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CALL FOR
REPRINTS

Join the hundreds who contribute
reprinlE reporls and books to the
Aquatic Plant Information Retrieval
Svstem (APIRS). Your contributions
will be added to the growing database,
and made available to thcusa.nds of
APIRS users. (See page 5)

FLORIDA LAKEWATCH -
Volunteers Monitor Water OualitY

WH'#JT":nT'i,xHfr "'i'-Tl"'.ffi ??ffi ''##"*f ;l'-#'fiil$:f :i;
director;f nLriaa f,lXBWnfCH. She will tell you about the several hundred en-

tnus*ti" Uf"-a"'"lling volunteers who have joined tle progr-am to regularly collect

Jata on florida's lalei' fn this way, volualeers and researc'hers learn aboul water

o*titu "l-n* that are occurring tiuoughout the state' So far, about 100 lales are

#ing mouitdred by volunteers in the rapidly expanding LAKEVTIITCII program

[See LAKEWATiCH on Page 2]

PROHIBITED
AQUATIC PLANTS
New Minual for Inspectors

here are thousands of aquatic
plant species world-wide. Some

of them ate 'cosmopclital" and occur
almost everywhere. Otler plants have

limited distdbution and can survirc only
in special situations. Still otber plalts
erow prolifically il many habitats and
-are linited to their native ranges only by
eeoqaphv." ti'ur'*irn the growth of the aquacul-
ture and aquarium industrieg coupled
with "same-da/ intercontinental
delivery servic€s, the chances for
greatei distribution of noxious plants in-
crease,

One soal of the Burtau of Aquatic
Plant Management (Florida DePan'
ment of Natural Resources) is to

Drevent the introduction of non'natiw
foeedy olants into Florida's waters. Tbe

Bureiu bas the task of deterrnioing
which of thousands of species of exotic

aquatic plants are likely to threaten the

lsee PROHIBITED PL"dNTS
on page 4I

Sdmus califomicus. Preparing alrl distributing line drawings ofaquatic plants is

.""ir,"r{i*i* .iifri equaric ftJnt tnloimation Retriev.nl Sysrem (APIRS). Boraoical illustBlor kuta
ieep i" rte arti"t. For iniormation about borrowing arld using these drdwings' 8€c page 14
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[From I"AKEWATCH on page 1]
Florida LAKEWAICH is important because little water

quality information bas been co ected for the maiority of
Floriclat lakes. For many lai<es, data is being gathered foi the
first time. As data is accumulated, the record ian be watched
for patterns- "nd change,s. Problems may be spotted before they
get _,out of hand and management techniques considered.
Similar prograns exist in orher states, such as fuin_nesola. Ver-
mont ard New York.

Besides beiry ar important informaticn satherine
mechanisq Fisher believes strongly in the educational aipects oT
the program. She feels that people rvho are knowleigeable
about their lake will become actively involved in irs manag'ement
and future. For residents new to Florid4 the program- intr+.
duces impofiant aspects of Floridat unique ecological systems.

to the waler lab at the
Fishcries and Aquacultur€ at thc Ccntcr for Aqratict lslcfles anal Aquacllturc at thc (tntcr for Aquatic Pladts wherc they arc anal!,red for totll nitrogen,
Pgjl,Tll",jrC and algac codtedt by udvErsiry chcndEr, Mc. MaD.Rutter, and co-workers, I_a-ter,
I!{rEfYATCE dr€flbc$ Ere provided-iniornation about th€ dulrie'na and atgai mnOents aaC *"ater
$$ff!!q l4!! qqh hy follole-up virits frEm Eshef and by a ncws-tetter, THE FT RJDA
INXEWATCE NEfYSLETTN.

about her oftT la*e i'r Alachua CoDnty. Ajter in_
itjain| Lhe pro$Dl. Ffihet joined the'statt at the
University of Florida a6 an assistant-i[lifinolo$,.

Gaintsldlle, Flodda n6J6, (nq 3n-9613.

lolunteers range in age
togenarians. To leam s.'ttat ne€ds to be dona, volunreels paiticlpate in a
tDp-hoLrr,traiaing sess_ion_given by Fisher at their lake. Moriiroring surions
arE €statrLl6he4 usually three p€r lakc, and a sampling kit and Lo]rrucrion
Dookret ate lett erith ihe participanh.

volutreert are taught to taxc I'ecchi depth readings
water clarity. Watcr sadpl€s, also taken monthly, meas

to deasure
waler crfity. watcr sadp€s, atso taken monlhly. measure nut.ieDt content.
volun tcerT aiso filter the sdter samples for chlo.ophdl g (ontent.

A conc€m€d late{welter h€rs€tf.
Fisher leamed about sampting lake lr€ter after
askiig UF professor Dr, Din earlietd for ao,rce

Col|tad lJE. SaaE fisher at the IFAS Dcpaitrdent of Fshe.ics and Aquaculturc, ?922 N.w' Zst StrE4t,



In Fforidq as els€where, cedain aquatic plants ar€ haNested and used
for thatciing ioofs, weaving mats, "cadng" fumitue, etc. One species is bu1_

rush (Sci{us calijorntfls).
HoE does yerrly crttidg alld harr€sting aflect the biomass production of

bulrush? In a three year 6tudy, resc{rchers will measur€ the effecas of har'
vesting frequellcy and tirning oal bulrust 8rol'th. Above, Mr' Chuck Hanlon,
assisunt in aqlalic plants, peighs a bunille JIl}m one of the control planlings.

Sludents fmm a variety of dis-
ciplines, including envtonmetrtal €n-
grneeriog, *'ildliIe, soilE frsherieg wet-
lands and others were attracted to the

Hydrilla, Sedimentation and Tubers

New research shows tbat unmntrolled hydrilla significaat-
ly increases organic sedimentation in natural systems. The
results also ttrdicat€ that maintenance management of
hydrilla ovor aa extended period of time should decrease the
rate of organic sedimentation and decrease hydrilla tuber
production and residual tuber density in the hydrosoil."

In tank studies, researchers found that uncoutrolled
hydrilla contributes as much as 137 tons (dry weig$t) of ot-
ganic sedirnent per acre, more than twice as much as the
non-macrqrhyte controls.

The data also showed that treathg hydrilla with her-
bicides greatly reduced the production of tubers, relative to

"topped out" and untreated hydrilla.
Tte results of this work parallels the resuks of previous

worft on the effects of maiutenance control on water
hpcinths, which showed that hyacinths under maintenarc€
conlrol also contribute much less sediments than they would
if left to infest a water body.

The hydrilla research was conducted at the Ft. Lauder-
dale research station by J.C. Joyce, KA. Langeland, T. Van,
and V.V. Vandiver, Jr.

Unco[folled h]drilla codtribute$ significant\, mol€ sediment to lhe
subsEate anal ptodu€es signi{iclntry morc leprcductive tnben than doet
hydrilla regularly treated with herbicideE. The graPh 6hows that u4lrejted
hytuilla contribut€s up io 1.2? ton6 (&y*eight) sedimert pcr affe.

class, Ecolog.
Aquatic Plants,

The course
George Bowes
(Agonomy)
(Agronomy).

and Physiologr of

was taught by Drs.
(Botary), Alison Fox

and William Haller
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lFrom PROHIBITED
PLANTS on page U

state; that is, which plants are knotYn to
proliferate in Florida-like environments.

These planls are placed on the
Bureart's list of "Prohibited Aquatic
Plants". It is against Florida law to im-
port, taffport, cultivate, possess, col-
lec! or sell plants on the p'rohibited
aquatic plant list. It is believed that en-
forcernent of these laws is helpiag
prevent new exotic aquatic weed infes-
tations and helping slow the spread of
many naturalized exotic plants.

Within the past year, the Bureau has
made changes to its prohibited plant
list. Tte list now includes 24 species
and genera of'aquatic plants'. Newly
included in the list are two emtic tree
specieq melaleuca (Melaleuca quin-
quenenial and Brazilian pepper
(Schinus tercbmtfufcliour,), both of
which occur in wet sites in Florida.

Tc help inspectors of the various
agencies" the Bureau commissioned the
IFAS Center for Aquatic Plants to
prepare and publish an identification
manuaf, FLONDA PROHIBITED
AQUATIC PL NTS. The manual in-
cludes illustrations a.nd descriptions of
each olant. It is meant for outdoor use
as well and is printed on water-proof,
Iear.pfool paper.

FIJORIDA PROHIBITED
AQUATIC PI,ANTS

AltamanthEra phil%uoides
Alligatonyccd

Crassula hehnsii
Suamp stomcrop

' Eichhomia (all species)
Wster hyacintl

Hydrilla veticilWa
Hydrilla

Hptophile polyspenna
Hyg.o

Ipomoea aquatica
Water spinach

Ipomoea fisfrdosa
Lagamsiphan (all species)

Alrican elodea' Limnxhais flava
Flowering rush

Limnophila sxsik'flom
Ambulia

M e I aleuc a quin qn ne rvi a
Melaleuca

Mimosa pigra
Glant sensitive plant

Morcchoia hastala

Monochoria vaginalk
Myriophylhm ryicaam

Eu'.asian natermilfoil
Nechanandm alwnifotia
Paaicum repens

Toryedo grass
PontAderia rotundilolia

Ttopical plckerelwed
Saiu'ru? (all species excrpt S. rcntn-
difulia (minima))

SsMnia
Schinus tereb mthifoliou s

Brazilian pcpper
Strwganium oectum

Enotic bur-reed
Statiotes aloidat

Water sol.ll€r, Water ale
?rqpa (all species)

Water chestnut
Vossia cuspidan

Hippo grass

For infcrmation about the manual,
FLORIDA PROHIBITED AQUATIC
PLANT'|, contact the DNR Bureau of
Aquatic Plant Management, 3917 Com-
monwealth Boulevard Tallahassee,
Florida 323{8, (gOq #7-2ffi.

The fast-gowing Bradhan peppet tree (Schinus terebenthifolious), above, has
been added to the Florida Prohibited Aquatic Plants list. So has the melaleuca tree
(M el al euc a qui n qu e ne n i a).

OF MUSSELS
AND PRAWNS

The Brackishwater Aquacultur€
Iafonration SysterD {BRAIS)
provides aquaculture in-formation
services to researchers, e:dension of-
ficers, students aad policy makers.
Il was fouaded in 1984 as part of the
Southeast Asian Fisheries Develop-
ment Center, Iloilo, Philippines, with
partial funding ftom the Internation-
d Derclopment Research Centre of
Canada.

BRAIS nrovides a number o[ in-
formation iervices including com-
pxeized bibliographic searches.,
document delivery, the bimonthly
Brackkhwaw Aquaralturc Abstracts,
and the BRAIS NewsletteL

For more information, contact
BRAIS, c,/o Library, SEAFDEC
Aquaculture Departnent, P.O. Box
256, Iloilo City, PHIIJPPINES.



APIRS, bcsidcs bcitrg c rather utry'icldy acron'4l for thc AQUATIC PI-{NT INFORMATION
n'EIRIEv;lL SY8TE!|, 

-i6 
aD infordatioa 

-sbaring 
Estcm. Specifictlty, APIRS jr e .litrput.rbea!

database of scieotifit liieraturr about aquatic plaI115. The databa6e aontain8 ovcr 2?,000 litctature lefer-
cocec about all aspccts of aquatic phnts, iDdudidg ecologr, Pftf6iolo6f, llorptolo$I, t€rcoorny' utiliza-
doo, and norc, Fot norr thaa tel ycaq *r hwe bccn addiag to t[€ colle4tion by soliciting rcrearchers
for lcprints of tEefu sDrt atrd by acquiring .ltits of liicmtulc thlough our owr net$ott.

APIRS FREE FOR YOUR USE
WHAT IS APIRS?

WHAT DO WE OO?

HOW DO WE DO IT?

Basicaly, er collcct thc F6carc\ ft assiSn cai€gonfus aDd k€ywords, and vE enter tie informatioo
itrtoa dalrba5e, Wc rhcn aldistribute this ilfortrlatiod to rescaftlte$, rater F5ourcc matsger€! public
ag.nciqB, EtudcIts and trembcrs of thc 8prcral Public in thc folm of pntrted bibliographies. Wc-also
p,r,oi,idc cc'Pics of the litcrEtutr xrico u6€rE atc umblc to locais Efcrcnccs through their os'n local
sourtr6- llcse 6€Friccs a1l pro!.ided at no ch&ge to thc uset.

Science Fader alld catalogcr, Mrat lfi8ehr4 scant bib-
liogmphien publiatiors li.sts! joumslt lisdrr8s, p.oceedirys"
rciedcr ncwElctlerf,, book tistingE and othcr darabsse$ for cita_
tions about any aq)cct of aquatic Plant rcierce Oda€ a copy
of thc lefcrcnce is obiaincd, it i6 lt{d bg lltrgelatrd aod as-

siFed aatcgories, kcywoids and pla[t daltr€.r.

Idormaaiotr Speciali$t, JcIl fr|.dn|', worla tractiry
doEr copi€s of th€ rcst{rch. She tearches in the univetsity
tibmry, writes to booL publiEhers, professiorEt iocieties aad
research cedterq arld requetts lepritrtB directly from le-
searrhcrd. In 6hort [o siod€ iE left untuned. If unable to
locale a coPy of a tferEnce, wt enler it inlo thc database as

CITATION ONLY, with thc bope ttlat somcotrc wto has a
colry*'ill take notc and 6hate it rrith s6. Aftel refer€nc€E ate
catalogucd by langelard, Fliedmad enlert the infotulatiotr
into the databas€,

lvhat do *€ do *ith 27,m0 rese{rth alticles and book?
Stualcnt as$islant Pally Mltc[ Iile6 and I'file6 rcst€rch al-
phabeticaxy. acordirg to fi$t author naDe. She al6o
prwide{ fr€c copits of .eEearch l,o individuals s'lro a(c un-
able to obtaif leferetrces using thei! cn.ll lesources' Due to
our liEited budgpt, we rcslrict the nur[bet6 ol copie$
prcvidcd io aifteen or lwcdty nefelenc€s, deperding on the
lcngtt ol the docurdents rcquested.

WHY DO WE DO IT?

The go€l of tle literatuE collectioo is to prwidc bibliog-
raphir6 that ale concisc aod qlcciEc to a u6errE r€qu€$. For
c$amplc, a !€se€rchcr intcr€sted in the biological codtrol of
lDdrilla u6ing grass carp *ould Eceive a bibliography con-
siEtirg of 110 citations. Sondeonc inteftst€d in the u5e of
vater hyacinths for wEstecatct treatrEnt \tould Eceive a
bibliograply contaid$g 1?0 refetences. Fruits of aq$atic
pbnt6, 96; effc4t6 of 6rt od aquatic planb, 4l; ScirPus and
sccds,44; aad so od. Liter"atEc seaiches arc pedofmed by
s€triot Infomation specialist, K8rcn BroMt

STILL NO
INTERNATIONAL
SUPPORT...

To thc more thad lJm of 
'ou 

in 58
other countdes Y'io form€rly received o$r
info'flation erahange s€!vice.6:

GN.ESIINGS!
We aic retding this issuc of

AQUAPErrE ro l€t J.ou knour tllat ve are
still in the aquatic plant information shar-
ing busincss,

We cortinue to reck jrtemational spon.
sot8hip so that s€ can agFrr providc our
rcrvices lo scicntirtr throu8,houl the c,orld.

In rhe meantimq TEANK YoU to
th6c of you riho continue to contribute
your reprints, book add reportE to the
A}IRS datab3se.

HOW IS IT USED?

By its nature, aquatic plant litera-
ture ircludes information about
many different disciplines, Conse-
qusrtly) tho APIRS database is often
'searched" for inlormation r-rn

diverse topics such as lake
eutrophication, restoration, wetland
plant ccmmunitias, aquatic plants
for pollution coutrol fisheries,
economics, nutritional values {or
animnl fs€d, waterfowl habitat, host
plants for distase vectors, shoreline
stabilization, nutrient uptake, and
mary others.

WHAT DO YOU OO?

In exchange for these free str-
vicus, we ask that .rsers contribute
reprints of research, reportsr
poce€diDgs, projects and aly'hing
else produoed about aquauc plants.

WHO PAYS FOR IT?

We are sponsored by the Univer-
sity of Florida, Institute of Fcod and
Agricrrltural Sciences, the Florida
Department of Natural Resources
and the U.S. Army Corps of En-
gineers, Waterways Experiment Sta-
tion, Aquatic Plant Control Re-
search Progranr with additional
tr11rling ftom the South Florida and
St. Jobns River Water Management
Districts.

For more i.nformatiotr" contact
APIRS at the address shown on
paCe 16.



Continuing Work of an
Eminent Scholar

f\ne of the hottest 66qlinrring debales among scientists,
\-,,lpoliticiam, water managersr enviroomentalists, farmers

and others in Florida concems the effects of nuhient addi-
tions to Florida's lakes. Are excessil€ nutrients threatedng
our lakes? Will controlling nutrient inputs improve the water
quality in our lakes? If so, which nutrients need to be cotr-
tiolled, and by how much? Or, conversely, are increased
nutrient concenfiations more a natural factor of water levels,
wind action and Florida's naturally rich watersheds? Should
scarce public money be spent to divert nutrient-rich agricul-
tural and urban run-off away from our lakes?

"eltho"gh thete is no conclusive experimental evidence
resarding the eflects of nuirient enrichnrent on Florida's
la[es. il would be counter-intuitive to thinl that there is no
effeci," says eminent scholar Dr. Claire L. Schelske. Schelske
is studying the effects of nutrients and nutrient limitations il
Lakes Apopka and Okeechobee. He occupies the Carl S.

Swisher Chair of Water Resources, University of Florid4
Depanment of Fisheries and Aquaculture.

Schelske noints out that litlle is known about how Florida's
subtropical lakes respond to nutrient enrichr:rent. Therefore,
geoen)izations across lales may not be possible, especially
considering the fiversity of lales that exist in rhe state. Even
after sound data are available, decisiom on how to apply the
results to management decisions will be complicated by nulti-
ple use demalds on important water resourc€s.

firo determine whether or rct increased rutrient input is
I har-ing Florida's naturally eutrophic lakes requires

that many questions be answered. One of the questions Dr.
Schelske is addressing is, \tr/hat are the limiting nutrients for
phytoplarkton glowth in Lakes Apopka and Okeechobee?"
'Limiting nutrient' describes the relationship between
nutrients and. primary production; in otler words" which
nutrient is most responsrble for tte growth of phltoplankton
in these lakes? The limiting nutrient is usually present in the
shortest supply, indicating that it is being utilized by the
phltoplankton. GroMI of larger standiag crope of
phytoplankton is dependent on the availability of the liniting
nutrient.

A.nother question to be a:rswered is, 'How will reduction
of the limitirg nutrient a.ffect primary production, or the
anount of phfoplankton produced, in the lake?" It is
generally believed that primary production increases vith
nutrient enrichment, but is the reverse also true?

But the big questioq according to Schelske, is "Can the
limiting nutrient, once identfied, be reduced enough to im-
prove flater quality?" The ars$ers to these questions will be
important in establishiag managemenl guidelines for rhe
lakls" and wil affect water use and management throryhout
Florida,

A t present, preliminary studies on phytoplankton-
flnutrienr interactions in Lafte Apopka are being con-

duaed in Schelshe's laboratory using water samples from the
lale. Later, experiments will be conducted on the lakE over a

period of one year so that seasonal effects can be mnsidered'
For these experimcnts, different nutrie s are added to the
water samples and tle response of phytoplankton is
measured. Says Scielske, 'So far, the limiting ruhient in
Lake Apopka appears to be nitrogen, but thic may b€ due to
tle abuadance of phosphorus. To reduc€ tle impacts of
nutrient enrichment, we may need to control phcsphorous,
since that is easier, which in turn would reduce the demand
for nitrogen."

Schelske is also conducting studies of photospthesis on
Iake Apopka. Water samples in bottles shaded by various
screen densities are beiqg incubated at the lake surface to
determine the photospthetic respoase of phytopla*ton to
licht intensity. Ligbt intensity at dept-h is also measured. The
results of both sets of msasurements cal then be used to
determine the amount of primary p'roduction per unit of lake
surface area. Data from thes€ studies will help to establish a
photosynthetic profile that can be used to estimate primary
production ir the lake.

Tlata from studies of primary productioo in relation to
Lllight intensity can be combined with results of studies

on phytoplankton-nutrient interactions in predictive models.
These nodels can be used to predict the lake's response to
nutrient teductions. When conpleted, the nodels can be
used by management atrd regulatory personnel to help solve
tle problems of Lake Apopka.

Biologicd scientist and doctoral student Mr, Rick
Atdridge also works on the study, which is funded by the St.
Joh.ns River Water Management Distdct SWIM fund. (The
Surface Water Improvement and Management bi[ signed
into law in 1987, provides firnds for the study and restoration
of six of Florida's major nater bodies, ircluding Lakes Apop-
ka and Okeechobee) Similar studies are being conducted on
Lake Okeechobee in collaboration with Dr. Ed*ard Phlips of
the Depafiment of fisheries and Aquaculture.



A Little Closer
Before hir arrir,"al ct the Uniwrsity of

Eorida Depart6ent of Fsheries and
Aquacullurc itr 1987, €cosjdtcm scicntist Dr.
Claire Schelske.ria$ rrith thc Gteat bkc8 Rc-
s€aEh Division of the UtriErsiry of
Michigar. One of hi6 principsl r€search intcr-
ests ir the pqleolimnolo$ of largc Lter' or
the tlacing of lake history thrgugh thc 6cdi-
meni rccord. Schelskc has studie.d sh of the
10 largert lake6 in the cDrld.

S4hcltkc's otber wort indudes mmplcting
paleolimoological loseafth otr somc of the
Iarge6t laker ir the $odd, with tupport from
the Natioral Science Foutrdatiotr. Ihc
trcphic slales of rhese latcE tarye froll
eutFphic Grie ard Onlario) to ultra-
oligotrophic (SuDetior and Gftlt Sla\.e). The
two major purposc€ of thc ttudie€ wer€ to
detemine if the lakes ha\rc been affected by
anthropogedic nutricnt e ichm€nt and, if so,
to detenninc s'hat effech have oacutrcd add
e/hen. Results have shown that lrke Supe-
dor and GrEat Slave l-ake haw been affcct€d
by inclcased Euppli.s of nutri€nts id the last
100 yea6. According to mtrv€ntional wisdom
anal results of eater column sardplfury, these
lakes are generally @n6idered to be p.istine.
Hoa.ever, carcful study of the sediment
record, vrhich integmtfs the tcsponse of ihe
lake with tirle, has sho*n subtle biological
and chemical req)orses to nuttictt efiich-
ment. In hk€s Erie and Ontario, ttudie6 of
the sedimetrt record halt thocm that the
lates werE affected toorl aft€r E{topf{n set-
tlement in the mid-180ft, Biological ald
clemical changes i€sulting ftom increa.sed
pho6pholu6 loadi[g at this time were morc
severc than is genetally apprcciated. The$e
results shcir.. that tbE bioto8ital communines
of large, teolperate lakes arc very s€nsitivE to
nutdent loading.

Dr. Schelske is rn a6sociate editor of the
Joumal ol Grcar l,akes Reseatch and presi-
defit of the Afierican Socicty of Limnologr
and Oceanography, Hc seies on committ*€s
for rhe York Distingui6hed fa.turer ScrieF,
the UoDer Okla*aha Ri!.er Ba6in Technical
Advisdff CrouD of th€ St. John6 River Water
Managehenr District, add th€ Nltional Re-
search Council Restomtion of Aquatic Sys-
tems: Science, Teahnolo$,, and Public Policy.

Selected Publications:C.L Schelske
Stoermcr. EF.. G. Emmert, and C,L

Schekke. 1989. Morpholqgical wriation of
Stephanoditcus niagarac Ehrenb- (Bacil-
ladophla) in a kke Odrario sediment core. J-

P aleolimnologr 2:221 -86.
Schelske. CI 1989. Assessment of nutnent

effects and nutriedt limitation in I-ale
Oleechobee. Water Rcsourtes Bulletin
2s(6):1119-113t1

Schelske, c-L 1988. Historic ttends in llke
Michigan sjlica aoncertrations. Int. Rewe ges.

Hydrobiol. ?3559-591-
Wolin, J.A., E F. Stoerrner, c.L SchelEkc, and

D.J- Conley. 1988. Si1ice4u6 miclofossil succes'
sion itr rccent [,akc Huron scdime[tt. Archiv.
Hydrobiol. 114: 175-198-

Schel6kc, c.L., J,.d Robbinq w.D. Gatdoex
DJ. Conley, and R-d Bourbodniec- 1988, Scdi-
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