. 1t:-.u:ill., an1ung plants and over a. 1nn<1d:v 
l11Jtton1. In this \Yay the• yu11ng anin1al, are affor<lc<l ,·er} effe<·liY<' 
pt 111 c 1•1 ·on. Th~y attain a length of four to six in('hes the first 
-..un1111c ·1·. r a, u rule the ,n1alle"t gars sc>c11 are at least 1his Jarg<'. 
'f::bC'it• !..{ t< \\ tl1 is sligh11y slower 1hc s<•r>o1Hl s<>a--;ou c1n1l tl1e ani1nal, 
h <' (Jtnl' lJ t!dtr. 

Tit,· ' f1"1·i1nen-... seen. ,vhir·h "herr SUJ•pO!--rd to he ~1n1wni11g. ,vcre 
all :rt J, .i t fifteen iHl'hC':i or 11111re in length \.\·h ich j.., largc1· than 



the :-.ec·on1l yl'ar ani,nal. so it i:-. likely that rc1n·u1lu1:ti1111 1loc, not 
b1.•gin until after thl' --eeond year. They arc very prolific·. the 
1natur" ovaric:-- of a. large ieu1alc oft<'n "·eighing n1r,n• than a 
pound. [)r. 1•:,erni:tnll rt•ports that a 1c1nale ,,·cighing nine pound,, 
contained. by actuol 1•ou11t, :3G,lGO egg-:. It i:-., then, eYidcnt tl1at 
t her is opportunity fur l'apid incrcasl" in their nu1nbcr~. 
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WATER MITES OF THE OKOBOJI REGION 

R-CTH :\L\RSrIALL 

Rorkford C'oll('ge 

During the .;;unm1er of 192-:1: the author spent son1e ,vrek-.., at the 
Lakeside Laboratory of the l~niver!->ity of lcn,a, near ) Iilford. in 
the Okoboji lake region of the north\\·e-;trrn part of the :-.tatc. 
Through the c-ourtesy of Dr. Frank ~\.. Stron1...,ien, Director of the 
Laborator:,, faeilities for collecting and --ttH1ying the w·ater rnite:-
were pro\'i<led; the author " ,j...,hes to ackno,vledrre here the a .... 1sist
ance \\·hieh w·a.., received in the ,vork. Thi. paper io;; a rontrihution 
to the ,vork of the Laboratory in securing data on the life of the 

lakes. 
'I'he Okoboji region is especially fa,·orable for collecting hyllra-

c.arina. ~inc·r it abounds in shallo"· lakes. pond, and slough:-. which 
support an abundant aquatic· vrgct~l tion . The conditions are t~·p
ical of a, r<'ecnt ly gla<'iated region of the uppC'r ~Ii,si:-.sippi l,:i,in 
C'olle<'tion~ "·ere 1nadc in .Tnl~- anti ..:\..ug-u...,t. )Jn"t of the n1atc1 ial 
wa<: sf>eured fron1 \\' l',:t (Jkol.x1ji. the larg<'-:.t oi thP lake_...,, nr 1l 
espeeial1y in an<l near ) l iller \; T3ay. \\ herr. th(• Lahoratnr,'I~ i, 
located. < lther lakes yi,ited ,Yhich yieldl'<l 1natcrial \Y(Tl' 1◄:a:-. 
Okohoji, Cpprr <}ar. Spirit. J-Iottes. I,ittlC' ~pi~it. ('enter. Rohi11--nn. 
a n,l ~nnJ,e11 L akes, ~l ilford C'r('ek nt th r r1an1, the en nab nnd 
seYeral 11f the "hnti:rhs in 1he r<'gion, and I,o,n1 }Jake just nYer t he 
:\fin11t>,nta lionn•1ar~ line. ,\ little• 1nat<·rinl "il" s('('Ul'l' d in (' lPar 
L ake an,1 i11 ,111all pool, n< ar ( hnrles C'ity. '-OllH' 1li...,tunt: r. P.a...,1 nt 
the ( )kol1t1,ii lakes. Ko n1ites \\('l'v found in \ \'el r h. Dru111nH11d, 
'1Iirldh and l ,11,,•er Oar lake-.,, nor in seYeral ot' the 1nn,ldy h ,r,1, l'I' l 

slou gh..., ,·i,itrd. 
I n ;idclition to the n1,1terial -;p1•11rrd h,'I he author hy 1hr. 11'1' 

of a n1<11litied Hir~e 1·11111~, -ting JH•1. -..,,,·pral hnndn·d 1._1r. si t. <' 111i1e, 

of 1hc• µ-,1111, l 11in11i o/r, "rrc ad,1r11 1n thr r•11l11•1·ti"11 hr ,>t1!!h thr> 
<·ou1tr,: "t' [)r. 1-l . 01. l,(•11:. of ('11rn01l ( 101111

!!(' \\h,1 foun,l 11,rn 
in I hl' ,. ,u1 ,,, < f his in, 1-,1 igat ir111, r n th1· t r en1·1to if, para,i tP uf 

the' t'11 ,h \\';1 t<•r Jllll'-~Pls of th1• l;ikt•s 
.:\ lt,,!!1·tlh 1·. ~·,·,,1·,d h1111drc1l i 111li, iilnal:-. \Yt'l'l ' sr1·nr1•rl · nf l,t1•,P 

thv par~1,i1 i1· l 11i1 11i1·1 ht• an,1 11111 ,pe1•1(' of PitJllll I'. r, irrhl/rrli 

... 
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claimed the largest nun1ber. Fifteen genera ,vere represented and 
thirty-<;('Yen spe-<?ies and varieties, of w·hich eight ,vere .Arrhenuri. 
Five o:t' the species appear to be new and are here figured and 
descrihed. In this connection it n1ust be pointed out that n1any 
of the ninety or n1ore recognized genera of the hydracarinre have 
never ~en thorou~hly studied in this cou..1try, and there are as 
yet no pubhshe<l li:c,is of the No1ih American species of many of 
the genera. Consequently, the ne,v species published here for the 
first tin1e are, quite probably, not rare nor peculiar to the Okoboji 
rrgion hut only no,v recorded. In support of this vie,v, it may be 
n1entioned that no ne,v species were found for the genera Arrhen-
1lrus and Piona., large genera ,vhich have been studied intensively. 
It is not a'-sun1ed. of course, that the list of the species given here 
is at all eon1plete. 

The order in ,vhich the genera aTe arranged is one of convenience 
only: the larger an<l better known genera are given first, ,vhile 
the reprP.<,entatives of the "red n1ites" are recorded last. 

Genus ARRHENURUs 

The .i\.n'henuri, the largest genus of the ,vater mites are ahvays 
ahun<lant]y represented in waters like those of the Okoboji group. 
They "·ere found in all the lakes except Center. Eight species 
,\·erp found, \\ith more than one hundred and sixty individuals, 
he-..ides sc•vcral U11i<lentified fen1ales a11d nymphs. Of these inJi
,·1dual-.., ever half belong to 1 hree species of the "long tailed" 
forms ( snhgenu~ JI egalura<·arus), ..-1. n1arsh11lli Pier., A. nu1111l

l1ri,1tor :7\lar., an<l A .. niegalurus l\1ar. Arrhcnurus rnnericunus l\lar. 
\\a" aJ-.;o \\·ell represented; this species, \\ith .cl. rnflrsl111lli, the two 
.\.n1r.rit:1r1 spec.-ies o[ the genus most commonly found. ('lain1e<l also 
th larµ-est nnn1bers here. The 1·arer spe<'ies ,v0re .1. l11fit 11u/r,t us 
l\[;11·. Con· intli,·idnalsl, .1. lyriylr ::\rar. (five). both foun<l in 
\\ C':-t < lkol1oji; .1. lat icorn1s ~Iar. ( t \\'O) in l: pprr (-l-ar. and .tl. 
trifo hntu.~ .:'IL1r. (vnc) in a sn1all poc,l at the S1atc J.1,ish I-Iat('hery. 
111·ar , 'pi1·it I,ake. 

C¾cnu::-. P10NA 

Th, /!l nus \\·ac; the 1nost ,vi<lely <li:--tributr.<l, ac; is to be expcrtc<l 
in a 1 ••1.!i<,11 like <)koboji; several hundrcu i1tdivi<luals \\ erP found, 
a,, thPy w<"re present in nearly eYery culleetion ntadc•. FiYe spe<·ies 
,n•r(· idlntifil'd, h) far the n1ost abundant bei11g P. rciuhnrdi 
l'\\!1. . This spct·1cs, perhaps the 1110-..t c:vmmou .\,neri<'au \\atel' 
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rnite, ,,as found, both sexes and nymphs, to the number of se,eral 
hundred. They \Yere especially abundant in Loon Lake, llpper 
Gar and in son1e of the sloughs; an<l ahnost the cntir<' eat ch from 
Robinson IJake c•onsiste<l of mites of thi:s i:-l)et·ies. Pio11a [Jlt[Jilis 
("\\Tol.) \Yas foun<l in 1·ppcr Gar, :-.cYcn indi,iduals; P. i11-tonsians 
C\\y ol.), in :\liller ·s Bay; P. s11i II ulusa ("\\' ol.), in Spirit Lake and 
Clear Lake; P. rof101lh1 1 Krain. ), in l·ppcr Gar. The last three 
spcties "ere ea<'h reprc...,entci.l by one indi,·i\.lual only. 

Ucnu-.; L1)1~ESL\ 

()yer one hun<lreJ indi\'iduals of this eo1nn1on gcnns " ·0rc tonn<l ~ 

in the c-olleeting ~round:-.. !,"'our :speeies " ·ere ic1entific<l. by far 
the largest heing Li11111lsia hi,-;triu,1ica (ller1n.); this conunnu and 
widely distributt><l specie" "as e<;perially abun\.1ant in l"ppc>r l~ar 
and Center Lakes. The closely related forn1, l.1. il'olcotti l)1e1"-.. 
a ,arict)· oi l.1. histrio11ic,1, ,vas l1ke,vis~ found in seYcral plaees. 
Liu111es1a a111cricana Piers. "as found (one fen1ale) in Clear Lake; 
anJ L. pauci.spina, ,\' ol. in ~liller 's 11ay. 

Uen u-, ( · .:--10~1 coL.\. 
The genu~ 1s represented b~ !'our :-.pc1·ies, three heing }Hll'il'-ttcs 

in c:lan1s. The f r ec f orn1 is the 1·0"1110 !H'l itu n ...,pceic-... T n iu 1111.'UicL 

,rassipls (.\Ii.ill.); thi" ,;-as foun1l only in ~Liller\. Bay. 1,ut 11early 
fifty indivi<luals ,rcre seeurcd. 1nost of the1n in the de(•pt'l' \Yater 

outside of the bar. 
The para,;;itic species "ere found by Dr. Ii. ::\1. l\.elly, ,,•h1J kindly 

n1adc the idt>ntifications uf the fre-sh ,vater nrusse-ls in ,, hit:.h lhey 

o,·1·u1-rrd. l '11io11icoln oln1urH1ip,s l \\Toi. 1 \\~as found to the nu1nher 
of se,·cral hundred in the exurnination of ...,on1e three hundred ,·tuns. 
L11111psilis l1tl(ul11s, eulle<'tcd iu \Yest ()kuhoji antl :---piri1 L:.kc-.. 
at se,eral stations. r·11io-11ic.ol<L ll/J,.,ilv1,hora ,ar. lulld,r111{111i 
(Piers .. "·ith se,e-ral hundred inJi,iduals in all. \\rl" t',n11 l in 
about fift.'· ~1nn<lnnta yrandis frorn ~pirit I,akc; nnd r. i11 ( r111, ,lia 
Yar. wul1olli 1Pi•r-.;. ), about t\\l'llt,\•fh·e indiYitluals. "as lL'Ulll in 
olle <·larn lpl'ohahl,,· !,u1n1>silis l11irul11s), taken in the Litt!'~- ,ux 
Ri\'Pl' ll\ :\Ir. Hre11h: Jt,1nan. The infcc•tion of th0sc <•lJ n1..., ll\ the . . . 
miles "as .t11nost one. hun1lred per cent; the lar~C'st nu111IH 1 1,un,l 
in one indi\'idnal " ·as one hundrl'd and eighty-six. 

Hr.nu..., LERERTI.\ 

The• < )kol,oji 1·rgion is not f:1S(>l'abl1• f<>r rnit<'s 11 • t h1-.. ]·1 r~, 
genus " ·hi1·l1 are 1nnrr abundant in d1•cpl'r nn<l eooll'r "'at,-r ..... l', 11t 
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t,Yo indiYitluals ,vere fouud; these proved to bt> Lcbc rt ia p()rosa 
Thin•. a eosn1opolitan '>pecies. Ther ,vere collected in ~filler's 
l~aY. ont--idc of the bar . • 

({cnus FRO.NTIPOD.\ 

( no individual of the co1n1non spcciec:;, Frontipoda an1cr1cana 
:il, l' •. -,,a..._ fou1ll1 in I 0011 Lake, ~finnesota. 

(¾enus Oxrs 
OJ·us infcrnicdius new spec·ie" 

Plate I. fig~. 1-3 

Thl'f>C n1itc-~ of this genus ,vere found in a brief dredging in 
th<.: lJorller of Loon Lake, a shallo,v 1>ond near Spirit Lake. They 
rq,r,ear to belong to a ne,v species. 

TIH margins of the epimeral shield come barely into , it•W on the dor.,;al 
surfac•p; thl' po:=1tt>rior bc,rcler has a <lt"ep U-shaped bay in which lies the genital 
an·a. 1'he genital plates <lo not project beyond the bay, however, as is usual 
in Or,,.). It is a~~umed, because of the deep set position of the genital plate~, 
that the SJJP<'im<.>ns arc malt>s. These plates are elongated and bear ~cveral 
very fine hairs each; the three ncetabula usually found here could not be made 
out. The surface of the epimernl shield is closely beset ,,ith very fine points ; 
th<.> anterior part is pinkish in color, the rest of it greenish. The dorsal side 
of tht> hotly sho\Ts dark blotcht>R. '!'he palpi are rather small; the legs arc 
greenish blur, the fourth ending in the usual long saber-like point instead of 
claws. The largest of the three indiriduals found measured 1.1 mm. in length 
and 0.6 mm. in the widest part; the t\\·o smaller \TCre 0.9 mm. Jong and 0.6 mm. 
wide. In the latter, presumably somewhat younger individuals, the ventral 
shit>ld was relatively a little larger than in the largest individual, from which 
t he drawings were made. 

Genus NEUMANIA 

PL II, figs. 10-12 

Six species of the genus are here represented, one of which is 
ne,\·. .Y cuntania tenuipalpis Tu1ar. ,vas the most abundant, being 
f oun<l in ,,,. est and East Okoboji, Upper Gar and Loon Lakes and 
at the <lam in l\Iilford Creek. Three of the eighteen individuals 
f ound ,..-ere females. As this sex has not been kno\Vll before, a figure 
of the genital area is given ( fig. 10) . The living animals of both 
sexes ~ho,v t,vo " ·edge-shaped areas on the dorsal side which have 
ver~' <lark bro,vn dots on a yellowish background, while a pale 
yello\Yil--h blotch ljes anterior to them. The eyes are red. The body 
is covered ,vith fine lines. 

rrhe ne,v species, to \vhich the name 1V. okobojica has been given, 



3:2 

rcpre~entcd by one fen1alc jncliYidual only, ,vas found in 1;pper 

Gar Lake. 

..rcu111a11ia okobojic-0 new· specie" 
It is a large mite, 1.45 mm. lung an,1 l.'.:l mn1. wide, o,al, dull ~rePni:-h in 

<'olor, with hlue plates anrl 1rgs anrl a ]wavy intPgument. Th,• ••pim,•ra ate nf 

the u:;ual forn1 a nil size, 1,ut the uu,1rrlying hrarC's from tltP fi1 ,t pair ,•anuot 
be made out in a surfare Yiew. ThP palpi are y,•ry s111all I ut st11ut, Tht> 
genital area of the female is f'ln!-C tn the epimcra an,1 is ,cry rli,-t1111·ti,t•, ~1ure 

the platp:; of ,•it her side hc•ariug the an·tabula ::irP :;Pparah ,1, a-. :--IU>\\ 11 in th<' 

figure (fig. 11). 

The other 1'pecies of the genus which ,,ere found \\'ere l\r. punc
t,,ta :\Iar. (at the ~a1To,vs and in the :,IJittle Canal" ) . three rnales: 

.V. oraf1t 1Iar. ( one, '· Little Canal''), .Y. scniicirc11lari-; ~far. r on~ 
each in )filler·s BaY aull J.::1ner'-on BaY); .\r. lrrl riurancJii-11ta )Iar. . . 
(two n1ales. in l ~ppcr Gar). 

(4c·nus }l\.GROB\TES 

The ~enu, is rharactrristi<·ally a northPrn one: it is reportr-<l ns 
c·on1n1nn in northern Europ<\ an,l on<' ,pe<·ie:-- has lH•en ionn,1 h? 
the anthor in large nun1bers in .. \ la,ka. Bnt n11c i11<li,i,l11al \\,1-; 

fonnd in the ()koboji r·111lcr•til1l1~ : 1his "·a.., a 11''"ly t'U1Prg'd n1ale 
fonn,1 i11 Jliller·s Ba~ outside of th, liar. It appt>ar:-. to ropn

1

,1>nt 

a n '"' s1,c•eIC's, not ltithPrto dr,<·rihe,l lint already stu,lit·d It) the 

au1 hor. 

JI y11t1il1oll, r1111CJ" ne,\ .... pe<"if's 
Jllate J. figs. 5-7 

Thi Ill\\ -1·••Jr..; i- 'l'tffi t,, r,•:-,·mhle n. <alliq,r l'wr, . d1ir;:;ri.n~ 
J u101 :t11 f rm 111 ,., \< ral ,],·tail,. , ,, ·iall .1 iu th" ~• IJital I lat 1

, 1'l1 
..:i, ,·11 of. tl ,. ,tut ral r,1atc" ~ :t,. l]1atitr" f,:,mal•• 11~ - .-,) , r t.lr , 
mat,•rial <·c,111• ·tl•1l h, Pr ,f,,s,,,r ~. ( . Bak• r iu L· k1<: \Yi11.J1E'l,a..:• 

• 
an•l ku1,1l::, turnt·tl on·r to the auth111. Thi:', l'im, raf plat• ... ar, JI 

lll' l,,~r, togPther an<l the i.rP11ital arr>a is not far JClllfJ\ ,,} tim11 
I aly,i are nf tlw ,·haratt .. ri,-ti, siz" an,l ,ihnpt', '\\;t11 a '\\t:-'11 il1, 1 ['t: 

1,r'!! n ti<' !'f rnnd Joint. ']'he J.,,,Jy 111 h th ~PX .... u1r-a,ur "' al,r,ut 1/• 1 JUI 

,lnrcaJ ,i,1,· .,f th• l,oily 1" 1,rowni!'h ,nth a r,·d ~tri:ak , n it; thl, 

h·r has "llJ!;..::P=-te<l the ::;pe•·ifi, narrP, H . "llbtr. 

f.}1-nu, K o1 :-srKE ... \ 

Thi, !.!r·n11...; is re1,r<"se1\t<>tl ltrre by the tairl~· 1·on111111 
Kn,/ il.-1 If I (JIJ/ '" If \\rvl., the only ,-_pr:<'it·~ ~ I tar j"(>(•L•l'<l•·d 

r•1111··n,.r t. l~ight !lldl\ idual" ,verr• fonn,l. t,ikcn fr(\m )1111 
l·ppt:r t,ar . tht '.\,11-rr \\"sand Cent< r L ake. 

II 
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Genus :S:YsTO~ATrs 
<)f _l-ys'onaills asper ·\rol., one indi,idual lvas found in each of 

'pper IIottes and Clear Lakes. It is the only species of the genus 
re1:urded for "\'orth ~\n1erica. 

Genuc; H YDR\.-PHANTES 

..--\1lnlts and 11~ I 1111s to the nun1ber of eighteen, found in four 
oi t ht• lake-..: II ott0s, Robinson, Sunken an<l Spirit), furnish the 
material ior the forn1a tion of a ne\,. sperie~ of this ge11 us. 

JJ,"lrypltantc-.: lcnuabilis ne\Y speC'ies 
Plate II , fig. 9; Plate III, figs. 16-18 

The dorsal plate bearing the median eye is here rrduced to an anterior bar 
with two ,li,PrgPnt limlJ:ca, the poRt<>rior div-iued ends of which are somewhat 
,·arialile in ~hapl', a::; rt'porte<l nlso in other spc,cie~, and only faintly outlined. 
Iu tlw form of thi:; platt, a <'haraetPr 11np,,rtant in rustinguishing the species 
1,f the genus. the new :,;pe<·i<>s re,pmbles II. ramo.sas <lesrribed by Dn<la: from 

Paraguay. Tim l111dy i~ uYate, bright derp rctl in <'olur, an<l the larg-<>st spN·1men 
5- 1.05 mru. lon_g. The surfa<·e is thickly lJeset with fine roundPd elt',ation~. 
Tl"' \·Pntral platPs arl' <'losP tngPthc•r, a litth• farthPr remo,·1,d in young1·r 
indi\ idual,-,; all !lC'ar shu1 t liri~tlr•s ur hairs. Tit<' <renital ar<>a is larcr,, 1n the 

~ I"-- ' 

1·,..n t•' i- of thP hutly; ead1 latPral plate hl'n1s tltrcP a<'etahula of ahuut equal 
- iz<'. 

1
fiH' genital plates of th<> nyn1ph haYc t\\'o a<'etal,ula ea,·11. The le~-,i a1e 

-1("' t, a11tl tho lrb t tine<' 1,Par :,;\Yimrning- hairs. 

(.;('nus DrPLODO~Trs 

1 ln0 s:1 P<·ic•s; oJ' I hi" la i-g-c genus ,...-as 101111d; it Js a con1n1011 'l10Pies, 
;1-lf lt c, ngh l1r r·e desc-l'i]icd for t hf> fir·st 1irnc•, and gi,·en a 11a11H', D. 
u• , ri111111ts . In the ()kobo.ii region it ,vas found in 1~pper Gar, 

t the· Xa1To\,·s. and in ~piri1, Su11k0n ancl I.Joon Lakr.s. t \Yrnty-
ei:.Jl\ in,li,·i<luals heing· se1·t1r<;:d . () t' these. 1--e,·eral ,...-ere 11ynq,hs 

1 d a fp,v \\·ere 11c•,y)y eni<•rg<·d atlnlts. all taken in la1r .f ul., and 
< ,'I h _\u~u._t. The; lJoJli<'s of th<' fc•11i;tle:-: "·P.re fill,·d ,\·ith large 
i.dobnlal' Pggs. 

D1plodo11lus aJJUTicanu, nc,v spec-it·~ 
J>J. I , fig. -1 ; Pl. I l, fig. 8; Pl. 11 I, figs. 1:3-1;3 

The 1,,,,J: is almo:-;t 1·11,·ular iu outlinp, 111aogc n•d, with a large dark 
~•·:tllopP.J an•a •m thr> dorsal Rid<·, tll<' ~nme l'Olo1111g n8 in D. df.~}Jif'i, 11.s ( .\Iiill.), 
a ,,•r_- , ,,n1m11n aud \11d(•l; diRtriliuted species iu the Old "\1i'orld and 1eported 

al- , tor th<' .\uu•ri<·a~. Alth"ugh the t'i\ o :--iw,·it·R are othi:1 wtsl' Y<'r_l' ~, milar, 
J>. u111 1 ri«i,111~ ha~ a i.J jffprc-11t form of gn1ital 1ilates, and thf1s1· an• duH'r in 
toward th, la'-'t ,,pinwra and al i-o br,1ad,,r p,,f-tt'norly. Io th,·~,· pu1 ti , ular:; it 

rnurl' du~1•ly rl'~l'mbles D. p, n grinu.~ K<ieu, fouud in Brazil. Ill thi> palps, 
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the projection of the fourth joint i~ a little smaller than the fifth jnint with 

whil'h it forms the claw. Thr «:>pimeral plates a1c t~1•ir-al of thr gl'lllb ao,l 
bear many hairs. . \..11 c,f thl' yentral plab's an• rlose tog,·thrr in tlw "'('1) 

young a,lult:,,. In thr nyn1ph, the genital arra ha~ four largr a~rtahula. X<'w,y 

enH'r/!;t-·•1 in,liYiduals rut•a~1nL' n.73 nun. in IP11gth ; olcl adult:- wen' fc,u 1 l ~, ,rn 
1.3 to 1. 7.i mm. In other 1'l•llel'tio11::.- by the author th<'y ha Ye hr,'n 1\ ,und a~ 

largP a:-: tw11 111illim,•h•r-.. 

({enus EYL .. \T" 

()nly one incliYi11ual nf thi:-. lari:r(• genu~ of the ''rr,11nitc-, ·· 
"·n:-. "-l'C'Ul'1'<l This "·a-; fnnnil at the 1lan1, :ifilfon1 ( 'r?ek. It, 
idl•ntifi1·at i<Jn i, tuu·ertain · it ,1nr, not ::--rr1n to 1·0nfnr1n tn al,. oi . . 
the fp"· :--p11c·ic, of the gl'llll'- n, : rt dcscrihc11 for Xurth .\1neriea. 
:-;inrc ,l1·tr·rn1i11atinn of the spc<·ies clrprnt1-.; 1argl•l:, on l1Ptail-, uf 
the s1nall 11orsnl eye plate. a <'h[)ra<'ter kno\\71 to ha,·e con .... idc1•,1hle 
range of Ynl'iation, it doc-., not -.;rcn1 \\'isc to re<·or,l a specif':> frorn 

the exan1ination of onl~- one spec11ncn. 

ncnU'i IT YDJL\Gll~.\ 

It is ,t11pr1s111g to fi n<1 tha t this lar~e anc1 f•n111n1 0 11 !!Cl1Li" \\n-. 

not represented in t he C'Olic<'tion -., fr<nn the UknlJ,}.ii ,,al('r-.. Clue 
individual. a : oung one, ,Ya, fonnJ in ( l<'ar Lake. hnt it ,, as not 
ide11tifif'il. f)ouhtl<'"'- 1norc sy..,tcn1atie C'Ollceting at ,, ,thcr ~t:1t iu1i-

"-'Ou1d h:1:,·c yieldrcl 111orc n1atcrinl. 

CorrCC't ions 
Tn the paper. " , \ ... atcr n1ite-. of ... \Jaskn anc1 th<' C:inadinn ~r,r h~ 

\\est" (Tran~. ~.\.JL:--. .. X I .I ll. -1, 1924 ). t,Yo rei.(rrttal•l' er ror, 
0<·eur. tn "hieh the attention of the author has hecn <'all,c,l in .. 
pri,·atc {"l•lT<'~po1H1e11<·~- 'l'hc speeifir 1u11nr, oc fupr1t11, ( p. 2:~-...;) . 
bein~ 11reoc:eupictl. that of the nc\\- "pceies "·ill he r·han!!'<l to 
lf yr1rubrtf cs nroocloporus. The new speri,,s /1111vi-.;cfn (p ~-+~ 
giY~n to Pi{)ll(l should he .\~c 101uu1ia lollfJisc la. 

1. r:11lais sp. 
JI 1rrlrypha1tf<;; f ( llll!Tbili, nc" :-qH:•<·1t''-

3. J>iplr1(/1111f11, 11111 rin11111s Ht'\' '] e •,c:,-.; 

'1. JJ11ilrn, Jin(/ ,p. 
:i. L, n111, -;ia h isf ri//71 i, 11 fl 11 J'lH 

ti. / · i,, ltjsfri1111iu.1 ,ar. 1, I, Ui I>icr,. 
, J,i11t!l 1 ,·ia 11,111 · 1 Pi1'r-.. 
~. L i 111 11 • io z ,a 11 n \ \ 01. 
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9. L£ bcrf ia porosa Thor. 
10. Front ipoda rnncricana l\Iar. 
11. ().rlls inf l r11icdiu.s UC\\' species 
l:.?. Il!/f/rol1afrs r11h, r ne"· spceies 
].{. l ' 11io11icola <r11ssi1ns (Jfi.i]l.) 
I L f nion i, nl11 ab no,.1n ipcs ( \r ol.) 

1.i. 1~11io11icu7a !fJr,ilo1d1orrr var. l111ldcrntani ( Piers. ) 
]Ii. f'nioniculrr intcrnirdia ,·ar. H·olrotti (Piers.) 
17. .Yr111nr111ia tc1111ipalpis Jiar. 
18. .Y, 1<n1011ia pllnctata ::\Iar. 
10 .Y, 1<111ania orata :\far. 
'.20. .\'< ,n11011ia srnticircularis ::\far. 
21. .YrHn1an,io hrrl'ihranchiata l\Iar. 
->-i .\' r 11 Iii// n1~1 okobn,iira ne,v spee1cs 
~:r ]\-Ill niku, roncai•a ,r ol. 
~4. J>-io11a r£ ir1hardi C~'to1.) 
~-i. I'ir,n,, JJllfJllis (\\Tol.) 
~{1. I'iona i11ro11sto ns ( \Vol. ) 

10. 
:J 1. 
~f2 . 
:1:r 
')4 . ' ' 

I'iona ~pi1111losr1 ( \Yol.) 
J>unia rfJ!11ndrc (l(ra,n.) 
.r,1stn11af1u~ nspcr \\-ol. 
.1 rrh<11111·us 111ars]urlli P iers. 
.lrrlu 1111rus n1r_qrr7urus ~Iar. 
.lrrh~ 111<r1<s Hu11111bri,tfor Jfar. 
. lrrlu:n11rus latiraudof1ts }far. 
. Lrrh< 111tru, lrtfirorni-; '\far. 
. I rrlt1'n 11ru'i l!friyrr ::\Iar . 
. I rrlirn 11r11s lr1.fnlirrtus ~far . 
. l rrhrn111·u-; a111< ril111111s Thfur. 

3f> 
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