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1. Introt\l&Otian 

ln the " 

~hv 1o~l , •nd ch~aie~l c~n~ 1t1~n@ st t " ~ ~r ~1~~r Virr tory •t~rf w1 

~~~tu~e . Tt~h . ~• berun t the Utsb lt~tP ''-'leu \~81 Col1•r.- to det mine 

eonp of th~ f•ctore ,.ovornln~ th~ blo o~ Al ~r~~~" ivlty of br~ektrt-

-.~ ,.r rehe•. f'Qr\al'l 11 , l "clr of funth e it hr setble to e ... nttJ!Ue 

~or~ bg,vond th~ first ae ~n . 

In l9~c , tho ~1 1~ Life x •ria nt Station at the Ot~h rt4te 

to •> t 1 C •t:e &'lll't''> r1aiod twt~ for C:'lOn.,raUv'!l "r'jl'ct bet••en 

the SU\ U n anl1 t he n..,IU't» nt of n;r at the •• e beUt.uti.,n. 'l'hh 

r ojeot , ~lenn•~ t be c ntlnu~ by vnrl a 

l"l!tlod 'f uveral years , 11 I'll 1nvet\1ga t1;?n of C')ll~ltiont! ,.,.l&tlnp; at 

the Oe3r ~lver RefUge nd t eome neYer r Pfu,;ee of eimiler eh raot~r. 

It -ae no i~ved that the m1cro-b1ot o! the ~ter t th• ~ .. ¥ur,. 

1" 1' 1woortpooe the etuA~ of eoer~l c n61t1n~e . nnd conMeoue~t\Y 

~rovle l ne r.er• .de to 4• t eru1ne ~bat or~ie , exclutlve of bnct ~1a , 

c:~~ ~· the ~1ero~co~le onu1&tlon ot the w,t -. rR at the Refuge , ~~ ~ t 

thdr '"Ill! n 

~~~r t e re~ort nn t h lw ~articular phA•e ot t he 1nveet1~ti~n. 

~ekn wle~~nts ~re Cue to nr . .I . 1 aP~~en, who a de t he ~r'j~ct 

t'e'Utr" ... ho c'l 1.-eotecl the etul!7, end to th'l' ner eonnel of tl'e •nite~ St tH 

~totor1CA1 rurvey nt the ~ear ~lv~r •etur.~ , ~ho ~·n~rouely nrovi~e~ l aboratory 

en,ce , bo t s , An living uarter8 durin~ nertode of fiel d nct lv1t7 • 
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~\~'· b~le@ ~~ --t•~ ~t the ~r~t• • ot ~ft@ Q~ ~~ »On~ 1e 

ori'PT .<: rl ,.lthin <rne 111.1!\e ,.,rl!yott9 , f'•t~nel7, 'l!b'N17, • """ll l'e15•) , 

!1'1\t!!)l! , J-ul , " aru5 Gn.nt.lO. . lu\ t hT<-O rt d ed 

II '1\ witl. Uw blota of •.lltdln •Ate'l' l. '!'loo -re~rl', oo• ~ !'.ll!lh e5 , "'"' 

~ne b7 ..,_t,.1cll'\6, CQrtC.l'nhl .. ~b• blo\.1< of .,., •tt 1.1\lte 1n ni'T' tea r 

•• ~ oeeoun\ ot r 1 

ln•••t l~tl ne in nortt~•~ \•rn la~ ... 

ln 1 24 , Cl.rk pUbl1eh14 a ~~o 

1 t t~butart ... 

'at <'At ot col eoUftl!: n4 nreae'MI'lnt,: ~\on AU t1 lttc\l .. ei\ by 

et .:nrd tn .. -ril lUIS ~1\)plon. ~tl , r1! "•r:rlb!i'a \~f) ,,., t, ru. C<ll:le 

•) 
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oun water over n~~r 1 the entire 

(o) "nter wunr>l)' . '!'he eource ot W~~ter 11 the e r Tlinr. tn 

·~rine , ~here ~· r.ener~llf two p~rlode or o.zlmua rr~•h ·~ter l r1ra\, when 

the tributaries to 8e&r River below CU\ler n. re hi~ ~ith the • - • r or 

ne,.l:r ael ted 11now, nd again <luri~« t.l,oq al'ld a 17 June, .,hen t.b• 11now l"'el h 

ln the h1,n.,. ortiona of the wstar ehed , Bfttween the m14dla of June nn~ 

early October, the river 11 diverted for irrl,e \ion, and no tar renohet 

the re~e, excent a relatival7 a l asount t 11e~a~ gnd tar trnm ~~All 

tr1bu~&riea below tlar D. ~1 thie tlae, eva orati n lower& the 

wat~r l evel a ~r xl tely one toot, and in eo a re~iona the 1011 le e~ted 

and dries Oil t. 

In October, fre1h w tar beco ea avail bla e 1n until free 1ng 

te .• '!)8r turea eet 1n. llo conthtut }>Olley baa hitherto been tolloorad llftAr 

ice fo~tion occurel durin •~~• •t~ter~ , the ~'ter ~ b~en ken~ in the 

unite until lnr1n«t durlnc otherl, the entire area hr.e been ~rained to 

revent d Ill!' e one to the d1kee lUll! e,iU-boxee when the i~ brellke . 

(e) Yer,etatil)n. Acooril"t; to tndivlt!W\b eho b.ttve l .,ng been 

acqunlnh4 with the area, DtaUchHII anlcnta , ~ ~ tl,. nalpt!peut, 

!mll:, JnUfoUe , Pata!l!!lg• t!!Q necUngtne, Elmnla,;;r•riUm, Gntl ~ e'l! . 

OcO'W'red near the river channel• e.\ the U11e •hen c'>netrucUon be~. •bile 

large !!OrUonll of tb.a e1"a were buren dat net.a. llhloe c woletl " ot he 

dtket in lq}l , eow of tbese revlout eslt tletft hAve develo ad n cover of 

l:illau, ~. or pg tllMCfttop. 
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Ia . l'nt"od• 

To ~revent excaft~lve - en 1ture of time an~ mon~ tor ~~n?rt~t­

ion, th- invnt tlon wu U t.ted to thrn of tn• the unite C'>I!I'I\Of!in,tt 'he 

~BAr . ty~r Ref~e. 1ro eix to , .. _lYe ~u~dr tet were eat bltahe~ in e~ch 

of theee ~hl"ee unit.: eeven l'tll.IIHl.,n&l • nt1o1111 .,.,. ... eetrtblhhed a. t 

renorted in t hie na er 1• ~~r~ly one ~haee of a bro der ~rojeot, it waa 

1 oeeible to baae t~ choice of al\ee for atatione on •~edie~c in 

ol~t n inv atir.~tlon. 

e inninr. July, 1936, th- etatione wer e vi si ted, at inter.~l• of a 

ta~ ••~ . tor the work pertaining to the ceneral pr~a. whioh e~d not 

be 41acueaed in t hle pa er. Obeer tiona were continued until wlntar 

t eeper turee Made fiold &ot1v1tt81 ~rohlbttlvaly difflool tl tn A ril, 1q37, 

work • e re.ume4. 

At the ti•• of oaeh vitit to th~ etatione within the unite, 

.,l enkton .,..,.,lee .,,., tltll:en , here ooetble, by dra"111« 11 llo. 20 dlk bolt-

1"' ieo~uein l ankton net h r1 o t &ll7 thro~ the Yater1 at the ep111-

boi • ~<ne nNr hftllaown·tere, '"''~~ let • • r • talren 'by holdinl" the net in 

the t h t the ~tar for ••••r~l atnutee . o nt te~t waa eada to obtain 

'l'!l:()roual•t uantitflt1YII da.t concerning nl nltt-:Jn, o.n4 the length of the hAuh 

wa• eo .. wh&\ •arlabla; ~enerallr , lt Wftl of the ~~1tuaa of a hundrat t ea\ , 

inca the dlAB~ter of the n•t conetituted nn n nrec1ab t e fr ~t1on of he 

t th of the • ter, e. 1 nkton 'OU!:l 

, c,ocern1111';, th• Yer tical dletributlon of the o:r . nh••· In aome cneee , 1n­

•uff1oient 4enth of the water de it 1 oee1bl e to take nl nkton ~ule; in 

four of the t .irty- th.r ee • ttone , tiA""Pl e C?ll d nner be tllken. I>! the f111 1 , 
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d~ntt the .,lalllc:tol'l net. 

11tAr ture asde tt 1~oea1blo to ideatit, a 1 or nil .. •~ cific \ ly. 

or., ,,. of tbot col ect1'>n• , on 1nte:Jt Cllrd.e. ll a\\ellltlt. •11• •~e to .. u ate 

the ebeolute fr uency of the o lees, but for each aollectl n, e ch 

?or th etudy of e gra btcsl 41etribut1 n, a ~ble n prepared 

to ahow the relative tre uenay, at .. cb ot the et«tt~• . of the eeYanty 

Met •ibul'l!\ant or~mont•=• · '!'he d..ilcuutol\ (in uott n 6. of thh A'!!Oll') of 

"ubUc" Uon• a 

S~ith1 7 , 18 (Al • in ~neral , lncl. flagel e tel) 

~114an20 (blue gre1n al e) 

T 1or19 ( AMb enopeie) 

lloy-ul (dilltone) 

ll'ar olld !tbt ,..,le22 ( !'l' toso , Cle.doce , Cop~ot\a) 



_,_ 

Le111;r1) (JihhO'POda) 

Perrlck ~~~ 'l'llrllerU (Oh.docen 

t.Yftrtb--8choonichen5 Crot1fere) 

• ll:lnt'! eno 

or le.a aro 4ee1 te4 by the ft&Mee current in ltea up-to-date tit r~turt, 

relatlonth1p between the or~n1ece aeon bt hin n4 the n~~· ll•ted by 

nr. oJ'a , 

.ln aJ'Ut!.oial I< \ th co n l':l'ten l!.ftd blue--n-ee'! al .e, to he 

Co ·~~. and to the Oladocera collected •111 be found in th~ A~~ndis, 

5· Jteeul ta 

•) 

l . 

?. 

4. 

5. 

6. 

8. 

LlU t 

Anab en yarlabl l le Xuet~ . 
0 7 ne recor~1 July. 

A.., ll,_eM. 
Yery- nre, Julr. 

tn~b enonai• Arnoldii Antal< fa . (Pbilitro1ne for.) 
C n in Au,uat-October : r are in Wov.1 ~~~~ not OCOUJ' 

in ah&llow etatlons of Unite 1 and 2, 
At>hll.n c '!)Ca. 

Very r nre; July, S~t . in unlt 2, 
.An notbece. 

VttJY 1'ATfl lu Ol&ar l.Rkt, 7 • 
~l..,thris •:O· 

... ,. •• Jul:r. 
Chr OO">OCIUI. 

1tg,re , Jul;r. 
Gloetric la natana (Be~w.) ft b , 

Co mn July.Ail(.lat: alrilletee occur \hro~htlut. the eaeoh. 

no apeclfic nnse follo .. a ~nerlc na in t hla liat, \h ~x react n 
"•n·" 1n~1oatee that the or '111 ~r b~bly belong to ~ne ~~eie • and • ~ 
t hat they belong to tw or re s~eelet , Phile tbe et llt~n~ ue ~b~eneP ot 
both e:tl)reed 111 hldiclltes that the uthor dolll not lmo• .,.h ther htt b de,.l· 
in •lth na or •tth ••ver 1 ~eclea of t ft ~DUI . 

• 
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9. tyncb;ya. 
Ter rue. 

10. Oaclll. to ria e-pn . (aelltiUI latUI). 

l. 

2. 

15. 

16. 

19. 

ro. 
1. 

22. 

2). 

". 

7. 

s. 

21). 

J(l . 

)1 . 

h"'ou~n\ thr~ut thtt • -.~ll. , b e<>ainl" 1 crenei «11 
R'bii.N!•nt to e f 1. 

l!erhl'.IOl\1! h .. • . 
O!lly Ontl nCGl'41 u~t.. 

'1crt~c.,lt!IIU l~cuet1'1e (~alJ .) ., r l ow. 
Otlly ne r"eord.; J\aly . 

~o~ Aria HArvey A (!h~ i tee) ~r•'· 
l'requent , Jul}""fl&))te ber. 

odu. al'ia e,!meroo 11> r et I. l'l&h~u. t.. 
Only na reco ; July; on ~11; ~ ter htghl ~a11ne 
(6?.0 ~. · • · e~ co3) , chtorl~e conoentr tlon 0 .~9 V, 
O:vgen } »·1:!·•· 

11oet?o. ep. 
Frequ.ent at one wtat1on; July. 

S 1rol1na nJor :fuetw. 
Very rare. 

Ar!l hor c tfeeltontt • ) lue t • 
Only ~ r.cor4 . 

~~bora ov~11a Xu•~• · 
are , 111101\lY in UnU f.l . 

~ 1~r • ann . 
l'l•e utllt thr-~ou\ • aeon, n ecWty July, e \, a116 etob r . 

Altertonella foraoea ••· 
~sre ; $ent . n6 OT. 

B1dftu1.nhla l&vh 1217 . 
Vet:r rere, Wove her , ~. A r ll; tnec1~ na observed in nri n 
"'~'' n"t to .. u . 

c~ }yOdiaeua {bArft{CUI ll'o 

ll"re, July, l ug •• liov ., • • Cl r lAke 1'11 , AU/':Iltl t. 
Chaet?ceroe . •P· 
Yr~u nt ln Au,;uat ; Marl:r all r ec rdw tro tmu :?, 

C ccon .. h . • • 
ar • 11tly i n Ut~ lt l. Clet~or Laluo in y . 

OyclGteU a . 
1!'rtJI[Wtftt thi'OU«bOU\ SfWIR"ft , IIIOS \17 1lt l''lit ~ . 

C, ~tcnleura sl11 \lea (~eb .) • . =t th. 
e; ~h~?Ueh~u~ •~a•~n . 

~ nl~ eolta ( ~eb , ) • . S•lth. 
l'RI OY., A"lrll , . .,., 

bell •tm· 
l?Aquent throughout aeaa>n , e7cept while veF,e\ tl 'l 1' •~rce . 
Ole r LP~e . Ln VftY. 

Diat?M hhCI&le (Lyft&b,) l?elbsr , 
!'req\len\ 1n Cte ~ l.(!)re , • 7. 

1• t m vul(.lli'e Dory 
llere , Nov., Anril , l!ny ; C ear 1.!1ke, in Aucut. 
ithlll!ti arf:\\* ( thr.) lnet 
Onl y one r ecord , July, 
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32. 1\he 1111 eol'ex K:ueh. 
Only two r~eor4e : Jul)'. 

JJ. ~ltnewt tur~ida (~r.) lue\, , 
n~r , thro~hou o•~• n. 

34. 1er) 1the~~la rebr toata . 
R~re, th~t se~enn: aly one r co 6 froM ~lt J. 

35. Yra ll•rla ep. 
R re; Anr11 . t•~t;r. ~bu.,aJlnt in Oh r t.rure ; l'~:r , t.ng. 

36, GolltOhoUIIII!I, I 
"'r u~nt, Jul)"- Au#0,1 t 

37. I'! 11t.nebla afl'!)hio:xye (D:.r.) Grun . 
VeJT nre. 

~8. 1• t «L 1 1t 11 'l'hw. Vu. f 
Y 17 rttre. 

'). elo ira 
11 r e , t.hroll,!lt.out the e u~n, epor 41.cd l y tre uent le 'q, 

4o. WAYlcul ~o. c~eneue latus) 
~~tre, thr ngbout the •~~on, 

Il l . HuchlA • .,., , 
n r e , thr~ ~t tho eeae n. 

l•2. Pl11uroa1 ..,, 
Pquent throUPh~ut eeae n, eep. A~ .• Oct. 

4J. Rholcot~ eaie eurva ta Crueta.) run . 
Ver:r r re . 

•4. P.h~ l~~ la «ibbn (lbr.) 0. ~ell. 
Vfry ll10re . 

45. bo ~ l a Y~ntricoe (lulltc . ) o. ell. 
JT ~nt t hro nut the eeae, n. 

l16 . !leol1o,lllu'l'll '!18illo h Orun. 
~e uen tn ~~lt 1 a~ in north~P t ~o ti n f O~ it 2. 

117 . Sur1re1la • Uey~au <Aef~ty . 
~~~n t ~out ~e~ , oce~~ ln ~ of the o 1 Aot l • · 

48. t\urlre b OYata lu.eh, 
ha VAnt t hr "'Q{'.h ut • l'l6t'u.ce. 

119. t urlrella *Tm· 
!f.,re. 

5() , lJ-11 II p . 
rre tint throu,;hout the •fUl!• 

51, !er,.,einoe m~le lhr. 
~~~ •~eel~en esea , ~7. 

52. Tetr a.rcl~c l aeuttrie Ralte. 

5 . 

;4. 

55. 

F8re 1n •sr L~ke , ~ t. 

b cht\ett!. t'D. 
Very rare, July. 

O'tlllli!ml\or a . 
Yr8~t • • loneer ou bqrren ar•••· 

Ol et" rlum en . 
Ve%"7 rare. · 



56. 

57. 

58. 

59 . 

6o. 

61. 

62. 

63. 

Oa. 

~B. 

6 . 

70. 

71. 

72. 

73· 

711. 

79. 

76. 

n. 
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Coe&:~artUJD &pn . 

Frequent in July; rare ia at . 
d~rt el~~· Zbr . 

0c0fte1on~l y nre ent thr~~~ut • ~&t •n: ~rodie \ly 
frequent l n epriQC. 

eot1.11. IIJ' • 
!l~~.re . Cl ,.ar I.~lt• 1ft 

Odog •niu!:l e;m. 
Yrequent luly, @'l)t . o:-t~t.ent throuerh:lu.t 11<"!!.80il, 

P ndorbta so~ Rory 
1'recu~m\1 July, A 

:P d l stru Bll~nUII ( • ) llenotph. 
a uent throughout the eea&Jn . 

Pedlutrw duvle:.: !...eyen. 
h equent l n llov&aber , rAr e 1 n 7 . 

l'etl ~ 11tr t1 d11p\e r • Ytlll "f'ar. ol.ttbra tw ( ,1.. :Srqn) ~rb, 
J'roquaat tbroaghout 1e ao , a::tcttnt "f' ry rue July ~no ~ at. 

PKi et dUI)le:r II Atl ar. oi ll!lW!I v. n. S. • • t . 
" nra, Julyo- at, 

Poetn tr~ ~ 1•7 {eyen ••r. re t 1au AtttO Larerheim. 
O~Nmon thro~h:lut ••••~n , e:rcevt ln wee~end ot Pnit I , d 
urlnr Senteriber " "d ear y October, rh&n t hit v rletv wpa 

not tountl at all. 
Pedioletrw:> integr\UI »ae el L 

ore. 0 tober , o•• er, al coll•etio e rr~• tr"it J, 
Prdlaetrum tetr e ( lr . ) ~P fa . 

Only one record , July. 
Cfl e<'le"IIU biJuf"!' ('l'ul")'>. ) t. .. ,- rt\ , 

eey rar•. 
lleenetlfll!l!IW> dt !"'>hrul ( rp . ) tru&t•. 
Only ono record. 

Seenede•~• ~fri c uda (TUrp . ) Brob . 
1\1'8 , OCC1Al'TlJlC throut:ltt t h e 1!88BOD. 

eenede l1!!'.!11 1p. 
Veey rare . 
ohro eri a en. f 
Rare , • o•tly. 1n· Se~~.-Oct. 

Sp3'1'.,r.YTJt.. 
ll&re; eOlmllOn i n Ol.enr Lake ; l!!ly , Aw:ue t.. 

St u.r~tn tJ'UJII e 
Ve?7 rar e , ~.-Ko"f', 

fi tlPeoclonlum e • 
.lbunc!. nt on w.:.oden etllke, .Tul y. 

tnotln-1:.: !l:rt. 

R&re , ov., ~. 
Volvox a • 
One Ppeci~n aeen, ~· 

(D) f>rotowoa . 

78. Cerat 1u. hi rundtnella (O.P •• ) Schrank, 
Very rare , Oct ., Y., early ~rinR. 

79. erep 1• f 
~tt~ohed to ~r11h la only , r."re. 



.n. 
82. 

86. 

'"'· 
89. 

90. 

91 . 

9?. 

93. 

94. 

95-

96. 

•n. 
98. 

'!9. 

100. 

101. 

11)2, 

lOJ. 

V"'r r re. throut,;hll"-t Rof'u.,.. i n VoYei!Jbor , AJ:~'I'il, 14t)'. 
Pi ob'l'yon lertu\ar1a r • 

Very ~r•. Oct .-T.~• ., V. 
. lMI.Il •I'· 
~-r• i n eprin~ nn !ftll , enor Alc~l y r.bund~ 1 ~er, 
to:r.Snc IIT6"" or e"- bl o 

Glenod1J11~'11 f 
Very rare: October 

Peridili1U!II. 
Ver-y rare ; October, .l.,rn: C\•""'" Lalrt'l 1ft Aue\ll!t . 

Centrooyxte aculen~ \ein. 
~Are: July, •o•. 

Vor ticella . 
Only t~o r~corde . 

Annr&~ eculeeta 
Preeet throll£h()ut IPr.e n • v ry abundent rent ., 
eloeolally 1 rer.i nr 1c nt tr • heodqusrters . 

Anurae cochleert~ ,.e . 
~eoue~t t hrouaho t eeftc~n. 

Arthro lena tuetkentt r~l . 
n\7 one record • 

.l•"l"nchna anp . .,.,. .. 
I'Oich1•.mlll akeri ~r. f 
Very l'!lre . 

~rAchi~oua .,~1• ~hic•roa F.hr. 
e~u· ' · ·~c~t ln u~tt. 1. 

~tach1~n~s le v~r. ' 
e uant : spring, un\11 Jul. 

r ch1onue urceolarh 0 . <t\1 . 
Oo~n July- Oct.: occur• i n Cl r Lske. 

::lrachio &!11> . 

'P'r"'quent , JuiY'"Oet. 
C tbyf)na 1 unn ' r. 

que t, l•ay-A.uc. 
...tlt r1 unnLlut" Goeae . 

1 one recoPd. 
Colurus 1.-otue lheaa. 
Rare; July , Se~t. 

:lllt:vla •'P· 
ly one record. 

cnl11.11h tmp. 
Very r~r•: •~ring ~ tua~er. 

l'ur oul11ria forflcull\ l 
ly one rttc-Ord. 

Lf.IMI!ella CUI!Ii tA ( . :r.) 
Onl:r on recor d . 

I.e "della t"ll (o. J . , ) 
l'l"ectue11t ; J 7- t. 

Y., 



lo4. L ~dell • • 
Jt..r e. 

105. ou •ty1n lunari a thr . 
Only one rec~rd . 

loS. W.ono•~yl c~riden~ta r. 
Co ~n: July - ~ • 

107. onoatyl a ·~ · 
C, OB I Ju )'- • el)\, 

108. No\~u $1lttar1e Vbr . 
Comoon: July, Aur.u-tl fre~uent in AYI ~~han• wenattt•e to 
ealh . 

109 . •~t lea etrtatA r . 
C o11; nr11 

110. llotb los etrl!l.tfl n.cue>.ll24\ta lbr. 
Abundant, Oct. - ~av. ; eo~n . A ril- ~. 

ll1 . ~ot~ ta ann, 

UP. 

llJ. 

u~. 

115. 

re. 
l'eblt an . 

Co:~m?n , Jul.,- '1t111t. '•ry 
OlMU" Llln in .t.~t . 

Poty~rthr~ nla1yPtera 
Co.....,n July, A • he uent 
Olear LAke, ln .luguat. 
ttulu~ . 

e uen\ t n ~t. 
s.t tna br~•t • ~~ l l' . v.,.., Tn.re . 

116. ~lntna ••~tr lte 
Very rare. 

117 . Stnchaeta en't>. 
Co~o11; ct., NoY. 

US. Trluthra lon~~tl .. t 

rar&. Oct . , 

Oct., .... , 

Cofll"'l)n July- ~:Sent. VeT'J' rare Octqb r , Nov., April, 

(F) Cl!ldocera. 

119. 

12(). 

121.. 

1?:' . 

1?.3. 

:>4. 

125. 

126. 

127. 

Alona oo• ta a $~ra . 
~nora~tC!Il.lJ' freouen~ thro~ut the a ... necn . 
••tna. 
R~re throur~out s a?n. U tt 2 d ·~•t ~nd of Unit 

Cerio~~~hnta ep. 
,.,., r re. 

Chydoru~ anhaertcu• (C. J. ~. ) 
'!lara: July. . • , Way . Cl. • r loeb 111 tt-y. 

n .. bnh 1 netentna (0, f. ~!.) 
R re; July, OY. , Uay , 

nt ~h~noeo~ braobyurum (Ltavan) 
he ue t; ue,n4 half of J'Qly. 

l\11\,h'\nOM l·euchbn er :itechl!r. 
Onl~ one reeo~ : July, 
nheve~ t~ set\~er~ ( 1r e) . 
Very rare : JU1y. 

rura l a latt••taa Crur ). 
Only one r aeord t A~l 



128. 

129. 

13].. 

1)2. 

133· 

1 

Lat.onopehl ep. 
aro. 

Leyn i 1~ qun~~aucularie (Ler i ). 
One reeordl ov., 1932. 

I'M" thrh l.At l c?rnh (Juri ne) . 
'lo.re ; &ov. , "'If · 

l!!>crot.hrix 'I'O e (Jurtne). 
Very rare; July. 

'"'hl" 11f:!'1nb ll t r · 
Co ...,111 !' y; abunb,nt 11'1 th~tl.lO'l' we teT, e..,s t !Ill ?f 

1t. 3· 
le: T )XUII , 

Veey r TO. 
1 C81)~ lUll. 
Very r re. 

(a) Cone od'l. 

l 

1'36. 

1 ] 7. 

138. 

1 39 . 

lifo. 

14t. 

142. 

111). 

144. 

145. 
146. 
147. 

1118. 

•) 

Cnnthoa mpt ep. 
One to ecinon eeent ' y . 

Cyct a ~hal~r,.t.ue Woch. 
~9Qu~nt at on~ •t.~tion ; July. 

Cvcl ~~~ aerru tue Ptec 11r. 
r.,r'l.ll t eo> ly frequoat July, .tur., ril , •:,...,. . • •u•r r.u:e 
in llq. 

Oyolope lit!ll tua loch. 
Oal7 one record1 Nov. , 1932 

CywlQpl •1r141• Jurine. 
A~undaftt in 1prl 1 tbie epecl•• 11 probably Tlln?n~>lble 
for at t the rocorda of un1 ent1f1ed •cl~. 

Cyc1..,pa •'1'11· 
hequent tl!ro~ll<~ut thp eeaeon. 

~1a. t.o~ J~~1 Wftroh. •) 
Co"AOII tlu' ho:tt the e l'1nl •ery 11lJ m~qnt •eet tllld of 
Unit 1 in • · I robab1y the or«antea of SPet or ~11 the 
un!d$ntitled Di&pt~u• . 

n1 t~~· UD'I ··~leanus nerrick, 
'li're r.1t tt \ .,na •tdlon: July. 

'1a~to • nu4ue reb. 
?requ•nt at n st tl~n. ~t. 

~a~tomue elc111e rorbal . 
Only one specimen , ~. 

l~<pt'IIINS dgttll!otu.dal LiUJo~bor ·• 
)lily Oftl reoor6, 1fovt'lllbflt'. 

1a tG a • 
·a7~hi Blb~uor-u cle Karrick 
~~re \h~bout eefto n, but frl ~n' ln ao•t col1eo~1~n• 
froM ~it 1, ~d. 1, ~d f~o en111~box y.4f3· 7 •• 
b rinP ovle~tCI in k 

'arebi brevi u4at• Herrick • 
. tiJ'e ln A~t.. treq an\ ln ~~ . ·ot reeor(! · fro• U!IU 1, 

Che.•r l.Ake in •1q, 



(R) Utace11 ne ua. 

149. 

150. 

151. 

15~. 

153· 

Ch&eton~tue e or 11 t Stokee. 
One record nl 7. 

O.tr&co6&. 
1''1' uent l!, eh 110!1' water thr~hout the • eon, 
Phr11opo~ (! n atr&ea ) . 
ho feiMl ... collected. in Unit 1, St~Uon 1, A.,ru. 

lf41JU.todee. 
Preaent throu4fiout ~oaaon; fre ue t in aprlnr,. 

'l'rlbone ..., , t 
Prea nt Octobn'l'-5 ~• ber : rare in ' 

Lll>\1' II 

3. Aa.,l Anohnonua A1~\1nua Barrt~. 

4. Ae l anchnonuJ ~tiee~• (Schrank) . 
( l anchnonua myraeleo) 

5. Brachionua an«utart• 09•••· 
6. Br aebionue cg\yclfloruA ~hlceroe Jhrenber~. 

(Br&chlonu~ a=ohicero•) 

7. llr chl?na.a IUlf!uhrta u~tua ( rrloe and r~4~~r) . 

8. D chlonua buda~••t1nene 1• dOT. 

9. ilr achl ms caneu. 1 n ru'11 enhU ( anoe) . 
(B. b~erl1 entsii) 

10. 

11. 

12. 

lJ. 

Br cbionu.a ~atulua eller. 
{Br ehionua " t l 1tar11) 

Brachi oaut ~lie t111e ueller. 
( • wel ern) 

~r chlonu• urceue Linn&eua. 
(Jl , U'I'C80lAr1e ) 

Ce~hAl~~ella ~1bba (~~nber ) . 
( t aachiK glbba) 

ntcrnno~horua torcl~tua (Uu&ller). 
( 1 lana forcln ta) 



15. 

16. 

17. 

18. 

19. 

20 . 

21. 

22. 

23. 

24. 

26. 

27. 

28. 

29. 

JO. 

31. 

J2 . 

33· 

34. 

35· 

36. 

37· 

31!! . 
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Diure la braehyure. Gosse . 

Diurella d1xon- nuttall i Jennin~s . 

Diurella Ti gr i a (Mueller). 

Euehlanie dilatata Ehrenberg . 

EUehlanie pyr1!ormie Gosse. 

Filinia longiseta (Ehr enberg) . 
(Triarthra longieeta) 

Eoe~hora ehrenberg! (F.hrenberg). 

Xeratelle eoehlearie Goeea . 
(Anuraea eoehlearie) 

Xeratella cochlearia ~. tecta (Lauterborn). 
(J.nnraea tecta) 

Xeratella quadrat& f. d1vergene (Voi ght). 
(Anuraea aculeata divergene) 

Xeratella valga (Ehr enberg). 
(Anuraea valga) 

Xeretella valga f. brehmi llauener 

Xeratella valga f. mon~troea (Aoe tein-Barrios and Dnday) . 

Lecane tuna (~!uellar). 
( Ca.thypna luna). 

Le~adella p~tella (Muel ler). 
(Metopidia patella). 

Vonoety a bulla Gone. 

Wonoe tyl a cloeterocerca Schnarda. 

Monoetyla cor nut a (Mueller). 

U noe t l a qua4r1dentata Ehrenberg. 

Monoetyla thalera Harring and ~~ere. 

~t111n ventralis (Ehrenber g) . 
( Sal~ina ventr alis) 

Notholca s tria ta (Muell er) 

No t holea striata acuo1nata (Ehr enberg). 
(Hotholca acu~inata) 

Polyarthra trigla Ehrenberg. 
(Polyarthr a pl a t yutera ) 



4?. 

46. 

4L 
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leurotroeha ~etro~~on tbr enber 

Ped lla tennlca •· o~ C~erno•). 
(Pedalton oxyure) 

otnrla rotatorle Pallas. 
( otlter vul~arle) 

S ~chAeta tre.ula (MUeller). 

~•• t tnella tina (Re~ n). 
(Pterodlna pettna) 

Tte~d1nella patina 1nter.edla (Ander•oa). 
(Pt•rodlna lnter-.41 ) 

Trlohoc rca crl•tata Harrlft«. 
(Bat\alu. carinatus) 

f riohocerca ~tlla (Jenntnc-'). 
( a ttulu. pua tl l ue) 



Chewd UEX 

The followln& dat coneerntna the ch letr1 ot the w tar ~r• 

included tor the Bnke ot 1ntereat; the tboda bJ' which th87 wan 

obtained wt 1 be re-ported 1ft tt. lr.ter account. Correllltioft between llata 

on chemlatr,r ana data on ~lankton ~t nee aearll7 awntt the col eatl n 

ot funher tnt matlon. 

'fhe ahr a t the Bear 'llh'er •tu«• «enerallJ' baa a n ot 8. 0 

nd the e.lkaltnlty hi«h· Tha hl~eet vn recorded wltb ~~ur&nca of 

aecura01 11 0.11 other data 1 .. 4 t he author to believe , however, that 

t he ,u ottaft '!'t)I'OACh .. and eo•eUna r o~ 11 , 'l'ha H 1e btr;heat 

durtne pertoda ot hotoaynthatlo aattvlt7. 

At h~dqUftl'tera, the total alk~l1n1ty varlaa between 268 and 17 

arte par •1 l l on, axoreaae4 41 ealctu. rbonate. Within the unite lt 

v rtee between 100 snd 4oo Parte per aill i on, exorpt in vary aballow 

wat er of hltil ealt content . Low al~llnlty 1a cen8r 117 ae ooia ted with 

dante ve£at tlon, high pR, and hlg.~ oxypen concen tra tion, 

The alkalinity to ~henol bthalein varlew between sero d 79 rte 

~er • 1111on. In cener~l, \he h16he~ the to~l alknlinlt7, the lowor ta 

the alksllnlty to nbenolnht balein. 

The chlori de concantra\lon ?arle« between 0.005 J an~ 0,2 N, 

altbnu,sh , in u:ceJ)U~nal CAUl , a CGneadraUon ot 1 ll aey be a.,proached, 

The alkal1n1\J', p , nd aallnlty rel tlnnahlpe are tn ocordanoa 

,.lth the tlndil\lltl ot uahrar ana '11lllua3 1\ftd ot Breuaale2, whose 

erperl~nte indicate thAt the reaence at chloride• lnereaaea the eolubility 

at c•lcl~ rbo~te, but 4acreeeae the extent of ita hydrolyaie , 



The o~gen concentration in the surface water ia usually near 

satura tion or higher. The temperature of the water seldom exeeede 27° C. 

The maxil!nm recorded ia 35° C. 

6. DhQUBDipn 

It iR of interest to note that the follOWing organisms, which 

the writer has found to be common in this geographical region, were 

@eldom, or not at all, found at the Bear River Reruge1 C?n?chilU! 

uni cnrniB, !ipth!!lca loneilpina, lll!.!lh1lw. l?ndsnina , ~. l.lllll.l;, 

Coelo11pha.eriq lnp. • Aphepi.,.gmenop flot-etfllAO, Dinobrvop app., Tabftlla.r ia 

epp., Frae1lor1e app., Atterlonel1a ~. RhOJ)alodio dJI.llA (replaced 

a t the Bear Biver Refuge by a. xcntricoeal, Coemertwm epp., Stauraatn!li 

epp. • and Cerat,ium hirundtnella. 

The following organlema are more or lese peculiar to the retuga: 

AnabeeMpale ArMldii, Biddplnhi& lftx.U., CMetocorps J.p., Cvclptella , 

Spg11g;plm1ra peitnnie , Sllrtrella Baileyana, 1. ~ :Si ddulpbla 1oyig is 

typical of inland eelt waters. Cb4etoceroe ia a marine genua ; one fresh 

water omecies is reported from Devil' • Lake , Nor~h Da'-ota (Elmore). 

Scoliqpl eur& pelaonie, according to Boyer: ia ecultar to salt lakes. 

l few species occur commonly throughout moat or all of the eeaaon, 

as, for example , Surirglla:!!aUoyaM, §.. ~. and Alllu:!l.aa. cochlnaris. 

Moat apecies, however, exhibit more or lese marked periodicity, aa 

Anebaenovsia Arnoldi~ (common in !uguet and October; rare in N~vember ; 

not obaerved at other ttmee), Nodnlari'l Fla.rveya.na (frequent in July and 

Sentember), and Ceth:rnna l.JI.!:IA. (fre.uent in llaT and Auguat). ~ 

acu!eate and Mat.ll.b1& albuguergueneia occur throughout the ft eaaon , but show 

a marked increase in number, the first aa the temperature dropa below 200 0. 

in fall, the l atter in sprt~. The abundance of Gloeotrichia n~tana 



0 . ltoy to tbl> Cop;tpl)d~J- co~ at 
the D.-r ltwer ·~ 

1. !"!) r tion into co Ml ot horu and abt'll71te!l " bUnct. --

?. ~nt&~tt~e ot 8 ·-~•nt• -------·----------- - ~bacsmnt»J 

;r, Antel\tllt.e or 6 ••J!'IIl t• --------- ~ ) 

3· C&u&l .. t a t'll.ted ~t bne -------- U. o1lnlf!'\N'1Ulfttr11t 

:J. ~"\ ee • not. tu .. 4 a t baee --------- ~ . l!ruism;uAAt!ls 

11 . &fth1u~:ae ot ~ ot 25 ••~t• -------·------ !aantnnua 

""'"'"'"'.{\' ot 1P. ·~nte: ftuo<c~.t.a •:rt .. _lly mth .. 
f\!'la li'tl'l' of ~rptne• ------·--------~ IN'l'll\tttu! 



- 20-

colncldtt wtt the ~· e c of tic •• t tlon, • ich ••r.tt • 

chPnlc 1 a ~~or , -n4 with bl~ t tr tureR . ~~ Akinete of t lt 

tnect • are wa 61Btr111-~t•4 thr uchout the r ru,. at l tie 

~!4 llryn •~ ., ••rr co on ln l a te July, ••• not collected wttGin the 

retur,e ea~lier than May 16, Cte er 'ur• 29°0.), nor 1 ter th~n Octobe~ 4 

(t.e erature 17°0.) . One l~t•r occurrence st the head ~tee lr recorded 

tor \hit tntoltl (Roy tr 1, t ~~r~turt 8°0.), W,tbelon ~ 

t!t t &~.,. net n !Ce:nt . ber ?2 ( \ ,.., .. r t.m-e ? 0. "' the 

ot oo 1 ectt n, J . e . : nra • t_,er.otture "" t t 4lly ••11 bt ow ?0°C.) , 

'lnt eU: betor the autw:mal treah \er n~ y wat •• tlablt. Jt it of 

inter .. t to note ~~t . .. the ttAI n pro~ttled, thia rotlftr •~ro chot! 
I 

aore and .o•e a to~ inter edtate between the •srtety nn ! . ~ nropar . 

Tbt eeaeonal ~d c-o~anhtcal dletrtbutton of ~piltterl! ie 

worthy of n rtlcular attention . Onl7 once w t thlt eneclea collected tn 

Unit 3 Co oridt C?ncentr tlon O.OJlW) , ne o c• in Unit (chl rt ~ • 

ro it 2 , the or,.ntt w • I'PC r e6 nine tl .. t. 1 but 

one t th~•• c ll~ctiona h~d bt n troa ·~tor ~tth ft chlori~t c~ncentratt n 

at 0.031 W or leta . At the excentlo 1 tt tton, the chloride c ~c ntrs\l~n 

had rhan !Yo• o.oos If on Jul:r 24 to 0 .073 11 on Aur,uAt 2 • On July 24 , 

reeen\ on Aur.uet 22. I t ehoul~ be worth •hlle to at~:r the beha•l r of 

\hle or Alea, •1 oe 1\ 11 • tlly recognlstd 4 .ay, therefore , be A ueetul 

lndlcator ln \ht etudy of brackith 1~len4 •Attre . 

:Phptanna aW4AX1 h r e 1ft the ,.,rl and eU!Il r . Dw-lnfl: October, 

lte number exoerlencae a ••r:r r kablt lnor te . On October 25 , the 
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~uthor, v1t1t1ng an ~rea in the northentt ~ort1on of unit l (ll~th 9 

lnchu , tflm~ttr..tun lJ.!)°C . chloride concantr"•tlon O.OgJ ll) , 

ee tinnted the frequ•ncy ot thle organiam to e ot the ord~r of «nitud 

ot fifty in ivldualt er liter of water. 

'!'he tact lhat the !111cro-b1ote of 1he llear ~her !l11~e h an 

A(ZI"eglltll "evelo tne within th.e a:rea end it n t merely "watht!d llcnm" 

by the river ie evident fro• the differenoeM betwettn colltt ti~ 1 from 

the rivar a \ be dquartere ~ co ectiou. f~~ the other etatione . 

Attnr$QU1llc ~ oc~r• ~re commonly neor hdadqu~rter• thqn at ~n1 

other at t1on. ~.el.la Jfe.lhnna , _li, ~ aall llr,ohtonWI ncAAlerla 

r• bien\ fro~ hsad~r\Rre a t \l..,a when they occur ithln the r etur,e. 

The f llowi ne or~le.- were ntver obaerved at headquarter•. a\ tho~ 

collecUont wars *"de 11t •u.ch Uue tbat, tobou.U t he organliN!IP orle:lnate 

~afore the ~ ter• en\er the refuse, thsy could ~t hAve eeca ed t\enti nl 

A.nabegrmete Arnoldii. f!o4n1ar1n IJeryt'YJUIA, Caq,lypt11tcmt btbcn=ntqna , 

GgmphQn130 . Rhqpalgd ia yontricgaa r-cglignlapra noioppte, QatbJnna ~ 

.t.l.J2Da. ~. and ~ olbuQUerquMtlt . 

Uoat eneciea that occur •lth an7 !Iegree o~ frequency were found 

throupbout the are etudled. A rsmarka~l~ ~xc~t1on ie tnftbrsnQprie 

Arn.,lQ.U , which, beln« very com.,n OYer l't l)eriod ot unral •• ln, 1rn 

never collected at certain ata tiont , 

'Ellc4113t1118 the ~tile t he~4 ~artere, M 111ngle atatlon or qoup ot 

atatlone c n be aet e~t a• different fro~ the otbert 1n tho ~ual i tetlve 

compoeltion ~f ita lankton w1tb reapect to eore tban one aneoiea. &pectea 

that are recorded an rare, hDWever, ere more l ikely to occur in the central 

and eastern ortlon Of Unit 2 and ln th eat end of Unit 3 than elaewhere. 

/ 
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"'U• tndteat .. that aoat of t.ha co n orl!llllhu at t~ ear hez' 

. ef'lll:e are ~ble to nccud uncler a wicJe :r'l'nge ot eond1t.1 ne, b•~t that the 

.,,lr t r etutn\8 t · r eholc\ value• of ee.Un1t y or lllkallnH:r to the 

r rer or nte ... i unce tor thie h abo ot!er ed b;r the facti that 

ny o! tbll or gMil• ran a \ the efuge are oow!liOn ln otb.er watert of 

the «:&OID'llJihlc 1 ree;lon, d t hat \he IU'II\S noted f or abeence of the 

r rer • c1•• aleo 1how a poor co'l'er ot a uatic v~etAtton. 

7. ~"" rM C:mgluaigna 

~. ana.er to t he tueett on ·~t ar e the •1eroecontc or n1e .. 

occurrt at the ~ear ~i,er fU«et • ~ ot well be li'l'e a tor. 

r P c~ndene n that of Liete I nd 11 on ~~e S n4 15, r ea , 

'1'h8 toll~wlnll' • "'"!!!'"''• •er ly 1>re ant. a • 1117 of addltion"l facti 

det~rm1ne4 NOre or le~• incidentally, 4ur1~ the couree of the 1nYeat1r,n\1on. 

1, C~1lection• of ~laftkton taken a t ~ 1fferent ttwe• of the ye r 

a t. the I r Rh'er lt l~tory ll tertowl. etu,;e • en lll!Alyl!ed. 

2. !he dietributlo~ of h~ co n nl~tftkt.on or ni 

lleiU' "her "efuloe h neAT17 M"'II"8n&I)Ue. 

J, so .. ot the orl'\}lliM collected :re bnckbb-w~thr eelee , 

4. o:te .,,.clell occur thMW!l\?Ut the .. ason, ot r duJ' l a 

move OT 1••• 11 lted period ot tt ... 

5· The ~reeence ot the rotlfer afl1tsria 1~ Yt~tere of the 

Be"r 1'1' r e~e 1n41catew th3t t cblortde C?nceutrfttion of the ._ter 

111 rob•bl? below 0 .05 w. 

6. l a ~llt ti'l' l y 
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.tm;>endill: 

A. ley to the green en! blu..,.I'!J'een lll',lle oo" n 
~t the Belli' 'llher I>.etugo. 

1. Cellt •ttb nuclei and nl etl~s -------------------- Qblprpphycnae J 

1. Cello wUhout n\tol&ue and plaaUl!.l't color often 
blu1th-t\T&ell ---------------- -- ·---------··-- 'iYeWinh:r"eaa a 

2. lle~nte wttb&ut hater~ et , ca t eylind-
rlo 1 or d1"o-eba~e4 ------------------------ Qep1llnt?r1o 

2, 1lnlll1!t!lh t.o \)1!r lnc, 'lfltb haUrocyeh • t ne 

end ---------------·----------- ------- ------ .Ql..n.e.Qlri.lll:UA 

2, Fllom~nte ~re or le ~ etrPl . ht, with 1 ter-
c,.l a h'!terocyete --------------------- O!luJ.,ri., 

2. Filament• in elrcla• or •~lr~• . with one 
hat~ro y~t at eoen end ---------------------- Aft$b~,nops1p 

3; finr.1.-e•lled -------------------------------------

) . Colnnh.l -------- ------ -------- ---------- ---- ----. 

3· Ptl ~ntou• ---------------------- ----------------

4. 

5· Cbloropl tl4M no to eeY~I'~ l ·~tr&l ban~e ------­

!}. Ci!l oroplot!tid retieull'.l" ---------------------------

6. C•ll• 16 or !1101' , i n 1i10t11e ~T>hr1c" col~nies 

6. C lb f01~ or el£ht, no~ fol'111ift€ " e1rcllla.r 
:pl a te ··-------------- ------------------------

6. C• 1 UW0."1117 11> or 110ro , f'orci a c1ro-..tlar 

n\~t• ------·--·-------·-···----------------
1· l'l.Pte entire------------------------------- r, 9?tt"JU!!! 

7. late )"erfOTAt,e - - -----------·---------- ------- to l!'lal:lls 
The ••er t1on of thte • eeiee into Yariatlos donen4• 
an the 81~• of the ~rfor tinn•: eee t~ithlg. 
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8 . Cell Afi4Ul tual co:?re~ eiGn ----------- l naor!DI\ 

S. Ce 11 1 erlcal -------------------- !J.dorin, 

9. Cella arcuate , without eon•tr1at1Gn --------------- Oloetrrtun 

9. C. la wi th eonttr1e\1Gn •• rail~ t.o l~trl 1 

m1-cel e ------------------------------------
10 

10. Semi-cella wlth urnoe~ ee --· ----------------- nfture•trun 
10 . ~••1-c• • without ~rnc • CQ•MT'"" 
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B. ley to the 01 docera 
collecte4 a t the 3eBr iTer netuge 

1. Both rt~~~l of the 1111tenM }-Jointed ----------------

1. r• 1 r a=u. or t he anten~ 4-Jointed , ••ntral renua 
}-Jointed ---------- ·--------------------------

2. lbdoslnal cltur with 3 • lnel ---------- -- ------ Ln,tononri!l! 

2. Jibi!?minal claw "1t ut • hlet ---------------Ritmh3M112"'1 

J. Sbe 1 wtth 1 nt termt &Dine ------------------

} . She l wl thout l o"'S flel'ltlMl 1pine ---------- -------­

~ . Anten,ul~• lar«•· !txea. VBlvee ~tth hart 
·~1ne t lower otter1or corner. --------------

4. Afttennute• 1 11 1! lor~ . ttached at ventral 
114• or h~d . rre•l7 ~.able ------------------

5. Ant,.tnmle• 1 ll , conrad by rottrum ------------- lr?C"'?b&tlno 

5. ntennulel umll, not covered by r oa t:rws; head 
• 11 , conentcuol.llll<r l!"!!r .. ud ----- · --------- Corial! nhn1A 

5. Antennul ee l~rse, freely movable ----------------- ---

6. Poat-~t.bdomon Uraight an.d narro•1 claft 
~tth eecondarr t o\h in middle---------------

6. Poe t-abdoaeo bro.A, with clutter• of lnr~ 
lp1net ------------------------------

6. Poet- bdoc~n othe'I'Ytae -------- --------------

1. Anllrsl c1rcul"r 1 n outline --------------------

8 . Roet~~ exceedi~« the ~ntenPulet markedly, el~• 

wi th t~o b~al eninel ----------------------~ Ptaurgm• 

9. Y lYee without eueh •-pine ----------- ~ 

5 

3 

5 

5 

7 

9 



C. le7 to th6 Co~e oda co .on a t 
the Bear Blver Refuse 

1. Separ at1 u into c~bel thorax nd bao~en 1n41et1not --

2. Ant•nnae of See , ente --------·---------------9ft,th~aB~tUf 

4 

2 

2. Antenn e of 6 ••«Bente --------------------------- ~ 3 
3· Caudal u t • rued at 'b u -------------...ll..c1bl1CI\l(:rp11f!DI11 

3· Cau\\"1 met e not tl1eed at baee -------·------·-!· l!reticel~ h 

%. Ant ennae of 24 or 25 e nte -------------------- psapt0ru• 

4. Ant ,.nnae of 17 r fffJIIf!r up nh ------------ Wlm:!!, 5 

5· Anhnnae of 17 •• nttl furo • •Hh.out row of e-p1nee-£. :tlt141!. 

An\8nnfte of 1?. ee~ente : tarcae @X t ernall7 with a 
tine r ow of enlnet - ------------------£. urrp.l t!l! 
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