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INITODUCTION

An ecological study of the invertebrate animal forms ex-

elusive of microscopic forms found in the waters of Drakes Creek

in Warren County, Kentucky, was undertaken for the purpose of

determining both the nature and the amount of invertebrate

animal life found in these waters. The Kentucky eish and Liate

Commission has made several p1ntins of game fish in the waters

studied. However, the fishermen report no appreciable increase

of the flah life in these waters. In vie t of the failure of the

fish to propagate p-operly in these waters, and because the other

physical factors apneared favorable for the propagation of game

fish, it ras believed that food miRtt be a limitinE factor in the

propsEation of fishes in these waters. An ecological study as

therefore made of the invertebrate ani',nal fors exclusive of micro-
,

scopic animals found in these raters at different depths and un-

der different physical conditions.

No ecolo,FAcal studies seem to have been made of the taters

of Lrakes Creek. In addition to the above stated objective, it

therefore seemed desirable to me.e a eneral stud of the animal

forms exclusive of microscopic forms independent of the proslem

of food supply for ja7ne fl,h.

L-.EVIEV; LIATU;-i2

?:s. literature dealing vitt the distribution of animal life

In Fantl:r rivars from ti7e eco1o7ical standpoint or from the

tdooit of saecil,te food zupply f-:r Fail& fish seems to exist.

Horever, extensive ecological stli_dies of both mtcroscopic animcls
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forms and larger forms lave been made of the raters of rivers and

lakes of numerous other states. Among the studies reported in

the literature those conducted in Ohio, Illinois, and Tisconsin

seem to have the meet direct bearing upon the conditions and forms

found in the study reported in this paper.

Baker's ('18) report of the fish food of lower south 1-.ay

of Oneida Lake, shors that animal life was abundant and that the

number of forms and total population varied with the character of

the substratum. Eeulder bottoms, which were the most L.7arse1y in-

habited, had an average population of 3.45 mollusks and 7.06 as-

socia,led animrls ner unit area four inches square. Sand areas,

with an average of 16.51 mollusks and 17.7 associated animals,

were the most densely populated. rollueks made up the greater

part of the total population of all the groups. Naidida.=,

• - Helicopsyche, Hyalella, chironomid larvae, other dipterous larvae,

and crustaceans were forms most abundant of the associated an-

imals. The number of forms and totcl population declined rith

increasinF depth.

Forbes (128) found that the valuation of the eall bottom

fauna of 1-,oc", River, Illinole, save the richest yield where the

bottom consisted chiefly of E.7al1 rocks. This yield ras made up

largely of I..ay-fly larvae. The forms comprising the largest num-

ber of Individuals found in the m-Ad-bottom sections of .t-iock

diver, were large burroin7 1:ay-f1y larvae and small oligochaete

rorms.

Juday ('24) found from his survey of :::reen Late, Tisconsin,

that the gractent variety of forms vas found in the second zone,
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which WES from one to ten 'meters in depth. The zone from the

water-line to cne meter in depth with thirty-six different forms

was second as to number of forme. he first zone yielded the

smallest number of individunls or 1,155 animals per square meter

of bottom.

Krecker and Lancaster (133) found that shifting sandy beachec,

with en average total population of 130 individu,,ls to the equare

yard, were the most sparsely inhabited areas. Shelving rock areen,

with an avera,ze total population of 7730 individuals per square

yard, were the most densely populated. As to depth the greatest

totel population was found at the eighteen inch contour, while

the sl2a11est total population occurred at the seventy-tro inch

depth. The fereet number of forms rere collected from sand bot-

toms, the larwest variety from rubble. Chironomid larvae,

Hydropnyche, Heptacenia, Goniobasie, and Physa made up the major

portion of the total pcpulation.

ruttkowski (131) observed fro:: his study of the fauna of

Lake rendota thrt insect larvae made up from forty to eirty per

cent of the fish food of that lake.

Richardson (121) reported on hie survey of the shore fauna

of the middle and lover Illinois River that the animal life of

both the shallow and deeper waters from Chillicothe to LazranEe

was from ele.hty-rIx to ninety-nine per cent mollusks. Ineect

larvae were more abundant on sand and aravel shores than on rud;

the reverse wps true in case of the :Iol1us-4E. Y.ud bottoms with

vegetation yielded a greeter  number of small invcrtrbrate an-

imEle than those devoid of it.

.4:- '



4

'

Richardson (128) concluCed from his study of more than a

thousand fish stomachs that Sphaeriidae, 
Chironomidae, Epheateri-

dae, and Hydropsychidae were the four moat 
important 7roups from

the standr,oint of fish food found in the 
Illinois streams.

DE5CRIPal0 OF HAITATS

The types of habitats stu:Aed are the 
fo11owin7: boulder,

flat rock, arevel, rvel and veGetation, sand
, sand anO veseta-

tion, mu(3, and mue and veEetrtion. Each of these had dead leaves

present except those exposed to strong curre
nts.

Boulder lreas were found at points where strong 
currents

had carried away the grnvel and finer material
. The boulders

ranz:ed in size fr3t: six to eighteen inches in 
ditmeter. In many

cnsez t':ey %ere co-lered with moss, 107lich rpve 
better pr,:.tection

fpr the pnimols tha7 inhr it this type of bott
om. Stations

eleven, nineteen, t7:ent4-to, thirty-one, and 
thirty-two are of

this typc-;.

fl.at roc: areas existed where the current wa
s not quite so

7reat as in case of boulder. As a rule the water was shallow

and =all ris ere constantly 1:)ein cd.e. The size of these

rocks averai-Ld about tro by six by twelve in
ches. Stations one,

el -h, thirteen, fturteen, and trenty-seven wee 
selected from

this type of tottom.

r-vels1-1, 1r: were s-lbjctecr, to r slot- c*- nt. In many

1:laces th -3- current was not ztron: t cry wy all he

finer material. Cn these bottoms of coarse sand and gravel,

vegetation was foun r :rny placer front the water-line to the

depth of thirty-six inches. Station,: nine, eighteen, trenty-



eight, thirty, and thirty-five were devoid of vegetation, while

ten, trelve, eixeen, eevenl.eon, and L.wenty-six had much veEeta-

tion.

.9nd occurred in claces where there was very little current.

The sand was fine and in some cases contained tisces of mud. Vc;_--

etrtion was found often on this type of bottom. Stations two,

thirty-six, thirty-seven, and ttenty-five vere of sand substrata,

while three, six, fifteen, twenty, and twenty-one were of sand

covered with plants.

!Cud areas were found in sections of the creek where the

water had collected in pools due to the formation of gravel bars

or boulder drms. AboNe each of to man-built dams was a 1rrEe

pool of still water. In the mud areas scanty vegetation vas

found pt stations fnur, five, twenty-four, and thirty-fo,,r, but

no vegetation apnesred at stations seven, twenty-three, twenty-

nine, and thirty-thee.

Snr-PleS

LETHOLS OF STUDY

of the bottom fauna were taken during: September,

1933, at varying depths from each strtion established on Dral‘Ies

Creek. All collections were preserved in a ten per cent solIon

of fnrmaldehyde. They were later exsr.r.ined under a binocular mi-

croscope and identified. Strtions were established at varying

intervals along the creek, special efforts beinc: made to select

strtions from thesdifferent types of bottom that existed. The

three depths chosen at each station vere (a) from water line to

six inches, (b) thirty-six inches, and,.(c) Leveatjp,two ir,cLes.

The study of the poplation and distribution of forms is
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bnsed on one square yard of bottom. In collectin6 the animals

the square yard was marked off by stakes anc the forms rere col-

lected and placed in a suitable container to thich a formaldehyde

solution was added. The bottle rag labeled with the number of

the station and the depth of the water. A record tas also made

of vegetation and the movement of ater. Each station was alco

located and numbered on a Eeo1oica2. map (/24). In the case of

sony bottom, where the dip net could not be used, each stone rns

picked 111) by hand, and the animals were collected either with

forceps cr swept into a pnil of rater by means of a small brush.

:he animals tere then strained out and preserved. Cr. other types

of bottom the dip net and dredre were used. The samples were

scoeped uo in the dip ftet,- washed, and' examined for forms. The

dredge was used in collect1n7:: at the seventy-two inch depth. In

the treptment of vegetation, the plants were pulled up by hand

rnd carefully washed in a pall of water to remove the clinzing

animals. After this process the dip net was used to collect any

additionr1 fers.s. The in,ivicuals were then strained out and

preserved.

• 4. • 4.0 %

Influence of Ven:etntion an Population.- Ficure 1 sho - the

relation bet7.cen popu1atisnnc ype of bottom. Mud bottom, with

as alrera7e of cntea.r: tD the a:lucre yard, had the

feTest number of anlmals. This WPS followed in order of increas-

ing population by sand, flat roc -_:, fer. uravel

had a larger total population tsaa _sis v.as ale to

the large n'- -r of Gonlotasis and Amnicoln ;coun. on Eravel areas.
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i-oulder bottoms rith an average total population of sixty-six

individuals to the square yard, were the most densely

areas. This as due to the large protected areas and

ity of the large stones. The number of animals found

populated.

the stabil-

per unit

area on the different types of bottom is small when compared rith

the number of individuals found by baker (118), Juday (124), and

Krecker and Lancaster ( 133) from their studies of bottom faunas.

Figure 1 plso shows the relation between total average pop-

uletion and

In the same

habitats rith vegetation. Mud bottom was followed

order of increasina. population, by sand and gravel,

as wee found rhen no vegetation as present. Animals were fouad

in lergest numbers where plants were most abundant. This was the

result of the plants supplyins the animals with food and protec-

tion. Yud bottom with veretotion had an average of thirty-two

indivivals per square yard, while the greatest average number of

individuals per square yard found on bottom rith veetation was

Eixty-four.

Figure 2 shows the relation between the number of forme and

the type of bottom. The number of forms increased as the size of

the units of the substre7tum increased, with one exception, flat

rock areas had a greater average number of forms per square yard

than boulder areas. This line of Increaee also holds true when

the number of forms is studied In rela icn to the velocity Df

tht water. The nuLber of forms increased from the levest average,

three and three tenths, found on mud bottom, to the hichest, six,

found on flat roca areas. Inis increase was caused by the laage

stones furnishiraa better protection and beiaa more stable than

7;4:4." •0!, *•••
• sn'el7T
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71.--=.Lr I, A General Distribution of Tr.divIduals at Each Station

Ctstions end Their Three Le7,ths in Inches

Animal
• • V

:6 :36:72: 6 :36:72: 6 :36:72: 6 :36:72: 6 :36:72

Annelide
Limncdrillus

••
•.

:

•.

••
•.

••
:

. 
• 

•• .. . .
. :: : •

•.
:

.. :
: :

:
•. : •

Cruetacea
Ca:lbElnle

:
•0

..
:

.

: 1
: : :

: •0 : 6 :
:
•.

:
••
:

74•,.
heiellus .. : : : : 1 : •• ••
Palaemonetec : • . :• •
Gemmarva : : : : : : :
Insecta

Ameletus
:
:

:
•.

:
• -x• ,

.. ..

.• :

. .• •

. .. .
••
:

Anisonters :2 : •. •. : •. : 1: : : 1: •. : :
Beetle (Le.) :1 : : : : : : 1 :19: : 1 : : : •• ••
3elastcms : : : : 1 : : .• : : : • •• • •• : :
Caddis Fly(LP.) •• : .. : • • . . :• . • . .. .. I : •• .•
Chironomid(La.Y : : •. : : •• : :2: : : .:.,z : •• .• .•
Ccrrdalus :o : .• : : •. : : : : : ; : .•
Crane ily(Le.) :1 : : : : : : : : • •• • ••
Dytistidce : .' : . : : :: . .. : : :
Epeorus •• •• •: : : 4 •0 : 0• .•
rphemzerlea : ; : : : 1 : : : :
GyriLidee •• 0. • • : 0. . . : : : :
EepteEenir :9 : : • • • •• • • • •4 • •• • •• 0•
HeXej.E4lia •• : • : : : : : • )• Y • G
I:otonecta : : . : : : : : : :2 :
Potamenthus : : : .. : : •. .
Psrnidee : : .. .. : : c., .. . .
Perla : : : : : : : : :
Peenhcnus : : : : 1 : •. •' •• ••
Pteroarcys : : : .. : : : .. : .
Sialis vi : .. .. : 1 : .. • •• . .• •• ••
Tsbrn,)s • 1 • -I •

• y • y •

yjr-,„o:dV.=C. : 1 : : :
r011UEta

ALnicole

.

:
:

:
:

:
: • . •. ••
: 24: :45 : :

••
-R •• ,
: ..
• .• .

:
:

Ancylus • • .. .• : : : .• .• : •
:nEul::.tn : : : C : : :..t. •. 0 .. „ • • 7",

• •• •
.. :2 : : •. .. . .. • :

Comlpelome .- 2 .. .. : : : .. • . •• „, • • •
•

•
•

.;..or.101.)rsis .• .• :10 ::.--: :- _ : : : .1 • .

Lsatenn : : .• •: .: . : • .. • : •
•

•
•

Yarrzartana; : : : .. : : : : : : : •
•

•
•

F1c7,:rocers : : : : : : . • •. • • .•
•. •.

..
•.

••
•.

••
•: : : •. •. .. : ..

.• : . • •• • : • .-z •....• • : t, : ts: ; :23- • •... .. . .. : : : : .. • ,• _ •• •. •. •. •e
_ • : ; : : : •• : •: • ••

•
• •
• •

-
_

• .1, a l C •••••••• •
• 4- •

•7.
•-•

0; 2 • ; C,
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••••..1 .

TP"TE I. Cor.tinue,.
•

•
• Str,tions pr.d Their Three Deths in inches

vi • VII • VIII Ix
Animal

: 6:3E:72 : 6:36:72: 6:36:72: 6:36:72 : 6:76:72

Annelid
Licnodrilus

..
:

: •.
.•

••
:

.
•..

..

.• .

Crurtecea
Cambarus

•

:

•

5:
•

2:
:
:

:
:

:
1:

.
:
.
1:

•
: 14: :19:

Asellus : : •. : :20: : : : : 1:

Peleeronetes : : 1: : :
..

Gammerus : •. : : : • . .. : : :

Insecta
Ameletus

• .
:

•'
:

:
:

:
..
:
..
•:

:. ..
:
••

.•
••

.•
•.

..
:

.•
•'

Aniso-Aera .4. r•..• : • •
•. ••

•• 2: :22:

Beetle (La.) : •• : 1: .. : . . : : .1.:

Belastoma : : : : •. •. :

Crddis Flyil.L.;:
ClAronomid(Le.):
CoYydall.'s

: : : • 
. •

•
•
•

3: :IC: : 10: •' .. .. : : 3:
•. •. .. : : : ..

Crane Fly(Lt,.):
Dytistidee

: .. .• • : : • • ••

•• : : : : : :

Emecrus ••
•
•

•
• :

ETthemeriac : : : : : •• .• •• : .• .

Gyrinidne : : .. : • • •• ••

Hentrgehie : :: : : : : • n• : . : .

Hexagenis
•• ,•,• ,••

0 • : 7: ••
!-i!

.' : : : 2: •'

1:otonecte : : : : : •• •• .. ..

Potamanthus : 2: : : : 1: : •. : . :

Prrnidse : : .. : : .
•
.. : : . . •. :24: ..

Perla •. •. .. .. : 4: .. .. . .

Peephenu: : •. .. : : ._. : • : : : —
Pteroarcys : : : • . •. •. : : •.

Valls •• 1.-. • .. : : . .. .. •• •. ....___
Tabenue •. .. .. : : : : •. • • •. .

ZyFomterp : 2: : : : 1: •. : :
_
.::: •••••••-•,.. :

Yollusen
A=ninla : 2:

. •
:

•.
:

•.
:
:

-;::

••
:

••
•.

••
..

..
:

••
23:

••
•.

•.
:

..
:

Ancylun : : : .' •• :25: •. •. 2: : : e: :

1.agu1ate : 9: : : : : 2: : : 2: •. : 2:

Anodonte • 
•
' •

41, • •• :
•
• : : : : 9J:141

• •
0

•

Cempe1c7..- : •. . .. : : : : •• •• : : :

Goniob- - i7_ •. •. •. •. : : : •• :

Lpstena : : .. .. .. : : : : : : • .

:!*prp3ritt--. : : 1: •• •• •. : : : : 1:

Pieerp : : : : .• .• .• •
••

.

• • •• •. • •• •

51:-r.c•rf._:-_____ •. : 1: . • .• .. •. : •
TritiFon'.- : .. : : •. •• •• •. . •

-
Urlo  . . • •. .• : .. • 

.
.....-----.................

•
e

•
0 :

- • 
S • •

: ...,. .16:
0..I. 0.......0 :1E: 8: 1:L : .. 

--.--2 --- •Th 
• 4 . •

s 4

•



Paleemonctes  •. : : .: : : : : : : :Gammarus : : : .  : : .. 
• 

•
s, 

• .Insect • • • . • • . 
: : •• • : : : -Ameletus  : : .. : : : : • •

Anisortera • -.:* : 13. 
• 

• .... • 3.• • . 1: 
1 0• 

. T o 1.Beetle (La.)  : : . :  : : .. • • •

,a ,) 

• • 

Ephemerida

.1.7otonects • •• • : .. .. . .
Potar-anthus  : : : : : . . . : 

.  : : : : :Parnidae . •

* . 7
J* : • 
: : : : : : :15: Perle • •

• : : :  • Pe •• ..d. • : • • •
Psephenus : : . . 

• • •
. . : 

Ptercarcys : 
04 all s

T Ai-7LE I, Conti 

Animal •

14

Stations and Their Three Depths in Inches

:
: 6:3c:72: 6:36:72: 6:36:72: 6:36:72: 6:36:72Annelida . • • • • • • . • • : . • • • • •• : :Lumnodrilus  :. •. •. • • • • •• • . • : . : : : Crustecea .. • • • • • •. . . .  : • • • • •Cem • • • • barus : • •. : 26: 3: • •• • : : :30: : Asellus • ,D.• o•• : •• : : : • • • 2. -

Belastome . ..• . .
Caddis F1y(La.4 : : . 

— .. • •
• 

. : • •• •
. . : _ 

Chironcmid(La.): : . : : : : : 
:•
. 

.
Corydalus :13: . . . . .. .• . . : : . : :  . .Crane Fly(La-) : : : . • _..t. . : : .
Dytictidae : : : : : . . : : . 

. • : •

7-"*.peorus : : 1. .  :
..... : • • •

. . . • : .
Gyrinidae  : : : : : •iieptEgenle  :e1: : : : • • • 

. : 
• ,. : :r: ; 2:Hexagenia ; : • : .. . . .. : . . : : 

Taben•Js 
ZyEontern •

• 2 • Mollusca
Az.nleDle

•
• • 

•
• 

•
•

P.atIlr,77.-:r1 7... : : :  .. : : : : : ..:_. : :: : : 1: ..  : : : .
• : I:Tr i t 77, n 4 P :  : : 

 
: . ____ : . :  : : . : . ! c : : . . : 

•' 
:.•

. • •
-•

: . • • • • •
_____...,.,..,,-.........................,f 7: : -, ,,--„ ........ - . c . L'; i i57! 9i 

La steria •
1.7nrgc.rit.7.:19. •

Goni oba • e..1 
.

• : • ••  • •

LnEAllata • 
• r• ••

••.'  

•• 
• ••• • 

••Anodonta

LnCyl't-,E
•

• • ,m.. : 2.:

Pleurocera • • •_ 

POP.
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TABLE I, ConLinued.

L- atIons end Thel.r Depths in inches

15

Animn1

Annelida
Limnodrilue

Crustecea :
Cpmbsrue : 9: :1,'.-.) :
Asellue  : : -. . • ..-.. : • •. .

Palaemonetes  : c):  : : : :  . .. 
Gammal-us •. : : 4: : : : .• •.  : : 

Insects . • : • • • : : : : : • : •• ••
A=eletus . •. . : : : . • . •. . : 
Anisoptere  • ..,.--: : : L.:,, • •. .• •.  
Beetle (La.)  _: : : 1: : : : : . . •. . . 
Belastom.  .. : : . .. . : : : : : 
Caddis Fly Ls.4  : : : .. : : .• • •.  . 
Chironomid(Lp):  2: : : : •. • ...• -t • 

: ,: . 
Corydslus . .. : : : :  :71: : : : : 
Crane Fly(Lp.): ., • •• • •• •.  : : : 
Dytistidee : 2: .. . .. . : :  ..  : : 
Rpeorue  • • . •.  . : :  : 
EphemerLda  • • .. • • .. : : : • .. . 
Gyrinidse : 1: : : : : : : :  :
Feptenis : 1: -: : 1: : : d : • .
Hexreenia  •. : : : : : .. : :
Notonecta . . • : . . : : : :. .  . 
Pota=anthus  : : .. . • • • .. :
Parnidae , 4•. • : 1 . -7• i _ :• . •• : : .• •. :
Perla  .. : : : : : : : : 

XVI X\III
•
• • •

•

C:36:72: 6::56:72: 6:3C:72:
•
•

•
•

• • • •
,-;(27•7,-;40 4•74.7n

•
•

••
• •
• •

• • • • • •

•

•
•

:

•
.....

C :

•

•

•

e.•

( •

•

Psephenus  : : ... : : 1 :: 
Pteroprcys  .. : : : 1: 
Sialls : : 1:
anbFnus  : : : : : : : : . . . • . :. 
Zygoptera  : .d• • 7.. : I:: •• :25: • •  •• : :11: :
rcllusca : : .. • • • • • • .. : .. .

Annicols  • . : .• . .. . : : :  : •. : 
Lnyclus  •. ..  : : : .. : : : .. .
LnE;ulata  :2.:. •. : -.. 1: •. : •. : : .I.u: 5:

Anodonta  : •. : • • . . .. .. : • . ,• •7 • •

CO=PelOMP : 
• 

. 
lb: "7 :
./ • • : 7:  : r : .

GOYACtEiS 
•,--,— 

.... • .=--L .• • : 4: t.: *--- . ... - l'..i-r : c: .. :27: .7 

Lnstene  : . •. : .. : 
1!_argaritp:la : : : : : :
Plcuroccra  .. : : :  
Ratundarip  : •. -.• -7  • •

• • : :
1: :  

Iritigonia  : .. ..  : : : : .. .. .: . . ,.  .
Unio • • . • •

••••••••••••••••

: 4 :

• •
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TAELE T, Continued.

Stations and Their Three Depths in Inches

Animal

.: You  xxii : XXIII : XXIV . XXV
. . ...,---------
: 6:36:72: 6 :36:72 : e:36:72 : 6:36:72 ; 6:36:72

. . . .
• Annelids. . . . . : : : :

. • . . . 
Limndrilus • 

. 
• • : 1* • • : • •

Crustf,cea . . • • . 
• 

• ft • •

: : 6: -,: : • . . •. .
Camb •arus
psellus . E.

Psleemonetes . .

Gcamarus i .2 r-
Ineecte . 

• .

ALlele:Als • •
•

Anisortera • 5.

Beetle (Ls.I ; 1;

Belpstome • •.
Caddis Fly(Ls.): .

Chironomid(Lpj: :
Corydslua
Crpne :
Dytistidae
'Epeorus
Erhe2ericp_ •
Gyrin!_de : 2:
riertrr-c.n4 ;7 : 2:
I7exaEania : 2:
Eotonecta
Potamanthuc •
Parnidpe :
Perlc ••
Psephenus :
Fteroarcys : 1:
Siaiis :
Tabpnus .-.
--,7r.00tera : 1:

L'ollusce
t=nicola

•.
:

Anoy1ue :
Angul&tE :2:
Anodonta : :
Compeloic • •• •
Goniobesi : :fa:
Lastena . :
!.:prgeritFna : :
Pleurcerr :
P.dr.undar'ic
5-hrerlu-
TritiFon?
Unio
111‘•••••••••••1111111=ONIIIIMM.

_ , „f
2 r--1-1-7 -.7---:- . : - .-----•••-•-••-•-••• . . . • 1.
,-
• • 0 •

____
•

--•o.
•

•

-••-,,,,
•

0 0 •

1"
ir.. -,-..--.

• • :- • •

. 

•
. .

• 

. : : 
.
•

. 

•
•

.

•

•

•
1. •

• 1' •
• • • • •

3: 4 • • : 5 • 4: . b•

: • • •• •• •• • •
•

•
•
•

•
•

•
•

•
•

•
•

3: • • • • : : : e: : 3: c:
: : : : : : : :

..••••=.

•
•

•
•

•
•

•
•

•
•

• •
•

•
•

•
•

•
•

•
•

•
•

•
•

•

•
•

•
• •

• •
• 1.2. •

• 1. 1: • : :
• • 2: •• ••
• •• •• ••

•• •• •• : 1: •• •

1: • •• • ••
•• : 4 : •. • •• •

• •

: : 2 : • • •• . .. . .. :
.. •. .. • • . • .. : •• •.
?: : .. : 1: : : 4: : l: --
•. : : : : : : .• •• • •

1: : : : 3: 1: 4.. • . n. -.7,., . : 2: •

:
:

:
:

•.
•.

:
:

:
:

. • ..
: :

• •

:

••
•.

1: : •• 1.-. : : .. ••
4: • :10: 5: :2=-:: :23: -:

•
•

•
•

•
•

•
•

•
•

•• .. •

•1: . :
•
• •

7
• 4-. •

.• .•
: ••

•

• • 1 •
• • •

• •

• • •
• k • Z.: •

• 



17

tr.tl,r I Continued:

Sttionar.c1 Their Three Depths in Inches

Animnl
xxvi YDWII : XXVIII ! xxix f xAx

: 6:36:72
Annslida

Lirmody'llus
Cruet c-cea

Cambnrus
Asellus

• :

:11: •
•

Palaemonetes : 1:
Gazmarus

Insects.
Ameletue
An i sont ern
Eeetle (La . )
Belestoma
Caddis Fly(Le..): : ..
Chironomid(Ln ) : • •• •
Ccrydalus . : :
Crane F4:(1,n • )  : • •• •

Dytistidae : .. :
r'--• eoru s : :
P‘nher..i.erda : .. ..
Gyrinidne : --, . :
Heptagenin : 4 : :
!-Ie);:zeniF• . • - .1 .

Notonrcta  : : 
Potsmanthus  : : 
Pc rnidae : 2. :
Pena : :

P-- eronrcys : : 
:7 1 11 s
"c.banus
Zycopt era : 1: -:

l'ollusca : : :
La nicclp : 4: :
Incz:lus  : • 
AnFulFtr, :1,:  
?ncdonta • •• • :
Co=pelor:a

stela
: :1Z-; :

1'argpritan77! .

P I eurcc : : :
r ri

: C:36:72: 6:76:72 : 6:36:72 C:117:72

: •
•

•
•

•. 0.

.•
•: •

•
•
•

•
•

•
•

•
•

•

•
•

•
•

• 4 •
•• • ••

2 •
••

2•

3 •: ••
•

• • •

•
•

•
a

• -

•
• •

•

•

•
•

•
•

••
: 1

••
:

.•
2 •
; •

: .. : : :
•. •• : : . : 7 -,- I: •

: :_ : : . . •_. .
. .. .. : .. •• • •
. : : •

• •

._./.
•

: : •

.. •• : •.
.±

.. . .. • .

: : .. .. : •
: : .. : .. .. : ; :
• -I• -, •• .. .. : : : • : ...:

: . : : : : . . .
: : .. .. .

.. :
•. : : •. : 1 :

: 5: : . :
: 6: 1 • 1 •

.. .. .. .. •• 1_ •• :

•• : : . .. _ . .
•
•

. :

: : •. •. 1-• : 1: •. • •. . •.
. :.
. .. .

:
:

•.
:

.
•-,0:

:
:

• •. .
:e.-.):

•.
..

. • •. : •. • . .• • .•
: 1: : : 12: • : '(-2: .
: •: .• .' .• • : :
: •. •. : • •

• .1. • : : : : •
• •

: 1:
•
•

-1 •
•

: : : •

-I •

:
•

• • • • • •
. • • • •

.......'.........

. (. t • • .. ••• .! .... • ,%.• •
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TASLE I, Continued.

18

Stations and Their Three Denths in Inches
•

XXXI • XXXII • • XXXIV • XX.XV
Animals •

: 6:7C:72 : 6:36:72 : 6:36:72 : 6:36:72 : 6:56:72
•Annelida .
•Limnodril-ls •

•.
••

•.
••

••
••

:
••

..
•

.: •

.: •
:
•

Crustacez : .
.• •Cembarus •

• •

:

•.
:

:
* •
:
•'

•

:

•

7:

•

6:
.: •

: 4:
•.
:

Asellus —7-4-: •. •. •• ••
Psleemonetes : : : : : : .: • :
Gemmsrus : : : .. : •. : 1: . .

Insecta :
.Ameletus •

:
• •. .

:
 :

•.
:

•

:
:
•'

• .• •
:

.•

Anisoptera : 1: : .: • : : : : 1: •: • ••
3eetle (La.) : : : : : : 3: : : :
Belestomn .' : : .. •. : .: : :
Caddie Fly(La.,-/t 1: : : : : : : • •• • -;
Jhironnmid(is,: : • • . . : :12: 2: : 3: • •. • :
Corydalus . : : 2: •' : : :
Crene Fly(Le.): : : : : : : .• •: • :
Lytistidee : • • • • •• : •• •• : :
Epeorus : . .• • .• : : .

• : : ;
Ephemerida • • •• : : : •

•
•
• : :

Gyrinidee : • • ••
Hentazenlri : 6: •• . .1,1_.
Hexagenia : : : : : : :
rotcnecta : : : •. .. •. :
Potamanthus : : : •. : .. •. : 1: •. •

Parnidae : : •. : : : : •• : : •

Perla : 1: : .. : : : •. •• .• •. ••
Pserhenus : 7: : ,: 1: : •. •. •. : •. :
Pteroarcys •

•
•
• : •• •• : •.

Sirlls : : •. •. : 1: : •. • •
•T r'onnus . : : : : : 2: 1: : 2: 1: :

Zy,:opterp : •. : : •. : 2: •. : '‘: •. : 1: •.
11uscs :

.AmnIccl,' •
• . • .
:

:
:

••
•.

••
, .,..

••
.--,.c.
•.

• ••• •
:4:

•
• •. •
: 2:

. •
8:

.r .cylus : : : •. •. : : :
2: 4: : : : 1: 1: :35: :24: :

- Thrita .. : : : : : : : •. •.
• •
• •

•
•

• •
: . :24-: : 1: 1: :10: : :19: 2:

ic- stena .. . .. . •
•

•
•

•
•

.. .. : • •

=eel-La : 1: • •
•
•

•
• •

.:ndarip • •
•
•

•
•

•
•

•
• •

•
•

..perium .

:
: -.: : •

•

•

•
•

•

1 •
+ft •

•
•

•
•

: • • •
•

•
•

• • • : •
•

•
•

•
•

• •
• •

•

 -••-• .--.,--..-.•
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•

TABLE I Ccntinued.

strtics sr.d lheir Three Lc:Aha in Inchcs

Animal

• •
•

: 6:7.6:72 : 6:36:72 ; C:36:72 : ; Total
Annelide • •• • • •• . .

Limnotrialus  . •. • : 2: . ,., 
Crustscea : : .. :

Cpmbsrus : : •. 211 
Asellus : ..  49 
Palae=netes : •. 12
Gammtrus .. : . .• . : 7 
Insecta . • . •• • • •. : • • • • •

Amelc-..us  .. : : : : •• : : 14 
Aniscrtera  : .. : .. : • • • • .. 65 
Beetle (La.)  : : • . : : : : : ---.6 
Belens=s  .. : .. : : :  1 
Caddis Fly(La.)  : • .• • •• ••   '. 1 
Chircncmid(La.)  .. .. : : : : : .. 129 
C,..neyd=1-..7s . : .. • •. . : : : 90 
Crane F1y(.2...a.): 

.. . • •. : : .. : .. .. : 1
pytistidae : : : • : : : : • 

,
.  : ,_ -3

pecr...:E . • . : : : • • .1.
•: 

• : . . 1T : ,. 
Epi-le::-.77rLaa  : . . : •• .•  : .. . . •

GyrinLdae : : : : •• • • • : • • -,_.. 
. : : : : • •wriertc  . :-.48 • •  • 1:',,c

• F
•• • 

: : : : • -0 

lexaqenfa  • • • • • ..,4
Ictcr..7.7.2 .• •.  . •• . . : : : ,, • • . • : 5 

• . 0 • -•--- 

Potus . . . . • • • • • 0 • L;

,  
. . : : • •  ;• • 

. . .
•• 

. .• • • • . 
6ParnidFe 2 

Pera : : •: : . ---1" .
• • . 

•
4 • • 

0

l . 19 
•• : . .

Poe-ihsm-_:s • • • • . . : 4 • 0 0 
4:-+L.' 

Pteror,z.cys  : : : : : : : 
• 

. .. • . . .• • • : 2 
• lli- " 7 "---1 o

Sia112  • . • • • . . • • • . -.5b 
: -: . . L. . . •• • . . . .. 

Zyul.:-._ern  • 1. 
.• • : : v• .• .• .. .•
. • . . . . . .
. . . .. • • 

.

ArAniccIF : : • • :  : . • . • : 234 
• .

!nevi -.:7 • • ,-- . • : : & .  .. . :• .
• 2. • • .• • • • • • ;7.)

: • : .. Pnedcn -...a ; : : . .• : : : : . 7. 
Co=re1:17.s t.-;2

7,7ate.!.

ka.rga-- r. a • 
eur • • • 7 7: • • •

Rrtur.f, •• •• •• •• 
•
• •• 

•• ••

•
• • • 

• 
•

• •

• • • •• • •• •
Lrlo 1

: • • •
I • •
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• 4

4?

7.!

• ••?!

Animal

i"cccrc' 1tf.t ana Dentt

::ert?-1 In Incnes
, -.....,,,..WWWW.M.M

. . . . . . .

. .

. . 
•. : :

6 :
.
.

Annelida : :

Limnodrilus : 1 :
:.

Cruetace • a
Cpmbarus :181 :
Asellus. : 45 :
Psiaemonetes : 11 1
Gammarus 6 :

Insecta :

Ameletus : 14 :
Aniaoptera : 83 :
Eeetle La. • 13 :.
BelrEtoma 1 :
Cade:is ely .... •a. 1 :

n 

T 
•

Chiroomid La.: 36 :
Corydplus : C9 :

:Cr : 1pne Fly LP. -
Dytistidae : 2 :

2peoru9 • 1 :
Ephemeridp .

,
Gyrinidae • ' 

.

Eeptagenia :132 :
1- expgenia : 11 :

.Notonecta . 5 :
.

Fotamenthus • 2 •. , :Pcrnid?e • cl
Perla : 19 .
Peephenus : 19 •
rteroarcys •. 2 :
S171is ir: . . .„, :
riPban-as : 3
Zygoptera . 29 :.
Yollueco : :

Amnicola .197 :
Ancylus : 29 :
Angulata . °: 29 :
Itnodonta : 7 :
CO=pC102A . .„„• c4 :
3,- „ic,css's :S43
La etr.n- • ..= •. ,

7"-...,o:

:•

::

72 :
.
.

.

.

.

......-
.

: .
•-4 :

•
• r• •
• ci2 :

:
:
:

:
:
:

: :
: :
: -•

30: • : 6:
3: : 1:
1:

.
• : :

1:
:

:
:

• :
• • • •

: : : 9*
: :

17: 6 : ,: 9:

.
•

•.
•

c : 1:
:

:1: ,-) : C9 0:
: •

...,

:
.• .•
.
•

.
•

: .
•

: .

:1: .
6: : 15 : 2*

-: „),.-.:

•
•, ,.,

: :
. .

2*._.
_.:

•.•
1 . .•: :

: •.
.
: •.

1: : :
. . . :

19: : 7:
2: .

•
,,.. :

21: : 6: 4:
. •. . .

37: •. 6 : 24:

46.
.

•.

••

,- .: .
: 40.
. ,-, 

.
,c_i

C: •. :
: :1-4:
: . •.

ri_,70•9e of Habitat

:
.
.

..., :
4, .
> •

Ci •
•r4

c..., :

.
•

r,.. •
a):
Ti .
r-I •
75 •
0 •
03:

x:
0: •r
0 15
iz: 0
. GS

.4.1 •
'Z : li
ri 0
rzi: m

0 •
4 :
4,

4-3 .
C.) •
b0 :
a)
> :

it i
C

1::,
0

a

0'
gra :
4)

' 14.
CI).
V.{
6)43
>:

Z 0
CS 4-4
4,

C 4-
> ill)
CS W
1-6
:, >

:
:
••

eo:
:
:
.
..
:
2:

.

••
.•
.•
.
•

6:
.
•
:

4:
2:

1

••
.•
•.

1:+. ,,_).
•

,-.•
1:

20
1

1

-1
8

:
..
:

:
:
•
:
•
.

:
:

1

64
12
1
2

5

:

:
:
:
::

:

..

66
3
11
4

..).
'1,._

1: • 14
;-,,

1—
:

9.2: 7: :
• 1 : :

: : 2

.
•
!

.
•.

60'•.
.•

:

.
'

49!
l'
:
.

10
2163
,)

.
•
:

 '
:
.

1
1
5

3

.
*
:
:
:

:
'.

1

,

7

1: ,.
•
:

'
. •

2
-,,
'
:
:

ao
---,

: 5: 141
_., -,-.. 10: r: : 1 :

1:
:
..

•.
-..L. 7

:
:

1
10

:
:

1
2

: : •. : 2 :
5:
•.

:
..

a:
.

10 :
.•

11 :
•.

713

123: .. : 7 : 58 : '6
2: : -c.:, .. 2

49: 15: 3:107 : 53 : 83
1•
t 7:

3i:2122:
1 •.

irr.z-2ritana .. 2 : 2: .. 
.,-, : : •

Pleurocera : 5 : 2: . • _. . • .. 1: 2:
Rptund-=ria : 1: .. •. : •
Sperm.  ; 44 : 16: : 1 : • 1: :

. .

Tritigonia . J. : . .. . . .: . . :
11-10 . , . : .• , •

.. 4: : 1
47: 3 : 2 : 3
11: 13 :101 :309

• • 7 •
• I .... •

• • 1
• • •*. 1 1

• • •
• •• 3

•
• 

• •
1

:

• •

•

50 : 6 : 0
1 :•

• • ,y•-.1,•• • 1,,NO. r.tyarri,
. .
•.

• ; 1

• .•• • *-
ir • • 4-.• a, •
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1

smaller ones. Gravel bottom furnishes more foothold for the in-

vertebrate animals than sand or mud.

Figure 2 els) brings out the fect that the number of forms

found on bottom with vegetation was larger ,,han on bottom without

ve.7etation. Vegetation caused a change in the ranking of the va:--

lous types of bottom based on the average number of forms from

that fcund where vegetation was absent. Lud bottom, with an aver-

age of six forms per square yard, had the fewest number of fcrma.

This .as followed by gravel bottom, with seven, and sand bottom,

with eialit and two tenths. This difference was caused by the

large number of plants found on sand bottom. Sand bottom also

had traces of gravel that offered the animals surfaces to v;hich

they could cling.

Distribution as to Lenth.- Figure 3 ahows the average total

population at each depth. Sixty-two individuals were found per

square yard within the six-inch countour. There were sixteen

animals found per unit area at the thirty-six inch deeth, while

only - four were found at ti-.e Feventy-two inch depth.

Figure 4 Fhows the number of forms found per square yard at

each de7th. The number of forms decreased as the depth increased.

An average of seven forms per square yard was found at the six-

inch depth. The thirty-six inch depth yielded four individuals

to the square yard, while the seventy-two inch depth yielded cnly

an average of two tenths of one.

Animls Found.- Table I gives a list of the different forms

and the distribution of the individuals of each form as to depth

and type of botto:n at each station. Sere, the nu:iber of individ-

t " -
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uels found is recorded under the conditions here they were found.

Table II shots tYe distribution and abuneance of the various

forms of animals with regard to depth, and with regard to the

bottoms with and without vegetation. The genera are not given

in all cases because the insect larvae were numerous and d
ifficult

to identify. These technical identifications would have no dis-

tinct bearing on the problem and would also make the analysis of

the date too complicated. Under this circumstance the femily or

sub-order is recorded.

There Tere forty-one groups of animals found, thirty-five

of which were LIsted as aenera and nine as fe_milis or sub-orders.

l'renty-three of the total number of forms were insects, trelve

were mollusca, d four were crustecea. seven of the mollusca

were mussels, rhlch occurred in small numbers as to in&ividuele,

end four rere ensils, which made up the Eretter part of the tota
l

populetion of all the groups found.

Gonlobasis and Angulata tere found under all conditions

except et the seventy-two inch depth. No form was found under

all conditions studied. Cambarus, Anisoptera, Stalls, and

Zygoptera were found on ril tynes of bottom except one. This type

varied 'with the groups mentioned.

Beetle larvae, chironomid lprvae, and Fotamrnthue rcre the

only forme that were found at pli depths. These forms were also

found on a majority of the types of bottom studied. Chironomid

lrrvte rere most ablinnt of the three forms crZt were found in

largest numbers, on mud bottom, at the seventy-two inch depth.

Thirty-five forms rcre found to have their largeet nur:er

- • -se••• ••• "of "" •• - 4 -
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of individuals per square yard within the inch contour, three

at the thirty-six inch depth, and only one at the seventy-two

inch depth.

Vnen the totsl number of individuals of each of the four

dlvlsJons, under rhich the genera end families ore grouped, ere

compared with the total number of individuelE found, 63.5 per

cent are molluscs, 26.5 per cent ere insects, and eight and nine

tenths per cent are crustacea. Fifty-six and six tenths per cent

of the in7Avidua1s of the mollusca were Goniobasis, which shots

that the number of individuals of the other forms of mollusca is

small.

The results of this investiEation do not coincide tith all

the other investlgr-tiens of this nature that heve been :rade.

Forever, the results seem to be in accord with Rictarnson's ('21)

results obtained from his study of the middle and lover Illinois

River, except in one case, the forms that he found to be of most

importance PE fish food (Richardson '28) in the middle i1lino19

River ere forms found' in this study to have the fetest number of'

Individuals square yard. The per cent of insects found in

Drekes Creek is very small as compared rith the number found Dy

Krecker and Lancaster (133) from their study of the shallow raters

of western Lake Erie. Tte small number Of insects incIcate that

the count of ;07Te fish food is small, for Luttkowiski

(131) found that insects msde up from forty to sixty per cent of

the fish food of Lendota Lake, Wisconsin. The forms that

most abundant in DrE?_es Creek, as GoniobnciE, Angrulata, and

fmnicola, have not been found by other invetigation to be eaten

-1.1'; • ...I. • ,r5
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In very great abundance by game fish. From these results it may

be said that fish ftod is a li.miting factor in the propagation of

game fish in the ratera of Dra.z.ea. Creek.

' "
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SUUZARY

An ecoloFical study of the invertebrate animal forms ex-

clusive of microscopic forms found in the raters of Drakes Creek

in Warren County, Kentucky, was undertaken for the puxpose of

determining both the nature and the amcunt of invertebrate animal

life found in these raters. The Kentucky Fish and Game Commis-

sion has made several plantings of rIEME fish in the waters studie(5,.

In view of the failure of the fish to propagate properly in these

raters, it was believed that food miGht be a limiting factor in

ths Propagation of fishes in these waters. An ecological study

ras therefore rl.rde of the invertebrate animal forms exclusive of

mlcrcscopic animals foun in these raters at different e_ehs end

under eifferent physical conditions.

No ecoloalcal stucies seem to have been made of the waters

of Lree.-7 Creek. It therefore seemed desirable to mace a generel

study of the animal forms exclusive of microscopic forms ineeper. -

ent of the problem of food for game fish.

No literature dealina r.ith the distribution of animal life

in Kentucky rivers frcm the ecological standpoint or from the

standpoint of adequate food supply for game fish seems to exist.

.-.owever, extensive ecological studies of this nature have been

L:ede In sever',I other states. In these studies it was found that

the numtsr cf forms and the totpl population varied with the ehar-

peter of the substratum and the depth of the water. It tas also

found by these studies that young Eame fish feed extensively on

insect larve.

The types of habitts studied are the llowina: boulder,

4

,
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flat rock, gravel, gravel and vegetation, sand, sand and vegeta-

tion, mud, m nd veret:?tion. Each of these had dead leaves

present except those expoeed to strong currents. Vegetation was

found in varyin7 amounts on three types of bottom. Four or fiv.

stntiors mere selected from each type of habitat.

Figure 1 shows the relation between population and type of

bottom, and alsn between population and type of bottom with vege-

tation. Yud bottom, with sixteen ineividuale to the square yard,

had the feuest number of animals. This tas followed in order of

increasing population by sand, flat rock, gravel, and boulder.

Boulder bottcm, with an average total population of-sixty-six in-

dividuals to the square yard, as the most densely populated area.

The number of anicale found per unit area on the different types

of bottom is very small rhen compared with the number of individ-

uals found by Baker (118) and Juday (124) from their studies of

bottom faunas. The bottom with vegetation had a greater nuzber

of animals per unit area than bottom without vegetation. Yud

bottom with vegetation had an average of thirty-tro indivieuals

per square ynrd, rhile Eravel areas with vegetation had an aver-

age ponuletion of sfxty-four.

Figure 2 shows the relation between the number of forms and

the type .of bottom with vegetation and also between the number of

forms and the type of bottom rittbut vegetation. fhe Ereatest

number of forms found on bottoms without vegetaticn per square

yard ras fnund on stony bottoms. Flat rock had a grevter number

of forms than boulder. 'Ihe numb-er of forms increqsed from the

lowest -,verae, three and t-nree tenths, found on mud bottom, to

the hit:hest, feund on fist rock. A grenter number of forms

"Cs".1,1 mrp. r1.04.1 t, II '
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per square yard wae found 
on bottoms with vegetation 

t?•.,,:n on

bottoms without vegetation. The lar6est number of fors 
was found

on send bottom pith 
vegetation.

Figre 3 shows the average tote1 
population at the three

depths.chosen. A decline is shorn in the 
number of individuals

with increasin r3epth. Sixty-two animals per square yard 
were

found at the six-inch depth, 
sixteen were found at the 

thirty-six

Inch depth, while only 
four were found at the 

seventy-two inch

depth.

Figure 4 shows the number of forms 
found at the different

depths chosen. The greatest number of forms 
per square yard was

seven, found at the six-inch 
depth, sihile the lowest number 

of

forms We3 two tenths, found at 
the seventy-two inch depth.

Table I gives a list of the 
different forms and the distri-

bution of each fort ns to depth 
and type of bottom at each 

station.

Table II shows the distribution 
and the abundance of individ-

uals with regard to denth, 
and with regard to the tyre 

of bottom

with vegetation and type of 
oottom without vegetation. The genera

were not given in all cases due 
to the numerous insect 

larvae.

There were forty-one groups of 
animals found, ttenty-three

of which rere insects, 
thirteen were mollusca, and four were

cr.,Istacen. Eight of tt-_e mcllusca were 
mussels, vhch occurred

in small numbers. Four groups of snatls macle up 
the greater por-

tion of the total population.
,rA

Goniobacis, InT:alnta, 
EILlls, Zy-

e-ortera tere found under a 
gretar vnrlety of conditions than 

the

other forms.
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Beetle larvae, Chironomid larvae, and Fotementhus were the

ollly forms that rere i'ound ct ell depths. The chironomid larvae

were found in largest nutbers et the seventy-two inch depth.

Thirty-five forms were found to heve their greatest number

of individuals per square yard within the six-inch contour, three

at the thirty-six Inch depth, and only one at the seventy-tro

inch depth.

Sixty-three and five tenths per cent of the t..3tal number of

individuals were tolluece, 26.5 per cent rere insects, and eight

and nine tenths per cent were crustacea. Fifty-six and six tenths

per cen-, of the mollusca were Goniobesis. The number of insect

wee very stall when compared With the number found by Lrecker and

Lancaster ('33). From the standpoint of fieh food the per cent

of inEacts found in Drakes Creek is small, for MuttkoriFid (131)

found that from forty to si::ty per cent of the fish food of LTen-

dote Lake was Insects. Forts that were most abundant In Draes

Creek, as Goniobssis, Arnlata, and Amnicola, have not been fouml

to be enten in lerse uentities by some fish. iron these results

it is probable that "sh ftod Is P limiting factor in the props-

gntion of game•f1.4!n in Drakes Creek.
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