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THE TROPHIC STATE OF ROACH AHD MORRIS LAKES

Introduction

Whth few exceptions leptic ecosystenms natursily progress via successional develnprent
friom an aligotrophic to a eutrophic eandition. An cligotrophic 1ake is characterized by a low
surface-to-volume ratie, clesr waler that appears blue fo blus-gresn in direct sunlight,
largely inorganic bottomn sedirments, and & high hypolimnetic ssunen cancentration.. The
nutrient cantent of the water i3 low; slthough nitrogen may be abundant, phosphorus 1z
highly limsting, Low autrient availability resclts from g low input of autrients from
external sources. This in turn causes & low production of orosmic matter, particlularty
phuteplankton.  Low orgamic production resuits in s low rate of decomposttion and high
wrygen concertration in the hypalimaion. These oadizing corditions produce low nutriernt
releaze from the sediments, The lack of decompozable organic substances reaults in Tow
bacterial populations snd slaw rates of microbial metabalizra.

A tupical eutrophic fake has & high surface-to-wvolume ratio and an abundance of
nutvients, especisily nitrogen and phosphorus, that shimulate s heawy growth of slgse and
ather aguatic plants, resulting ina well-developed Httoral zong. increazed photosynthetis
production leads to increased regenatation of nutrients and organic compodnds, stimulating
further qrowth, Phydoplankton tecomes concentrated in the epiiimnton and metaiinrdon,
The turbidity reduces Vght penetration and restricts binloqcal productivity to 8 narrow
2one of surface water . Algae, inflowing organic debris and zedirment, and the remains of
reoted plants drift to the bodtom adding to the mghiy organic zedirents. On the bottom

bacteria partially convert dead matter into inerganic surstances. The activities of these
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decompozers deplete the mougen zupply of the bottom sedimenis and deep water o a point that

the degper parts of the lake are unable fo support serolde forms of 1ife. A3 the basin
cortinges to fill, the volume decresses and the rasulting shalllewnsss speeds the cycling of
avallable nutrients and further incresses plant production) U

Thuz, the ortogeny of & lake ecosystem i3 governsd by many interacting causal
mechamens that n::r_gai-‘at:terize the trophic naturs of the lake: it amouni, composition and
digtribution of bioHe componerds and retes of noirient circulation  Direct quanditative
messurements of sutotrophic productivity, the rate of formaticn of argame matter per unit
time duz ta phitoplanktonis photosunthesis, are offen used in sssessing the trophic natire of
31ake. Howsver, the gensral devel of a lake's productivity can be inferred from quantitative

[

measurament and qualitative snalygis of ifs bistic and abiotic componenfta; this procedure
was Tallowed {0 conducting this particular study.

Tt purpose of this study was to compare and contrast the tronhic nature of Poach and
Morris Lakes throuah amlym;is of seversl inferrelated, influential factors. These factors
inctuded;  Tight penetration, hest penetrstien and stratificstion, oxugen penetration and
utilization, nutrient circolation, naturs of bottomn deposits | deselopment of Tittaral requon,
and planktonic compozition, Ths was accomplizhed in two sampling phasez, one Hmnological

and the other tenthic.

Methiods and Materials

>

Limnological sampling we2 accomplished and physical parameiric measurements oblainad
———
iy

wy empleying four pieces of equetie’ equpment: Secchi disk, tempeature and dizselved

weygen meter (Y54, Yan Dorn zampler, and plankton net. Secchi dizk readings were
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pertarred an the zhade side of the boat. The depth of the disk's disappeatance upon lswering
afd that of reappearance upen raising wers estimated 1o the nearest meter. The aversge of

these two welues was recorded a5 the Seccnd depth. Temperature and dissolved oxygen
content were measured &t the labe surfsce, 05 m,and &t |-meter intervals up to 9.0 m
with the ¥ 510 after its initial calibration. Two Yan Dornosamples were faken from the
epilitmaion and one from the nypobimnion, the depths of which were determined from the

¥
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A.oreadings, These corresponded to 200 mand 7.0 m, and 1.0 mand 5.0, in Roach and
Mort1s, respectively, Flankten net hauls wers madeat™ 3.0 moin fosch and 4.5 min Morris.
Mr‘:teryﬁmital conditions on the sampling day (July 24) consisted of a mostly zunny sky
with scatterad clouds and moderats Sreeze, producing a Vight chop on the surface of Roach.

fn the lab spacies of phitoplankton from the two Yan Dore sampdes, and z::-aﬁank:tnn
fram the plankisn haul, were identivisd far each lake using light macrescopy and appropriste
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idenﬁt"itfaiir.lq_i‘::eu&. Soluble amnmonidm ard iron concsntration lewels of sach Yan Dorn
sample were determinsd {rom standard curve plots. Spectrometer absorbance readings of
Vi concentrations were used to construet the absorbance-versus-concemration plots.
Bach Yan Gorn sampls was also tested for alialinity by titratton and it3 initial pH recorded
with a pH meter.

Benthic sampling included 2ampding of craytish populations uaing betted fraps and direct
sampling of macrophytic vegetation snd sssociated invertebrstes using four pieces of
equipment: quadeat C25 moby 25 md, et rake, and qrapnel. The fypes of ssmpling gear
ernployed depended on whed depth thetettem-oas-bed rpcamnpled; the quadrat waz used ot 05

rmoand for floating and emergent vegetation at 1.0 m, the net for submersed vegetation at (.0

moand gt 2.0 m, the rake at 3.0 m, and the grapnel at 1-reeter infervals from 4.0 m to



A0 m. Two replizates wers faken st sech depth point along a transest runming

perperdicular to ine shoreline. Two transects ware made for Roach and three Tor Morris on

duqust 6and 7, respectively (Fiqures 7and 8. Substrate type and deqree of wind exposure

at each transect were noted, &t the lab racraphytes snd associated snaile were sorted and
' wel”

identified using appropraite keuz: macrophutes were then ~.\feighedﬂwhﬂe anails seers

coumied, by species, Cabitration ameng sl equioment fiypes was necessary o cormpars

welght values, since each type samplied a different amound. Thus, esch raw sample weight \ thJ{' v

wiad Multiplied by g coprespanding comeerston factar to qenerate the data discuzsed below.
Cragfizh traps wers 22t on the bottom 1-2 modesp equidiztant around the lake shereling,
ten in Roach, mine in Morris (Figures 7 and 8). Traps were set on the same day sampling
was performed and collected approximeately 24 havrs 1ater. Substrate type &t each site was
roted. (raividusls colleeted wers classified sccording fo species snd sex (and form, breeding

ot fonbyeeding, for males)

ha‘:%ﬂ“ = f[ﬁw‘ oy
Resyits Dot 7Y
ol

Limnalogica) data was categerized into thres forma: temperature and dissalved oxygen
profiles, tables summarizing cherdcal test rasults, and phytoplankten and zooplankton lists.
Examination of the terperature and dizsolved oxygen profiles of the v lakes reveals thres
major interesting relationships {Figure 33, First, the epilimnion of Roach extends much
deeper faprrox. 3 my than that of Moreis. The diffarence between the two lakes in Secchi

depth, which marks the Iower boundary of the phatic 2one, confirms this finding. Second,

the thermocling of Morris i3 a much steepar gradient than that of Roach; thet is, the change

'{:1& Cop Va7 §
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intempsrature per given change in depth iz much greater. Thrd, the temperaturs af which
the hypolimnetic water stabilizes 5 lower in Moreis tham in Roach, Fourth, @ prominent

e

metgtimnetic maxims of dizselved woygen comtent geours in tath lakes.

//

Chemical teat rasults also show several signiticant relationstps (Figure 43 The deqres
of water avidity expreszed an a logarithmic scale {pHY was Towsr in the hypolimnion than in
the epilimnion of Both 1akes, altheogh 4 larger differsnce betwsen the fwo Tayers wag
detected in Roach. The sverage oH of Roach was much more scidic than that of Morris, and
13 athalinity value was extremely low 1ncomparizon to that of Morris.  Ammonium ien
concertration alse difversed apprecisbly between the two lakes, that of Merriz being much
targer. Infersstingli, Ihis chernica) paramefer increased sionificartly from trf?;’epﬂirnninm

to the hupelirptan, in Plarris, bot sHahtly decreased in Boach. Ferric ion concentrations

2
wate yndetected, axcept inthe hupolimmon of Morris whers 1f seoureed in maii\f'e armounts,

The plankton 1133s of the fwo lakes shared many phyteplanktoms and zooplanktonic
speciez. Dne difference worthy of note was the presence of several predaceous copepads in
Morriz, which were lacking tn Reach,

Benthic data was argamzed inte that comprising density and psﬂ} distribution of
macrophytic wegetation, azociated znail fauna, and crayfish pepulationz.  Plorris was
characterized by & roueh larger mean macrophyte density than that of Rosch at all depihs,
thaugh the mesn number of species per onit ares were relatively similar.  Both lakes
exfitated & distribution curve resembling that of o quadratic aqu:jﬂﬁ for these bwo dats
types: the walues would increass tooa macimum ab 1 mowith inereasing depth, the decreass as
depth continued to decrease, until no macrophuytes were found past a given depth {Figure 33,

The anty excepdion to this trend was the mean number of macrephute species per unit

c“l'«-?-{"i\'*-]uu 8 L
-[;.‘JL'—_', (e t:

F:g v,

X



area-varaus-depth plot, whoze masxima socurred aroued 2 m. Within either Taks | total
macrephyts densty at any gi%.-'en depih waz relafively qrester at tranzects less expoaed 1o
wind acton, Mot suprizingly, 9 =oft, mucky subetrate consisting of desd orgamic ratier at
various stages of decompastion grednjr&{natad at these transects  wiile a firmer, more rock)y
tupe id st mare expozed franzects {Tablex 1 and 2, Figures ¥ and &) &ong a given
transect, a spatial suocession of macrophuts species seemed fo eocur (Tables §and 2. Each
sublittoral zone was dominated by a different species; thet is, as depth increazed, a
particular racrophyte species qrew less abundsntly, while snother grew more so

Trends in mean anail depsity and numbsr of species per upit ares of Morris closely
paralieled Yhose of macrophytic vegetation mentioned above {Figure 10 and Table 3. Gy
ane =natl was ool lected frem Roach {Table 3).

Four crayfish of the species Orconectas winlis were collected fram Marvis, one Temals

-
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ggch 10 traps #1-3, and one male in nonbresding ferm from trap #9, readliing 1n an

sverage of 44 crayfish par trap (Fiqure 30, Mo crayfizh were collected from Rosch.

Digcusmon

Tince solar radiation is Tundarnentally irmportant inlake ecosysterns, the grest dispariiy

C’ 4 a LT .
between the two lzkes under study in E;e::/:\hi depth s bighty significant.  Zecchl depth
’ e : L

indicates where photesynthetically-sctive radiation L-j\1 OF of that at the surface, g critical
level for efficient photosynthess by most organising. The severs attepustion of Tight in
Morriz sugesstz 2 aypoort of 2 higher olankten popoiation, including photozynthestzing

phutoplankion, in camgarisan to that of Resch.  Higher photasynthetic rates correlate

direct]y with higher productivity rates. Since reflection and absar phien of surtight glso
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inereases with increassd water furbidity, the shallower Secchi depth of Morris passibly
indicates 3 higher amount of disjulvadmmpend&d particles circulating within %
the Take, whicn indirecily affects sroductivity, Light penetration bas profound effects on
thermal structure, ctrediation patterns, and biotic disteibution & well. Secchi depth does
wary with anvironmental conditions and surface Tocation; however, readings were taken on
meteorola@ ol y-stolar days and at the despest poriions of the lakes and did soree with
reference values. <

Similar temperature profiles gtiest to the thermal stratification of bath lakes. Lowsr
temparalures carty less digeolved oxygen oontent, so the higher epilimnetic and Jowsr

hgpalimnetic smounts of dissolved oxigen in Morris soone 25 expected. Duden i3 not anly
?

argaric autrien?, oot also influential in determining
?
the salubility of many yoorgamc nutrients. Therefors, the experimental results alze poind

5.
&;:‘&ﬂha} far the surviusl

"N

toa higher level of biological activity in bath phuytoplankionic photosynthesiz and microbial
decormposition 1n Mot ris. Lower bypabimnetic coyoen condenteations 1o Merets may alao b
due to & Teas dearse of mixing profibited by the Yarger ternperature snd denzity metslimnetic
sk

barrier.  The metalirnetic "'bulge”™ of the wygen profile o both lakes 18 caused Etlj}wff/ X
DEUIER p:r'cxduﬂ)zn by algatl populations congcentrated at the epilimnetic-metabimnetic X
border, whare nutrient conesntrations are uzually higher and HAnt intensity a0l sufficient
for photesynthesiz,

Differencss of major chemical imporiance e in slkalimty bebwean the two lakes.
AMkalinity rafers to the ability 1o resist pH changes due to the amounts of dizsolved salts

present acting ae buffers, and, thus, i3 3 good indicator of dizselved nutrient concentrations,



Morriz. This may largely be dus fo Rossh being 3 seepega Take; that is, it receives wery
1iHle nutrient input from above-ground, infawing sources. This i3 verified by the greater
concentrations of amiaantum and ferric ions in Morris then in Feach. & Righ concentetion of
saluble ferric and ammaniumians, s 10 the hupolimmion of Marviz, corvalates with a low
weygen soncentration (Figure 113, The biamass of phutoplankton comrmunities iz primarily
3 Tunetion of tha rates of nutilent supply and alga) loss S fact the population dyriaiics of
pintaptankion and C'?f’at‘” succession may be dependent just a5 much on remineralizetion of
nutrients a5 en ml:-r“'tfsﬁttg caused b grazing Zooplankton® Faresver i has been found that
inolgetraphis bakes, invertebrate planktonic pradetors do not have major sompoesitional or
demographic aifects on the resident lake community, especistly on the deminants®
Therefare, available nuirtent supply seems to be a major Hmiting fac:frﬁ%fr’nn ohutapiankton
crrarunities, and, hence, lake productivity, The very acidic rature of Fosch ray alan be
Yiraiting.

The Nittersl region assumes an important role in lentic trophic strocture and energy
dunarmcs. Ay an interface zone betwesn adjacent terrasteisl scozusterns and the pelagic
cammmurty, 10 Bttaral region 15 a site of particle accurutation; s Hittoral fora acts a5 4
filter 1n reguiating nutrient input from allochihonous 2ourees, abzorbing certatn nutrients

dees Whibsln [0 W1 aed ?
while releazing others from botlem sediments and geaildbilizipg them for open-water
organisms.  Macrophytic vegetation also influences aht penetration, lemfersiure,
dizsolved oxygen contend, and abundance and distribution of other arganizms, in providing
vhelter and fond,  Thersfore, the Httoral flora may significantly coniribute to the
productivity and requlation of lake metabotism, sspectally in smeller lakes where the

littaral region cofnprisies 3 major portien of total surfaces area. Marris has 4 .
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will-devsloped Tittoral flora, in contrast to Poach, accord ny o the averall macrophyte
dunsities.

The extent of maerophytic vegetstionsl cover is itself aoverned by & cormb ﬁatmn i
factors, of which one ar séveral masy be Hmiting, The deqres of wind-induced wave sction
siong with ssdiment fyps and i3 tocal rate of deposition has 2 major impact on the qrameth,
distribution, and zonation of macrophutes.’ Shorsline surrents pose ar uppsr limit to
macreniigtes aifefiy through buffetting sction and destabilization of bottor sediments. In
shallow lakss whers the colonized zore lHes enti rely within the wave-mixed zone, the
pri nt:z% Hmiting factor is wave action with sedimend, |n fhozs lakes where the colonized
z0ne 12 Twick 25 deep 3 the wava- mived Zone, Hght is the pr Tﬂ’-‘-f;'\‘yf‘-/”fl‘”ti ng factor 4
districution curve such s that constructed results with aptimum depih of Righest density
ocourting at points of gradient compramise. Since differant species of organisms respand
ditferently o 2 given set of interacting factors, including other speciss, what may be
tnitting for sre species may nof be for another. Thus, 3 spatial sustsssion of macraphijtes
species with depth fypifies the Tittaral zone. Horizontal macrophyte distribution is also
it ueficed l%r‘qel Y by wind-induced currents. Exposed stretohes of shoreline thersfore
harbar leas macrophyte cover than shelered areas, a5 evidenced by the data Macrophyts
diztribution in Rosch Leke is profoundty influenced by local perturbations in the sediments
caused by the nesting behavior of centrarchid fishes.” Because of the high degree of water
clarity of Hoach, Tight was not & Tirmating factor; macrophyles were rollected at depths below
Seoohi depth,

srail populations are strongly affecied by macrophide distribution, for their

distribution and denetty corresponds closely to thet of macraphute vegetation in both lakes,
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Thiz exemplifies the close relabionsiip among biotic commumties within the lentic
T Soves \‘c‘!-**’:% -

sensyatem. MMHQT’{ZI"-‘EUT'H?! Riers an &normoeus impact on the community structurs of

bath mserophutes and fizh populations. However, due to mited concentrations of caleium

geailabla for growth needs, crayfistodo not appesr in large enough numbers in ether laks to

gzert a mgnificant impact on it trophic state.

Bheeiousiy, many possible sourees of error exist inthe macrophte sampding procedurss.
Low available Halt and its scattering underwater may heve limited visibility snough o
exclude some plants from being sampled. Also, vegetations] patchiness is quite oo ramnon,
posd blay cauzing bias inzampling for species diversity and density.

The complex nature oF plafic and abdetic inferrelationships in acturstely asessing
productivily must be remembered. Component interactions within the lake work both wans:
plankton growth affects nutrient supply, just as nutrient supoty sffects plankton qrowth.
Such inwverse pathways are by no mesn: equivalent, but termporally successiomal, usually

Yeading to & digher state of mtrophy.

Decause planktonic sampling was strictiy qualitative, no quantitative determmnations of

phummagﬁtonic and zooplanktonic cormmumty structure snd blomazs could b forwsrded
Therefore, Take productivity could not be directly sstimated. Howswver, s general picture of
the troptoc nature of both lentic scosysterns onder study can be drawn, besed on the
imteractive effects of g host of botic and shivtic factors that include: light penetration, heat
penetration and stratification, axygen utilization, nutrient circulation, netoee of bottom

seditnents, and develeprent of Yittaral region Limnotogicslly and beothically, Rosch Lake

gxhibiiz characieriatics of odigoirophy, whils Morriz Lake exhibits those of sutraphy,
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Groenbladia

Per\{dr‘nu‘um
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ROACH MMoR R IS
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N LeP-fo draptomes i3 veyelops CP) C%,C,lacps (P) 2 eratelia (.
e - Diaptemus (P) Keratella (R) Decphnia (€)
 Gastroprs (R) Orthocylops (P) Evcyelops (P)
) Keratella (R) Trichocera Lep‘fadn’aﬁui-omu_c

Z_f%nacalanuj (r)

i"’lesoca C]ofs (P)

!
& A Stvdents Guide To DH.m. 0. ERC.

> No Data avarlable From Van Dorn .Samlok:,
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to At

’T}).p\f?—«
»#‘:'-v'—?:u-r:e. % - E?;f;mnc:ffc and Hgfoh'mne,f'a‘c, PH Factors,

/‘\H(al}mHg Fl“gu;ﬂ:s} and Concentrations oFf Avnmonivom

and Ferric Solutes

RoaAaCH MORRILS
Epi g EeL g
Dep+h (m ) o 7 l S
pH S.Ha 5.30 F. 28 6-83
__AIK_( ). /.0 [ Lo. O §3.0
Temp (°C): /6.0 17.8 1§.6 17.7
[wu] (ppm): 7 5 29 8y
[ Fet?] (ppm): . ©.0 . 0.0 . 0.0 . 3640.0

Fm';ure:, ” FCFPI'C. and /‘\Pﬂ-\mor\l“m IL’ﬁ Ih-]-r:rac,f‘r'ans (,Uf"'h O,\(c\?lac,ﬂ

- ——

FCfB(OH)’B ;__-a C/+a \'.!_:i. Fe,.&aod !4;3,) Oa—é O¥Yidizeg Fg“.‘-’ FC 'DP'}‘_;
Low Fe
(insoluble fﬂ'h) (scloble) {inseluble pF'h) insclth,

Low O3 reduces Fe =2 (% soluble

(I‘{l‘ﬂﬁ FE, \
Fn Scifh

l‘)lﬂh O& —— LUW Njiqr ( becomes NI’J;‘ Jnf'}'i"l?""c-_/ hr"“f‘rﬁ.f“c)



- Er‘gu.ﬂe, G . List of Nﬁcrophyh Spec:feS Sa%/a!ed In Reach

and Morris
ROACH:

Erivcaviaceac

Halericidaceae

Lobeliaceae

C,l'\aroc. e a,

)‘Uad'a.da.Ceae,

)Uy V”f”" @l ateac.

Figure. A

cnd Vlowrrids

_ Faw\.‘fﬁ

AHtac{lf‘o biidae.
MO RRISE

Hydrobisdae

Plarnsrbi dae

Lalkes

Genvs / Species
1

@) Eriocavion Sep‘fa,hgufara.,
@ M(drio(p}\ﬁ}!t;m Tenelivim
@ Lobelica Dort panna

@ Drc)ouno clavdus SP.

® Cheara sp.
® f’o*fa_moﬁe‘fon &Umao!-" {",of;‘us
@) NUFldur Varfeact‘f‘um

o Listof Snail Sfcci"es Sam{)lad Tin Roach

. _RoOACHT

Lakes
Genvs | S pecies
(D Awvnicola limesa
Amnicela [jwiosa

@ Garautu,s dﬁ)aruus
€ Helisema anceps

@ Helisoma campant fata
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(- E:La_uLe,_j. Dfaaram of Scuthern Fortion of Reach Lalke Thdi-

ccch'nj Locatcon of Transeets and Ct’ﬂna'fﬁ'&'"\ 'Trajo.s

Cardiaad 3. -
0’ Hara Foint

! i TrAm5¢c+ NO- Svbstrate Tyupe ng rec ot Wind E xposure
8 i - v
0] _ Sef4: Dead Lach‘/Tw;g Laacr . Lo

Qacka necr shere ;

@ Un der?y :‘n? Mud 1“’ 1\3 }’)

a
—— = Shoreline
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F'J“?um T . D;‘agrwm of Horris laice Incia‘c:a:h'n? Locetion
of Transects and Cm‘y‘pf&i" TV&LPS

~ Transect No. Sobstrate TE' pe Degree of Wind Expason
) O L St Ov’?an-‘c Meek 7

N @ SoFt: Organf{; Mue K e

©) MMixed: Rockg & (),,?M'\L. Hig h

NoTE: Soft sobstrate , broken bed of macerephytes +}*f00§"m0‘r

Legend

\ o —— 2 Sheareline

oo ® Fransect

o> = J%Jg 5/ 1e



Tars,

No,

Table | . Na.craphgfc Datw Ffor Roach Lake

Depth ToTAL fac WT(y) —_ To el T ota| Ep. in clecreasing
() Semplel  Samped K flac. (/m?) Mac-Sp.#  abundance®
0.8  auiL$4 37791 309.88 Y958.0% 2 o,
1.0 qszes 120 U209 2eqa.44. . S &
2.0 V78> 24.3] 13.53 1§78 3 ENONE,
0.5 1234 8.62 1048 67,8 Q2 G,

a.0 A .30 S99 7170 3 @,CD;@)

Totel Toral

Qepth(m)  pMuc.(9/m%) Species Mo, ¥
0.5 A562.88 2N
/. O . 2L92.6Y4 R
2.0 343.7 | 3

X X conversion ‘Fac‘f‘ow
Sampled with rake
s /-\Veraae of all transects (z mean mac. dengity)
M AVeragnc ot all Freamsects G rean mac species na.)

s See_ F,'gurc 5



. Trans.  Depih TOTAL MACwT:(g) Tota|
: e (m) Somgh ] Sample 2 x #Mac, (7/m3)
! LO 76988  1iax 9040 33223.60
2.0 (2137 121,37 (932.70
' & 0.5 1asAT 370,35 23307 3730.70

LO 29816 (41495 231975 3516.50
2.0 [43:36 709.36 4363 24a 2490
(3 0';5, 39‘1‘(]; Ll‘i'c?-qu 3(-3179 Q"@ OO'O—O

1.0 [06.60 Y0767 3STUS 148,40

2.0 b .76 54.9Y4
s R To Fed + Tetal
Depth (m) Fac, (8m?) Specics Mo, g
0.8 4815, 60 .50
[, O ;7Lgoez,50 1.33
. A0 3IS0L3S {. 0O
' X

2 X conversion fuetor
..i.

auera\ac, ot el franscts (= mean macrf‘t'—nsi'f-gj

§
See Fuﬁ vre §

Ta.blc, A W Macrolgh«j'f-c Detee For Morrms la lle.

Totat Op - in decre ¢.su'n‘i.
Wﬁc-{p, # abondance
oL ®,0
' @
3 ?,6.0
| @
l &,
L &,

Average ot all tramsects{=rmean mac. Sfec:‘e.s no.)
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( ( Table 3 . Srnail Data For Roach Lake

Trans, Depin TeTAL samall wnvo, Total Total Sp. in decreas
o, Cm) Sample | Saimple 2 W S heo s (/) Sp, Mo ahundance
| r & — 2 149 ! @
L&@a_t’_e,ﬁ_f_{ . Sneil Data For Morris Lake o
Trans. DeF-Hq TOTAL StalIL . . Total , Total S‘p. in decmasmj
Ao, (m) Sample ) Scomple & X Sraik (M m?) Sp- No. abondance §
i [.0 ! - 0.8 28.5¢ / €

o 2.0 1 = o8  agse | @
o 2 0.8 0 & /.0 /6. 00 o 6,3
I

2.0 ! — 0. 2.8, o

T 3 0.5 3 — L& 3400 [ 0 )
1.0 & / LS 8876 2 @ O
e ‘ —_ - 0 O @)
i 2.0
’ T o +al + Totel
Depth(m)  Snails (w2 Sp, e ?
/\ 0.8 26.00 /.50
' /.0 713 /.50

&O [9.09 .6

x>
i X X Conversion factor
\ & cll«’am..(?(z, of all tramsects (= mean.spa’l c‘cn.sf"a.)
P o
- ave rﬁ_ﬁa of all tramsects (= mean spail species no.)
&

See F‘F.‘y vire &
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