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rVTRODUCTION =ental. An excellent annotated bibliography of
marine borers has already- been compiled by

S- Th" annotated bibliography -as compiled to Clapp and Kenk and published by the U.S. Office
provide information and guidance to the marine of Naval Rfesearch-
scientist or engineer who must contend with
th2ose a--na21 and plants whic~h attae-n them- Each refereaca --s folbyw bhrief abstrac'
selves to mnan-niade underwater objects, i.e., or outline of pertinent inform-onai, ignoring al
fonling organisms- Tie references selected for >ther subjects which may_ also be discussed. In-
this bibliography are those which help answer for-nation concerning subittrate material, test
one or more of the following questions: What site environment, dates, depths, and zicngth of
Miad of fouling can, 1_teect to find in various exposure are included if possible, lInpcrtant
varts of the world?; What are the factors which organisms are sometimes noted but exhauntive
tend to promote or discourage the settlement and listings are not a' tempted.
growth of fouling organisms?'; and What are the
effects of this settlement and growth onthe per--, A geographic index, an index of those factors
formance of coatings, sensors, and hardware" affecting settlement and growth, and an index

o- of fouling effects are appended. References are
Not included in this bibliography are several :listed in alphabetical order by auther.

classified reports. Also not included are refer-
ences to marine borers, antifouling investiga- There are-undoubtedly reference swhichhave
tions, microscopic fouling communities, or basic been overlooked. Users of this annotated bibli-
studies of individual fouders. The literature of ography are invited to report any omissions
marine biological deterioration is extensive and to John R. DePalma, U.S. Naval Oceanographic
the task of in toto annotation would be monu- Office, Waahingtor, D.C. 3.0390.

ALEEM, ANWAR ABDEL.. Different organisms, once losses of metal and variable Six minecases moored off the
1957, Succession of marine settled, tend not to be elimi- loss of strength were noted, northeast coast of Australia

folig rgnimsimmersed nated fromn the community but depending on the numbers arnd during 1942-1947 were exam.
in ee wte a la a pls. a simply to vary in abundance, distribution of closely adher- ined for fouling. Corals, mol-

*lrnia Hydrobiologia, Vol. I I Ing u.-gaflisrns. Organic de- lusks. and encrusting bryo-
(I:4.5. composition may contribute to zoans were the most abundant

La Jolla. California; March ALEXANDER. A. L.andothers, corrosion rate by producing forms.
1955 to June 1955. Wood, plex- 1957. Corrosion of metals in aggressive materials such as
iglass, vinyl acetate, glass, tropical environments. Part acids, etc. ALLEN, F. E. and E. i. WOOD.,
brass, zinc, stainless steel, I - Test methods ecRpot1950. The bogyof foulinf in
arnd copper panels were hung #49Z9. U. S. Naval Research ALLEN, F. E.. 1950. rvsfga- Austrilia. a esl
vertically in a bottom rack at Laboratory. Washington, D C tions of underwater loulin. eas research. Australian
45 feet Organisms listed; also Oxygen concentration cell III - Note on the fouling or- J.a Marine and Fresh
relative occurrence and se- formation under barnacles and "aasm atched to naval water Research. Vol. 1:92.

queceofocureneother fouters resulted ir. pit- ie nNrhQenln 105.
Author introduces an arbi- ting of steel oanels exposed at waters, Australian Journal of Australia, northeast coast,

trary system for rating sever, a pie r on the Pacific end of the Ma3rine and Freshwater Re. 1946 to present. Glass and
ity of fouling. Panama Canal. Slight to large search, Vol 1 (1): 106.109 perspex panels were exposed
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a:t pe sate f" r..~ lar~s~ogagfsted ad watzrha &Aebe.'s. dsszant sas ... 6lAzVs rao'"rz awee zes andosets,

dnta itsi..dbsgse correlated witb1 wrAter tras.- panwr Trawax 2C CCtrr
Amitner f£qnz s'wafe-Wvs ed re.~zcz -e ft e :xas =C Cae cc trbudity) ate Rcterckes cz IyEtoes

tr-Z- smiccssvn W_ 5s:=, 9ond to bwV = ym:Z-9 nis. see also 34ce. I*sz. 0eaZ0&a 1h~je V&1 S. tfl-
Ca - mz c r~ s per s q are 9. Psmccal . F se : wr 'B5O.

AL. LGI a it __ Pis c i"_ 5 ARLES H sad Kt T POWELl- posed a: pec"Zidc far mncee-hlyL.e~ CIoe&a *Soe ,s--ms obevzm 11 ~- And Cminauhlaw Preods.Tem-C64.:-_-S 1or sr! ve:ncs be %etttenu 09 CerTass sed. pcatura oxygen And saint=ea w=ter k4asr r96wzc. .5.5(AS. E. ad Z. ,4CaALES. ena- =2?ne gCrans, data cotletced o= ste. Orgja.
4OeAr n. . ra e a arCto e l0' i a ! Maoti-C Isms; lsted: also0 season ft nD A= 3 t o Nc a~ ' _4 A ftera a v n OIL* f w s at e u ad - ?* l-.399 A ss cia io Oft54**~ sc:llegncnt ed

fohndty a &c "ess~.re bA~-. Vf~r.%fZ:KC h'W.i tr32- 57 H ieds dad. barnacles and 3CSonrd
ctrrr-ct:9 xXzr ar- Pjzr '&*an !4-!s-S7t. r~e~i diwnt settle cc fi- ~ i. 92 ercseting h a 'oC r1 emoal Ur. U~iC_,a Cos Of brons glass clotha cxp,2ser in sch beuh =Heloa.Lcz-C=a0M-me-lo eoaAn. a=-,O~ aotaree s~a wwteru fro arcto sveto~zelg vlander W41.

AnORLtWS. J .-Q5 rbvsi _ r.cds eS tim- s. of or- war ga r ci.'v.IZ:I8IO
orra-seis *fcbrrsaveaesn an;- weieet ofbi-ornass lk~ Helgol. Germ-any; :93E.-

L=r=report 4,7. lasntore civren. Teenoeratcrer. s4!!nty. t;939. Boys front twelve sta.Swrvey Program Chesaeak oxT.en _% et and F!Znk- BEUON1 *X L. E90 m t were cxzized for foci-
say Insitue. 02 Hopkins too data collected z site. fana and flora of Vae us. jt of speis. Percent
trniVersz:y. 15.Fl. Sooe sored by OECD. hrlaibon~ the wes: coast of coverage. and weight perCbIjes akl Bay. 1? cc See also 3Morale-s and Arias. Ireland- VdI- Re"r on L2 square centieter n.oted,megX o amasons and oyster 17~-5- sn! of -Zim 5:= share
cl=n-b was examined. isis o-~ ~ ~ CutlM4EZ.C96 u j o

Lotion. habitat. scetl.ii char- AYERS. 3_C . ?951, Th1%e aver- _zT1arcadeny. Vol 5411: gaisi __________A._L
acteruSsizcs. gronasib. A5nd age aze rate of fueling ; -saface ge~tto' -ouinI Rvsasnatmaur:yfo ac: ml __7_______ 4%leci IlaA .w.. ca t :ai .Annuario L-st. u!species were discussed. waesad-acent o New Yor of rln.Lists oforganisms ZOOl. I--nW. Napoli. ,iI, 1)1)l:

The lower salinity limtit for 0-1rb9! uncublishrd rrpoldt = sltclied to wreclks a=:! buerys 1-3
most fouling organisms was to the. L.S. NavyOfice fvaval an- shallow water o.f ha rbor; in This reporz not seen
found to be 12-! 5 Pat- Inlower Research. CornellUniversitT. rs't 2N= q=an.iiastive data
salinities fouimng may be in.- -taa e ok CH ITT LEBOROUGH. Rt. G..

tes N shae oafw 2ew York harbor ap. 1956. lhe settlemnei: ,f ma-
soecies. proaches: 1937-1940. Buoys BECKLKER. C F_. 196 - Marine rine orgaflias on submerged

moored in depths of 10 to Z34 fctlj'ndcorrosinn 3f in. sufcs at eadlad
ACTOI--Y RAJA. 8 T. 145q etfrvrosprosu o srnet~o at Argus In~-d !4.fterim report 115 of

Studies on the dis%ibution.and fourteen moat!:s were exam. Unoublfsbed IMAK -*O.55.65. Australian Viational Amtarctjc
succession of s!dntr or- tned for fouling organisms. U.S. Naval Oceanographic Of- Research Expeditions. Dec
r rn-ss 01 %-o te- Madr1 .5 - Wbeight and thickness of bio- face. Washington. D. C. vartnient of teraa Affairs.
6our- .Journal of theM arn mass were no. d. Off Bermuda. 1963-1965. Melbourne. Australia.
Biological Association of In. Severity of fouling was found observations of fouling on Atlas cove. Heard Island;
dia. Vol, 1 (2):180O.197. to decrease withdeptharddis. oceanographic instruments in 1949. Glass slides were ex-

Madras. Inia 1953.1955, tance from shore (at least to water depths up to 19L feet. nosed for one, three, and six
Various materials, including sixty miles offshore). Fouling attachment was morth irtervals under a buoy
wood. were exposed for two found to affect calibration of in e'ght feet of water. Temper.-
week periods at severaldepths BARHAM. E. G.. 1961. Effects wave staffandcurrent meters. ature. oxygen, and phosphate
beside a pier, Organisms of marine biological environ, data also collected on site.
listed and volume of biomass ment on comoliant grating .W.196Batle Thirty species of diatoms and
measured by the displacement acoustic lenses. Research Re. 3LK.J .16.Btel eight other algae listed; also
method, port i1018. U, S. Naval Elec- Memorial Institute, William dry weights and seasonal oc-

Maximum fouling occurred tronics Labovatory. San F. Clapp Laboratories. Inc. currea'ce.
three to seven feet below the Di.ego. California Duxbury. Massachusetts. Per- Fouling was found to be
surface and decreased pro- Off San Diego. California; sonal communication. nml
gressively to the bottom 1050. Examined the fouling Duxbury. Massachusetts and iniml
(twelve feet). attached to an acoustic lens~ Daytona Beach. Florida. Vani- COE. W. Rt.. 193Z. Season of

Polutin my b patialy xooed romJul toAugst ous materials are nxposed in attachment and rate of growth

correlated with greater set- in forty feet of water, sado biodterorio suies, o atdantar 'maripps or .
tlement and growth. The effects of fouling were adbidoratory studies .also con or ofiiicgrapy_

not directly ascertained but daortyt uded.locn Lait UPla Ca ceaonographlyti
ARBUZOVA. K. S.. 1961. The the sunposition was that the dut." oa Clfri.Blen

efet of fuling& ma,:roor&an sound nrojector and receiver Data not yet reported, of Scripps Institute for Ocean -
ism ontc croino te suffered serious acoustic en- 37rh.86 hSril3(
in the Black Sea. Trudy Insti: ergy losses. BLICK. R,. A, P. and B. WISELY LaJll7Caiori;898-6
tuti Z)keanologli. Vol 49:266- The dominant organisms 1964. Attachment rates of ma. 1932. Wood and concrete pan.
273 were hydroids and solitary rine invertebrate larvae to els were exoosed pierside for

Pitting of steel under barna- tunicates (soft-bodiedi forms), raft olates at , d5hgg long and short intervals. Tem.
cle hzses was found tobe con- site 1959-19t, ,.A siiii.i3 perature data also collected
related with their loose at- BARNARD. J. L,. 1958,.F ~h! Journal of Scecnce. Vol. 27(3): on site. Organisms listed; al-
tachment. as a result of which pod crustaceans as ingii 84-.85. so sequence of settlement and
electrochemical processes organisms in Los Angeles - Carden Island, in Sydney rates of growthbegin Oxygen. pHl. and mnta- Lo ng -- Bea hos.ith ref: harbour. 1947-1957. Perspex Foulci's were found to bebolites were thought to be of erence to the infuneosa- ndbeltpnl WCCX most selecjive as to substrate
little or no consequence in the wate tubidity VCalifornia Dosed biweekly and monthly duig ery smin
corrosion of steel Fish and Gine. Vl .. 161. beneath raftb at four shallow durigs Laer swinmming

170. sites inharbour. Temperatu'u tended to even up on differentARtBUZOVA. K.S.. 19t,3, Ma- Long Bleach, Californiz; and salinity data collected on kinds of panel material.
rine fouling in the southeast 1450-1951 Wooden blocks site, Numbers of organisms
ern pato h ati-cSfa were exposed at fifteen pier. per month listed COE, W. R. and W E. ALLEN,
Marine Fouling and Borers side locations for one month Most fouling found on rough. 19 37. Growth of sedentary or.
Trudy Inbtituta Unean~logii. oeriods. Organisms listed and ened. dark surfaces and during ganisms on experimnentlalVol LXX: 'l.51 re~lative occurrence noted warm months, lok n plate for nn

Blaltic Sea. 1960-61. Buoys Temoerature. oxygen, ind y;a sat ISri a sRE ir-.- Bu 1, n
exposed in shallow water fur transparency data collecteJl on CAL~LAME. B.. 1954. Periodes ofSrpsinttt o Ocean-
seven and eight monthpcriods site de fixation de que lgues -organ- ography. TechSerial 4(4),.101.
were examined for fouling Study showed that even within ismes marins sessiles, en 136,
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La lolga. California: 19Z& isom of dry Wright ineasui'e- Tharty-.one to thsrty-eight Foclizjt orgamsisms occur in
1936- C'ass. Wood. and con- =ents shows that the up riser Ounces of biomass per squre m'oderate 3m.n5 in the
crete panels were exposed stationi was aboal eigat tinses foot per year accumulated on mnixed laye. and near the bot-

pierside for long and short =ore oroductive than the sta- the test panecls. Settlervezt cc- toni. with zero al~tach-mernt in
intervals. Organisms listed;. tion nearest the mouth. curred from AD-it to *Vovem- betwee:x
.-ls* relative volumes. se- ber. Barnacles. mollusks ind 7his study is continuing.
qaunc Of settlement and CRISP. D- .i, and J. S, RYLAND. :teworms stern to be the

-ae -'W-t* '-Ma
Each of the nine years and suN'e eure ';ie et See also Maloney. 195&. ran fouipa adbcigos-shoed differences in time of tdement of miarine Oreamns .E.~ .0 A- ssolFr Lauderdale.

settlement or abudance oIL Nature. VOL 135470):1 19. ______UpblsedIM 0
sorne foulers. In laboratory tests conducted HAM 1965. Forii ocadee- Flria U uS. e Naval Oc0a-

Autho~rs fon ?rue socces- ~ t~anchored sumariehl. U. 0-62. U. .NvlOen
iNotWaeitwsdeter- oga lcrncsLbrtr raphic Office. Washington.

*slurs in fouling conunsities. mined tha-tno simnple generall- Naa lcrnc aoaoy D_ C.
See also Cor. 193Z. zations aireapplicable to reac- Report 0;231. San Diego. Call- FotLuedl. lria

tions of settling larvae on fornia. 1965. Fotm aerda! o e temloria
CORLETT. .3.. 1948. Rates of filmed surfaces or on surface sffmaiego Cslmoorna A0 1962- Woodi-asbestos panels

settl ~ n~Owth of Hle texture. Somec prefer one sur Ower Deo Clfrna etemboer for mto l etebe
asetleetv fiee Ml face oeaohr on r feet below the surface in 6.000 wr xoe o otl n

trce ie cnd someansaertsoonsr foot water depth from 1959 to cumulative periods to one year
Focte Ungs and arsnsaca indifferent. 1964. The bull wav subse- at various depths to 100 me-

of te Lierpel Bo~ogcalters. Temperature. salinity.
Society. Vol. 56:3-28. DH .. 89 Utr u- quently examined for fouling and current data ,collected on

Mersey River mouth. !Aver- DA- . !83 ntruhun . Organisms- i
-pool. England: March 1946 to enwie die theirelt der U- Tubeworms and bryozoans sie. Organismi. listed, also

December 1947. Floorini; tiles teele.JahresLb. comm. wigs. were found mostly on the bot- season of attachment and dry
andscalopshels ereex- une~rs. deuts. Meere Iie! Vol. tom. other hardshelled forms weight of biomass noted.

ansd salpselfor weeex-y bil 87-1891)lSl -15. and algae on the top Attachment of larvae occurs
npoet l and cumlair wekly , Wooden blocks were exposed in all months. Maximum foul-

moni~l. ad cmuatie pri- in heElbe River todetermine DePALMA. J.R.. 1962(a). Fi~el ing was found at about twenty-
oriws -liosouteen mlonths,- the time and rate of settle- results - Panama Canal Zone seven mtr n erae

Organismbes aistd scren-o mernt of fouling organisms. foulins roject 0r-lI. 1957.. with increasing depth.
tiv nuber an sceenof This was probably the first 1q59 iiulsle MR 80.33- Tesuyi otnig

settlement. use of test panels for the col- 6. U.S. Navy Hydrographic
Texture of substrate was lection of marine fouling or- Office. Washington. 0. C. ___

found to have more influence . PALMA. J. iR_ 0961(b). Ma-
onsetemn o arveta ganisms. Balboa. Pacific end of the rn oln n oigognan settlement of I 7vac than Panama Canal Zone: 1957- _ief~ tat iosn

couoror fdethat lu DANIEL. A.. 1954. The season- 1959. Steel panels were ex. is. ot soutr Sardania.
*~ cooror fdeth t Bala,___us___________

al" variations and the succes- posed for one month and cum- U ubihed manuscript. ;MR

comsunitievi omnt er-in sion of the fouling communi- ulatively longer periods to Joraphic U.fiS. Naalnon-
coasa envinteinthe seu ties in the. Madras harbour one year. near the bottom in oDa. i Ofie.Wsintn

worm domnat in he etu- waters. Journal Madras Uni- fifty feet of water and at a IC
verity Vol.lo pir eprtr Golgo di Palmas. Sardinia;

ary.t. ol 24B(Z):189-212. shallow pier. Temperature63
CORY, R. L.. 1964. Environ- Madras harbour. India: and salinity data collected n Janu-ayb9esto Junly w963.

- exosedexposed for sixmonthsatvar-
tached macro organisine. exoedperie at three jor groups; also season of at- ious d epths to 180 feet. Or.
iPatuxent River estuary. sites. minatly for periods of tachment and preference for gns' iteadrltv
Maryland. Articles 165. U.S. twenty-eight days. Tempera- concave or convex test sur- aiislte;ndraiv

Geological Survey Profes- ture and salinity data also faces noted, occurrene withept noted.w
sina, apr 17-DDI4- collected on site. Organisms Settlement occurred during Sounttemen atv thes geterw

Di197 apr.i5.:I9i listed and seasonal occur- all seasons. Dominant organ. (by weight and numbers ofor-
Patuxen River. Maryland: rence noted. isms were barna-les tube.- gnst hn ertesr

1962 and continuing. Wood- No wl~~ie esnl worms, znd en -'sting br face.s ha ea hesr
*asbestos panels were exposed settlement was observed be- zoans.

under bridges at -wo sites in cause breeding occurs during
brackish river for monthly, all1 months. Succeszive stages DePALMA. J3. Rt.. 1962(b). Field DePALMA. J. R.. 1966. Astudy
quarterly, and yearly i.t' Ir- in the fouling community de- results of the first yeiar of the marine fouling aT5-r

* vls.Tepertue. aliaiy. velooment were noted. bottom folngsud n organ sms atAdmirlt

and oxygen data collected on 0Fewer species and numbers obs or Maine.tn Unpub
sie ransslstd l o f foulers were foundA out,.ide lishedj~e Unpub ...-.--.-- ,------.

site, also~ lishedlIMR 10-34-6Z. U ~ M b6.U
Orywtgani smslist, ed; the harbor than inside, per- Navy Hydrographic Office* Naval Oceanographic office,

dr wigtas wigt.rea- haos because of moderate pal- Washington, D..C.
tive numbers, and depth pref- Washingd.WahntD..Of oto snd W.sh.
erences noe. stdesuio nie was found Penobscot Bay. Off Rockland. f otTwned ah

Folnoted.uie ia Twenty-eight days Maine; Ma 1960 to May 1961 ington; June I963toJune 0965.
effoulin cnein n- to be the ideal exposure peri . ee paeswr xoe o Wodabs aeswr

efor t fnda onenen i?. od for determination of sea- Ste aeswr xoe o exosd asurac pan wear
dex of organic production in toa seteet t t* to months and cumulatively exptose ner surface andnger

an starneenvromet, crowding occurs and numbers longer periods to one ylear. oo fo ontlyr andeotge
near the bottom in fifty feetof perost n er ndph

CORY. R. L.. 1967. Epifauna of delnwater. Temperature and sa- toafifty feet. Toeprte andt
the Patuxent Rive lsuryinity data collected on site,. aiiydt olce niee r stu rXOrgniis lste an ea Organisms listed; also season
Marylad or .1263-an 1q64 DAUGHERTY. F. M. JR., 1961. Oraim lse an sason of settlement, depth prefer-

CheapakeScee Vol. 8(2): aoi~ in of attachment noted.
Chesae9ak tl'prahso~ii Th'sudLscntnig ences. growth rates, and dry

Patuxent River. Maryland; Ba. Te'hnical Report 496.wegtofbms ned
1963. 1964 and continuing. ff., !.avy Hydrographic Of. De PALMA. J3. R., 1962(c). Ma.
Wood-asbestos panels ex- fice, Washington, D. C. rine foullig nd boring organ. DZW, B. E, and E. J. F. WOOD.
posed near surface and at Chesapeake Bay,off Norfolk, is ms in the Top oth 1955. Observations on
depth at six sites for monthly. Virginia; April 1956 to No. Ocean a ama! x osre. i Iy arn ner
quarterly, and yearly inter. ebr15.Selpnl n R 0 .2 rts Australian Jurnal

vals Temperature, salinity, cylinders were exposed onthe U.S. Naval Oceanographic Of. Marine and Freshwatnr Re.
and oxygen data collected on bottom at four sites for month- fice, Washington. D.C. search, Vol. 6:469-478.
site. Forty organisms col- ly and cumulatively longer Bahama Islands; April to Authors found that settle-
lected, of which seven were periods, in water depths of July 1962. Wood. asbestos, ment of !1vdjr'les v iggce
important Season of attach. thirty-eight to sixty-eight and metalpanels were exposed on test pa&ne ase to e
ment, total numbers per pan- feet. Temperature and salinity for I II days at various depths correlated with times of
el. dry weight. and ash weight data collected on site. Organ- to 1700 meters. Organisms spring tides. For reasons not
were noted isms listed by major groups; listed, also relative occur- apparent, larvae oftubeworms

Stetions extended from near also season of settlement, rel. rence with depth noted, Tem. and barnacles did not appear
the mouth to near the limit of ative occurrence, and wet perature and salinity data col. in plankton samples nollected
salt water intrusion Compar. weight of biomass noted. lected on site, near test panels,
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DEWOLF. P_ and MEITER- comnponcets will be exascind Par- 1, 'RL Report 4SZsi7_ GAX.1l'Tl. 1. X and others.
SCHRIEL. 1343 7. for foulig dricradA::on. C S Naval Research Labora- I5tS ilo=y of fooltz in
bilities of expoisuo.M.ants- Data not yiet rrportrd& tory. Washington. D_ C vszaca aam Farbour. nd
foui=1 Daints %= Curacao, Sonar equipmeet was ex- bsra. tlnsvrsi ii m
Dutch Lesser Antilles Report EDMONDSON. r- H. PQ~a osed for I#'5 and 300 days in ~nzrth.Serial #-,2. Vol,
4shc. 'Netherland Research Incidence of fouling in PvarI Bliscay-e Day. Florida. Soift- 2:!131-20

2

Cer.tru- 7.%.O. fes Slsipbaild- Harbor Honcluta.__ Hawaii. bodied forms (tunicates) on Vizasrapatamn Harbor. India:
in5 and Navigation. Delft. Occasional P33ers of Bernice Ila inle ss- steel Plates were January throuzih Decemnber

Fouling at p~erside in Cura- P Bishop Museum. V~ol 18IW: found to have reduced the 3055, Wood. glass, and as-
cao harbor was considered 1-34. transmi::ing efficiercy by 25 bestos-cemnent panels were
inadequate for 3rntifouling Pearl Harbor. Hawaii.. 1940. and SO pe rcent. respectively. exoosed oierside for monthly
paint testisig. Persp-x panels Wooden, metal. and glass pan- at a frequency of about 25 kc, oeriods. Tempoerature and sa-
were exPosed for monthly in- els were exposed pierside at All energy loss was due to ab- linity data collected on site.
tervals in 1960. 1961. two sites for monthly and cumn- sorption by the 1-5 inch thick Organisms listed and season

-Ulative Periods. OrXanismrs accumulation of foulers. of occurrence noted.
DOLGOPOL'SkAYA. M. A- listed and growth rates noted. Maximum settlement oc-

1959. The development of foul- It was determined that inthe FORGESON. B& W. and others. curred from March to May;
in i~onecan itihedVt foiling association. one or- 15 Corinofmtlin minimum in October. Barns-

ofsubmergence lar oft gns isocioally the tropcaleG nvironments Part dsadtbwrs(ad
Crimean coast it. the Black lmintn of aornthedTueveom li -newater corrosion of Sele en f dereadmiath
Sea. (In Russian). TrudySeva- meto nte.Tbwrs ten structural steels, Report Seteetdcasdwh
topol'skoy Biologii Stantsfi. and tunicates were found to 1553 t S, Naval Research decreasing salinity. increased

Vol. 12:392-208. limit the settlement and sub- Laoaoy ahntn .. with moderate pollution.

Black Sea, off Sevastopol: sequent growth of barnacles. ' coating of fouling organ- GU.R .adN .VC
September 1955 to October isms on Panels exoosed off the 19UL.R.DanN.GVCK
1956. Steel panels and floats EDMONDSON. C. H.. 1944(b). P'acific end of the Panama 194S~essile orgnisma -
were exposed at several A reotn the incidence of Canal was found to inhibit cor- cumulato i neairshore
depths to 255 feet for three, foligron two similar units rosion of steel wae oun dring a ne
five, ten, and thirteen months. off the coast of Oahu, during year perid Project 286-.
Four arrays moored in 300 a eidof approximatrly six FOWLR .W,14.Udr Rfre l--1T. Texas A.
feet of water held 4he panels mZonth prcdn pi 8 ae an eerh on nd MI. Department of Ocean-
and floats. Organisms are iV44. Unpublished enclosure aa~efuigts ewe ography and Meteorology.

hatd ad wighs ad ocur toleterto he hie. BORD ~s~r~ ~ tes's' . Off Panama City, Florida;Hate an weght an ocur- o _ettr t th Chef.BUOR. ViL~_Ke_. T L. 1963. Plastic floats were ex-
rence with depth and time are File 063044 40035. U. S. Navy California. California Paint psda eea etsfo
noted. Bureau of Ordnance. Wash. Laboratory. Mare Island. U.S. tooffshorevtoer depthso

Number of foulert. was found ington. D. C. Navy Departnient. to o40fsoetfowrs ionl dh
to increase with depth until a Pearl Harbor and Barbers Point Reyces and Yerba long4 er feros Tmperlyare

maxmu ocured t hiry oin. awai;Novmbr 143 Buena. California; 19-20. Glas s salinity, and current data col-
feet below the surface; sizes to March 1944. Observation of and steel panels were exposed letd o si.Orasm
and numbers then decreased foiling on minecases and chain udrfotinsalw aer listed alon rete Occur.sm
to the bottom, moored in eighty feet ofwater. for thirty day periods. Tern. rence. abundance. and weights

Corrosion of panels and Organisms listed and occur- perature and salinity data noted.
floats resulted in a sloughing rence with depth and site were collected on site. No or- Hydroids impeded move.
off of metal substrate and at- noted. aim seddtaipl
tached foulers, reducing the Moeseisadnmes gnsslse;dt ipy mcii of current meter rotors

vale f te ataMwre founde at d theBabers reported as dry weight per after only sixty-three days.
Point site, Amounts decreased Yeb un anteo- affecting the calibration.

DOOCHIN. H. and F. G. WAL- from surface to botto.n at both mended as an anti fouling paint GOBD.I.36.Ihbto
TON SMITH. 1951. Marine sites, test site because of insuffi- GOfDOY th, de9el.pm n hibitmarn

boin ad oling in relation cient monthly accumulation of seilcmg4.Iar.
t e Ioc t, of water currents. EDMOND2SON, C. H. and W. M. organisms. Vol. 190:Z8Z-Z5J.

Bulletin of Marine Science of INGRAM. 1939. Foln r Port Royal. Jamaica; Octo -the Gulf and Caribbean. Vol. "an im sinH a w a iiY- is81-0nil FRASEP. i. H.. 1938. The fauna her 1958 to September 1959.
1(3):196-208. pi i ice F Bishop Mu- of ': ed and floating struc. Tuffnol panels were exposed

Yellow pine discs were re- seum, Vol. 14(14):Z51-300. Gresin the Mersey estuary beneath rafts in shallowwater

volved at different speeds and Kaneohe Bay. Hawaii; 1935. m Liverpool Ba Proceed- for two month and occasion-

noted. Some foulers were un- and glass panels were exposed Liverpool Biological Sociey. nisms listed and relative
able to attach at speeds as low pieriide for two to four week Vol. 51:1-21. occurrence noted.
as 0.8 knot. No foulers at- periods. Organisms listed, al. Liverpool. England; 1936. In tropical waters, season
tached at speeds of 2.0 knots so relative occurrence. sea- Buoys, jetties, and pontoons of settlement is not important
or higher. sonal preferences, - tes at several sites were exam- to climax community or sera]

of growth noted. mned for fouling organisms. itages on test panels.
DUNNINGTON. E. H. 1965. The Authors found that numbers of Oreanisms listed. Presence ofal ready attached

effects of heat on attachmrent settling fouler@ decreased Author suggests that Zoo. foulers inhibits attachment of
ofVioraim.Miue with lowered salinity. thamnion marinum may be an new ones.

r IConference on See also Ingram, 1937. indicator of untreated sewage.
the Patuxent River estuary GOSNER. K. I_. 1966. Newark
studies. Chesapeake Biol. FISH, C. F.. 1945. The Mark VI FULLER, J. L., 1946. Season Museum. Newark. N. J. Per.
Lab. Reference No. 65.23. moored minefield at Casa. of attachmenad rwho sonal communication.

Plates heated to 50C. every ntaa rnc ooc. S ____Ma.rinte oraims Periodic obseriationb or

four hours (by incased heat. Office ofc Nal Oeations, at Lamoine, Mire.Ecology, iiuauu uy n1wItt o
Ing elements) remained free Washington. D C. Vol. 27(2):150-158. River. from full salinity to
of most fouling organisms. Moored mines were found to Lamoine. Maine; May l9J3 fresh water. were made in
Only heat tolerant algae were have dipped below effective to October 1944. Asbestos 1965 and 1966.
able to remain attached. Con- depth after six months expo- panels were exposed pierside It is hoped that changes in
tiol olates collected normal sure off Casablanca because for short periodsa up to one the fouling community can be
amounts of fouling. of the increased drag from year. Organisms listed; also used as an index of pollution.

fouling. K-mechanism fail. weight of biomass and rnula- Data not yet reported.
EBERHARDT. R. L.. 1964. urea were also the result of tive occurrence noted. Temn.

Lockheed -Cali fornia Co., Sa fouling attachment; calcare- ocrature data collected on GRAHAM, H. W. and Hf. GAY,
Diego. California. Personal ous tubeworms were respon. site, 1945. Season of attachment
communication. sbeitwcas.Dry weight of fouling was and growth of sedentarma

Several inert mines have ibentwcasfound to be approximately 27% rine organsms at a lad,
been moored off the coast of of wet weight ECaI fornia Ecology. Vol. 2

California in water depths up FITZGERALD, 3. W., and Maximumn wet weight inea- (41:7-3o

to ISO feet. These will be re - others. 1947. Corrosion and sured was only 50 grams per Oakland. California, De-

covered periodically and the fouling of sonar equipme~nt, square fool per year cember 1940 to February
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194Z. Douglas fir panels were Examination of the attached The biomass of sessle or- Un:versity of Hawaii. Hono-
exposed under a bridge for organisms on Humble 01 ganisms decreased from the lulu. Hawaii.
monthly and cumulatively Company to-ers off the Texas entrance toward the end of the Kt-a.eobe Bay and Pearl Har-
longer periods of time. Tem- and Louisiana coasts; also intake duct. Mussels were the bor. Hawaii; September 1935
perature and chlorinity data -teel panels were hung from dominant format the entrance; through March 1937. Maso
collected on site. Organisms these towers atvariousdep2&s toward the end tubeworms te- nite. wood, metal, and glass
listed; also relative occur. to fifty feet for periods of placed the mussels as panels were exposed pierside
rence.totalvolum-.andgrowth three. six, and fourteen dominants. for :wo week periods. Orga.
rates noted, months. 1943-1949. Orga- nisms listed; also relative

Panels were clamped to a nisms listed; also depth pref- HUTCHINS. L. W.. 1944. P occurrence, seasonal prefer-
line and allowed to orientwith erence and relative occur- ress in the investi2at101 ence. rate of growth. and ef-
the current. Fcur inch byfour rence noted, the fouling of fixed installs- fects of light noted,
inch panels were found togive The authors conclude that the tions. Unpublished report to The fouling complex at
as reliable results as larger top to bottom diszribution in BUSHIPS. Paper 021. Woods Kaneohe Bay was similar in
ones. Scrapings frem panels the northwest Gulf of Mexico Hole Oceanographic Institu. species and numbers to that
were allowed to settle over- is a miniature of the horizon- tion. Woods Hole. Mass. found at Pearl Harbor. No
night in graduated cylinders. tal distribution from estuary Navigation buoys moored in clear cut breeding seasons
then measured, to open sea. depths of thirty to fifty feet in were apparent; setting oc-

Total volume curve -was Hans Bay. Hilo Bay. Pearl curred year-round. Fouling
found lomore closelyapproxi- HARGIS. W., 1964. Virginia In- Harbor. and off the coast of was more abundant on shaded.
mate the :emperat.,re curve stitute of Marine Science. Kauai for one to eight months side of piers.
than the chlorinity curve. Gloucester Point. Virginia. in 1943 were examined for See also Edmondson and

Personal communication, fouling organisms. Organisms Ingram. 1939.
GRAVE, B. H., 1933. Rate of Fouling ,tudies have been listed and weight and thick- ITO, T., 1959o Marine seden-

;rowth. age of sexual matur- eonducted on the James River. ness of biomass noted. t umit
oty. and duration o fli eofcer- Virginia from Thimble Shoals Buoy fouling around Hawaii trcon tes uccession

tain sessile organisms at to the Chickahominy River was found to be generallyless rn e to the successi.-M ws fundto e gnerllyess in the Wnand Sea of J78-m.
Woods Hole. Mass. Biological since 1963. as part of an ex- severe than along the U. S. Bulletin of the Marine fio-
Bulletin of Woods Hole. Vol. haustine hydrographic study mainland. M shi.

65(3):375-384. of the river. These data will logical Station of Asamushi.

Eel Pond. Woods Hole, Mass; be reported later by Sims. HUTCHINS 1Tohoku University. Vol. 9

123-1933. Mollu?. shells. Behler. Wasser. or others. ing in the Western Pacific- (4):161n-16.
.V inthe ster Pacfic. Inland Sea. Japan; 19SS5stc.nes. br"' r.-iid lasspan- TRI6. Unpublished report to 1958. Concrete block panels-1s we-re e~,..sed pierside for HARRIS. J. E.. 1946. Rep the U.S. Navy Office of Naval were exposed at seven sites

short periods of time during -antifoulin researc,..,-, Research, Reference No. 49- in waterdepths of eight meters
the summer months. Orga- 1944. Journal of the Iron and 11. Woods Hole Oceanographic to forty-five meters. Panels
nisms listed; also relative ac- Steel Institute. No. 2:297-333. Institution, Woods Hole, were recovered at one, two,
cumulation and rates ef growth Discusses "biological ex- Massachusetts. and three year intervals by
noted. clusion", the process by which A review of the information divers. Organisms are listed

certain species, by virtue of available on fouling of mines, and relative occurrence noted.
GREAT BRITAIN ADMIRALTY their growth habits or density ships, nets, test panels. etc. Climax fouling commwmityat

CORROSION COMMITTEE. of settlement, suppress both in the western Pacific. Author the bottom in deep water
195Z. Fouling in deep water - the later establishmentof cer- discusses and evaluates the progresses from tubeworm-
H.M. . X RY Report tain other forms and continued various studies and attempts bivalve to barnacle-bryosoan.
MACC/F21/52. Antifouling growth in existing populations. to rel-te this data to navy Mytilu was climax commu.
Rescarch Subcommittee. Lon- operations. nity in shallow water.
don. England. HENTSCHEL, E.. 1915. Bio- Tubeworms were found to Author suggests thatthe sere

Submarine hull submerged logische Untersuchunpen uber prefer ships and test panels and climax of the sedentary
for six months at 280 feet in "den tierlschen und pflans- rather than mines or nets. communities in the sublittoral
thv. English Channel was ex- lichen bewuchs in Hamburger Barnacles, mollusks, and region may be more strongly
amined for attached orga. Hafen. Mitt. 'Zool. Museum, corals were very common on influenced by the embayment

nisms. Encrusting bryozoans Hamburg. Vol. 33:1-172. mines. Mollusks were com- degree (environmental fac.
were dominant. Hamburg. Germany; 1914- mon on nets. tors) or by sequence of set-

1915. Glass panels were ex- Fouling was thought to be tlement than by true suc-
GREAT BRITAIN ADMIRALTY posed pierside for weekly and not excessive in the western cession.

CORROSION COMMITTEE, cumulative periods. Dry Pacific. A submarine, sAlvaged from
1954. Season of settlement of weight of material noted. a depth of sixty.one meters
sedentary marine oLRanisms HUTCHINS, L. W. and E. S. after ten years, wab found to
at Kuwait. Persian Gulf. Re. HOSIAI, T.. 1956. On the form. DEEVEY, 1944. Estimation be covered with barnacles,
port of the Antifouling Re- ing process of the marine and ti of bryozoans, dnd tub'worms.
search Subcommittee.London, sedentary community. Eco- an icess mussel oul-
England. logical Review.Vo. 14(2): i IYENGAR, S. R.. and others.

Persian Gulf; August 1950to 191-197. lerin eport No. 1 submitted 1957. Studies on marine foul-
October 1953. Bakelite panels Sendai, Japan; May to No- to the Bureau of Ships. U.S. imid orgnisms in nomba
were exposed pierside fortwo vember 1954. Slate panels Navy Department, Washing-S. hrbour. Dcfense bcience
week, one month, and three were exposed 1.5 meters be- Jorna. October 1957. pp.
month periods. Temperature low the surface in shallow ton, D. C. by Woods Hole 123-139.

lo h ufc nsalw Oceanographic I n s t it u tin Boby ania n9-1
and salinity data collected on water for short periods of Woodsor acstt . Bombay. India; 1953-1956.Bakelite panels were exposed
site. Organisms listed; also time. Organisms listed; also U.S. Coast Guard buoys off for monthly periods atoneand
relative numbers, season of preferences of organisms for .he oast G o ys offZh northeast coast of U. rmnhlSeid a n nsettlement, and rates of north or south facing surfaces were examined for foulingor three feet below a raft moored
growth noted, and for upper or under panel ganisms, 1937-1940. at the entrance totheharbour.

Settlement of larvae was surfaces. Mytilus edulls was found to Temperature, edinily. and
found to be con,inuous be the dominant form, andit data collected on site.
throghout the year. HOSIAI, T.. 1964. Distribution f o at o l listed by major

of sessile animals in the in- was found to be active only at groups only; also wet weight
GRINBART, S. C., 1948. Inves. take duct of the cooling sea temperatures exceeding 44'F. of biomass measuredandsea-

ti ation results on nrarine water of the Hachinohe ther- Average weight of fouling was son of settlement noted.
fouling on test panels it the pwer station. Asamushi found to decrease with In. The system generally used
Black Sea. Paatsi Odc,,'k. MaiiologidaIStation Bul- creasing distance from shore, for rating antifouling panelsPaatsi~ roug esiXt for rain atioliganl
Derzh. un-tu. Vol. 3(1). letin, Vol. 12(1). A rough estimate of Mre itedb is described and used.

This report not seen. Hachinohe, Japan; 1961. fouling can be predicteMy The raft and panels were al-
Metal intake ducts and cnn- comparing length of exposure lowed to orient themselves

GUNTER, G. and R. A. GEYER crete blocks at a sea water with water temperature. with the current.
1955. Stueies on fouling r- cooled power station wereex. Fouling took place during
nisms of the northwest Gull amined for foulingorganisms. INGRAM. W. M., 1937. Folig all months except during the
of Mexico. Publications of the Organisms listed and wet organisms in Kaneoh-eBja rainy season, when salinity
Institute of Marine Science, weights per square centimeter and Pearl Harbor, Oahu. Un- fell below critical levels.
Vol. 4(11:37.87. noted, published Masters Thesis, See also Rao, 1964.
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IZUBUC.HI. T.. 1934. Increase Soirorbis occurred from perature data collected on Col. Chemical Association.
in hull resistance through June to September. site. Organisms listed and Vol. 44(4):Z37-255.

hio ltnm fouh. Zosen succe"sive changes in species The fact that British cruis-
si Vol. 5 KAWAHARA. T.. 1961. Region- and numbers with time noted. ers were able to overtake the

Kobe. Yokosukri. Sasebo.Ja- al differences in the compo- The life forms of fouling faster German pocket battle-

pan and the Pescadores: 1933. sitson of foul. n communitses animals are divided into: ship"Graf Spee'" in a running
Glass panels were exposed in a%. Report of the block. er-ct, and encrusting. battle, was ascribed to the
for monthly intervals at sal- FacultofFisheries. Prefec- Generally speaking. encrust- reduction in the battleships
low locations. Organisms tural University of Mie. Vol. ing forms have the shortest speed resulting from fouling
listed and dry weights of bio- 411:65-80. life span and block forms the on the hull.
mass noted. Ago Day. Japan: June to longest. Speed of development

October 1958. Concrete blocks is reversed in order, however. KIRCHENPAUER. J. U.. 1862.
JEFFRIES. J. G. and A. M. were exposed two meters be- Die seetonnen der Elbmern-

NORMA. 1875. Submarine ca- low the surface beneath rafts KAWAHARA. T. 1965. Studies dumg Abhandl.a.d.Gebiete'd.
ble fauna. Annals and Mara- for four months at ten sta. on the marine foulin) com- Naturwiss. her. v.d. natur-
zinc oNatural History. Vol. ticns in the bay. Temperature mul:;ies. 111. Seasonal chanes wiss. Ver. in Hamburg. Vol.
15(4):169-176. and rainfall data collected on inthe initial development of 4(4:-59.
Submarine cable, exposed on site. Organisms listed and test block communities. Re- Elbe River. Germany. Lists

the floor of the Atlantic be- their relative occurrence port of the Faculty of Fisher- eighty-four species of fouling
tween Falmouth and Lisbon in noted. ies. Prefectural University of organisms attached tonaviga-
in water depths of 500 to 1200 Fouling communities in the Mie. Vol. 5(Z):319-364. tion buoys in the river.
feet was examined for foulers central part of the bay had Tomioka. Japan; January This was probably the first
during recovery. Several more species, are morecom- 1947 to January 1948. Con- comprehensive study ever
groups of attached organisms plicated and more .dvanced crete block panels were ex- made of the marine fouling
are listed. than those in the far recesses posed one meter below the community.

of the bay. Complexityofcom- surface under a raft moored
JOHNSON. M. W. and R. C. munity is determined by plot- in ten meters of water. Tem. KNIGHT-JONES, E. W. and D.

MILLER. 1935. The seasonal ting rank of species by fre- perature data collected on J. CRISP. 1953. Gregarious-
settlement of shipworms. bar- quency of animals, then site. Organisms listed and ness in barnacles in relation
nacles. and other wharf -pile measuring angle of inclination season of occurrence noted, to the fouling of ships and to
organisms at Friday Harbor. which regression line makes Author found three charac- antifoulir.g research. Nature.
Washington. University of with abscissa. Central part of teristic patterns of fouling in Vol. 171(4364):1109-1110.
Washington Publications in bay has Balanus climax com- Tomioka: Leptoclinium-form Tests conducted in England
Oceanography. Vol. 2,(l}:l.! i. munity; inner bay has - in late spriig. Bulaformin demonstrate that larvae of
Seattle. Washington. roides-Watersipora climax, early summer and Balanus barnacles and other foulers

Friday Harbor. San Juan .s- is less well advanced. amphitrite-form in mid-sum- attach more readily to sur-
lands. Washington; October Author found that the top to mer. faces already settled by simi-
1928 to January 1930. Wooden bottom distribution of sessile lar species.
panels were exoosed quarter- animals in Ago Bay was a KAWAHARA, T. and H. IIZIMA,
ly at piersioc. Organisms miniature of the horizontal 1960. On the constitution of KURIYAN, 0. K. 1950. 'rhe
listed and sason of settle- distribution from the estuary marine foulingcommunitiesat fouling organisms of par
ment noted, to open sea. various depths in Ago Day. oystejricags.ournal~omay
Authors pre-soaked test See also Kawahara and Report of the Faculty of Fish- Natural History Society. Vol.

panels in boiled sea waterbe- lizima. 1960. eries. Prefectural University 49.
fore exposure. of Mie, Vol. 3(3):582-594. Gulf of Mannar; September

No settlement of larvac oc- KAWAHARA, T., 1962. Studies Ago Bay. Japan; July to Au- 1947 to August 1948. Wooden
curr,.d b.tween January and on the marine fouling com- gust. 1958. Concrete blocks oyster cages were exposed
March. munities. I. Development of were exposed at 0:5.Z.0. 3.5, for shzrt periods of time in

the fouling communt. Report and 5.0 meters under a raft shallow water. Organisms
KALIO. R. E. and C. Faclty of Fisheries, moored in tenmeters of water. listed and season of attach-

________ of Te atit shre mpetre . chinniy an en otd
EVANS. 19b4. Construction Prefectural University of Mie. Temperature, chlorinlty, and ment noted.
and operation of a continuous Vol.oxygen data collected on site.
env1ronmentl enrichientap- Tonioka Japan; Februaryto Organisms listedandnumbers KURIYAN, G. K., 1952. Notes
parstus for marine microor- October 1946. Concrete block treated statistically for sig. on the attachment of marine
ganisms. Final Scientific Re- panels were exposed one me- nificance and complexity of sedentary organisms on dif.
port, project NRI03 502. Uni- te below the surface under a community ferent surfaces. Journal of the
versity of Washington.Seattle. raft moored in a depth of ten The upper layer was found to Zoological Society of India,
Washington. meters. Temperature data abound in numbers of animals Vol. 4(2):157-171.

An apparatus which will collected on site. Organisms but not species. The opposite Krusadi Island, Gulf of Man-
maintain sea water at a con- listed and successive changes was true for the lower layer. nar, India; January 1949 to
stant temperature and pH is in numbers and species with The communities in the upper January 1950. Wooden and
discussed. One of the compo. time (five days) noted, layers were comparatively glass panels and steel wire
nents is a Coulter Counter. Author introduces the term simple and arrested, rope were exposed six feet
Precise counts were difficult "meso-fouling" to describe Accelerated development in b.low an oyster raft moored
to achieve because of fouling the primary film of bacteria, the lower level communities is in shallow water.
on the vessel and on the ori- diatoms, and other micro- attributable to optimum tem- Various organisms showed
fice of the counter, flora and fauna which usually perature for growth. preference for different sur-

iATSUSHIGE. H. and M. TON- proceeds macroscopic attach- See also Kawahara, 1961. faces and/or materials.

OYAMA, 1962. Investi ations ing organisms. KAZIHARA, T. 1964. Ecological KURIYAN. 0. K.. 1953. Biolo
on the animal funii or a-OM Auhrfon te anmalIo :ng oga Authr trceshve tage in studies of marine foaufnan,- of the fouling in the M uI-f

nisms in Tsukumo Day. I. A the development and declineof sti. ese , rn. annar o preliminar a-
preliminary study on the set- the fouling community. a333-335. (English ab- eounh V.ology. Vol. c
tlement of Spirorbis forami- stract). 689-692.
nosus on glass slide test Ran- KAV/AHARA, T.. 1963. Studies Nagasaki Bay and Sasebo Krusadi Island, Gulf of Man-
els. Annual Report of theNoto on the marine fouling com- Bay. Japan. 1950-61 and 1956- nat, India; 1949. Wooden pan.Ma'trine ILaboratory, Univer- munities. !1. Differences in the By aa.l~06 n 96 a.Ida 99 odnpn
Mine o Labonator, Univer"-1 deeopetics. oI.Diff the to" 57. Nets and colored blocks els were exposed six feet be-
slly of Kanazawa. Vol. 2-9-14. development of the test block exposed beneath rafts in shal- low a raft moored in shallow
Tsukumo Bay Japan; June communities with reference to low water at stations located water. Organisms listed; also

1959 to De 'mber 1960. the chronological differences throughout the bays. total volume of biomass and
Colored glass siides were e- of their initiation. Report of The largest number of spe- season of attachment noted.
posed at three depths pierside the Faculty of Fsheries. Pre- cies was found in the middle
for ten day, one month, and fectural University of Mie, parts of the bays, decreasig LEBEDEV. Y. M. and others,
three month periods. Vol. 4{3):391.418. toward the head and the mouth. 1963. The roblem of fouling

More Spirorbir found at six Tomioka, Japan; summer of Author .'.:_mpts to classify on panels in the ack Sea.

meters an at three meters 1944 and spring of 1946. Con- organisms by their size and Marine Fouling and' Borers.
than at two-tenths of one me- crete block panels were ex- growth form. Trudy Instituta Okeanologi,
ter iclow the surface, posed one meter beneath the V0l. 70:270.275.

Ord- r of preference incolor: surface under a raft moored KINGCOME, J. C., 1961. Shis Off Sevastopol. in the Black
red, black, pale blue and white, in ten meters of water. Tem- paints. Journal of the Oil and Sea; August 1956 to August
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1958. Plexiglass panels, some N.t. Shellfish Association. pie dwellnp organibms. Eco- per month. weights. percent
coated with coal tar. were ex- 195Z:74-78. T Monographs. Vol. coverage. and seasonal set-
posed below a raft moored in Bryozoans were found to 13(3321-374. tlement noted.
shallow water. Organisms have no influence on settle- Beaufort. N. C.; February Maximum settlement of lar-
listed, ment of oyster spat. barnacles 1941 to February 194Z. Hearth vac was found to occur in

Barnacles cut through coal did, however. Oysters were tiles. wooden blocks. and glass spring and fall.
tar coatings. often in only a found to be scventy-five per- slides were exposed pierside
few weeks, cent more prevalent on cultch at several depths in twelve MILLER. M. A. and others.

which was barnacle-free. feet of water for bi-weekly 1948. The role of slime film
LUNZ. G. R. JR.. 1940, Perio- and cumulative periods. Or- in the attachment of fouling

dicity of fouling growths at MAWATARI, S. 1965. i .-otec- ganisms listed; also depth or anisms. Btological But-
Cavite. Phlippins.andGan- tion of ower plants fro-mio preferences. seasonal settle- letin ods Hole. Voi.
ta.amo Bay. Cuba. Unpub a fouling In Japanese). ment. and tropistic response 94:143-15?.
lished report to Bureau of . Reports ofResearchin- noted. The presence of an algal-

Construction and Repair. U.S. stitute for Natural Resources. Various organisms showed bacterial slime film on arti-

Navy BUSHIPS Reference file Tokyo. Japan. difference preferences for ficial surfae - seems to

S19-1-3}.Z. Near Nagoya. Japan. Test depth, current speed, and facilitate attachment of cer-

Cavite. Philippines and panels exposed for monthly angle of collecting surface, tain foulers.
Guantanamo Bay. Cuba; and longer periods for about Water temperature was MILNE. A.. :940, The ecolog
August 1936 to August 1938. two years. found to be the most important of the Tamar estuar' .: VI.i

Metal panels were exposed No attachment was -found in influence on the breeding sea- distribution of the fauna and
pierside for monthly periods. current speeds of 4 to 7 son of most foulers. A -
Temperature data collected meters/second. Hydroides l seem- flora on buoys. Journal of the

'on site. Organisms listed by e to --sent tiere tu e open- Marine Biological Association

major groups:alsodryweight. MAWATARI, S. and S. KOBAY- ings toward light. of the U. K. Vol. Z4a69-87.Plymouth Sound. England;
alcohol wet weight. percent ASHI. 1954. Seasonal settle- MC ENTEE. W., 1915. Varns- 1935-1937. Examination of
coverage, and seasonal occur- ment o! animal fling orga. tion of frictional resistance fouling on navigation buoys
rence noted. nisms in.Ago Bay. middle part of ships with condition of placed i environments rang-

Maximum weights of bio- Of Ja and i. Miscella- etted surface. Transactions. ing from estuarine to open
mass were found in summer neous Reports ofthe Research the 3ocetyo-Maval Architects sea. Organisms listed; also
months, there was no year- Institute for Natural Re- and Marine Engineers. Vol. weight of biomass and rela-
to-year agreement, however, sources, (35):37-47. (36):1-8. 23:37-42. tive occurrence noted. Tem.
Author found dry weight to be Ago Bay. Japan: June 195Z Ship resistanceduetofouling perature. salinity. pH, and
one third to one half that of to May 1953. Different colored increased one half of-one per- current data collected on site.
alcohol wet weight. glass panels exposed for ten cent pir day for as long as Chainges in the fouling com-

Biomass at Cavite found to day periods at 1.5 and 3.0 three months. In moderately munity from estuarine toopen
be about twenty times greater meters below a raft in shallow fouled condition, frictional re- sea were due primarily to
than at Guantanamo Bay. water. Temperature and chlo- sistance of the hull was in- changing salinity.

rinity data also collected. Or- creased four times original.
LUNZ. G. R. JR.. 1945. Re- ganisms listed; also seasonal MIYAZAKI, 1.. 1938. On fouli

ports ondaageto floatingp :'- occurrence and color prefer- MC MAHON, J. P.. 1956. Steatd or anisms in the oysterfarm.
oc in arleston harbor, ences noted. Bullin of the Japanese So-

S.C.. due to fouling orga- Maximum settlement of or- and oscillator flow forces on ciety of Scientific Fisheries.
ns. Unpublished report to ganisms occurred attempera- a MVrk VI moored mine. Un-

Burureau of Construction and tures of 17"C. to 22"C. Mini- published Mastersthesis. U.S. Sm. 6(5:2a3-23. April
Repair. U.S. Navy BUSHIPS. mum settlement between l0*C. Naval Post-graduate School, Sagami Bay. Japan:
Washington, D. C. to 16C. and between 26"C. and Monterey. California. 1933 to April 1934 and Feb-

Wloashing 0. C. ord toC. Gea t beteent c- Cable drag was found to be ruary 1935 to March 1936.A floating drydock moored 29'C. Greatest settlement oc- the chief cause of mine dip Calcareous plates were ex-

in shallow was examined for curred on black and on orange hen cae g exced p Cit aed pierside at three depths

fouling organisms. Organisms panels, least on white. Maxi- when cable lengthexceeds fifty monthly periods. Temper-

listed and displacement weight mum settlement in early sum - feet. Foun eslincreaaed ture datah collecteds onT si

of biomass noted. mer and in fall, least in drag tta nt mine dip ature data collected on site.
Saln~vvales orChales Feruay.rather than by any increase in Organisms listed and seasons

Salinity values for Charles. February. byayices n of attachment noted.
ton harbor range from 10 ppt. Chlorinity values ranged weight. Doubling the diameter

to 24 ppt. from 16.5 to 19.2%. hadnegli- of the cable (with fouling or MOHR, J. L.. 1952. The rela.
gible effect on fouling activity. otherwise), will double the tionship of theareas ofmarine

MALONEY. W. E., 1958. stud drag. borer attack to pollution pat-
of the types, seasons oT at- MAWATARI, S. and others, terns in Los Angeles-Long
tachment, and growth of foul- 1962. BioloIcal aproach to MC NULTY, J. K., 1961. Eco- Beach harbors. Report of the
ing organisms in the ap- the water it fouling in logicaleffects of sewage pol- Marine Borer Conference,
proaches to Norfolk. Virginia. littoral industrial districts lution in Bi scayne Bay. ML 4719:1-1 through 1-5. The
Technical Report. #47. U.S. along the coast of Japan. (1) Florida; sediments and the Marine Laboratory. Miami.
Navy Hydrographic Office, and (2). Contributions from distribution of benthic and Florida.
Washington, D.C. the-Wesearch Institute for fouling macro- organisms. Long Beach, California: 1950

Chesapeake Bay, off Norfolk, Natural Resources, Vol. 58. Bulletin of Marine Science of to 1951 Douglas fir and glass
Virginia: April 1956 to April 59(1057):89-104. the Gulf and Caribbean. Vol. panels were exposed atfifteen
1957. Steel panels were ex- Tokyo Bay, Japan; 1959- 1l(3):394-447. stations for one month per-
posed for one month and 19,9. Intake conduits and con- Biscayne Bay, Florida. Both ods. Temperature, oxygenand
cumulatively long-r periods. creie blocks at four power hartnfid and fertilizing effects traniparency data collected on
near the bottom initirty-eight stations were examined for were observed. Harmful at site. Organsms listed and
feet of water. Temperature fouling organisms. Organisms zero to two hundred yards relative occurrence noted.
and salinity data were col. per square meter and growth front the outfall, fertilizing Fouling organisms showed a

lected on site. Organisms rates and season of occur- from two hundred to six hun- differential sensitivity to pol.
listed: also season of attach. rence were noted. Tempera- dred yards. lutants. Degree of pollution
ment and wet weight of bio. ture measurements were can be gauged in a number of
mass noted, made at some stations. MILLARD, N., 1952. O serva- ways:

Author suggests that clearly Generally, musvels were the tions snd ex erimentl--3u 1. By actual quantitative
defined settlement times And dominant form andtheytended n oranisms in"T'-Ba measurement of the pollutants
smooth growth curves make to be most abundant at the harbour. South Africa. Trans- (impractical).
tubeworms and jingleshells entrances of the conduits. At actions of the Royal Society 2. By measuring the effects
good immersion time indi. one station, however, (Tsu- of South Africa, Vol. of pollution; i.e., depression
cator speciet. rumi) they seemed tobe evenly 33(4):415-445. of DO, increased BOD, pres-

See also Daugherty. 1961. distributed throughout. Table Bay, South Africa; ence of H2S, etc. (difficult).
1947 to 1949. Steel panels 3. By observations of the

MANNING. J. H.. 1952. Setting MC DOUGALL, K. D., 1943. were exposed at pierside for plant-animal associations in
of oyster larvae nd .surviv Sessile marine invertebrates monthly and cuaative pert- various types of water (most
of osater late ad Mary's of Beaufort. N. C. a study o . Temperature and salinity general y reliable quck to
Rfer, sa lnd in raton of settlement, rowth an data collected on site. Orga- dcator both of deterioration
River. Maryland. in relatio fstlmnyowhad dt olce o ie ra iao. oho eeirto
to fouling of cultch. Papers seasonal fluctuations among nisms listed, also numbers and recovery).
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See 9Iso Barnard. 1958. ganisms licted by major Northeast Black Sea. Rus- 0 an 2s d b marine
groups only. sia; 1954 through 1956. Glass s OFF eredindaente

MORALES. E. and E. ARIAS, Year to year records are panels were exposed pierside Gelendzhik and Novorosseysk
1965. EcoloygoftheBarceloa summarized to determine for ten dayperiods. Tempera- area. Marine Fouhng and
harbor and fou ig of sub- fluctuations in abundance of ture data collected on site. Borers. Trudy Instituta

ierged panels. tnvestigsacion destructive organisms.usual- Organisms listed. Okeanologii. Vol. 70.151-156.
Peiqeris.Vol. 28:49-79. ly marine borers. Northeast Black Sea; 1960-

Barcelona. Spain; 1961 and ORTON. J. H.. 1920. Sea tem- 1961. Glass and wooden panels
continuing. Metal panels were MURAOKA. J. S.. 1966. De perature. breedin. ad were exposed pierside at two
exposed pierside for varying ocean biodeterioration of ma- tribution in marine animals, depths for one month, three
periods of time. Temperature. terials - Part IIl. Three ears Journal of the marine BiO- months, six months and twelve
salinity, oxygen. nutrients. at 5.30 feet. TR-426. U. S. logical Association. VoI. months. Organisms listed;
and plankton data collected on N1avl Civil Engineering Labo. 12:339-366. also relative occurrence,
site. Organisms listed and ratory. Port Hueneme. Cali- Pago Pago. Samoa: May to weight of biomass, and sea-
season of attachment noted. fOrnia. June. 1919. Zinc panels were sonal settlement noted.

Maximum settlement and Off Port Hueneme. Califor- exposed below a wooden raft Offshore winds were found
growth occurred in summer nia; hla-ch 1962 to February in the harbor. Attaching orga- to reduce the settlement of
months. 1965. Various materials were nisms listed, larvae on panels by driving

Organic production and the exposed forthirty-five months away the planktonic larvaefor
concentration of nutrients are on the bottom in 5.300 feet. ORTON, J. H.. 1933. Some e - reasons not stated.
believed to be importanttothe Tubeworms and hydroidsat- periments on rate of growth
development of fouling com- tached to nearly all materials in a Polar re'on (Spitz- PHELPS. A.. 1941. Observa-
munities. in slight amounts. Wooden ergen}. ai n dNa- tins on fouling on test panel

See also Arias and Morales. panels were destroyed by ture, at Fort Aransas. Texas. Un-
1963. marine borers. Spitzbergen; June to August published Report to U.S. Navy

1921. No fouling organisms BUSHIPS. Reference S19.
NAGABHUSHANAM, R., 1960. settled on shells placed onthe I-(3).

MORITZ, C. E.. 1943. Interim A note on the inhibition of bottom in a wire cage. The This report not seen.
report on recommen Mons marine wood-bori| mollusks water temperature was r"C. POMERAT. C. M. and E. R.
regarding aticorrosive and by heavyfouling accumulation, at one point duringtheexpera- REINER, 194Z. The influence
antafoulin= measures for Science and Culture. Vol. ment. of surface angle and light on
mines. NOLM 14145. U.U. z6:IZ7-128. the attachment of barnaclesRvi'T Ordnance Laboratory, Two sets of wooden panels PAUL. M. D.. 1942. Studies o and other sedentary orga-
Washington. D. C. were exposed in Vizagapatam the prowth and breeding of nsms. Biological Bulletin of

Acoustic devices and extend- harbour for three months in certain sedentary organisms Hole. Vol. 82! }:14.25.
ers were exposed at a depth 1956. One set of panels was in the Madras harbour. Pro- Black, opal, and clear glass
of thirty feet off San Juan. kept clean of fouling, the other ceedings of the Indian Acad- panels were exposed at dif-
Puerto Rico. After seventy- not. Ratio ofmolluscanborers emy of Science, Section B. ferent angles for short peri-
five days. acoustic reception in cleaned panels was about Vol. 15:1-42. ods of time. Twice as many

was lowered to an undesire- nine times that of uncleaned Madras. India; December barnacles attached to liack

able degree by fouling orga- pan-Is. 1935 to February 1937. Con. surfaces during daylight; little
nisms. After slcmonths, com- crete, steel, wooden. and glass difference at night.plete retraction of an arming NAIR, N. B. 1962. Ecol R of panels were exposed pierside Surface angle was found to
device failed because of S aol was found ti

marine fouling and ooring or- for short periods of time, be important to some orga-
fo~ling, gantsms of Western Norway. Temperature, salinity, rain. nisms but not to others.

Sarsia Vcl. 8:1-38. fall, tidal, and current data
MORITZ. C. E., 1944. Mine Bergen, Norway and ap- collected on site. Organisms POMERAT, C. M. and C. M.

warfare and marine foauT-i-, proaches, 1958. Wooden pan. listed; also season of attach- WEISS, 1946. The influence
Report 0957. U. S. NavalOrd- els were exposed pierside at ment and growth rates noted. of texture and composition of ',
nance Laboratory. Washing- five stations for monthl; and Growth is continuous surface on the attachment of
ton, D. C. cumulative periods up to one throughout the year. sedentary marine organisms.

San Juan, Puerto Rico; Oahu. year. Temperature and salin. PEQUEGNAT, W. E., 1965. A Forty different structural
Hawaii; Key West, Florida. ity data collected on site. Or- materials were exposed to
Various materials and mine ganisms listed. also vertical study of biofouling on pro- fouling attachment at a pier in
hardware were exposed in zonation and season of settle. tected antubt Icted Pri- Miami, Florida. Porous, fi-
depths of 30 to 200 feet for ment noted. ficial sub ess brous material war, found to
periods up to six months. Author found a correlation report 65-17T, Texas 'Aand M collect the greatest numbersMrfoln we undacroflavae Department of Oceanography of larvae.

More fouling was noted in between abundance of larvae and Meteorology.
the harbor of San Juan than in the plankton and time of Off Panama City, Florida; PYEFINCH, K., 1950. Studies
outside because of moderate settlement. 1963 and continuing. Plastic on marine fouling orgn
organic pollutants. More foul- Author feels that the fouling floats are exposed at several Journal of the Iron and Steel
ing at Pearl Harbor entrance community advances through from two
than outside for the same rea- seral stages to climax Itrue offshore Institute. June 1950:214-22.

- succession), towers in depths to 140 feet Millport. Birkenhead
son. Little fouling at Key West for monthly and longer per!- Caernarwun, Plymouth, and
because of the negligible nu- ods. Temperatute. salinity, Chichester, England; 1942.
trient runoff from coral NAZIROV, R. K. and others, and current data collected on 1948. Metal panels were ex.
islands. 1960. Folng of structures site, posed under rafts in the vari-

Off Puerto Rico, arnaximum in marine oil fseds and its ous harbors for short periods
of'three inches of fouling ac- vnt0 Protectionagainst PERSOONE, G., 1965. The Im- of time. Temperature, salin-
cumulates after two years, arine Growth' Academy of portance of foulingi ity. currents, and light mea-
although a one-eighth inch Sc!ennes, USSR. Transactions arbour o stend n . sured on site. Organisms
cable was found to have in- of the Oceanographic Com- Helgolander Wissenschaft. listed; also season of attach.
creased in diameter to two mission. Vol. 13:23. liche Meeresuntersuchengen. ment noted.
inches after only forty days. Fouling on the legs of off. Vol. 1214):444-448. Barnacle settlement was
because of fouling, shore oil rigs was found to Ostend. Belgium; June 1964 detirred by already settled

cause an increase of 25 to to August 1964. Steel, wooden, hydroids and algae and by
MOSHER, L. M,, 1961. Marine 30% in the total wave pres. and glass panels were exposed water currents. Light, how-

borers and fouli.a orsgiis sure. This was dtermined 1.5 meters below a raft at ever, had little effect on
and their prevalencei intFe with a cantilever and oscillo. pierside. Organisms listed. settlern.r.t.
vicinity of Bethlehem Steel graph, using fouled and un. Testing was to determine Balanus crenatus bases were

C.ompany shipyard propeties. fouled tubes. qualitative and quantitative shoGn to crease in size by
Annual Report, Bethlehem differences infoulingaccumu- 0.15 millimeter per day for
Steel Company. Ouincy Mas- NIKITIN, V . and E. P. TUR. lation on different materials, several months if settlement
sachusetts. PAEVA, 1958. f Panels were so muddy after occurred in the spring. If in

Boston, New York, Balti- incrustation in ti ac ea. two months that detailedanal. the fall, growth was found to
more, and San Francisco; of larvae in the ysis was impossible, be regligible until spring.
1958-60. Wooden ptnels were 6eendzhi region. Doklady Only one or two of thirteen
exposed pierside for monthly Akademiia Nauk"SSR. Vol. PETUKHOVA. T. A.. 1963. Set. thousand barnacle larvae live
and cumulative periods. Or- 121(l):172.174. tlement of larvae of foulin-g to be come adults.
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RALPH. 1P. MI. and D. F. Ostend. Belgium: Cherbourg. pi4'* Wvr. r..posed on.. fuel ,ccrn tobe camon to all three-
HIURLEY. 1952. The settling Fr..ncv: La Pallice. France: beluw UL ±S a~t pier-st]- fur bodies of water
and Egrth ofwharf-pile fauna Toulon. France~: M.arseille. one month &mnd longerpcriod-.

iP~ ci on:Vt'llnton. France': Genoa. Italy. Ro% in). r.-mperasure dalacolles-cd on STAHtOSTV;. 1. V_ and E. P.
New Zealand. Zoology Publi- Yugoslavia, Hlaifa. Israel; site. tjrgsnisms listed: also TUIIPAYEVA. 1963, Settle-

cations from Victoria Univer- Casablanczs. Morocco; Abid- 5season of -ettlernrnt and rates ment on water intake struc-
sity College. No. 19. jan. Ivory Coast: Sydney. Au%- of growth noted. tures, ofa metallurgical plan'
Queens Wharf. Port Nichol- tralia: Aukiand. New Zealand; Bucula colonies, prevented by*. araeobuln rnim

son. Wellington. New Zealand; Du'cbury. iascusts 9eteeto ance y ~ aa zv.~4rn oln
March 1949 to April 1950. Wrightsville Beach. North droid. and tubewirm larvae, and Borers. Trudy Instituta
Wooden panels were exposed Carolina: Miami. Florida; and Okeanologii. Vol. 70:142-150.
four feet below MLW at pier- San Diego. California. Steel. SKERtMAN. T. M.. 1959. Marine Conduit wall% examined and
side for monthly and cumula- wood. and plastic panels are fouli!ng at thexprt of Auklapd. glass panels were exposed
live periods. Organisrits list- exposed in shallow water for New Zan Journal of vierside at 0.7 and 1. 3 meters
ed; also season of sertlement short periods. using standard- Science. Vol. 2(t):57-94. below the surface from ten
and rates of growth noted. ized procedures. Aukland harbour. New Zea- days to one year. Organisms

DAta will be reported inde- land: January 1954 to Decem- listed; also weight and sea-
RAO. B. S.. 1964. Studies on pendently by variou s authors. ber 1955.1Perspexpanelswert- sonal occurrence noted.

marine fouling organisms exposed one foot below ELWS Different climax found on
toleran tolwSalinity and RUSSELL. 11, 1964. U.S. Naval at pierside for monthly and panels exposed for one yeax:

copratloby harbour. Facilities Engineering Coin. longer periods. Temperature but commencing in different
1fdi2. Journal of Techroloy. mand Washingt,. D.C. Per- data collected on site. Orga- seasons.
Vol. Z(43:14Z-146. sonal communication. nismns listed; also season of There may be a corro:lation
-Bombay. India: June 1959 to Aircraft cirriers docked at settlement and rates of growth between abundance of plankton
December 1959. Plastic. bi. Norfolk. Virginia have been noted, and the growh or decline of
t'iminum. and steel panels ex- having problems with hydro' dt Author finds weights or vol- foulers.
posed one and thrcefeet below which tnter water concaaa ai; umes misleading when comi-
a raft moor&- at the entrance larvae and settle. seriously ging the fouling of different STUBBINGS. H. G.. 1964.Th
to thc harb. Salinity and reducing the flo. of water. ports air regions. More satis- cooy fChichester bar-
rainfall data collected on site, factory characteristics would bour.1South Engadr ihse
Organisms listed and percent SAITO. T., 1931. Researches beg1 egho zaoo e- dt eeec osni olin

mot t s pnoterd. pe i foln s ra m of th dtemenit. (2) rates' of growth. species. Internationale Revue

mothwa otd. ~ 4o oms. 4osen 'Oka". and (3) density of settleme~nt. Dfer Ce-samten Hydrobiologie.
Individual species prefer- Vao. l_4 Vol. 49(2):233-279.

ences for lowornormal salin. Oininato. Maizuru. Kure,. SMITH. F. G. W.. 1946. The Chichester. England; 1945-
ity are indicated. Species of Yokosuka. Sasebo, Japan: effects of water currenill - 1949. Bakelite and steel panels
Membranipora were found to Chinkal. Korea; and Bako. the attachment and growthof were exposed inshallowwater
tie resistant to copper toxins. Pe scadores; August 19Z5 to barnacles. Biological bulletin for weekly periods. Tempers-

See also lyengar and others. July 1927. Glass and steel of WosHl.Vl 0 tr adslntdt olce

1957. peanel ere sexpose for shlone (1):51-70. on site. Grganisms listed; also

RELNI G. 964 Ada n y er. orn seao linte sao Larvae of different species seasonal occurrence and pref-
RELNI C. 164.Anameto wate.Ognsslse n of barnacles attempted to at- erence for shaded or unshaded

stagionale degli organismi dry weight of biomass noted. tach to a rotating disc. Some panels noted.
sessili del porto di Genoa. SH____
Archivo di Uceanagrafia e -CEER. B. T.. 1945. The de- could not attach at speeds

Limnologia. Vol. 13(2):281- 1elpmnt of -marine fouling greate-r than 0.7 knot, others TANITA, S. and S. SATO. 1953.
296. communil"W ities. BiolgclBl at greattr than 0.9 knot, none Suiso h raim t

Geo.Ialy; 195,6-1958.As- letin of Woods Hole. Vol. at greater than 1.1 knots. taching to raft cxred.
Geoad cet n paeswr 89:103-112. ters. 11. Seasonal variation.

exposed under a raft in the Newport. California; Febru- SMITH. F. G. W.. and others. Bulletin of the Tohoku Re-
hro fo motlpeid. ary 1943 to March 1945. Glass 1950. An eclgcl eOf sional Fisheries Research

Organisms listed by major and aluminum panelsverecx- h utoisisoeaea Lbrtr.N.25-6
grup as sasn fatac- posed pierside for two wveek adaetto Miami. Ecology. Onagawa Bay and Matsu.

ment and rates of growth. and longer periods. Tempera.- o7FTiI.47sim a.Jpn aur
ture data collected on site. Miami. Florida; 194S-19-16. 1951 to September 1952. Slate

RICHARDS. B. R. and W. F. Organisms listed; also wet Glass panels were exposed at panels qvere exposed at one.
prliinry weight of biomass. sea-tonal several sites in the bay be- three. aid five meters below

CLAPI'.1944. occurrence, and percent coy- neath rafts. Temperature. oystzr rafts.T.prtr
isis tPoc dr' oo L eon In'-!lt g otd sali~iity. oxygen, and-plankton data collected on site. Orga-

atons ach ldae Jeour lt Six seral stages to climax data collected on site. Orga- nisms listed; also season of
foruesrbdwtrtecn nisms listed; also relative occurrence and relative abun-

na~oe~aine eserl ar clusion drawth tue sc- occurrence and rates of dnentd
5 (3): clu9o 195.ta ru u- ac ntd

Dayon Bech195rda cession occurs in the fouling growth noted. More numbers at Onagawa
1942.ton peahel xod community rather than sea- Authors found neither a true Bay but more species at

two feet below MLW at pier- soa rgeso.succession nor a definite sea- Matsushima Bay. for reasons
sonl p~grssin.sonal progression occurring, not stated.

side for monthly periods- SCHEER, B. T. and D. L. FOX, Changes in the communities
Temperature data also col- 1947. Attachment of sedentary of organisms appeared to be TAEanC.HI

leced.Orgniss lste, arine oraima to pro- the result of interaction of MELI, 16 Studi speri-The site was found to be sat - %au 1uae Proeedng -number of factors. MENZ.,i 1965. mtii tFl~tuP.mentali's e sistemtici Bu
isfactory for use as a niarine ofthRe- Societyfor Exprmn The pollutants of Biscayne ,K

exposure sainie.ad. tal Biology and Medicine. Vol. Baverddtohv asiu- fuia. nl poro dCivita-_
quate fouling and boring cam- 65:92-95. lating effect on growth of deci 44 di-3.Aca.N
niunity and year-round settle- oln rains wr foulers. diX()i:.7

mn.Foun toalss tor This report not seen.ment. found t attach lessreadily t 93Mrnmaterials coated with petro. STARtOSTIN. I. V.,16.Mrn
ROMANOVSKY, V.. 1961. t : latumnthan to uncoated similar fouling in tcchnica! conduits in TARASOV. N. I., 1961(a). Mja-

drological conditions and bio. materials. The interface be. our southern seas and sonA-e of rine 'p4ln - USSR. Zoo.
loical conditions in testing tween the petrolatum and the the methods in fightinR them. 1j-hW7_ hiil Vol.
stations;. Vol. I - In Europe. wa.cr was found to have a MarineFouling and Borers. 40(4):447-489. Moscow.
and Vol. 11 . Outside Europe. negative charge, which may Trudy Instituta Okeanologil. Mostly a state-of-the-art
Organization for Economic be important to its aintifouling Vol. 70:101-123, report on current antifoulling
Cooperation and Development. properties. Black Sea. Se., of Azov. and efforts in USSR. Principal
Oceanographic Study and Re- Caspian Sea; 1960. 1961. macrofoulers are listed and
search Center, Paris, France. SKERMAN, T. M.. 1958. Marine Water conduits were examined their occurrence in USSR

Test stations located at foulinp at the potofLttl L- and some iron panels exposed waters noted (Eirents Sea.
Portsmouth, England. Tron. ton cealand Journal of for unspecified periods. Orga- White Sea. Baltic Sea, Black
deheim. Norway; Drobak, gTence. Fol. 1(2:224.257. nisms listed; also weight and Sea. Sea of Azov, Caspiari Sca,
Norway; Cuxhaven. Germany; Lyttleton. South Island, New seasonal occurrence noted. Sea of Japan, Okhotsk Sea.
Dcr fielder. Netherlands; Zealoan. 1954-1955. Perspex Most of the foulers listed Bering Sea).
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TARASOW. N I.. f.Gelb) Focd- insaltnity error% of up to &Zckodinz penetration of one- Gardeni 1zAlsd. in Sydney
inS :e aers GT*ac 4.93 pa rts per tkocsAand The Ceoh inchk sta.- s% stel harhour. 047-11W.. Perspex

a Z:Jpa.. rd InaMiV electrodes were f~to be ne)~u panels. after Ili and bakelite Panels were ex-
Cite azis. rot 2Q:3-S? coated with a £fit= Of diatoms% days of exposure a. a shalloaw osed bywrecly and mont:hly

Rossian: Coas% of Z!he- Sea Of an-d algal spores- test sz:e at Cl tagoc. beneath ra!ts a. four shallow
Jazaz: 1953-1956- 5--ayswe:-e After cleaniz. :Z-_ coodoc- Virginia, sites in the harbor Temspera-
examined and steel pane)sex- tivity cells again recorded tore are data collcted
posed in slallow water for salinity Values -aithizn allow- WEISS. c 3_. $148). 'roe sea- cc site. Org2nisms isted and
unspecified tinie5. Organisms awte Isira sona occurrence of adnry rlaluve occU.rence td
listed and weights of biomass main *rzanasnms n! tiescae "Zost foligx foonid 00 rough-
noted VRtCK. R J.. 9062- Acoustic ta.Florsda £-coogy. 6'oT coed. dark surfaccsanddurngc

This Is a so mnaryof several effects of marine fO ~ ~ zil:3r.war=m ontha.
fouling studies carried or- transdu70cers TR '~-IA'5 . Biscayne Day. Mianii. Ior-
during 1953-56. 'Naval Ordnance Laboratory-. ida: 1042-1945S Glass panels WOOD. E. j- F_ 1955- Effect

Washi::z:oa, D C_ Were exVOsCd ---er rafts at of teinveriare and a
TEEL. R. B. and W_ F. FAIR. Chesapeake Bay. 1961, Hly- three sites irs the bay !or ene On soe marine facling orca-

JR-. 195Z. Teating of coal tar drop!fanes werc exposed to mion,:h periods. Tesnperature. =isms. Australian .100-Cal Of
coatings, Part Ill. Resistance foolin; during the growing salinity. pollution. and car- inc Vol. 16:34-37.
of fouling and degradation by' seAS0n 34easuremnt~s of rent data collected on site. Auth!or found that 32C. was
marine organisms. Corro- beam panernt and receiving Organisms listed and monthly sufficient to kill %(vtilusz
sion. 'Vot I3(F):493t-500t. response were made bcta in and relativeoccurrencenoted. plaiinlatus. Galeola i'csil-

Barnacles were able to pen- :he fouled condftion and after Barn~acles were dorninants tos vrie ovcc
etrate coal tar coatings. En- the fouling had been cleaned because their larvae were and Ciona tetnl.-
crusting bryozoans. hydroids. offt Reductions of axial SIM- available at all seasons in Rate'of lKow also inhibited
!Unicates. mussels. and cys. sitivity rangzing from Zero to Creat numbers. especially at seta..nsent of larvae. !L!Z
ters were -ot. ten db were found in the fre- Beach Bat Slips where aur- droides rnaVica would not

quency interval I to 20 kc. rounding concrete walls pr.. ;c se on i ing discs at
* THORSONC. G.. 1964. Ligh, as vide a nearby brood stock and --- '. zreater than1. mn~

an ecolorical fact.or. ME IMF VISSCRER. 3. P.. 1937. Report nioderate pollution stimulated Bala-nus amrphitrite would not
VoL I(167). of fouling Xverirnerits at grovth, t spes great---. than

Investigations of the reac- PeCr = br Navy vard. 2.0 kniots.
lions of larvae of sedentary Honolulu. T.- It Unpublssed WEISS. C_ M.. 1948(b). sea-
organism.-s lesd4s him to the report to Bureau ofConzlruc- sor-al z..d annual variations WOODS HOLE OCEANOGRA-
conclusion that maost prefer tzon and Repair. BUSHIPS li- in the attachment and sur- ~ ISIUIN 92
shaded areas and dark sur- brary reference R-12 throern PHC M IUIX 92
faces for settlement and are R-21. U_ S. Navy Bureau of via fbral Mr*.Blo- Marine Focling ;g! its pre-
attracted chemically by car- Ships. Washington. D.C. a' ulolenfod _ole v riion. jinsted ates Naval
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