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ABSTRACT

A DISTRIBUTION STYUDY OF THE BENTHIC FAUNA
OF A LINITED SECYTION OF AUGUSTA CREEK,
KALAMAZOO COUNTY, MICHIGAN

by Donald A. Snitgen

During the period of August, 1961 to Jume, 1962 a dis-
tribution study was conducted on Augusta Creek, Kalamazoo
County to determine a correlation between types and mumbers
of benthic fauma, bottom composition, and seasonal changes.
Also, a comparison was made between the results of this
study and those obtained tem years previously by Fetterolf
(1951) to indicate the possible effect of a fish kill whieh
oecurred during August, 1960.

The section of Augusta Creek studied was that portion
flowing through the ¥. XK. Kellogg Forest. This part of
the stream has been the objeet of a prolonged improvement
study begun in 1934.

Samples were collected using the Surber square foot
bottom sampler and the Exman dredge. The Ekman dredge
wvas employed to sample the soft bottom, slow current areas
wvhere the Surber sampler was ineffective.

The samples were concentrated by sieving and preserved
in pint jars for later sorting and identification. A
sectioning procedure was initiated into the sorting pro-
cess vhiech proved to be greatly time saving.

The organisas were identified to genus and speciles
vhen possible. They have been recorded im the tables at a



higher level of oclassificati n for convenience in making
ocomparisons with other literature.

There were a total of 26,171 bottom animals col-
lected. Of thies total 574 were obtailned during January,
February, and March. The Diptera were the most nwrerous
comprising 67.2% of the total. The station contributing
the most botﬁom organisms was Station III (fine gravel)
with 27.2% of the total.

The results indlcate no major changes have occurred
since Fetterolf's (1951) report. It appears, however,
there has been a shift in the dominant group of organisms
from the Mollusca to the Chironomidae. This shift has
been aoccompanied by a change in the most productive
type of bottom. 1In Fetterolf's (1951) studies, the
sand bottom habitat produced the largest number of
animals, and in 1961-1962 the fine gravel habitat yielded

the greatest population density.
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INTRODUCTION

Michigan's rivers and streams are used for industrial
purposes, sewage disposal, and recreastion. MNany blelogtsts
have studied the effects of these usss on aquatic fauna.
Conversely, other biologlsts have studied the eontribution
of aquatic fsuna in the over-all value of these lotic
waters. One such study has been the productivity and
distribution of benthic fauna as potentizl fish food.

The obJect of this study was to survey the aquatic
bottom animals of Augusta Creek to find a correlation
between benthic fauna, bottom type, and seasonal changes.
It was also of interest to determine the number of bottom
animals a8 the stream recovered froa a serious fish kill

which ocecurred one year prior to this study.



LITERATUREZ RuVIEW

The study of stréam bottom blology was somewhat
of a neglected sclence until about S0 years agzo. Since
then bottom fauna data has heen reported in ever-increcs-
ing amounts. Early investigators had to meet the chal-
lenge of inventing devices suitable for taking qualita-
tive and quantitative'stream bottom samples., Techniques
also had to be devised for sorting these samples and
reporting the results, Procedural methods are still not
standardlzed.

Most stiream fauna distribution studles have dealt with
the total number and kinds of animals present (Cummins,
19€2). Some investigators have, however, dealt with a
partleulur group of organisms (Scott, 1953; Cummins, 1964).
Some 1l1fe history studies have contaimed data on micro-
distribution of a particular group (Corbet, 1957).

Much work has been done on the physieal 1imiting
factors of benthis fauna Aistribution. "3Jubstrate,
current velocity, and food materials have been shown to
be of primary importance, although the way in which these
interrelated parameters determine distribution remains to
be completely delineated,” (Cummina, 1962)., Beedham and
Usinger (1956) found no ecorrelation between population
density and bottom types, dut striking correlations
were observed with depth and speed of curremt. Wene and
Wickliff (1940) found im & stream bottom modification
study that aquatic insects showed preference for partioc-



ular bottor types, the medium rubble in 3 riffle deing
the most productive. Permak and Van Gerpen (1947) found
variations in dbenthic populations depending on bottom
types; the rubble habitat being the most productive.
Armitage "(1958) found on the Firehole River, Wyoming,
the rubble bottom had an average of 2.48 times more
welght of organisms than on bedrock. He postulated
that alkalinity might be the chief factor determining
the level of standing orop in a stream, but this level
can be highly modified by the action of temperature
and current and by the physical composition of the
stream botton.

The methods vary by which different authors have
indleated the abundance of benthic fauna in their
partiocular studies. Pennak and Van Gerpem (1947) used
nﬁmber and grams per square meter. Wene and Wigckliffe
(1940) used number per square yard. Armitage (1953)
ciproasod his results in average number per square foot
and average welght in milligrams per square foot.

Waters (1961) reported his findings as volume of organisms
per hour,

The investigator setting out to conduct a stream
bottom survey must decide upon an appropriate sampler,
Some of the instruments that have been used are the
S;rbor (1936) square foet bottom sampler, the Hess (1941)
eircular sampler, the Ekman (1911) dredge, the Petersen
(1911) dredge, and the Ide (1940) cage-type trap for
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collecting emerging adults. The use of 2 net designed

to ocollest drift organisna was introduced by Waters (1962,
1961). Weleh (1948) described the use and limitatioms

of many types of samplers. Guyer and Hutson (1955)
desoribed the use of funnel and tent-type traps for
energing adults.

There 18 also the question of how many samples
ahould‘bo taken. WNeedham and Usinger (1956) found in
sampling a single riffle with a Surber sampler that
194 samples were required to give acceptable figures
for total wet weight of organisms and 73 samples were
needed to give significant figures for total numbers at
the 95% confidence level. Leonard (1939) found that
sanples from a simller area varied in species composition
fron 20 to 40 percent. He eoncluded, "One sample of the
sort described may be depended upon to yleld a reasonably
ageurate index of the amount of food organisms produced
per unit area of uniform bottom, but cannot be expected
to provide a comprehemsive picture of the relative numbers
of individuel species throughout the larger areas from
which the sample 18 collected."”

There are a number of variables which affect the
standing crop of a stream's benthos. Vaters (1962) foumd
an incredible drift of organisms during the night. The
drift rate increased one hour after sunget, continued
through the night, decreasing again at daybreak. The

amount of drift was much lower in the winter than in

Iy



summer. Maciolek and Needham (1951) found the greatest
number of bottom fauna during February and the least
during August. Needham (1934) found the greateat season-
8l abundance for welght and numbers in }ay and a lesger
pezk in November. Mechanical disturbances, such zs
chlldren playilng, was shown by Waters (1962) to affect
the dovnstream drift of bottom animala. Samples taken
in a California stream before and after 2 flood shoved
a drastic reduction in the standing crop following the
flood (Needham and Needham, 1963).

gurber (1930, 1936) and Needham and Needham (1963)
have described suitable methods of concentrating and
sorting samples. The selection of a proper mesh sieve
has been discussed by Jonasson (1955). Anderson (1959)
has reviewed some flotation techniques which make use
of solutions of high density (sugar, calcium chloride)
which float benthie organisms to the surface. Lauff(1961)
described a deviece which agitates the sample with compressed
alr. The suspended organisms are then decanted off.



DESCRIPTION OF SAMPLING AREA

Augusta Creek originates in Gilkey Lake in Barry
County, and empties 1nto the Kalamazoo River in Kalamazoo
County. Investigations on it began in 1934 (Morofsky,
Tack, and Lammien, 1349) with a stream alteration study
designed to improve eonditions for trout productivity.
Over one hundred current altering devices were installed
in order to increase the current velocity and remove
811t overlaying the gravel bottom. A carefully control-
led trout stocking and harvest cemsus was carried out.

A trout stocking program is still in operation in the
W. E. Kellogg Porest under the direction of Mr. Walter
Lenmien, Resident Supervisor.

Bottom samples were taken from thet puart of Augusta
Creek which flows through the W. K. Kellogg Forest, Ross
Townshlip, T.1S, R.9W, 8ections 21, 22, ocnd 27, Kalamazoo
00unti. The section of stream under considerzstion was
approximately 1.8 miles long.

Saemples were collected from seven stations as followss

STATION I ~ Large stone (Figure 1)

The bottom consisted of gravel on top of wvhich were stones
ranging up to 15 inches in diameter. There were also
several large boulders in this area. The average depth®
was nine inches, and the average width wzs 15 feet. The
current veloclity was 0.6 feet/second. The sampling statiom

was well shaded by large trees, but had scanty brush cover

# Measurementa of streasm depth, wldth, and velocity were
- taken at low water level,
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at stream edge, since this was z plcnic area.

STATION II - Coarse gravel (Figure 2)
The bottom was gravel covered with stones ranging in
slze up to 5 inches in diameter. The maximum depth was
20 inches and the average width 12 feet. The current
veloecity was 0.3 feet/second. The stream had abundant
brush cover at this station.

STATIOR III - Fine gravel (Figure 2 and 3)
The bottom consisted of s aixture of fine gravel and
stones up to 2 inchdes in dlameter. The maxiaum depth
was 11 inehes and the Wwidth averaged 17 feet. The current
velocity was 1.3 feet/second. The water here was fairly
vell shaded by brush and small trees.

STATION IV - Riffles (Figure &)
This station was located Just downstream from a stone
current-diverter. The bottom was gravel with scattered stones
up to 12 inches in diameter. The maximum depth was 19 in-
ches and the average width 16 feet. The current velocity
was 1.7 feet/second. The water was well shaded by trees
and brush.

STATION V - Sand (Pigure 5)
This area was situated Just downstream from 2 pool and was
a deposition area. The bottom was fine gravel covered
with sand and silt., The maximum depth was 15 inches and
the average width 12 feet. The current velocity was 0.8
feet/second. The water here was largely exposed to the
sun. Some shade was provided by a low brush cover along

the banks.
7



Figure 1

STATION I- Large stone. (a) Sampling area.
(b) Foot bridge. Area to left of stream is

highly frequented plicnlic site.



Figure 2

STATION II- Coarse gravel., (a) Sampling area.
(b) Fallen tree which acts as natural dam.

(c) STATION III



Figure 3

(a) Sampling area,

Fine Gravel.

STATION III-
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Figure 4

STATION 1V- Riffles. (a) Sampling area.

(b) Part of stone current diverter.
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STATION VI AND STATION VII - Silit end muck (Figure €)
These two collecting sltes were a2djacent to each other and
differed only in thelr bottom types. There was a stone
diverter upstream from them and a low stone dam Jjust
downstrean. The bottom consisted of gravel where the
current was sw}rt and gravel covered by silt and muck
where the current was slower.

The silt area was located where the current velocity
was slow enough to allow the fine silt particles to set-
tle out. The bottom here consisted of a mixture of silt
and organic matter.

The muck area was located adjacent %0 and downstream
from the diverter and the bottom consisted of deep organ-

{
ic debris mixed with silt.
|

The;maxlmum depth in thls part of the stream was 21
inches. The water's depth from where the silt was taken
was about 15 inches. The depth of water where the muck
was located was about 5-10 inches. The averagé width was
21 feet. The current velocity ranged from 1 foot/second

in midstream to zero bshind the diverter.
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Figure 5

STATION V- Sand. (a) Sampling

(b) Pool.

area,



Figure 6

STATIONS VI - Silt; and VII - Muck, (a) silt
bottom. (b) Muck bottom. (c) Log current

diverter.



BAMPLING AND SORTING TECHNIQUES

A modification of the Surber sampler, as shown in
Figure 7, was used by earlier investigators to sample
Augusta Creek. The device was constructed of copper
wire écreeh {(part a, FPigure 7) and galvanized metal.

The galvanized metal sides are held parallel to the current.
The copper screen front allows water to flow through the
apparatus, but excludes drift organisms from upstream.
Bottom materisls are dislodged and swept into a removable
sereen (part ¢, Figure 7). The bottom material is later
remsoved froam this retaining screen and placed into a
eontainer for future sorting, This device was heavy

and cumbersome to use.

The Surber (1936) square foot bottom sampler (Figure
8) was employed in this study because of its relative
efficloncj (Leonard, 1939) and its ease in handling.

Ease in handling is not so ceritical during the summer
months, but it is of prime importanee while teking samples
during the winter period.

The use of a Surber uamblor is l1imited to arezs where
there 18 an appreciable current. 8Stations VI and VII with
811t and muok end little or no current were sampled by
an Ekman dredge (Figure 8).

When using the Surber sampler it was placed firmly
on the bottom. If there were gaps under the square foot
frame they w;re filled in using small stones from out-
side the square foot area. While holding the sampler

securely to the bottom the material within the frame was
15



thoroughly agitated. This was done violently enough to
dislodge any animals clinging to the bottom or to stone,
etc., 80 they would be swept into the net by the current.
Care was taken to include matter in the corners of the
frame.

The contents of the net were next transferred to a
galvanized pail (Figure 8), and the net rinsed and in-
aéected for any clinging organisms.

? The next step was concentration of the sample by
aéeving. Thils step was standardized as much as possible.
Tﬁe size of the mesh of the screen can appreciably alter
t%c nunber of organisms recovered (Jonasson, 1955). A
nénber 40 mesh 8o0ll sieve was used for every Surber
a; ler sorting (Flgure 8). Some biologists use a number
2Zn:oah (Needham and Needham, 1963), but I found that some
Chironomidae and Elmidae larvae passed through even the
smaller nuzber 40 mesh screen, The material in the pall
was swirled vigorously with the hand and immediately
decanted through the sieve. The contents of the sleve
were ringed by sloshing it up and down in the water.

Care had to be tazken not to submerge the upper rim of the
sieve while carrying out this rinsing process. By rotat-
ing the sleve, while holding it in the water, the contents
were congregated to one side. It was then emptied into

a8 wide-mouthed pint Jer with preservative. This process
was repeated several times or until it appeared there were

no more organlisms being retained on the screen. The bulk

16



Figure 7
Nodified Surber sampler. {(a) Copper wire screen front.
(b) Galvanized metal side. () Detachable retaining

soreen.
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material which wze left in the pall was then quickly
sorted in a white enamel pan (Figure 8) to reeover any
Trichoptera cases, snalls, clams, ete. which were too
dense to decant off. It was evident that most of the
heavier organisames were decanted with the lighter matter.

The Jar was then labeled, usually a 11ttle more pre-
servetive added, and stored until it could be sorted
in the laboratory.

In using the EKkman dredge the sampler was first
“"cocked" and then placed upon the area from which a sam-
Ple was desired. This process was done by hand without
a rope. Due to the 1light comsistency of the silt and
muck the sampler would have sunk had it been released.
It was plaeed in the bottom to a depth of about two
or three inches and then tripped. The szmpler was then
rlaced in & galvanized pall sbout onme-fourth full of
vater. Thls was done immedliately after the sampler was
brquht ebove the water otherwise escoping water carried
many organisms with 1t.

The collected material was left in the paill and
taken to the Kellogg Biological Station at Gull Lake.
8pilling was prevented during the winter by allowing a
thin layer of 1ce to form on the surfzce of the water
before transporting it by automobile. Upon arriving
at the laboratory the samples were placed in a screen-
bottomed wooden box. The screen size was 80 mesh. The
sample was then rinsed with a garden hose which washed

18



Figure 8

Collecting and sorting equipment. (a) Galvan-
1zed pail. (b) Ekman dredge. (c) #40 mesh
soil sieve. (d) White enamel pan. (e) Surber

square foot bottom sampler with the net folcded.



away all the fine inorganic matter. The material was
then transferred to a wide-mouthed pint jar with pre-
servative and labeled for future sorting.

¥When the material was to be sorted it was emptied
into a glass fingerbowl. 8Small azmounts of this material
(about a teaspoon full) were put into a Syrzcuse watch
glass and examined with a dlssecting mlcroscope. The
animals were 1ldentifled to genus and species when possi-
ble, counted, and preserved in glass vials.

This sorting technique was extremely time consuming and
a modification of it was put into use. A circle with a
diameter equal to that of the bottom hulf of a glass
petri dish ﬁas marked or; on a white pelce of cardboard.
This circle was then subdivided into eight equal "ple
slices."” Material was then tzken from the finger bowl
and placed into the petri dish. It was then stirred to
accomplish random distribution of any organisms present.
The petril dish was then placed over this subdivided cir-
cle. The material from one of these "ple slices” was then
transferred to a Syracuse watch glass, ex~rmined, sorteqd,
identified, and preserved. The number of znimels ploked
from the Syracuse watch glsss was multiplied by eight.
If the sample was taken with an Ekman dredge 1t was
also multiplied by four aince this sampler takes only
4 square foot of bottom sample. Larger animale such as
crayfish, etec. were sorted directly and were not mult-
iplied by eight. Much time was saved by using this
sorting procedure.

20



By using a diseecting microscope to observe the sample,
many Chironomidee, Tipulidse, and Elmidae larvae one
mlllimeter in length or less were recovered. These
animals would have been missed had the sample been sorted
in the field.

A floating magnifying glass with self-contained
fluorescent bulbs was found to be extremely helpful in
finding the larger animals.,

The preservative used was & mixture of 10 parts -
954 ethanol; 10 parts - water; 1 part - formaldehyde.

The formaldehyde concentration was low enough so that it
was not irritating to the eyes and nose while observing
the sample at close range. Its presence, however,
prevented spoilage of the sample when large amounts of

organic metter were inecluded.
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RESULTS3

Tables V-XII show by month and station the kinds
and number of dbottom organisms colleeted from Augusta
Creek. It will be noted there are three months not listed
between the period of August, 1961 and Jume, 1962.

Samples were not collected during the months of October
and November 1961 and April 1962. The October and November
samples were not taken due to an incapacitating illness.
An unusual oocnfonco rendered the taking of the April
sample inpoaaibie. Upon entering the stream, it was
discovered the bottom was completely ecovered with a

green "scum.” An attempt was made to secure & sample

with the Surbor\oamplor, but the dislodged algae floated
into and plugged the sampler's net. This caused the
r..alning'matorial to flow around the net opening and
downstream. The algae were & mixture of filamentous
blue-green (Oscillatoria sp.) and a number of genera of
diatoms. The diatoms seemed to be entangled in the fibers
of the Osclllatoria sp. By May the growth of these algae
had subsided sufficiently to allow samples to be taken.
Also, the STATION 1V (Riffle) sample for June, 1962 was
aocidentally destroyed and is therefore not listed.

The organisms taken during the eight months totaled
26,171. Table 1V shows the monthly distribution of this
total. The number of bottom animals steadily increased
from August to February when the streaam reached its peak
in productivity. Of the total organisms taken, 67% were

22



ecollected during the months of January, February, and March.

Teble XIII shows the distribution of benthic fauna by
station for each month. Table III shows the distribution
of total organisms with respsct to bottom type. HMost of
the animals were collected from the first{ four etatlions.
The largest numnber of organlsma were taken from a filne
gravel bottom (STATION III).

Teble II shows the distributlion of thie total number
of organisms by taxonomic groups. The Diptera contributed
67.89% to the total animals collected and of the Diptera
54.75% were Chironomidse.

Table I oontalns a taxonomic 1list of tne aquatic
inseots collected both in bottom samplings and random
samplings during 1961-1962., Some of the insects lilsted
were taken in random samples but not in bottom samples.

Teble XIV-XV shows Petterolf's (1951) results from
his summer samplings of 1951. Tables XVI-XVII show the
percent dietribution of bottom organisms in relatiom to
bottom composition and distribution of total organisms
by taxonomic groups according to Fetterolf's findings.
These scmplings were done with a modified Surber
sampler (Figure 7).
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Table I

Qualttative list of lnsects collected
from Augusta Creek during 19€1-1962

PODURIDAZ
PTZRONARCIDAE
LPUEMCRIDAE
BAETIDAZ
HEPTAGERTIDAD
GOMPHIDAZ
AESCHNIDAC®
LIBELLULIDAL #
AGRIONIDAZ®
SIALIDAE
CORYDALIDADL
RHYACOPHILIDAE
HYDROPSYCHIDAL
LEPTOCERIDAE
HELICOPSYCHIDAE
PSYCHOMYIIDAE #
ELMIDAE
PSEPHENIDAL
TTPULIDAE
DIXIDAE*
SIMULIIDAE
CHIRONOMIDAL
RHAGIONIDAL

# Collected by dip net ounly.

24

Podure
Ptercoarcys
Teenlopteryx

Eghemen, Heggnu

Ceenls, Isooychlia, Tricorytbodes

Stenomena

Ophlogouphus, Gowphus

Neoptylax, Pycnopsyche
Mystacides, Oecatls

Hsllcopsyche

rie

Tilpuls, Antocha

Dixa®

Slmulivm

Atherix




Table II

Percent distribution of total
organises collected

GROUP PERCENT
PODURIDAE e mmmmemmmememmee 0.02%
PTERONARCIDAE =~ emmenm - 0.004
NEMOURTDAE —-- - .- 0.k5
EPHEMERIDAE eemmmecmemmmecmememeceeecaeecccncaceeas 0.60
BAETIDAE memmeeeesommcmamcceoec e mmmmmmmmmenn 2.21
HEPTAGENIIDAE cememencmmemmmemm——e———e——ecmmeee———— 0.41
GOMPHIDAE === =mmmm-cmmmammcaceoc—ace D 0.40
CORYDALIDAE e ee- cmcmcccccccccmcccmcen e ce—————— 0.004
SIALIDAZ =m-===memmmceconmcaame ———- 0.02
RHYACOPHILIDAE meece-mmeocmemmeoaoe 0.16
HYDROPSYCHIDAE m=cmmmemmcmcmcecaccmmccmccccmsmmnaee 1.1€
HELICOPSYCHIDAE wwn=mmemeemmmeeememecenen DU 0.03

ELMIDAR emmemccececccnececceccc e cecceem e k.16
PSEPHEHIDAE mm - mm = mmmmommmmmmm s cocmecemm e n e ---- 0.38
TIPULIDAT e == ccmmemmmmmemmcmem————— —cccemcmceae 12.13
SIMULITDAE == cnommccmecc e memee————————————————— 0.26
CHIRONO!IDAE ~==-ceecmcacmccncccacccccammcnmmnna= sh.75
REAGIONIDAL acecmeeemmemcenemmeemmamecemm—aneeae—n= 0.75
OLIGOCHAETAmn=om==-mm == omocmommmmmnnn ---- 18.77
AMPHIPODA v ccmmeccc e e e e ccmencaccncccccencocnen 0.1l1
DECAPODA==cscmccmccmoeceaemeemeeneenare——————————— 0.1€
MOLLUSCA == --cce-- eemmememmmmacecceeeooocmeeoas 2.27
NEMATODA = ==mmcoomnemmacacccmmeae e en——= . 0.34
HYDRACARINA == === === = mmm mmmm o O 0.35



STATION
II

I

VI

VII

Table III

Distribution of total orgeunlsws accordlng
to bottom composition

Large stone
Coarse gravel
Fine grevel
Riffle

Silt

Muck

PERCENT

10.9%
21.0
27.2
19.8
3.7
7.1
10.3



Table IV

Monthly distributiou of total

organisus collected

e e e i 2
PERCENT
3°4L 29.0
25+
22.0
20—+
16.6
15-0—
w.z
10
7083 7.85
; L
1.3 | '
L
Aug. Sept. Dec. Jan. Feb. Mar. May Jun.
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Table XIII

Monthly distributlon of organlisas

per statlon
Ag\nt
STATION BOTTOM TYPZE PERCENT
I Large stous 5.9%
IT Coarse gravel 9.4
I1I1 Flpe greavel 12.3
v Riffle 19.€
v Sand 27.2
L' ¢ S1ilt 3.2
VI Muck 21.9
September
I Large stone k.1
II Coarse greavel 13.0
111 Flne gravel 41.0
Iv Riffle 19.2
v Sand 5.9
12 ¢ Stlt €.1
VII Muck 10.9
December
I Large stoue 12.5
I1 Coarse gravel 1.3
III Floe grevel 23.2
Iv Riffle 23.0
v Sand €.6
Vi Silt 19.8
V11 Muck 0.5
January
I Large stoone €.€6
1I Coarse gravel 18.0
111 Fine gravel 41.5
Iv Riffle 23.8
v Sand 0.6
VI St1t 6.9
VII Muck 3.0

3€
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Table XIII (Coutinued)

Februag

I Large stone 4.4 L
II Coarse gravel 15.9 3
III Floe gravel 34.6 1
Iv Riffle 27.3 2
v Sand 0.4 €
vl SL1t 0.3 7
Vi Muck 7.1 5

March
I Large stoune 10.2 3
II Coarse gravel 3%.0 1
III Floe grevel 9.9 S
v Riffle 12.2 L
A Sand 4.5 T
VI Stlt 7.9 6
VII fuck 21.6 2

May
I Large stoue 25.€ 1
11 Coarse gravel 22.3 2
I1I Floe gravel 21.8 3
Iv Riffle 21.€ 4
\' Sand b.b 5
VI Silt 3.8 6
VII Fuck 0.3 T

June
I Large stooe L.,8 6
11 Coarse gravel 28.6 1
III Fioe grevel 15.9 L
v Riffle (Semple destroyed)
' Sand 10.4 5
VI Silt 18.0 3
VII Muck 22.3 2
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Table XVI

Percent distribution of total
organismue collected during the
sunmer, 1951
(Data from Fetterolf, 1951)

GHOUP PCRCZHT
EPHEIZRIDAE ~= - = m mmwwmmmmm e S R . 1.92%
ODONATA= e e m e e c e g R 0.19
NEUROP TERfim~emmmomememcecccanceceem—- e emeecccccemecamm———e 0.0k
TRICHOPTERA=====meemcmmamaeccmesmeecemmcm=eeceememc——-———————— 4.15
COLEOPTERA @ ceccmcemeemcmmeccceaecccce—cecomememmcmeccc—cem—en 1.23
TIPULIDAE =~ - oo ccacemmms e m oo cccoemcsmeccemosccceeacaecemen 0.73
CHIRONOMIDAE wmm = =cmmmceecmeeceeccececne—e————————— cmmmcmc—am 24.02
EMPIDAL e mmmmmmmemmm e mme = SR cmeenmeeoeccmnaaa- 0450
REAGIONIDAL v =-mcccmmcemncmcccccmcccnrmccncccmccmanec e an———- 0.31
OLIGOCHAETA mm e mcememecsmmecmmmae e meeeme—ace——e——————————————— 7.42
AMPHIPODA=-==-mscomcomcacmcosmcmcccmacmcsaoccoeccemesacmanomae 0.73
DECAPODA«-cmccccmccccercccccmccccccccmccrcccece e e e e m———— 0.03
MOLLUSCA== == vmmcmmmmccenn mmeemmmecmaccmmmccccccemcmcecsssaans 54 .07
FEMATODA mmmmmmmememcmmceeecmsmccecme;ece——eem———————————————— 0.23
AYDRACARTHA === == == mmmmcccccccacmccccomcoan SRS —— 4.38

50



Table XVII

Distribution of total organisms accordlng
to bottom composttlion during the summer,
1951
(Pata from Fetterolf, 1951)

STATION TYPE PERCENT
11 Coarse gravel 24.33%
IIX Filne gravel .71
v Sand 29.82
VI Stit 10.45
Vil Muck 12.€8
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DISCUSSION

The seven sampling stations included large stone,
coarse gravel, fine gravel, sand, silt, and muek.
Homogeneous habitats, however, 4o not exist. As Armitage
(1958) pointed out, a riffle is a series of intergrading
conmunities. It was not the object of this study to
determine the total number of species and quantities
of organisms in a particular area of stream; but, rather
to acquire knowledge of the relative number of bottom
organisms for a falrly uniform type of bottom.

Table I shows a qualitative 1list of aquatiec insects
taken in both the quantitative sampling and in random
samples taken with dip net in the same vieinity. Some
species collected by dip net did not occur in the bottom
samples. The quantitative samples were taken in mid-
stream, where there was greatest current velocity, and
the random dip net samples were taken both at mid-stream
and near the stream bank. As Needham and Usinger (1956)
showed, bottom fauna show a definite preference for
various depths and current velocities. They pointed
out some animals prefer slow, shallow water, while others
select fast, deep water.

Of the seven sampling stations three of the pro-
duced the greatest number of organisms. These three
were Station II (Coarse gravel), Station III (Pine gravel),

A2



and Station IV (Riffle). Station III (Table II1) pro-
duced the most animals of any collecting site contribu-
ting 27.2% of the total 26,171 organisms taken. Armi-
tage (1958) reviewed some of the literature concerning
the most 1lmportant limiting faectors determining the
quantlity of bottom fauna. Some of these were vater
depth, volume, velocity, temperature, alkclinity, bote-
tom coxzposltion, ete. Probably prime importence should
not be plsced on any of these fectors, for the sum of
these will determine the sultablility of a partieular
habitet for o roarticular specles. Yt would be rare to
find two habltats in twe streams vhere =11 of these
conditions were ecusl or, indeed, two hzritates in the
saze strecin which were 1dentical. But, one riffle heos
simllarlities to other riffles and dissimlizrities with
respect to composition of bottom materlales to silt,
mueck, etc. Certain fauna inhkablt most gravel bottoms
which woulé mot be present 1n coxparstle numbers on
saud, silt, or muck bottoma. It 1s cpperent from Tatle
IT that Ephemeroptersa, Coleopters, Trichoptera, and
Blptera were the most abumdont insects collectad, the
Diptera reprecenting 67.29% of the totsl. They showed
a preference for those ctotions with grovel substratsz
(Table III). WNeedham and Needham (1963) clzim the
riffles to be the "lerders” of streams while pools ore

usually poor in numbers. Pennck and Ven Gerpen (1947)
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found the greateétAwet welghts of organisms on rubble
and the least on sand bottoma. Of the total organisms
which they collected Ephemeroptera and Diptera made up
91.6% of the totsl.

The number of bottoum anlmals in Aurusts Creek be-
gon lncfeaslng in September and reached a peak 1n February,
and then decrecsed steadily toward summer with a slight
inerease of June over HMerch (Pable IX). if{aciolek and
Needham (1951) found a similar peak in February with a
lov 1n August. KXeedham (1934) found a peck in May and
a lesser one in November. This phenomenon follows the
life cycle pattern of the agquatic insects present.

During the suzmmer the larvae and nalads had become adults.
Since, with few exceptions, insects do not emerge in
winter the greatest numbers present were larvae and
nalads. With the entire quontity of eggs hatehing end
the 1mmatures undergoing growth the amounts of fauna
in both welght and number vere 2t thelr peck in about
mid-winter. There 1s en interesting possibility for
an explanation of the sudden drop in numbers in May
and then a slight increase in June. WYaters (1962)
showed that mechanlcal disturbances to the stream bot-
tom had a definite effect on the benthos. NKeedham and
Needham (1963) pointed out that floods drastioally
reduce the numbers present. The drop in number in
Augusta Creek 1n ﬁay was caused by a comblnation of these
factors. The trout fishing season opened on April 27.

44



The wading of flshercen undoubtedly caused a tremendous
disturbance to the bottom. Also, during the latter part
of April and May the stream was high, often overflowing
its banks. In June the water level began receding,

and the fishling pressure slackened off. This allowed
the bottom faune to begin re-establisghing itself.

The overall decrease in the number of bottom organisms
from February to June was probably due to adult emer-
gence. I observed an emergence of stoneflies (Taen-
lopteryx sp.) on February 25, 1962. The adult insects
were walking about on the snow. I also observed midges
(Chirononidae) flying about in late winter and early
spring.

Table XIII shows that over 2C% of the total number
of bottom organisms collected for each month of August,
March, and Jume were from a muck bottom (Station VIII).
The non-insect groups were the contributing factor to
these relatively high percentages, especlally the Olig-
ochaeta. In the overall survey Chironomidae and Tip-
ulidae were the most abundant.

S8ince Augusta Creek 1s an experimental trout streanm,
1t was of interest to determine the avallsbility of
natural food. It was known that aquatic insects were
an lmportant eonstituent in the diet of brock, rainbow,
and brown trout (Morofsky, 1940). In brook trout,
Needham (1930) found that insects formed 94.92% of the
aquatlc diet. He also found insects belonging to the
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orders Diptera, Ephemeroptera, and Trichoptera composed
about 66% of all the foods taken by brook trout. It

vas evident these orders of insects were abundant enough
in Augusta Creek to support a substantial trout popula-
tion.

Fetterolf (Tables XIV-XVII) sampled Augusta Creek
during June and August of 1951. His analyses showed a
high percentage of Chironomidae and a good representa-
tion of Mollusca, Ephemeroptera, and Trichoptera.
Fetterolf's findings indicated a similarity to my studiles
of 1961-1962, however during his 1951 sampling the non-
insect groups were dominated by Molluseca and in 1961-
1962 these were replaced by the Oligochaeta. No sig-
nificant changes in the insect fauna are apparent after
this ten year span.

It should be pointed out that both Fetterolf (1951)
and myself counted all snail "shells" with no discrinm-
ination between living and dead ones. This makes the
high percentage of Molluscs in both these studies mis-
leading. If this group 1s omitted, Petterolf's data
shows the gravel bottom to be the most productive rather
than the sand. Also, the Chironomidae are the most
abundant organisms, and the Oligochaeta the most abundant
non-insect group.

In August, 1960, there was a serious fish kill in
Augusta Creek extending from a point 0.2 mile below the
43rd street bridge, Sec. 10, Ross Townshlp, Kalamazoo

46



Co. to a point about 5.5 miles downstream (Fetterolf,
1960). The polson was believed to have been rotenone

of unknown origin. There was some interest to know to
what extent the bottom fauna were affected by this poison.
It 1s shown in this paper that Arthropoda were at least
a8 abundant one year following the kill as they were

ten years previously. According to Smith's (1939-1940)
findings, there was a good possibility the insect inhab-
1tants of Augusta Creek were not greatly affected by

the rotenone. Walter Lemmien, Resldent Supervisor of

W. K. Kellogg Forest, sald trout were planted in Augusata
Creek in the spring following the August 1960 fieh kill.
Evidence indicated the natural food present was suffielent
to support trout and the creel eensus for the fishing

season that year was average,
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1. A distritution study was conducted on Augusta
Creek, Kalawazoo County from August 13€1 to June 1962
to deteruine ¢ correlatlon between types and numbers
of benthlec faunu, bottom conposition, und ecasonzl changes.
Also, a comparison was made between tlhe resulte of
thls study and those obtained ten years previously
by Fetterolf (1951} to 1ndlcste the possitle effect
of a fish k11l which occurred during August, 1960,

<. The secotion of Augusta Creek studled was that
portion flowing through the W.X. Kellogg Forest. This
part of the stream has been the obJect of a prolonged
improvement study begun in 1934,

3. Samples were collected using the Surber square
foot bottom sampler and the Ekman dredge. The Ekman
dredge was employed to sample the soft bottom, slow
current aress where the Surber sampler was 1lneffective.

4, The saaples were concentrated by sieving and
preserved in pint Jars for later sorting and identifi-
cation. A sectloning procedure was initlated into the
sorting process which proved to be greatly time saving.

5. The organisms were identified to genus and
species when possible. They have been recorded in the
tables st the family level (insects) or higher (Mollusea,
Oligochaetu, etc.). Thle level of classiflortlion has

often bsen used 1n the literature concerning stream
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bottom studies.

6. There were a total of 26,171 bottom animals
collected. Of this total 67% were collected during
January, February, and March. The group of animals most
numerous were the Diptera representing 67.89% cf the
total. The station contributing the most bottom or-
ganisas was Station III (Fine gravel) with 27.2% of the
total.

7. The results indicate no major changes have
oeocurred since Petterolf's studies in 1951. It appears,
however, there has been a shift in the dominant group
of organisms from the Mollusca to the Chironomidse.
This shift has also been accompanied with a change in
the most productive bottom type; the sand belng replaced
by the fine gravel bottom in importanece.
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