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Tablo of Contonts INT_ODUCTI(_

Pot _,_ny yuar_; _oro any foal Bcio_tific lnforr_tlon
Introduct £on 1

waB nvallab_oj wo bavo known thnt prolongod o_posuro to
Effocts Of _lso on L£bor_tor¥ An_Is 3

high lntoraltios of noi_o could cnu_o loss of ho_rlnE in
Ef_oct6 of _oisa on the Audltory Sy_tom 4

No_-auditory Efforts of _olso 10

known to bo defoc_vo w_th tho ©_uso Of tho do_£_it known

Effocts of _o1_o On Farm Ani=als 24
for over a hundrod yonr_. Th_ off0cts of Bound u_on mnls

E£focts of Nolso on _=_ls _5
ho_rin K n_o woll do_u_on_od. In tbo las_ low Fo;tra thoro

Effoct_ of Bo£so on Poultry 28

havo boon B_udios su_ou_l_ n la_o and po_ontlally
'Domo_tr_tod EffoQ_s of _olso on _lldl_fo • 31

fr_zhtonl_ _ n_bor o_ n_-_uditory of_o_s Of _o_so on _n_

coaso_uontl¥_ tod_ F thoro are m_n_ invo_l_n_or_ ¢o_ldorln_
Efforts of No,so on Dlrds 33

pou_blo non-_ud£tory offoc_ of soulld on _n _d tr_ln_ to
Effects'of Noise On ¥£_h 3G

oith_r do_on_trntu or d_provo thom.

E_ects of _._a_ on _.socts_' 37
In rocont _ar_; tho po_£blo of_o_ts Of hollo on

8uspoetod Effoets of Noiso on W_ldllfe _ 40

lnterfor_nce with S_va|s 41

_uvornl oxcollont roa_ons. (_ r_pidl¥ _-owln_ population
Dlroct Effocts of Noiso 44

and _dv_n_l_ _ochnolol_ 7 r_sul_ in ovor _ncroa_n_ nolue
D_scusslon 46

8u_os_io_ fo_ _loso_rah 40
dan_orous by-prod_c_ of virtually _vory _Fo_t of _od_r_-da_

App_nd_ _S

lifo--con_tru_tion_ tv_spopt_l_n I powor _o_ra_on I
Roforo_cos 6_

_nufactu_ln_ rocrea_ion_ ote. Toda_ wo find th_ _roas

pr_vl{_ll_lv _|d_rnll _m_ .n_ T_!_?."? __I"._.IVO_._ '

Do_-pollut_d bF noisoj nro _ow beln_ oxposod Or _ro _n

d_or of oxi_suro _o v_riou_ _clnd_ of nolso pollution.

Tho off_cts that lncroasod no£_o lovols will h_vo on wlldl_fo

i_ tho_o atoms aro vSrtually unl{nown. Obvlousl F _nl_al_ th_
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2

al_o includod, _Ithou[_h it is not _u o_haustlvo nor _s

_oly on thQi_ _udltory sy_tQ_ fQr cou_t_hil) _nd _t£n_ dot_llod _ IC wQuld bo it that waro thu m18_ion o_ thle

bo_vio_p p_u¥ loc_tlonj p_Qd_tor dotoc_ionj homln_p Qtc°j roilort.

will bo mo_o tll_o_tonod by Inc1'oa_od no1_ th_n _111 _p_clo_ For tho _po_o of thi_ ropQrC "wildllf_" is doflnod

that utili_o otho_ _o_ory _od_lltlo_. l;owovor I _uo to L_o _ thosu _nlm_1_ wlllc_L wo_o no_ bo_n o¥ h_tchod i_ c_tlvltyo

_o_p_ox Into_roZ_ion_hi_ that oxi_C a_oEl_ _11 tllo o_i_m_ Tbo li_or_ro _Q_rch ho_ ro_or_od w_ coDcontr_0d on tho

in _ oco_ystom_ Intorforon_o wlth o_ u_o_i_ _l_ht w_ll U_rlod fro_ ID_O to tho p_o_nc I b_t o_rllor _ortlnont

_ffoct _ll tll_ o_bor B_alo_, _tudi_i_ _o _I_o rQvlowod_ I_ w_ _ot po_Iblo to _o_r_h

I_ t_ _t: _*B _poriD_ With tho b_I_nco Q_ thQ _oroli_n _Itor_turo thoroughly lu tho li_itod tlmo

_uro fr_que_t1_ _ prov_ $o h_vo _orlou_ consoquohcos _v_il_i:Io° T_or_o_ i only clo_r1_ rol_v_nt _nd _D_dily

_o_ both _n _d tb_ oCO_yBtQm; _h_tov_r _octH _G ob_iP_t_]Q roport_ from forolgn _tor_tuFo _o £ncludod.

Q_o_ya_o_ _vo_tu_11y _fect_ _n _I_oo _o$_o po1_ut_on A d_il_d ropor_ _f llb_l_B_ i_fol'_tlon rQtrlov_l

con_olv_b_y could di_1"_pt _ b_l_od o_o_y6_om _nd po_Bibly _rvico_p _ou_co _tori_l_ _nd _0r_or_ _d _o_ci0s co_ct_d

Q¥_ co_tr_bu_o to tho _xt_tlo_ of _ vulno_b|o _po_io_. for _nform_lon i_ p_HQnt0d in tllo Appo_dlx.

M_ny _o_i_ Q_ wildlif_ to_y _Jco ond_oro_, Ap_rt _ro_

tho tb_o_t o_ tho Irrot_oV_b1_ _os_ Of _ p_ti_ul_r _poclo_ Eff_ct_ Q_ _oi_o on I_bor_tory _nl_iB

wo b&vo _o _ert_in k_ow10d_ ro_rdln_ _h_ pasnlb_o o_f_ct_

irrBpa_&b_ d_o _o wildllfo _d to tho _la_co of _tur_ Important _o _now_

st i_ _nd_tDry _h_t _ c_1_ul_tQ tho o_uctod Incro_ CI) _t _ou_d_ _ _l_._l i_ _xpO_Od _o (_._,_ frequvnc_e

i_'_oilo I_¥ei_ _n_ _ry _o _1_to thom _o thQir po_ibZo _poctr_ i_tom_i_¥p dur_tlo_ I _nd p_tt0r_ of _xpo_uro)|

i_p_t o_ _r wildli_o° (2) _h._t _ctor_ d0tormlno _n _ su_co_tlbil_ty

It h_ boco_ _ppe_o_t tb_ thoro iB _ _orlou_ Inch to noi_o.lnd_l_o_ d;ti_o (_,_, _puclo_ agof _udlbili_ r_ng_ I

L_oc_uso o_ tho high llkollh_od that hollo o_o_t_ on do_o_tl_ i_ l_bor_tory _l_rimol_ts usln_ _nlm_is I boc_us_ _n l_bor_to:'y

offo_t_ on wild _ni_]_ _ _um_y of _i_o llto1'_tu_o _ip_1_t_d to d_'rmlnQ th_ l.Dl,_tlon_hip_ boC_o_ll hoiBo

co_c_rnod _Ith tb_ offoc_s _f nui_ an non-w_id _im_Is 1_
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! @xpo_tlro n.d o_foctD on the animal, _zporlmcnts tnv0z]tig_ting a very _onelt|vo 19dicator of wlz_t ho 1_ ho;trlng, AudStory

_ho e_fo_t9 Of oxposoro tO noioo cCtD bo 91nBO_flOd ifi tlO thros]tO1d9 in _n1_l_ nro froquolz_ly dotormlnod by using a

ba_1 C CatOgorlos: (_) Btudlo_ of offset9 on tho audltory "conditlonod _voldanco ro6po_o;" th ° _i_t_| is tralnod to

ByBtO_ e arid (2) BtodloB O_ Don-auditory o_footB, avoi d B[iock by movinff _r0m ono Bids of R two-_h_mbQrod C_o

to _ho Othor. If tho an_l I_ woll-tralnodj this procoduro

i Effects of Nolso on tho Auditory By,tom can provldo a vory s._n_ltlvo n_a_uro of h1_ ability to dotoct

AS wlth _t the b_s_ doc_tod offset c_ _o|_o o_ t°ns_ Of kn°_ _r°_uc_cY and 11_o_ity. At_ a_It_i's hoal'ing

l_boratory _.lmal_ 15 the production of ho_rl_g los_ or Caa b_ tsstod, tho a_l_l _ho_ c_ [_3 0_PO_ 9d t ° DO_BO_ _nd

d_go ¢0 the a_dltor_ _ystoL Thls ca9 bo p_oducod by a hoarl,g cnn bo roto_tod to doto_mi,o tho docro_so i_ hoar£_ K

brief oxposuro to vory loud Bound or by prolo_god oxpo_uro abtlttyo

to _odor_to lowol_ of sound, Impulso noloo 1_ _o_fid which _lso_ Vory q_lo_lY _0 ltB

_xim_m into_Ity; it has a vory fa_ rl_o ti_o, on _ha ordor
_0 study ho_rlr_ los_ £t i_ nocosfl_r¥ to _oasuro

ho_l,g abllit£o_ boforo _nd _fto_ oxpos_ro to nolso. A =£Jor of a f0w mlcro-socond9 (i.o._ _ low millionths of a Bocosd).

problo_ 19 _t_dyl_ aoditor_ offset9 of _olso o_ &_l_la 1_ If o_f_lcio_tly l_o_l_o e tho r_p£d p_osBuro ch_ogos prod_cod

tho dotor_Iv_tlon of what sotmds tho _ni_t_l _'hoar_* _ £1thcr by i_p_lso sound can d_h1_go _ho o_r DY rup_urlng tho oa_-_um_

olo_troph_iological rocordlng_ from tho a_ditory _y_tcm, Or by dlo_pcln_ _ho chain o_ ¢l_y h OlIO_ £fl tho m|dd_o ortrl Or

boh_vlor_l ro_pO_O8 Of the aol_l cnn bo usod to _s_o9_ tbo by da_ing _ho sonsory coils and othor _tz.uct_o_ i_ tbo

so_ltlVd_y of tho oar. Tho Proyor roflox, a_ oar-t_ltch inner oar. Poohs z _tockw911, _nd Adofl (19fi9) s_ud£od

ro_on_o to Bo_d_ l_Jlc_tos that an aol_ h_ hoard a so_od, hlstologlc chanKo_ in 14 young 9ulaoa plg_ c0chlo_s following

i Thl_ roElox is _ roli_blo. _Jt not ¢t VO_ _o_itIvo tost of oxpo_oro _o _mp_Iso sound. Fivo hundrod rounds of p_pc_ Cap9 I

hoarl_g 1_ _i_]_, b_ca_so thoy aro cap_blo of hoari_g _o_od9 prcduclng _ avora[_o _ou_d-pros_urc-lovol (_PL) O_ lfi3 d_I
woro _lrOd 30 Cm from tho o_P. Tho _ol_oft trots I _o 5 -_Oc

i that _ro loss i_tel3_o tha_ tho _ou_d_ that pl'oduco tho rt_spon_o.

! A_ _t_lt_l c_lz bo tr_lflod to ro_po.d to a Sound _tlmu_tlfl by ctpart crop _ 45-rain .nrlod. Tn 11 n¢ th_ o_r_ _.._._ c.''-o.'ry

U_l_[_ thO BOUh d ItS a CUO _0 oht_l_ toward (o,g. t food) or to _air coll_ woro do_troyod in a n_rrow band f_|d_y a_ong t[lo

OBC_pO fl*o0t p_l_llmo_t (o.g., o_ofitric _hOCk). If tit 9 fla/_a 1 °r_'afl of C°rtl' T[l_s d_r_o wa_ ca_p_rablo to ]ll_to]o_c

i_ app_opriatoly mottvatod (i*o., hungry or foarf91 of _hock, chaago_ produced by oxposuro for 4 hr to _ _tOOO-I[_ _ono _t
SPL of I_5 to l:]O dD. Majoau-Charfio_-s_ _orlln, a.d _h|tohouflo

dopo_dl_g on tho CircUl_St_19CO_)_ hl_l rosponsos ctlrl Horvo a_
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hro_d*h_tld nol_u toad to produco chatlges throufihout tho
(1970) studied da_go produced by sl_nllatod annie booms in

24 gulnoa pigs, Thoy du_orminod tho ani_Is t ho_rlng abllltlos Ion_t[l of thu cochlua,

by tostln K for tho Proyo_ roflox ovor _ tango of froquon_Io_ In a study oF ozpo_uro to puro tonup no_gloy (IOG5a,

from 125 _o Ifl,000 ILz, Tho g_inoa pigs worn indlvlduaily 1965b) oxpo_od 211 gulno_ PiBS to n 500-I_ Loan _t n SPL of

!_8 d_. FOIIOwlzlg oxpo_uro for 20 miu, thorn W_S a docro_o
oxposud to Bimul_to_ sonIG I_o_ h_vlnE dura_ion_ of oi_tlor

_n _ho nmplt_udo of coohlo_rmlcropho_ic potontials ro_ordo4
2_00_ 4_6_ o_ 12_.00 _i_li_ocoIlds (oath _Ili_._l w_S oxpo_od

fro_ tho Innvr oar_ indicating tha_ tho oa_ w_ Ics_ _onsltivo
to _nly o_o of thoso durations){ 1,000 b_om_ _o{'o produood,

_t _ r_to of o_o .po_ sooo_d, Tho i_tor_ity ot onch boom _s to sound. AI_o, hl_ologlcal _tudios rovoalod o_termlvo

ropor_od as approxl_toly 130 dB, but _ho ro£oronco iov01 _ _a_t_go to _o_uory coils and _uppor_In_ _tr_ct_ro_ in tho

third _rO Of _ho oochlo_ with l_tlo O_ _0 damago in tbo
_0_ _tod. To_ts O_ thO l_royor roflox following o_po_uro _o

fourth tur_, In _tud_o_ Involvln_ _0 guin_ plg_, Cotlti _d
tho booms failod to doto_t a_y oh_go8 Ix: ho_ring ability in

BorCo (10_4) found tll_ oxposuz'o for _ h_ _t n SPL of
_hO _ino_ pl_ _l_hou_h _IoPos_Opi_ o_i_ions of _[lOll"

100 dB to froquozlolu_ of 250, 2,000, 4,000, or 8,000 }_
oochlvas rovnalod los_os of approx£e_tol7 10_ of _ho hmir

col_s i_ _ho glr_ turn. Thi_ _ns am_zlngly llttlo dn,_go, producod oonsi_tont _o_abollo chango_ in tbo in,or oa_.

Eod_Ic_ion in tho uctlvlty Of tbo o_ymo cytochromo ox_d_so
co_IGorlng thag naoh a_l_l _ o_po_od to I_000 boom._ nt

W_ dotootahlo £_ sovoral dlfforo_t s_r_cturos of the inoor
tho rato of O_o pot socond,

o_r; this _oduo_lo_ w_ _ot rola_od to _ho troquo_c¥ o_ tho
Boonuso Of th9 vo_y briO_ d_r_ttion5 Of lmpu]_o sound_,

tho¥ ann do_o_thod in to,ms ot 1-1so timo_ _x_m_m intonl{ity _l_ul;ttin_ nolso,

(po_i_ pr_ssuro lovol)_ and du_ntioll, _ound_ h_ving a lon{Io_ DO{_ and guinva pl_ _oro u_od as oXpori_ont_l a_l_l_

dllr_t_o_ Ca_ _n _d_tio_ bo do_cz'lbod by t[lolr groquoncy by Covo_t (1953) ill a _udy of _ho bistologic _h_gos in

_po_trum, A doscrlptlo_ Of _ho froquonoy spectrum provido_ tho organ of Cortl _ollo_i_g O_llO_uro to i_ton_o _ound, llo

vory uso_til l_for_tion bo_nu_o _ and othor a_lm_ln aro cxllo._od 1_ gul_o_ pig_ _nq 7 d_gs to 50:000 to 100,000-Ilz

5ollnd. E_ontially, Covoll found ,_rJtod histologic changos
_ot _ll_ally s_rmltlvo to all froquonolo{_. SO_nds with

in _ho organ O_ Corgi following o_po�_ro to intonso Mound,
difforont _roquo:lcy spoctra h_vo difforont oftoc_s on tho

indlcativo of _ loss of hoarin[; i:_ tho anl_Is,
a_ditory systom. }ligh froquonc¥ puro tonos or narrow b_nd_

In Somo prolimitl*_ry _tudlo5 of _o_porary throshold
of _oiso to_d to produco nhangos £_ loc_lizod roglons of tho

Shift (a tn,lpor_ry _lovatlon of tho lovol of lo_ost lnto_l_y
innor oat-, _horoas lo_ f_oquo_oy tonos, _nd rnndom or
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sound that Q4tn bo honed) l_ chinchllInB; Potor_ (10G._) Rocordlll_ from tho round window lndl¢_tod that _ 20-min

dotormlDod that tomp0F_ry _hroBhold 8]LL_t (TTS) _n_ro_Bod o_osu_ _'odncod _o_ F_r_n_ lo_ J_ Bo_SJ_LVL_y _rJ

wl_h lncro_od dur_t$on of oxpoBuro to _n octavo b_nd of both i_roups. MLl_arp _tBonj _nd Covoll (1963) oxl_o_od

lO_Z w_ _o_ _opo_C_d). _/1 _n o_porLm_nt _o dO_or_li_o t[lo lovol_ _cro_ o_t_vo l_lnd_ cont_r0d _ 850 w 1_700_ _zz_

ol_t_ophyni_0_l_ _orro_tt_ o_ tompor_ry th_o_ho_d 3_40N |1_ E._.po_o_ t_ _ _|_L of |1_ d_ _or o_o-el_h_ o._

_hl_t_ _nitoz_ Eldr_d_o_ _nd T_plor (1070) oxpo_od _n hour o_ 105 d_ $_ ono-_ourth of _n hO_r p_oducod _xl_

ch_llc_ll_ _or 48-72 hr to _n oc_vo b_nd of no_eo _e_to_od _i_ _t 4_000 IL_. F.xpo_uro to u_i_ta_ru_tod nQ_Bo _t • SP_

• t _00 |15 with • _PL o_ _S _Do T_i_ oxpo_uro producod _ of 1_ d_ for _S _in to 8 I1_ pro_ucod mo_ poignant

b_avior_l T_ of _bo_t 48 dB in tho anl_l_p wLth rocDvory thro_bold ohLf_ r_.in_ tro_ 5._ dn (fo_ 15 _ln) to

roq_l_in_ &bout _ d_y_o Chef,OH iD coc]_lo_ _ic_opho_Lc6 40.G dB (for 8 hr). _ro_k_ u[3 _ho total oxpo_uro l_to

l'o_Qrdod f_om tho _uditory _o_vo woro m_h _ro_to_ th_n oxl_o_uro h_vLn_. _4-hr _n_orv_tl_ botwo0_ _l_tea_ 7 1/2_1_

_ot_o_bor_ _nd Eld_ed_o _in pro_) obt_lnod _nxim_ _T3_ of _o_hlo_r injury w_ 0.R_. Ward _d Hol_o_ (1070) _lso

_0 _0 or _or0 d_r_n_ 7 d_y_ of oxposuro, llocovo_y f_o_ _tudiod th_ offsets of l_to_mitto_t _ol_o o_ _o_rin_. Two

tho_o _r_ roqu_rod _bout _ d_B I _th B_n_ of por_n0nt _roup_ o_ four _on_u_l _hi_ch£1|_ (l.o. _ _i_£1_ with o_o

thrQshold s]l_t_ of lo_ than 10 dD _t cort_in to_t 0_ do_t_oyod) woro o.xlios_ fo_ 2 t_ _o _ 700 to 3_000_]lz

_roq_oxlc£_a° Cochlo&_ _otontl_16 woro _oducod _nd h&l_ _d o_ hollo _t _ _IIL o_ 1_7 dU. 0n0 6_oul_ _ o_I_o'_0d

¢ellB wor_ ZOBt _r_ _ho _ocond _l_d third _o_hlo_r turns. _ontin_o_l_ tho othOr h_d ol_ht 15-mLn o_posuros _o_r_tod

_oB_ _11d d_a_o to _ho' _t'_ltory _t_m. L_w_o_co _nd ¥_nt_ L..zil;l._l _l'o_o_*d _r_£_ o. _ t_o_'o _JJ_ _.C'_) dD_ l_ tbo

(]057) _tim_t_d 6_i_ pl_B with wllito noiBo I _ou_d p_o_u_o _nin_l'_ _llo_od |n_r_lttont_ h_d cQm_o_o_¥ r_c_vor_d

lo¥o1s_ rr_t_u_od _t tllo tymp_n_a mo_r_no_ wo_o 1_0 d_ for _l_lztn _ wooks who_ tho _ni_|H _po_cd co_t_uous_y
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Two_ty gui_o_ plg_ woro oxpo_od to FockoC boo_tor bocomo a mnttor of concorn e duo to su_g0stlows tl_t nolso

onglno _ols_ by Gonz_Ioz_ Millor I _nd Zstro (ID70), Four _my ac_ a_ rL phy_Iologlc_l _tro_or produ_In_ ch_ngo_ simi1_r

groups of _vo _n_Is oath woro ]oc_tod _t dlst_nco_ _rom to tho6o brought _bou_ by oxpo_uro to oxtro_o ho_t_ col_

tho _olso a_urco of 7_p ]SUp 300_ _nd 5_000 _t respoctlvoly, p_i_f _t_. _horo _ _ cor_dor_bIQ bod_ _f _i_o_turo

FQr the throo C1o_o_' poslt_on_ _o_nd_proB_r_.|ovule_ _oro con_or_1_g Dh_Iolo_c to,polo to str_ _d _ow thoro _

_bovo 110 dI] fro_ 8 to 8_000 I_ I _Ith po_ n0_r 14() rill _IBO _o _v_d_o tll_t o_o_ru _ nu_ _y _._u _l_i'

h_twoon 8 _d 31o_ _Iz_ Po_k p_o_urn lovo]e] _ _ho _ourth _h,_n_Io_, Thu g_or_l _Ltto_n of ro_por_o ta 5tro_ l_cludoB

po_t_o_ wo_o no_ 110 d_ botw_on 16 _nd _I,_ IIz iLnd d_oppo_l IIQU_I _nd ondocrln_ _ctlv_tlon brf_n_ _bout _ vt_rloty of

o_f _p_d_y In tho hi,hot froquonclo_° Fo_Io_n_ 5 m£n B _o_s_r_blo _h_n_l_ B _h _ Incroa_Ju in blood pro_uro I

_0,1 _oc of oxp_ti_o to tho rockot o_Ino z_o1_o I Proyor _v_l_blo _luco_o_ b1_od _ovo1_ o_ co_t_cQ_tor(_Idsp _

_oflox thro_bo]d_ _dSe_tod _1_o_t comploto lo_u o_ hoarln_ ch_ngo_ _n tho _dr_p_l _l_nd_. Thoro i_ _v_do_co th_

In _ho _ alo_oJ_ _ouP_p up to _7 d_y_ poe_-o_po_Q_ thoro p_oloni_od o_po_uro to _v_r_ i_tre_s c_n o_u_ _n org_e_

_voro o_ly _ht tompor_ry Ioe_so_ i_ tho third group _nd no ro_our_o_ _d ro_u1_ In _o_th. On tho _th_r h_nd I _ _n_r_l

_e_ur_blo o_oc_ _ tho mo_ d_H_nt _odpo rltl_011 u_dor _oud_oP-_ that protect It f_om _t_Js bocomo._

IBh_Ip T&_h_hi_ _d I_o_h (I009) _oportod th_ oxtrom_]y _u_co_t_blo to d_o_o or ovon _o_h undor ov_i_

o_posu_o fo_ _0 mi_ to whlto l_oi_o _t _ SPL of 110 dB _ildly _tra_ul _i_u_tlo_° Tho _ctu_1 _1_n_flc_nco fo_

produced ro_uct$o_ _n tho numbo_ of _lycog_n _,r_u1_ Sn _n _ir_1 of _ho phy_olo_i_ r_ov_o_ _o _tro_B la not

_no_ plk_ I e_r_0 They _u_o_tod that _lyco_on so_vo_ _s undorstood,

_ o_ur_y _ur_o _ tho h_r coI_. In _x_ _rly _tudy_ ¥o_ko1_ Shonk_n i nothb,_ller I _nd

ThQ Qxtont of _o_o-lnducod honr_n_ 1_s_ or d_go _o _cCanEl (1D4_) o_ilo_d _dr_Ioctomlzo_ Norway r_t_ to _ho

tho _ud_tory sy_t_ dopo_d_ upon inton_i_y I _oc_ruml dur_Ion_ _ollnd of • b_a_ o_ compro_s_d _lr _ m_n _ _yj _ d_y_

p_t_or_ o_ _xpo_uro _nd _nd_v_du_1 _¢opt_bil_ty. [Io_t _ wo_ for n your. Th_ _vor_o By_tol_c pros_uro _ _ho

Intorv_s 1_tor_o1_tod in o_po_uro p_r$ods _ _i_ni_c_t_y uoi_o _xl_o_d r_t_ r_i_ from _ _i_1 v_luo _f _ m_ H_

_odu_o tho _mou_t ot d_ma_Oo to I_4 m_ I]_ i_ tho 1_t 2 r_onths_ _hilo _on_rol v_lue_ _'o_

_om i_4 _ _7 r_ [I_, _Ior_) rocontly (C_._v_t_ova_ I_Jshkln_

_o_-aud_tor_ _ffoctB of _olso ]_or_hov_k_y_ B _nd K_v_r_l_ i_) _ r_t_ _ro oxpo_0d _a _I

_0 dB _oi_o for v_r_ou_ tIi_ fro_ IS to _26 d_ya. Fol]ow_

O_ly roco_tly h_vo non-_udltory offoct_ of no,so
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I min ot _ol_o tot 11 d_Fa nnd _o _ mfn of no_o for 15
o_posuro to _oleo_ an_l¥8os rov0_lod Hl_£flc_t dro|_ in

day_j ro_p_goly. _)_u Llu.t_u cui_i_¢od o_ J-_0 llz ut
_corb£a _o£d Qol_to_t_ _d WOlghts of tho _d_Dn_1_ of tho_o

ro_Donso Upon coB_lon o_ _udl_o_y _t_]_¢lon _lso h_d
boon _tudlod quit_ _xtonsiv_l¥ _n rodon_s by Anthony _nd

_o_¢ blood (,_iu_t)llono _¥o1_° _mul_t_d r_t_ h_td
_ckor_n (195_, _DS?} And by A_thon_, _cko_n, _d L_o_d

blood _,lut_th£ono lovol_ th_n did _ho_ _o_tro_o Gobor_

Andor_oll, _nd _n _yno {i_6_) lnv_s_i_d Cho phy_golog£c
140 _I_ SPb, 101000-20,000 I_ at ll0 dD _PL, or _,000-40,000 l_ _t

i 1_ d_ _PL, D_r_tio_ of a¢£mul_tion I_r_ods £ncludod & _lnglu
(15-_70 min_ _9-9_ hr, _nd _] d_y_)o ThO _tl_ulus w_s n

nnd ©yolo_ of 100 min on n_d 100 mln of_ _h_oughou¢ n
ovo_y h_ur. Tboy _otod lowor ooBinoph_l ¢ou_t_ r_lsod

4-w_ek OXlX_u por_od° A_thou_h tho¥ obtninOd _nd|_tio_

tho ndronnl _l_md_ _nd _z dooro_o _n tho nu_bor of _£r_ul_ting
_r_nB_to_¥ _crunBo_ _n _lyc_i_ lovolH _ tha b)ood prior

ooa_nophll_ t_e_e ch_n_o_ _o_o _oner_lly _ll_bt _nd trnn_lon¢.
_o bocomin_ u_o_ _o _xporl_o_t_ Xl_ndl£n_, ho did f_._d

out _ _0 _xpo_t_ro_ to S0-87 d_ hollo _or _-|_ m_._. DU_ to

but by _] _0 tho do_ h_d _n_ly _ptod ¢_ _ho no_

) with _ddltional st_oasful _ltu_tl_ns. They iL_so no¢od Chic _tlmuluu_

by _]bow_cz=_rl_w_lk_ (19_2). Gu£no_ _l_s wero _pos_d tot
! _p_o_ru to 1_ _ro 8tros_ful th_n low _roquo_¢y _ol_o _

1 month to d_l_y 45-_1n po_od_ af no_o _ 1_0 _5) d_ SP_

L _ith _roquon_l_s from 100 to 50,000 l(z, I_c_o_ In J_c_tc

i _ou_o Qt_.l_s cons_dorod to ]_s _ol_u_'_-ro_l_t_t (Anthony

_nd Acko_n_ _957}. Jurtahuk_ Wo_t_n, _d S_c_lor (]959)

_ubJoctod two group_ of Winter _lb_no fo_lo r_t_ d_ly to



f_tty _o_ds I tho p_s_ lipid m0_t lm_lic_t0d in _ativo hl_hur cho_o_t_r_l contullt in thoir I_rt_, Tho _thor_

_ra_port within coll_ $ncro_aecI _l_nlf_oantl_ in _o_1o con_ludod that _udLto_¥ _t_os_ _oduco_ Ch_ _n h_d_n_

_o_to_ _o_o _or 16 hr. ]IruL_ _nd _no_ (19_._) p_odu_d by ch_on_ hyl_o_h_l_rnic 6tl_u_tio_,

d_mo_qtr_od that whOSo r_t_ Bubj_tod ru_t_dly t_ 95 dB Th_ro _ _dd_tlo_l ov_do_co that _ound _tl_l_t£on

no_Q dovolo_d _ncro_d uremic ¢_ocho_lnos I _n_o0_9od p_oducu_ £tu o_o_v_d o_fo_s vl_ cort_co-hy_oth_lc

_roo _&tty _c_ in blO_d l_r_j and _d _u_ron_l lnt_r_ctio_ with tl_ hypol)h¥_o_ _dro_l uy_t_. _urno_ _1_)

_zo° _r_ho_* I o_i_od _ntr_l_ _ho_od ch_ctorlst_c wol_ht _tudio_ tho off_c_ o_ sound o_ tho Jl_o_hy_ _f tll_ r&_, _

th_ _udito_y _t_ul_t£on c_n _ntor_orD w_th l_pld _t_boli_. fro_ 1 d_ to _ _oke ro_ultod _n h¥1_rtroph_ _n t)lo par_

_h£t_ _o1_o _t _ _PL of 10_ dD _s l_r_ontod 24 hr _ d_y lntorm_dl_ _nd hy_r_ctiv_t¥ _ tho _d_oi_l cor_ox_ 0_._Q n_

• _d _n _ddit£on_l _tor_tto_ _,IL_. _u_ w._v_ w_th ._ I_ott (1966) _ttJdl_d L)ta _f_o_t _n _ts of r_col'dod

du_tio_ of 1 B_c _nd _ _PL of 1_4 _ll w._ pro_r_m0_ to thundo_l_l_ of 3 to 4-_oc dur_t_o_ w_th _ fro_a_c_ r_n_o

_nd _4 r_bbit_ _ro o_o_od _o_ _0 w_k_, T_l_so _n_l_ o_fo_t with that f_onl _ puro _ono o_ _SD IIz _t |U0 dD pr_tod

roc_igo_ _t_d_rd d_Qt_ _nd w_t_ but w_r_ _dminl_toro_ _o_ 2 min out o_ _vor_ 15 mi_ for 4_ r_, Ur_o w_s culloctod

ffr_u_ o_ _n_ _t th_ e_d of wo_l_ _ _nd _° In t]lo r._bbit_ _ducoll omotten_l r_or_eu which tho l_0-_z tono d_d not

howovor I pl_r0_ _holostorol _ud _n_tin_ pl_ trl_lyc_ldo_ l_ro_L_¢_. Thunl)0rcl_ii_ ._ff_tod th_ h_p_th_l_m_ re_ult_

d_f_r_nco_ botwoon sou_d-_tro_od _bbit_ _ud L)lol_ _ntro_ produc_d I_ICZ'_IL_II _n _odf_m r_rld l)ot._nium o_._tl_ with

oxl_3_l_t_l r_bb$£_j p_u_ _oro _or_ _tho_o_clo_o_ _d In i_ r_ollt _t_dy (lll_o_hl_ I _to_ Oht_ _nd Itoll_
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J.960)p r&t_ _voro OxposQd f_o boll.x'ln_in_ for 2 _ln _spo_trum oxposuro I for 20 m_,n oul; of op.ch _0 m£n por_.od I to no_.ao

_nd no_o ]ovol woro uot roported_. _ol_,-Z'll_gliig produ_r_d _t _. SPL of 1_0-144 dl_ w£_:h froquonc_-oB ol" 300 to 4_1_00 _._

_.n _,ncro_._ in f:hQ _,_tlv:l.t¥ Of Co_:l_otro_f.n-_'olo_l_[_ did not: _lffo_; _._o Bo_lo, l _co_'o_ of t]lo oxp0r_._ont_l _nl_._,_

o£ _dronocoa't,i_ot_o_l_ horl_ono _ACT_) fl_o_ thQ plt_,t_'f _c_lv,'_tl_n W_ fou_d_ _owovor I _u_g_:_,l_g _:h_t _ol_rO_l_CO

1_ wol_hta Of the" p_,_u_,t_.ry _d _drol_l _l_nd_ :_ ho_l_:tz¥ _tudio_ _f tho tosto_ of _ound-o_po_od _1_o _ovo_od

_lol_u_'o BUBcopt_.ble _'l_t_, _'ho _ouud-so_tivo r_t_ nl_'o_.dy _lr_, or0or _po_'o_.tocy_:o_ l'orl_tio_ of to_'_to_to_ B I_nd

w£t_ o_ oXpoBU_'O ovo_'y _ to a, d,l¥_, Tho _roq_oncy _nd Ily_o_p|_l!_,. _on_o_ and Is_che, r _1_4_ o_._l_od tho

ch_to_'_.l_l¢_ _._d I_olBo r_fol'onco levo|_ _rol"_ not ropo_'tod_ offo_t _ _co_t_-c BtJ.r_l,_on o_ gonlt_l _Llnctlon lz_ 48

b_' /_zo_lnsk_ (|068_i E_o_uro to no_._o _ypo _nd lovo_ Dot woro hou_od '_oar '_ _n oloct_'].c I.'oll _ c_ In dl_._o_ol, th_.t

roportod_ for _ b_ _ d_y fo_' 31 6_ 0_ 1_ w o_ 1_ d_y_ r_n_ 1 _ln ou_ o_ overy 10 r_lu_ _ h_ |or _Yw £'or _ d_y_

producod g_'_d_&_* lncr._o_ _i_ _¢otylcholl_e _stor_.s_ _ct_v_._:_, I pr_r to _t_.n_, '_ho _ _PL W_l_ 100 dD_ w_._:h _lXl_um

r_p_eodu_:i_'o _l_nda n_ fu.'¢tlo_l_ o,ro I_1_o _*o_t_d by 1_ f_r_,_l_ r_bbits tlllln in _'_r_lo z_ _nd _r _a _._'dl_ ¥1_1b|o

oxp_Lll"o _o no16oo Tho I'o_lt_ _._'o not _lw_ys ¢on_l_tont B in _1_ Of oitlLo_' tyJP_, A_d|tory _,_eu_ _ul_ln_ _ho

ho_v_vor_ A_;ho_y _d _'_lorodo (19_ ropo_'to_ no_t_vo co_ul_lto_' _l-iod lil_lu_od £ncre$1_od _orl:ll_t_ but durin_
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HOWovorj Zolz_ok (1064) reported that In rats _,ho m._,les I As their offspring. :_;.'zch of 81x male albino r_.ts wns bred to

well as thO _emaloal fertll_tloB were decreased. The m._]o_ z one oxporlmoxztal _hd o_e control female. TWO _utzuro_ Dot

nbillty to fort£11ze W_B reduced to 11% as compared to day wore ipducod from th_ flfth through the o£ghteonth day

70-8_ in control males; comparable o_foeta wore produced In o£ pregnancy In each of the _lx experimental females.

the female r_ts. SeXIeSt behavior did not; uoem to be Within 24 hr of birth two _11o nod two female pups v'oro

lnhlbited (copul_tlen _as vQrlfled by the presence of a selected fro_ e_cb 1_ttor and the rout wore romQvod. Three

vaginal plu_)_ a,d there wore no ch_BoS ttz the WOIEl|ts of mottlcrs izz Lhu experimental _.r_'_p _nd ;hruu i11 th0 _0ntrol

tho testes and seminal ve_lcles_ nor _.y noticeable gro,p kept tboir own pups_ while the pups of the otbor

• _tomi_al changes t_ the s]mrmato_on¢_ process. In similar throe mother_ Jn n_ch group wore switched botweo_ gr0ops

f_hlo_ SI_Eh _d Bao (1970) _t_diod the Of_Oet_ of nuditory so tha_ Dups _rom _xperlmo_t.%l (so1_ure) mothora woro

5_ross on rat OCelOt. They exposed 74 ad_It female rats cross-fo3torod os control mothor_ x_nd vice versa. At 2_

tO QOllZt;_'_IIOIIB audl_;ol'Y _tlxr_atlo_ by zl _000-]_ tone _t 100 d_Y S Of _go, the P_P9 wero l'omovod from the mothorl_ and

dD C fO_ up to I_0 days. They _o_d _hat 31 an_mal_ developed housed in individual cagou i_ the animal room. _onor_1

peratatont Y_EI_a_ o_tr_ _tor lO Cot_oc_ivo days of _tro_. activity lovo]_ wore tOstod ltt 30 aod a_ GO day_ O_ _KO.

t_e _eDd_t_o_. t_ol,13 _ore flo piI_H_,E!Lc_xnt difforooeo6 I_ body WOJ_E I [J_or

Thor0 is OV£dooco _hz_t sound z_Im_Zl_tio_ r_y Induce size_ or _ctlvlty lovols_ there wore slgxliflc_,nt dtfforonce_

l_l_tl_ ghaD_OB l_ exposed a_imale and evo_ in their offspring, between _xpori_on_l and control groups in m_zo learning.

&t boast £_ Ittr_i_ of mice th_ have boo_ specially bred _o Pups born to _othe_s that h_d audio_onic izoizures during

be susceptible to _udiogo_le soizur0s° I.i_dzoy [1051) pru_lzazzcy had sil_nlflc_ntly more errors _sd required

studied cmotional£_y and audlogonic _olzuro susceptibility significantly more trials th_n did pupu born to control_

I_ _,ee expOSed _o _oleo. The a_Im.%_ wor_ _i_ulated by cvo_ if _ho eo_tro_ pupu wore cro_s.fostorod on oxpori_on_.%l

the so_d _rom _ boll attached t_ a metal w_sht_b (Sllectrum mothers. Ishil and Yokobori (19_i3) found that _em_Io re[co

_nd _L v_oro _ot doscrlbod), lie reported itlero_sod _'._,po:]odto E]O, lO0. or 110 [lhen. white no1_e for 6 hr per

flu_copttbilit_ to seizure in cortai_ a_r_ir_ ot mice. d._y _z'ozu the eleventh _hrozti;b 1he _o_rtoonth d_y of _r0_nancy

Thompson and _o_tag (10_6) doscrlbod effects ot a_dio_onlc had rloz'e maltorl_iC¢l young. _ol.o young _til1_born. and _._llor

seizures In progr_nt rats on mazo-loarninz: abilities or ombr)'o_ _h;_s did uzzo_poscd mice. Tor_togo_lc effects produced
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by _u_ioKonlc atFo_B _o _I_o roportod bY W_rd, l_rlottaj _nd vlru_ just boforo oxpo_uz'u _o Round woro moro 8uscop_£blo

F_yo _I070). A _otorcyclo horn produa_.n_ B2-B5 d]l SPL _t to tho Infoctlon I wh£1o _tco Innocu]_tod &ftor tho oxposuro

GO-7_ o_ o_h hour, Fo_lo albL_o mlco (_wi_B._ol_tor B_r_i_) _u_coptlt_]o _o polyo_ v_ru_ _nd dovolo_d _oz'o tu_or_ th_o

woro P1_od _ tho ChG_bor _nd oxpo#otl _o tho DOi_O for _t _ontrol_ that _oro not _ound_c_Bod. Tho sound _upp_os_od

o_fo_tm woro _bt&_od w_.th _t_o_B 8 h_ po_ d_¥ on d_y_ 8 _o _o f_und th_1; _h_ _ound _oou_d _Lco h_d I_o_ w_thln

_7 o_ proGnan_y. Z_ _ho_o c_e_ 4_ of tho 1_t_or_ woz'o o_ch d_y _o_ thoy _ni_ht bo moro, Io_ Or Juo_ _ _u_copt_.b_o

_oBor_od _nd _a_ _ot&_. wo_._h_ w_ 0.44 _ whi_.Q _on_ _ot_.l _o v_'_l ch_.l_o _ no_-_;ro_od Ca_'ol _ubjo_B. Th_B

woi_ht Ln control l_ttcr_ w_ 1,45 B. Althou_h o_ly modorato _ra_to_y ch_Go _n _u_cop_Ibillty w_ found to bo indopondant

da¥_ 7_8 _o_u_tod _n _O{Y_ Yo_o_btlon b_ d_y lB. O_o_vo_ nuscop_Ib]o mi_o, _ rocont _;udy roport_ _o_o_£ndu¢Od

to_._o_iG o_foctB C_r_I_1_1 h_to_ dw_'_od hlnd 1_mL_p ho_rrh_o in do_. Po_o_kovl Ty_Ik_ K_.dz'y&vt_ov_._ _or_

of_o_tB r_Bultod in d_ch_o o_ _tocho1_in_ _d _oz'old_ I0_ to I_ dn, Two ho_R aftor ox_uro_ _ n d_w_;o_

_ro_ tho _dro_. D_cro_sod ul;or_no _nd p_-_co_t_1 blood llo_o_'rh_o_ _o_o _ou_d _B tho i_ I i_ _o_o 1ovo_o oxcood0d

_Iow w_o co_ido_od _o bo ro_po_Ib_o _or fot_l h¥_xi_ 12_ dl_. |ncroauod _oiso iQ¥ol_ ro_ul_od _n _ncr_od _u_b_ru

• nd pOrh_F_ dol_yod £_pl_t_t_on, At lo_t o_o oxporL_; of ho_rrha_os, but _ot _n _.ncro_o_ Ln tho _L_o of o_ch _o_.

h_ Bhown tho_o is • r_l_tlo_ botwoo_ hollo oxpo_u_o a_d _mphy_._$o_ ch_on Inducod by noiso o_po_uro wore _.I_

_s_opt_b_i_y to v_1 in_oc_Lon Sn _ud£o_n_c _olzu_o _[otoc_b_o _t _0 d_y_ po_tox_oBuro, oven _hou_B h0mor_'h___od

_od _n 800_L_ to_Q w_th a_ Inton_Lty o_ I_0-I_3 _ID fo_ _oi'_o h_ _1_a boon d_o_z'atQd _o dL_rtLpt L_h_v_.or

3 h_ o_h day On G_B _ook old Swi_s _.or _V_ mLco. Ln l_or_ory _n£_|_, Uozutuuko¥ (i05_]) ro_or_od 1;h_ r_;_

Uico in_ul_tod Intr_nns_11y WLth void.cuter _o_t_i_ _posod for 7 d_y-_ _o _ound_ producod by oloc_ric boll_ (fo_
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45; mlh to 2 hr "per day) became untidy and Ions _ctlvoj rate rospo[u;os wore more pronounced £n rats raleod in la_ge
littors in Soundproof hox0e ;_nd In those rnlgod irt s_11

refused to o=t_ and" boca_ agere_slvo. Borlsovn (1060)
llttor_ in the ani_l room thall WOre thoso In tile otho_ two

statod_that whirs rats oxpossd to 85-dB nolBo displayed

weakened _co_di_ionod rofloxost Five days of ro_;t wore i_roup_. Iflth the possible oxcoptlon of the cardlac respons0 I

all the_o morpholoRic_l and b_havlor_l chaI16os _ppoarnd to
nocoe_ry for th0 po_loxss to return to nor_l.

be _tablo.
Parmano_t effects produced by rai_i_K 80 alhlno r_ts

There _ro several tactor_ which most of the _tudios
I_ _'_0 different litter RtZOS _.nd unOov t_o dlf-_orent _ound

cited _bovo have in con_ nnd which merit gosoral co,_=ont.
lovol_ woro reported by firoh (1965). The r_t PUlm wore

Tho SPL_ usod woru mostly those which WOUld bu described as
dlVldOd intO llttors of olthor 3 or 13 anir_ls ¢ho_

r_ndomly l_slgnod 6o lactating fore.los othor than thoir own hll_ll or ln_orlso_ fl_d t.he dur_tio_ of OXpOBUrO l_ mO_C CabOB

_othors. II_l_ the r_t pups in each llttor lllzo _oro l'al_od wns _uftl_iontly _hort tlmt It wO_Id be typified as :touts

rather th_ chronic. A dnngor l_ goa0r_lizlng from "acute"
i_ 6our_d-I_'Oo_ be_; the other half wore r_l_od lfl ro_l_

_1_o ca_ in • noisy nnir_l room. There w0ro 10 m_lo and high or rnlnClvoly high lstor_lty level studios to "chronic"

low I_IVOIS or _tlm_latlon i_ thaC there r_y be no rolatlo_hip
lO _o_alo p_Im In o_c6 of tbo four _oups. Aftor 21 d_y_

at all. The longo_t o;_posuro dur_tlon oitod in non-_ditory
_ndO_ tho_o co_ditiott_ thO rat9 woro wo_nod and plnco_

fou_ ant_tls ¢o n ca_o, in tho _ommon a_l,_tl room for nn o_foct_ wn_ 150 day_* That should probably b_ co_ld0rud II
chronic oxposurc; howovore the noxt longest oxposur_ _a_ 42

addition&l _1 day_. At the Ond Of thi_ period (42 day:_)

_BUrOB _ro _do of body _fll_htSl BpOII_OO_S aCtiVity in day_ _hich wo, ld hardly qualify a_ _ ClLronlc exposure o_opt

perhaps for rol_tlvoly short-llvod orga_la_. The lovoZs of
an OpO_-fiold to_t t heart ra_o Increases follow£,g electric

_tlmu]a_lon cltod woro as high _ 160 dB wlth most In O_co_
shook_ _nd r_o_o latency in _ str&l_h_ runway at tile o_d

of i00 dB sad with few below O0 dB. Th0Bo are 10vel_ much
Of RO trials. Open flold m0a_ure_ _oro repeated _t 56 day9

a_d bOdy-_oights at 57 days. After tho_e t,osts, rvlativo I_yond wh_t wu wnuld nor,_lly find _l_ls ozposod to a_o_d

weights of the _dro.al _la_d wore _oasurod. 6a_s in largo _Ir_lo]ds_ tnduntrlcs_ hifihw_y_ or st,her intru:_io_ by _a
Into thoir habitat. It would r_onm logical to ox/_ct 11¢tlo

ll¢tors weighed less and had larger adron_l _lands. flats

r_£sod 19 _oundproof boxes learned faster (h*_d lowvr latonclos) mr rio auditory ti_go to _ni_]_ _rom the u_ual lnvaslon_

by _._n into tho anIIIu_Is' world, Ot,hvr physiological or
t_ tho straight r_nway than did rat,s rnl_od in _llo aslm_l room.

e_doori_olol_Ical da_[_o _y ru_lt_ [low.vet, the ovido_co
D0croa_0d activity in the open field to_t and Increased heart
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for such da_go IB at bent confllctin_ and In need of adequate re_por_o m0nsuro_et toehniquoa have boon l_ckl_g.

elAborAtiOn. It would appear tlult oxporl_nts to determine _iaco ne crltorL_ have boo_ cntabli_hod ns far a_ _e_sur0amnt

the offoctB of lone term exposure to lover aosnd Iovols and recording of _ound stimuli and animal reBponsoa to those

h_vo not boon performed. With renpoot ¢o non-auditory nt£muli_ it IB dLfficult to compare lbo effects of nolAo on

o_foctD_ _t iD unlikely that lower levo_ of _timulation one type of domoatlc nni_l with effects found in other

for m0d0r_te dnratlo_ would preduoo o_orvable chan_es in domnstla nnim_ls.

l_borntory _i_l_ In Bazu&i fuo_tioa_ cholesterol or

ancorb£_ _oid levo_, ate. Another important f_ct _hieh Effects of Nois_ on 1_1_

ahould be _do explicit here Is that the _udible range
_wlne exposed to flvo trials ot aircraft sound of

0£ ho_ing ve,_len widoZy from orB&nism to or£_ni_m. Thl_
120.135 dB _hewod no Injury to Rros9 n_tomy or _ho organ O_

might be axpe_bod to be _ _igntfic_n_ fno_or In _tudiot_ ¢o
Cor¢l when compared to _ control _eup exposed to _mblo_t

dotoPm£_ th_ e_ocC_ o_ _ound on the or_anlnm, Llt¢le or
noise levels 0£ 70 d_ from an _irfi_ld (_ond_ Wi_h0stor,

no mention of this 1B found in mo_t of the _tudioa cited,
Cnmpboll and Wobb_ 19G3).

nor l_ there any evidence of _oncer_ about thio fa_tor.

_ond (10_3) ¢_tdo extensive testB ca the effect8 e_
In sUmmL_y, In 1_ber_tory naim_ln hlgh loyola of

noiso on _wino, D_rl_g aCrJustlc utrons con_l_ti_ of _5 _oo

of 130 d_ nolso rnp_ntod _ur_ elgh_, or more times, heart
_ugge_Ivn of _lgnlfi_It Orients of noise on sexual _uu_ti0n,

r_to _onitorod b_ tolomo_ric equipment _tt_chod to _lvo
blood ohomiBtry# _ditory _uDction, noizu_n _u_co_tlbllity_

Hleiee lncren_nd nige_flc_ntly _ro_ nor_l heart r_to. ]]0_rt
ot_, Extreme caution should be used, however, in gcaorZt_lzing

r_to decreased 30 sec _fte_ co,entice of tbo sound stress

but had still not returned to pro-oxponuro 1ovol. Fro_uenclsn
i iovoIJ3 and dur&tlo_ n_od, to othe_ a_i_ls 5t_ula_od _

I lower lovo_ for diffo_onC durationa, employed wore between 300 _nd OOO IIz. BOnd (1970) _lso found
that; _Ithough _Io di_0roncon in ro_ctloa_ O_ _urnlng _OWS to

frequoeelos z*nngln_ _rem 200 _o 5_00 _ wero herod _t I00 to
] Effeot_ of _/oi_q Oa F_rm Anln_ls

120 dh_ n recordi.g of _ _queal ot _ b_by pig a_ I00 d_

i Although some studies hnve boon conducted on domestic elicited the n_o response, The reaction co_i_ted of thll

! _l_l_ of economic import_eo, OxpOrimo_t_l control_ _d nurning _ow rl_l_g to her foot and _ov.rchi_g _or the sound
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,BO_Qo followod by Indlfforonao. n_b_ PXKS in the _bgozlco ruilway I Bhowod no dlfforoncotl £n m£lk produc_iozz whon

of tho d_m I oxposod to tho _amo _ouuds aD cltod iLbovo comp_rod to hords which woro _ot oxposod to tho _ircr_ft

typ_c_11y _'o_Qtod by huddl£n_ t¢_ffotho_, Tbo _mo _nvotltlg_tor hollo, _o d£ff_roncus woro found botwoo_ hord5 c]o_o to

(_ond I ¸I¸970) ¸ found th_L o;¢posuro to loud sound_ (froquoncy tho ond o_ tho runwny alld tho_o f_rthor Fomovod°

_nd _toDs£_y no_ _poc£fi_d) c_u_o_ n0_li_Ib]u ro_t_or_q in C_ady _nd Lohm_nn CI00_) ropor_od th_ _tud_o_

_t£_g Bwino_ _owB _nd bo,_rs _ppoarod _nd_oront to tha conductod on hord_ of _III_ _owu _t Edw_d_ Ai_ Forgo _

_ound_, Eff_ctB ot_ p_rt_t$o_ i_cl_d0d ho_v_or _i_Iot_ _t _my [l_vo boon bi_od in that tho anlm_l_ u_od t_aa boon

birth _Ind _ wo_ni_g _ro_ sow_ o_od to _ound of 120 dl) f_o_ _po_od to 4-B _onic boo_9 _ dLt_ for OOVOr_I yours, _horo_oru_

0 _[ _o _ PM fo_ throo d_y_ bo_oro p_rtu_ion _nt£1 wo_z_in_, ovon thou_]_ _ho £ntozu_Ity o_ t_io boo_m usod dur_ to_tln_

_ond (I0_3) found that pIK_ oxpo_od to _ot _nd l_opollor wa_ _ighor th_ tllo_o tho co_ hoard d_ily_ tht_ c_t_]0 _a_

• _rcr_t _ou_d_ _oproducod a_ I_0 to 135 dn d_ll¥ f_m 6 AM h_wl ad_ptud boforo tho nc_u_l _o_t_n_, bo_, _ho 1_vo_t_or_

to 0 P_ _ro_ w_tnin_ ti_ or b_foro I u_1 _]_uE_htor _t ._0D found I ovor it1_ I _ow _bnorrml boh_vlornl ro_ctlon_ in I_o

pounds body w_gh_ _ho_od _o dlfforo_o_ from l_ii_ uzloxpollod _tz_ir_ duo ta _onic Loot,s,

to th_ _OLI_dS w_th _oga_d _o food _n_ko, fo_d utillz_tt_on BOnd (195_) _ hi_ rovlow o_ tho 1_r_u_'_ orl _ou_d

• _d r_to of _In_ (In hi_ 1970 rovlow of _ho _Itor_turo on _tlmull off_ct_ on m_n _ low0r _n_m_1_ B_tod £h_t _o_

tho phy_Io]o_ _nd b_h_v_or of _rm-ra£_od _ni_]B_ _ond _._po_d to oxplodlng il_or b_ ovory _0w _ocon_ _or 2 _£n

c$_oB ]]u_a_d I ot at° (19_0) in roforonco to offoc_5 o_ hollo durln_ _]k_n_ did not _Ivo m£1k whilo tho _oun_ _ti_ul£

o_ youl_g_ castr_odp _io pi_ _g_rd (I_0) found th_ w_ro pro_ont. Thirty _Lin fa1_ow_n_ tho sound _ti_ul_tionj

03 dli hollo fo_ _ovor_1 d_¥_ _requ0n0y not spoc_Iod) _ultod 70_ af nor_l _11_ _rodu_tlon occu_od, _nd _lso c_te_

_ _do_£oro_£sm _nd _ovoro rotontlo_ of w_tor I_nd _odi_r3 Ill Od_ (1000) who _&tod that _otorbo_t nol_o _I_D produc0d

youn_ c_s_r_tod_ malo p_ II_ f_rthor _t_tod th_ _ _ocro_o in m_ik prodLlct_n, IIo_ovo_ I c_If _nd hoi_0r

_l_1_z.m _i_" rocordod fro_ p_g_ i_ tho _1_u_htor hou_o _rowth w_s ui_f_octod by _otorbo_t no£_o, Bond (10_0) _1_o

d_Btu_bcd _ho p_ moro _h_ll _och_nlc_l_y produ_od _ound_, ro]_ortod th._t ol_rvu_ found _ mild r_ct_Qn _n iI_ry _nd

P_rkor _nd llayloy (I0_0) rop0rtud that milk cow hords boor c_ttlu to olily 19 ou_ o_ 104 _on_c Imo_ of _,_-0,7_ Ib

_ith£n 3 r_iloB o_ o_ht _Ir forco l_so_ _i_ Jo_ _rcr_f_, |_r _q ft, _£i_ llrodu_t_oll w_ un_ffuctod durin_ t|io to_t

with 13_ o_ tho ho_d_ w_thln _ _£1_ o_ tho ond o_ _n _c_ivo _od. In f_t_ _ond _o_od t_l_t r_._c_io_ to low _ubsonlc

°
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oxposod to I_ound e _I1 el._gB w_ro hntclzo_. ]In tho _roup
_l"cral_t nolBo wopo _oFo _Follotlncod thl_ll _o_o Fo_ctlo_

o_ull Lo _ouzJd B _11 _x_:opC o_o _z(_l_ st:opl_od bz'oocl:Ln_
to elonlc bOOl_ 0 J_ll"l;_oz'p _bo 5al_o l_op.Q_lonl_ _oro ob_orvod

w_tl_lD 2 Itr. Tho oxcop¢_.on_l hon B I_lthoIl_h Sho ro_lzlo_
_n 1"o[1_o1_o to f_¥$1z_ pllp_l_j i_tr_ngo porea]_j Or othor

broodyf _at_hod only ono ¢]_J-_k l_om 1_ f0r_ll_t_d ogGs
movll_ o_oc_9_ T_ls o_Fvp._lon I_/ :Lndt¢_t:o thP._; _frlglzt _l

(S t_olm_nj 195B_).

15t_do1_n (1958_.) I_I_Q _oport;od _P.t: roco_dod _I_cF_I_t;

_lyovor ,O_O _t 80 tO 115 d_ _t 300 to (]00 I1Z playod d_ly

from B AIJ _o 8 p_] _nd _rom B P_ to 8 A_/ _vo_)" third night
E;_J_tB ol_ .Hol_le on l_oult_ •

1"o1" .5 OUt o_ _ min _o_ onion; o_ bro_-_14 tll_._-I c_lcJ_ _-_o

El_dolm_ (1958&) ;_ound that wbolz _oz'_ll£_od _gl_ 9 wook_ o]d _ltod in _o _lfJ_oronco £n wol_bl; _alnj f_od_ng

o_l'l_l:Lr_n_y I I'_; tondorl_O_ez _- ylolde or _OrCl_._' botw_o_

BI/_ool_(I to _l_CUL_t_to_ tiglon" co_d_Lt_O_el o£ tl_l_d (_'or l_ound _'posod _(I non oxpoe_o_ cl31cks. Z_ w_ I _o_ovor_ _ol_od

1_0 _) OlP I_o _1_1 (U_O_ 70 d_) I no I_Jvo_o _£_o_t_ thnt ttl_ ch_ck_ _ubjootod to tlzo noJ._o wo_'o ob_z*vod _n_

th_C _ho proe_onco o_ tho oL_orvoz'B Could h_v0 ron_lo_od t:ho

c_lcl_ moro _d_t_blo _o ch_tl_gJ.ng _ltu_lo_ _h_ Chlc_l

Zn 0._otho_ oxpoF:Lmo_t by th0 Bu._o ;L_vo_tlg_or

wol_o no a_ootB o1_ ]_lttOl_lkbl_.ll; T Of o_1_ o1" o_ _ (IPl&l_f to tho i_mo nolso _(ivoll_ _ c_l_c_l_od I_bovo. |[o_Yor_ t:lzo

o_ _lllgal l_atohod, chlc_ woro o1_ o. d;t_oFone; IS_hod_lo. _ho chlc]r_ _or_ _ot;

i "_il;Ixl:_on _I_w _l_o I_1 Plymouth lt_k I_ _Fo oxposod t_ _ou_i _nt_l thoy _o_o 31 d_¥_ old I _ which Llmo
i

i _ Iso_ _ov_]_ _1;_1_([ _b_v_ wh_.l_ _L_I_ _ I_c_ wlth _ _ day _z'_ duo _o o_pm_n_ J_ur_ _ _h_
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oxposod. 0,o chick w_ tr_mplod to doeth whon hoiso was ]_lly Bonic boor.:l wtth SPI._ of 0o7_ to 1.25 lb

lnittntod _t 31 d_ym _d ah_(s]i_ ra_ to tbo ond of tho _z" Btl ft; h_d no n(Lvor_o nf_oct_ on tho |_tch_b£11t¥ of

c_o aw_¥ fTo_ tho _po_or whol-o /;ho Bound lovo_ wiL_ "._0 dB chickoll cl_ o_(l_od for 21 d_*y_ durl_ ll_cub_t_.o_ CD_11_

:_lyovor. l;ho _sound would not t_ lot_dor _t o_o o_d Of t:ho Ono hu,drod twont¥ =_._J_ wo_'.J oxposod to _i_11_tod

po_ th_*u tbo othor; _;hcl'ofot'o w th(_-o wov.ld t)o ho run_n_ 6on_.c t_o.=; with ;_u_]_ ovl_'p_ou_;ll_o $_ tho hous:_n_ _hod

5ovon_;y-_t_llt; broody b;'o_d b_'_Ato(_ b_'o_o turko_l _;o 0._ lh _)r sq ft 1[; thu _ck o1" _:ho _ho(1 :Ln _ _moo_h

woro oxpOsod (;o rucordtn_ of low :_lylng _ot pianos; _t 110 l_t-_diont. _ =o_n L_o_ :_l'oq_lunc¥ of _85 L_ wns ._cd. L_._;tor

to 135 d[I _or 4 m_-D :L_ t_o they'd d_ ot broo_l_Bs. Tl_l_ r_lz_ of _0_d _$_ woro l;_'_or th_n tho_o _)rn to

_rJund tl_t_ l:yp:Lc_11_. _-oat_.t:_d tR _ ¢o_/;1on of non-t_or_d _. _lthou_h tho Elr_t t:_o_ ro_ultod 11". ,o_

tl_o _lhol.t(];" th_.n tho tlmo F_'lod l_r_or to _'osu_pt:lon of or othQr ov_don_;o of _;_n_c w_; otto=rOd. Au_;op_, o1" klt_

o_ l_y_*_ _R ho_ _hoso t_oodlno_ w_ _-nt;ol'1_ul_tod by which diod Of n_tur_l c;lullo_ dl_clo_;ad _o disorders which

boils tn._tod with l_'o_oBto_'ono _h_od _t roduot_on in oc_ _[_n_ 1_08).

prod_(:tto_ d_lD_ ro_;_ptlon of o_ l_ying _hcr_ tho f;o,n_l _6t_ in 1_G7 in _ln_oBot;_ _;ho_d 11tl;lo o;" _o

l;ro_t_ollt: o_ broody ho_;a prod_zcod _o docl-o_.5o _ og_ _yln_ rc_;p_._0 t(] [_ i;on$c boor_ J, 10 d_y_ w£th ro_oronco to

(Joannoutot _nd /_d_S. 1D61). who_p_n_. _o ca.nib_-l_lc t_ll_vlc_' towed kits or _ny

E_b;'yonlc ¢htck_ o_o_d to _rt;l:_l_t_l _tl_or_l which other ovido_co of _)_n_-c w_ o_ol"vcd (Do11_ 1970).

mimlc_d tho "P_'_ _otu_lly o_lttod by b_hito _11

chicks w_ro _od_d up o_' _slowod dow_ _ ;t _u_ct:lon Of tho Do_o_:r;Ltod _f_ct_ of _o1_(_ o_ _lldllfo

r_t(_ of _1_od _t _hich l;ho pooi_s _Q1'o omll;tod. Thr_o or _o;'_

!_o_s pot' _;oc _oro l_tr_rnonf:_* _ cau_;l_ o_8 to Ii_tch
o_ n_ls_ o. wll_l_._o _nd _uch o_ wh_t; _ _lv_ll_blo lnch_

whoroa_ lo_s t;_lxn 3 p_o]_s 1_o_' _so_ dtd not _cro_so h_.tch;_bllity

1_ o_J_ (Vlnco I _._6). _nd dur_.t_on of ii._post;rc.
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Et_oct9 of Noiso on M_mm_18 k£I1or whaln _ounds no oonohmloe_ Could bo dr_Wn About thn

offao_Ivonoss of tho tonoo and tho random noIBo in tho_oZvos,

8procJk, ]inward, acid JAcob (12G7) mubjortod on.God It has boon obowa that Iml:s _J'e roaleC_nt to jamming

wild rats and mico to Sounds of varying frequencies (Griffin_ pcCuop nnd GrinnolI, 1963). Apparently they orient

(100-25B000 _) _od SPL (60-140 dO), The only effects o_ thor_olvo_ no that no_o and _16n_l are received frn_

noimo wore docro_0d no�tin_ no_r the 8cued _ourco nnd different Anglos. 616_1 _ulkSlDg iB croatoBt when noise

do_th at Very hl6b l_to_XtioB. Ho¢ordod _t dintross And _lgll_l 9re received _rom tbo _mo diroo¢lOA. A fiO-d6

ctt118 wor° °_°rv°d to roduc° rim° Br°Nt bY r_tt8 ltz th_ L*lectr_ O b_11 run_. twice n d_y fro_ G to 7 A_ _nd from 2 ¢0 2 P_

•roa of the BOUnd SO_rCG, for 7 day8 _o_ftod in bintophyslolo_lc_ ch_ngeo i_ the pluck1

COM_od 9010n$08 of w_ld NorwAy _ts _tnd hou_e _lco g_and nnd _n the aupr_op¢i_ nuolou_ in hl_or_¢in_ bats (Milieu,

wore oxpo_od to p_l_o6 ul_r_o_nd provided by a_ _ltr_o_lc
Dovorcorskl_ _nd Krntic, 1960). Hill (1670) reported the use

go,orator fo_ ?6 _n6 83. days respectively (GrO_VOB and howe, of high frequency sound produced by 16 adjustable (4_000-

1669), The f_equono?, _ntonslt¥, pulse duratinB_ and 2ength 18,000 [L_) dog _hlRtle_ to drive 600-1000 b_t_ from

nuclo_ power _tAtlon, Acoordln_ to Crummot_ (1970)_ rabbi_6_

! the redontn displayed _vorslon to the _onle fio_d A_d did
doer I _nd SO_O species OE bird_ wore repelled by an _cou_tic

! not re-enter the tos¢ln_ ground. JnmmlIl_ 81teal (he dot_ll9 regarding the levels of the

' ' C_%n_ (1971) _eportod that Ul_dOrw_tor projections _cou_tlc _t6nal wore 61yon) produced by Av-Al_rm_ a commercially

iof _eco_dod _lllo_-wha_o eo_nds c_usod ml_r_ting _;rny whalo_ _v_tlablO hollo unit, Thl_ uni_ p_odu¢os 2 signals h_vln_
to _*ovor_o _hol_" d_rocC_.on of _ovomant. _r_llar recording8

froq_onclo_ of 2,000 and 4,OOO ]IZ, which are nmpiitudo And

froquoncy _odulatod to t_txlml_o J_mmSng offlc!toncy rol_tivo

: white wbaZes into an A1J_an river during the _;tmo thac rod
¢o tho p_rtdcular spoc_ou, undo_ o_o_vation.

_Almon fingo_linBs woro mid;raCing to the ocean, Pure tone

_¢im_ii At 600 a_d 2,000 ][Z and random nol_o In the b_nd from £ffo¢_ of _o1_o on _ird_

i 200 to 2,000 _ _oro projected with the ua_o intensity and

6_rd_ woro _ost Offoctiyofy rope_lod by hig_-l_e_s_iY

i sound_ also kept tho wh:Lto whalo_ fror_ moving up the river, (not doflnod) Pccordinl_;Z of the _P O¢_Ot_t °_n dis_ros_ cal_S

(l_ngowski , Wight e _nd Jacobsen, 1960; _[u_;_tlrsmith, 1970;
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Wl_ht_ 1971). Howoyo**, tho a_mo /nvost2g_tor_ ropor£od hab_,tu;Lt_,on occurrod, A hun_zx voLco prod*4cod oZav_toc_

rap_d ad_p_x_ion ovon to _poc_.otl s_ocl_J.o ill_troH_ ¢a11_ acco]or_tion of ho_rt l'_to _TId roquix'od two to throo

whon pro_ontod colltl_uouuly. FOX' _ax_*ntum of_ocLlvonotJs t _pplic;ttiol_ bolero h_b_on oQcllrrad, Foodl_[_ c_*16

:t_tor_to_ pral_o_xt_on t¢_l 8uggo_ltod. _Up_at_d to bo "_otl_r_l" _1 _a_ _ _oKll_tJ_o ho_*_ rato

_rsa_ _hon, ;xnd Cort_or (_D(_7) ro_ox'tod thl_ _color&tion occ_rrod _nd h_b_tua1:lon _.ook p]a¢o _or ;in

i"o_2dorltB o_ Dolxvox-_ Color_do_ woro _lJccc_ul in d_por_l_ _vor_g_ Of 1.2 _plicltt_or_. _ho _trl_g_;_ l_ _Dl_ar_d,

_1o._ o_ _11_ by plR_ln_ rocox'dll_.s of _t_rlll_F. woro Rblo to dlB_r_ml_to _mong l_aulld 6_m_l_ Rnd I_ca¢_ to

d_.Btr_5 _1_ _or four ovO_nt_ a_ tho _*:_d_ _rr_VOd _ thum In _ll_;_r_to _d:xpt£vo W_y_.

rQo_. _ho x'c_ortl2ngo col_y_[stod O_ ropo_tod cyclo_ of 30 _ho_|_on I G_i_n_p Po_r_o_ _nd Cor_ (_8_) tau_d

p_t_o_ il_ tho dlBP(3r_l of_or_ o_ _bo_l_ ono h_lf o_ tho dur2_ tho day rolRtivo _o night ILonr_ rlttu v_luo_;° Tllo

bird_ iit_Jtliod w_ro hou_lod 2ndlv2du_l_y _-_ _t¢ou_t2¢_l ch:_mb_r_

_h_roin _orn_tl d:ty ._nd n_lt lSghtin E rog2c0o_ Wuro _m_l&_Qd.
f:o d_r_ l;ho b_rd_ to ou_¥iD_ _o_fl Whoi'o tllo F _xro no

ov_.dol_tp _xlthoul_h ilo_o ro_|dant_ pl_yod tho rocord_n_ _t_rl_.n_ ar_ nar_lly Rctlvl, during _llo d_y_ _d $.nl_l

continuously, hop.rt r_to ro_po_o_ to 10 _0c o_ tho _udl_cry _l_lus

_t_o_p_loa_ Gr_, Po_r_on_ _d Cornor (19_) _ub_cctotl dur_._g tho d_y wora _lgn_c_ly di_foron_ from b_s_ll_o

_o_p_ Of _ta_ln_ _o ono o_ fivo d£fforon_ _otl;xd_ and foun_ ho_rt rlt_o. Although tho t_r_ _l_ulu_l producad a_ lt_lt_l

d_._ornl_ti_?, atld2tory _2_Jla_ion. _o ros_onso mo_uro w_ wn_ _lowar than d_rfng tho d_y. t_llon B_r_n_ woz'o tosto_

J_o_ r_to_ _olomotr_.c_lly _coordod_ D_stro_s ¢_11ty produced _x_12v_du,_lly, _ho ln_tl_l ro_pon_o w_ 1owlet _nd _ho d_cro_

b F physically ros_lnod t_t_._l_.ng_ Woro fright p_od_cln_ _s in ho_r_ r;x_c _ii_tox" th_n wllon _llo birds _or_ to_d in groups

ov_doncod by _ I5_h ho_P_ r_to ncco_ol'atio_ _d _low h_b2tu_lo_ o_ _v_, Th_rofor_, *_ "1_10_ offoct:" _o_ld to bo opor_l_g.

Ca _ho _ound. £scapo c_lls omt_¢o_ bF o_hor _t_rlin_ Dlo_J_ _1_6(_) c_to_ t_l_ _:se of tnpo-rccordod d_str_ss

_ul_JoQtoc_ t_ nv_an prodRtor_ c_od _ll_ht h_rt r_o O;Xll_ to dl_por_ raost_n_ _t_Plin_ dupin_ _llrcc 8or_ of

• c_olor_t_on and ro_u2x'od _o or thx_oo _ppl_c,_ot_ boforo tr_._t_l!nt:_ £n 1,_2, T_Lt_ lliLmbor of _t_rll_l_ w_ roduccli from
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10,000 tO U low hundrod durlno tho o:_porlmont. I¢ w_s alao ch_n_oG In dlroctlon by fish wero obsorvod. L_ froquo,ay

reported_ however_ that tho rooGtn woro sub6o_uont;y nois-- i!p_e_ to bo tho =c'Jt frlghtonlr.g t).pe of nol0c t_ flGho

roln0_Btod by a _Jorlty of tho furor rosldont population. _al_ and Klooro_opor (1068) analyzed locomotor

Z_ tho final ropO_ of _ Co_lb_oo on tho l_roblo_ o0 p_t_ort_ of 5i_1o r_lvo 0oldflAh bofo;'o a.d _ftor oxpoauro

NO,SO (1DG3) _b was rop_rtod tha_ to Bent0 b_rd_ a nolao ta a 2pOQQ-IL_ _o_ud at v_ryln0 _nto_l_los_ 30 cm fro= tbo

lovol of ap_oxl_toly 85 dB SP_ at the b_rd_8 omr was so_rco. Locomotor p_torn_ of tho f_sh woro affoctod

raqul_od. _olao used _o_latod o_ lOUd b_ng_ and birds _ .10_f_c_tly abovo an lnto_s_y of 2.0 dy.e_/c= 2 (= 60 dB 0P_).

dl_t_o_ calla. _lrds _daptod q_lckly to the not_ nnd it Aplln (1047) roporbud bha_ undorw_bor oxplostous _or

_alsmIG oxploratlon 011X sor:o fl_h th_b bavo _tlr bladd_rs_

used _o mo_o tha_ 0 _tn out of o_ch 20-00 _ln and 0_1¥ during o_oclally _f thoy _ro hit broad.trio by tb0 pz'ou_uro _o.

tho day, TbO_o cx_l_Slon_ oloSrly do nn_; drkvo J_l_b OUb o_ _;b° a_ro°"

A U* 0. Dep_rt=oat of th_ l_torlo_ report o_ a_d most _p_clou of fish aro roul_t_.t to the_o oxpl0slo_s°

Fitch _nd Young (1948) alao roportod fish llllls wbllo

di_OUJSSOd _3-700 _Ot flyo¥or_ at _itlttadO_ of 500 tO 5eO00 USI.g Or_Ioslvo_ _0_ 801_mlo oxplo_nblo". DO_th_ WOrO C_usod

prl_rlly by rup_uro o! tbo a_r hladdore of tho fish. Tlzoy

birds _oro flushod _nd no dlsturb_ncos oboorvod. _o15o lovol_ _1_o _u_ _h_ oa a_ l_t _hroo occ_lor_ explo_o_

kiilod California s0_ IXov_ _nd that occ_slon_11y curmor_nt_

(with plato At flO0 tt). IIOWOy0_ It _n &l_o rO_o_tod that _oro klllod whllO d_vln; _nd Callfor.£a brown pollca_s _0_o

lOW b£_d_ woro in the aroa at tho tlmo &nd wind ef_oets ktllod If _holr heada _ero bolow the surfnco durl_O a_

oxplo_lon.

Effuot_ of _;o1_o o_ Insoc_.

_5_r_c_lo. by I_OC_S h_8 1_0 _o _;oVo_l 5bqdlo_ _Iroc%o_

i Popopb thA_ flBh£ng vo_ol noLso e o_poclally" _uddon ch_ngos at _ho o_oc_9 o_ noi_;o olt lzt_uct_. K1rk_abrlcl_ and l[_oi_

(19G0) ropor_od o* 75_ reduction _n umorgla_ Indtan-_l _otb
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_d_l_ following oxposuro during 4 d_yB of tho l_rv._l stngo ModitorranoRn flour moths. Tho _ound Was nn _tvor_lvo

to a 120 to 2_GOO-IIZ sound (SPL u_roportod). I_l_d_ron _1_G9) s_lmulus in that tho lnso_.ts woro obsorvod _o movo nw_¥

u_od _ va_lo_ Of _roquonc_oB _nd £ntons_tios to nt_d¥ _ffocts _rom tho _o_n_ _ourco, In ndd_t2on _o lo_ov_y offuct8 I

o_ So_nd _ ]ndl_-_ moth_ _nd flou_ boot_, ][o u_o_ thQ m_n zlu_b_r o_ ol_,_ r_Jr fo_lu Was rodu_od _9% _n _ho

puro tono_ of 70 llz _t 110 dl]_ 200 I[Z _t 113 d_ 1_700 lIz tru_od rol_tiv_ to tho uzit_o_od _roup. _rkho_ov _1_G9)

• t 1_4 dD w 2_000 llz at 1_0 dn_ 10,000 Ilz _t 90 dll I _0_000 _[_. ropo_tod that ltlth_l offoct_ o_ ultrasonic w_tvo_ o_¢u_red

_t_ 71 dllj and 40,000 1[_ _th _PL no_ roportod. J[o _lso ur._d w_th oxton_lvo _x_uro to high ln_enslt£_ (t_ndofinod)

l_tttol* _t_t of tho pu_a_ _ttt_o _nd for _ to 4 wo_k_ n_ ;_tod In It proj_ro_ roport I Shulov (1_6_) do_cr_Dod of_octn

_d/or _tud _d_1_n. Y_r_ 11ttl_ _ _tny, ot_ct _z_ notod_ o_ ]_uro ton_ o_ locust_. Although ton0u of 4_ODO lIz _t

w_h tho Po_lblo oxcop_on of _Od f_ou_ boo_lo_ _po_d 80 dB _PL hlLd 11_o of_u_t on food_ L_ll_v£ol" I _ono_ of

co_t_uo_ly to 40_000 nz. F*vol; though ]Etr_o nll_Lbor_ o_ )lOgO , 4_00_ nu_ 10_000 l|z ol_cl_od _ flyl_ _o_ponso on

insoles woro usod _ m_ _oplic_t_ons_ _ffoc_ of noun_ _oro _h_n two ou_ of throo tr£_tlu.

_n o_ prod_ction. Tho co_l_c_ bo_wo_ tho _t_ Of Klrkp_tr2ck Ft'I_L:_ _nd Llttlo _10_7) r_j_ortod _h_ fro_uon_lo_ bo_oon

_u_ I[aro_n (1965) _nd of Llnd_ren (1,q60) po_bl¥ _ b_ 300 _nd 11000 IIz w£th ln_onsftio_ r_n_n_ fro_ 107 to 119 dB SPL

_x_l_t_nod by Btim_l_2o_ _t dl_0ro_t _t_os Of th_ 2_Qct_ t _roducod _u_tion ¢_f nov_r_n_ fol* up to 20 _ln. _/o h_b_u_on

lifo _c|o_ _]_rv_l v_, pt_p_ _nd _tdu_ _o_lm_t2vo_y) _ _o1_ _ ob_orv_d _IthoU_h tho _tudy _ ¢ontinuod for o mon_h_.

an by dl_foron¢os _n tho aound l_s_l_. Exporimonts by L_t_lo (19_0) domons_r_d th_ _lmlll_on

Nov_ _ho_ _ll_t_d by loud_po_|_r_j boll_, _nd whiu_los, c_t2on _f t_ov_mo_ _n honoyboo_l. Vlbr_2on of nntunn_o

_o Do_od BO_ ov_do_o of _:¢-_ol_tod dl_fo_o_co_ _n thQ did _ot produ_o _h_ uffo_t_ but v_r_tion of _ny Of th_

:_o of 21000-40,000 ]L_, Cutl_o_p (1009) _'oport_d th_ _ thruo D,_lr_ of 1_ p_od_c_d _1_o *_froo_n_ rQ_ponso."

72-br o_post_ro to A pUlSO_I _o_d, h_vin_ _ _rol]Llon_y of F_'lll_ _d F_ln_ (I_D) fo_lLd that _ort_lEi _ounds

_0_000 |L_ I _lth 25 p_leo_ r_ _ _ 65 dB SPL_ _ucod *_ttr_lctod _*_rl_ o_ r_l_ m_os. Fr_l_nct_ of 125 I[_ _
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ClrcllDE of tho l_socta with n_ro_tian ttrouxld tho sound boon domonstr_tod in lnborntory or domestic nnimal6, _nd

aourco t (4) lncidont_l ob_erv_tio_ of ro_ponso6 to noiBo In wild

Tho abovo studios Of wtldllfo _how th_ _tonso _l_ls. Tho _umpoatud of_o_ts Can bu aLttogorlzod _S aithor

B_und IB _B _VOF_IVO stlmuluB for _o_t organisms B_udl_d. _nturforo_co with _l_ml_ o_ _l_ocC offo_s on _ho _n_.

Soul_d_ _ndor flo_owh_ 1Ofl_0F oxpo_ur_ condltlo_se _t_O_F_

_p_blo af lnd_cl_ _oaBt_r_blo phyB_o_lc_l _nd bohnv_or_l _ntorforonco With _1_

ThO_l_ (I_D) d_CUS_B tho _l_Illific_nc0 o_ bird

O_ _ou_tlo david,s to _8_1 certain u_do_lr_blo _i_]_;

l_ _ lo_1c_I to _ss_mo _ound _y _lso ropol domlr_blo
m_ny ty_os Of lnformnt_on _uch us dl_tro_ d_or or _l&rm_

w_r_ln_ _tbout to_£torl_l bound_rlo_ ruco_l_on of • _to

_Df_uo_od by so_nd_ _omothlD_ to co_sldol _ boc_uso tnso_a
or Of ¥ou_gp _nd pro_onco of food. I_c_o;t_oB in b_ckE_ou_d

_ important lto_t_ in ma_y _lm_ls' dl_s _nd _l_ntflc_nt

lln_ 1_ th_ food ch_lno Apparently nn lnsootl_ lifo _p_n

_n_ _o_c_atlvo ¢_p_clty may be _ffoctod by o_Po_uro _o

dotoctlo_ of proy or o_capo _rom _ proda_o_°

h_b£t_ts, not onl_ boc_use o_ po_b_O dlroct offeot_ on tho
th_ tho _o_on can_¥ _ fLs _ru_tte_t _d_tor_ _c_lt_vity

ant_l_ _e_olvo_ but _lso on _to_s In _ho food _h_n of
_o tho r_n_o Of froquon_loel f_'om _000 to 4e000 ]_z._ which _s

th_ nniE£1,
&l_o tho r_n_o o_ froquoncio_ ,mxlm_tl_y roprouont_d In Lts

_on_. If this f_n_n_ IB ropro_ont&tlv_ it would p_r_lt
_u_pocted _foots of Noiso on Wlldllfo

p_odlctlon of _l_ch _poclos woul_ bo mosC li]_uly to bo _ff_ctod

Although thoro Is _ l_mttod body o_ l_tor_tu_o d0_tlln_ • by • _ol_o h_vln_ do_ined froqu_nc_ c]l_r_cLorl_tics. Thoy

dl_octly with tho o_cts o_ llol_o on wlldllfof posa_b_e dl_u_ _ho ro|_lvo l_lpart_nc_ of _'_n_o o_ _ltlvl_¥_

offo_ _tn bo l_orrod _ro_ lnfol'ru_t_o_ do_li_ with_ thro_hold_j fr_q_0n_y dlBcr_ml_t_one n_d _0un_ localization

(1) _n_l p_odu_tlon _nd co,mmn$c_tton; C2) _udito_ r_Go_ _d co_c_u_od that tho _u_lt_y c_p_c_L_ tiler l_ most o_nt£_l
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_udi1:oz'y sy_tom_ _t I:11ooxpon_o of tilu Of;horn. Tll_t i_j _ Intcrfoi"cilcc w_tlz ni_n_19 h_s Ho_nctlmo_ l_0cn uacd by

_p_clty l_u_h _ I1o_'In[_ sonHi1:_v_.ty wo_d bo l_ro_tou_: _ n_n Izl 0*ttoT_pt_ to contz'ol Unw_tcd spoclc_° A _c_mcrc£_1_y

(ooi_._ noctu_'_1 pro_to_'_ _d noct_4_'n_1 proy_ w_1_ro_ _ tI_Ibod 11y Cru_tt _iDTfl). The _gn_]. co_1_cd o_

•_ _-_f.o or to _t_ko ou_ 0. _u_'1"Itolry_ s_[_1_I _,_id to bo comp_t_-blo wl_l_ _o_ic_ I 9F._ci_Ic nol1_.

II_op_lon _II_ I_ _]i_i__l_iOilt nolsu 1_vo_ _ni_'o 1_cro_od Clg?O) _o_cr_l_ud _'_i_ll_._ib_ ta_t_ u_ii_ _coti_:_c _ii_l_ _o

fro_1 3_ d1_ A to 03 dB /_° Tho _nc1"o,1_o _ tlln _oquon_y control _rop dop_'od_L_._o_ by blrd_, A _m_orc_ll¥ _v_l_Ic

ai_If_ca_oc _o _o _IL_I IB _1_:orml_od by Whot[lor tho r_.tu uf_o_I _t |LI_II volui_ _nll _.mo_I d_roc_ly _t tbo 131rd_. _ Diu[11

•o_]_ondB to tho _*_op_':_t$on _II '_ _ofor_ _ p_d_t_r d_c_. (]9_9_ _'_lllcJrt_Iclt_JlL_,_ _OOQ ]L_ _oun_l prcvont_ nuw

In _tf_m_t_ 1:o _z1_yzc l_O_;E_:_b|o_l_n_l-_l_i_ pop_l_ioil_ of I'ad_tl_._f_o_a untur1_ 1.ho _ro_ p_'ot_c_od by

_oct_ _f _18o _D _ni_1_ it i_ _mpo1_t_nt to _'c_n_rnt_Jr tllo _o_ilclI _tho_[_h £t wiLn n_co._iint'y to ro_ov_ _td_nt

c_i_o_ |l_r _._j t]i_ _Io_I_ ro_pu_o to _.ho u'_ililn_'_ do_ po_i_illl_ ttliLt_i_il:_' _i_i_ _11tcr_'orullc_ _'oc_ wo_'o

_h_tlo)_ ¸ _o_oIi _I070) _'opo_'_ocl that _'odont_ botll _tn_.1:nnd p_'oduI_o_l I_ _ho "]t_ 't o_ llowo_ 11_o_ W[l_ch w_'_ roi_ortod _o

Or cvon to 7_0OO or _01000 IIz Ill _poci_| C_u_ Py_ (I_70) h_'ctlnI_ (l[II,II_ _._7_). T_to tl_u _f r_co_'dod di_t_ c,_1_19

_oD_'_od tl_0 prod_c_ of ultr_oni_ (_.o. _ _ovo _o_oo[_ IIz) _I_.o r_!_;_nt_ _Lt_Inpt_ _ Int_I'_O_'_ with _I_.I_ i _l_d

_uy ki_d_ o_ _'od_nt_ _Ild b_. ][_wovcr_ t[_c _dlhID t'_II_ l"tt_w._r_ _97_I_ ¥1.1nt_I__rl_iF_'_ni_ _ 1957; _r_z1[{_ _r_ Jurnbo_'_

Of I_o_t b_rd_ _n_ rapt_Io_ llc_ wol_ w_hln _nI_ ,_u_iblo 19_4; I_i'i_o_Iw _knli_ _inltC_z'ii_'_',l'J_71.
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DlroC_ _f_oc_ Ot NO,SO £n _ry _o_'tu_Bp Florida., dl_cu_Bod _ _.1 (1970) _nd

l_(in _196D)° Following _0 ¥o_rB of broodin_ _ucQoss_
Zt J._ vo_y po_siblo th_ r_By of tho no|_o-lnducod

9_ o_ tho _or_ I _g_ _'a_._o_t _.o h_h _ 10_ _xtro_l¥
_h_lologic_l _nd _h_vlo_l ch_n_s _h_t h_v0 _on

w£1d _1_1so Of cour_oj it _-s vor¥ unllllo_y _ w_ld

dy_.tod 1_ _ _l_nd," {_t_ho_lB _otoI With tho l_d_o
ho_mo_11¥ _o_t_od duo _o nol_o-l,duc_d _tre_B _po_o_.

Until _tudloB _Z'o _fo_d _._ wh_-c_ ot_oct_ d_o _o oxpo_ur_

OZ" o_hO_ _ln_ o_ _.ntol"_'o_onco I _hoso _wo_ will no_ bo
rococO: _ovlow of _nim_ I _o_o_ _o ao_c _m do_c_l_d

r_h _[_j _nd wild _n_._. _ho only clerkly dat_l_t_l
i I_u_x'_°_ tt _o_ol'_to_ oxtor_lvo _ul_-o_ _u_ _h31_

o_fo_t _h_t h_ di_cus_od _ _ho _'_ _tu_ _ooty _r_ I

! o_ _omo l*&vo_ _,_ W&loB_ _on t|lo _or_ occtzrz'od t t_roo o_

you_zl_ _ _otoc_ _n_ lo_to _oy I _nd ov_do pro_ol_. _ho_

tuzlc_ Could _ cr_t_c_]y _.f_t_d _vo_ 1_ _ILO _l_ls
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show no boh_vloral r_Bponso _uQh *_ st*_rtlo or _vold_nco). _xxch _ d_rel*no IIx ;xudLtory Aox_l_Iv£ty? F£rut, It should

131tlm_tol¥ £_ doo_ not _t_r q:o tho anlr_1 whoLhor thr_Q I_ noted that *_n_t1_ d1_for in tholr nud_blo r_n_o _nd t)IQ

vlt_l procQBao_ aro nffuctod t[xrot*Bh _Ir, n_l.ln_HIi1nr, i ]io_r£n_ aud£b]o r_n_ _or _II ;tntm_l_ I_ _ot knovn, Ant1_Ip_tod

Io_ or offoct_ On t]lu nouro-*3ndoc_*1_ _e_tom. _v_ tb_uy_ll cor_oiluo_c_ o_ _ Io_ o_ hottr_n_ _xbillty _r_ m_ny. T_lu

ol_ly thosu _Im_ c_p_blo of _o_poud1_ _o _ou_d co_Id _ proy-pr_d_tor _Itu,_ion could _o dr_£_11y cb_nr_0d. Tho

dlr_ct1_ _ffootod by _oi_o_ compot_10_ _or _oo_ _nd _p_o ,_nln_ th_ dor/_nd_ on _t_ _r_ to ]oc_t_ proy _|d

in _n ocolo_Ic&l _£ch_ _p_ro|3r£_to to nn _1_e._1_e_ no_L_, ut_rvo if xxuil£tory _u£t_ du_ro*_odf tho _n£m_l th_

i_ _ oco_y_om. ¸ Co_ug_quon_lyp ov_ _n£em_ that _ro not _ k£11_d. _i3_pt£_ n_ _udILory _n_ _Ig_]_ _oLl]d b_

ro_poxts£vo _Q Or do_ roly o_ _ou_d _l_n_]e_ f_r 1_port_ d_i_|_h_d _nd _ff_ct rt1_rodu_tlo_. C_ik£_ _f Lh_o

_un¢_1_n_ could bo £ndlro¢_ _f_o_tod _h_l_ xzo11_ _ffoct_ ¸ i11_r.x]_ by _oi_ in _ii _r_ could _o _r_uco th_ _

_uro _I c_n bo dlsr_ptod by d_turbln_ th_ b_]_nc_ _t uv_n cuuld b_ h_ndorod, I_,_d£i_ _o £n_r_od r_to_ of _nf_n_

l)i_u_io_ th_ likely _n_uen_ o_ non_udttor_ _ffo_t_. For onu

tb_nl_ _ ;*_ l_t _o_lu _f L]L_ _f_ct_ _tv_ _i_ t _y _r_ _o_

It _ nOW _mo _or nn ov_rv_ow o_ t]l_ 1£_l*_turo
c]c'_r _u_ _nd roi_rod_l_Iblo undur pve_o_¥ contrc_d

_ow_ _sumln_ tb_ tbo _ovol_ _f hollo _rod_¢od _ro or_r_ (t_t_ _nll ov_r£_) and _oxu_l _nct_o_ (_trtx_)

_i, wh_ _vo tho 111ko1_ or po_£blo cox_qu_ii_o_ of
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ropToductl7o Capacity. If chronic o_posuro to sound prousuro 0mt£nK nnd roproductlon. Obviou¢ly.thu_O offsets could

_ols o_%od _o _oa_lt _ro_ k_own o¢ prosodical _o_d I_o _riouu _ob_¢iuun_u_ £_r thu _p_ios as woll AS lot

sour_os could bo 8how_ _o prodHco such offocts_ thoro c_ tho i_divldu_l or_nnium. Sophl_tic_tod oquipmont and

bo _lttl_ doubt _ho_t t_ _u_or to th_ _po©ie_. _tudlo_ tochni_uo_ will bo _cco_s_ry to obtain _o_suros of e_ch

to verify and oI_bor_to _uch offocts should bo _ado ns soon clla_go_ in wild _nim_ls i_ their _ur_l h_bi_t_ if _ _II

_0_1o. _0soiblo, so that nolso-i_ducod ch_a_o_ _lll _ot b_

Tho litor_uro do_cribllXg a_diOgonio oo_z_ros confoundod oF maskod by ch_ngo_ duo to captivity nnd rs_traint.

fo_w_4_ _o _V_TO_ and _lh_._ d_._i_g Tho _0._IblO co_o_uoncs_ of _o_o of thO bobaVlOrnl

_ncronsod _uscoptibiltty to nudlogo_lc s_izur_ in fotuso_ offoct_ notod _o diftlc.lt to ov_lu_to. Docro_sod .,-

oxp_od to _o_nd d_rinE _rl_i_l _ta_s of pT_Bn_n_ c_u oxplor_tor¥ bol_vlo_, lmmobility_ nnd _bingu of liko n_turo

_l_o_t bo dismf_sd _u_lIy. Flrst_ _udiOgonlc _olzuros could hav_ significant cor_oquoncoe if th0y occur undur

¢_ _o _ud_¢ed i_, O_I_ c_rt_i_ 8t_l_ _f U_I_S _ _ condition_ o_ chronic stimul_tio_ and do not _ap¢ o_

p0_t_culJ_ _pocio_, It _a ox_o_ditt_l_ difficult to ind_oo ovor t_mo. Any p_nic typo boh_vior such _s pil_n_ up or

huddlln_ could woll bond to problo_ for _rVlv_l of _n

8tra_ knows to bo _uscuptiblo. Thoro a_o roforoflcos to _ntm_l. Alno_ _voidnnco boh_vlo_ could rost_l_t _¢co_s _o

_h _tZ_oa Itl i_s_]._*t_d i_dlVld_,e,i_ O_ _i_s _o_i_a food o_ shol_or and tlloroforo _dvorsol_ _foc_ _n _n_Izs

_nOl_dlOg l_n b_t Chop _o _pp_rontly r_o, Thus 1_u or ovon a 9poc_o_' chnncos for ourv_v_l,

dis_£_ tht_ offout us o_o _o_£tin_ littl_ _r _o _rthor In _onural thon, fu_ _f _y of tho ropo_tod or

s_fi_0_tod effect5 of nol_o on _nl_l_ would bucolic tho

& _bo_ o_ ph_at_ogl_l oo_o_ h_vu rovo_lod _nim_l or incrusts hi_ cllanco_ for _urvlv_l. On tho othor

h_d_ sums o_ thorn _l_h_ _o_lhly lo_d to hi_ du_th or

! App_o_Itl_ Ooi_e Can a(f_at t_o h_poth_l_t_-h_po_hy_oal docroa_o his chnnco_ of s_rvlv_l*

I systo_ producing _Itorations £n oloctrolyto _xorotion,

: _r_l_tl_ E _lood lovol_ of o_lno_hil_, and rolo_o of Su_gost£ons for _o_o_rcll

In ox_mlnl_, tho l_toraturo _ tho of£oc_s of no_8o

theseus can _ffoct _ni=als* _hilitlo_ to with_tand nddit_onnl on _l_l_ t_ _cnor_l _nd on _ll_ll_o l_ p_rtt_l_r, £t l_

stro=s, and influOn_e such ho_monnlly.ro_-JlntoO fu_ctlop_ as
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o_I'o_Iy difficult to EJ-nd whoro to bo[;la in dot_{l_._ _hould bog pro[_r;Lm o_ ro_o_rcb dovotod to tho _tudy Df

_oods _o_ roSo_Lrch, rEho_'o _ro _t )Q_t _wo 1"unu_r_ tot of J_ot_ of hollo on tru_ w||dllfo I ox_t1_g _n tho_.r v_iyu

_:]lls0 With tho oxcoptlon of thQ 1_Ir[_oj wo11 donQ body o_ )u_blt_t UDdOr nOrnu11 _ondltlo_. Such _ _ro_r_w would _vo

lltor_turo o_plo_'In_ tho _f_oa_ o_ no_o _pon _£_ory _y _o_t, _nd would o_ iJu_o_slty ro(_ulro _ multi-I1_clpiJ.n_y

B_ructuro_ ;1_d _o_In/_m woll co_t_'ollcd I _o11 do_i_ _p_ro_ch. _n adoI1u.'_to _[_ro._h to tho p_'_bl_m would _nt_i_

oxpo_mo_tB _b_t_nt1_tln_ _on-_u_.to_y i_2oct_ o_ _olso _tudy oE _iny _t_rtl. Co_,i; co.nt_ of an_Is _.n thoi_

_I-O I"0.I"o. I_ t_o C_ Of w_id_i_o_ _UCh _tud_ _0 n_tu_';_l )1_blt_t wollld bo _ucoo_ry _ _c11 _H (lu_._i1_d

v_1_u_11y no_o_stont. _tud1_ of thotz' n_r_1 blood ch_m_Itry_ rop_oduct£ge

Z_ _ app_o_t th_,_ that _ le_ two d_tor_t _unctlon_;_ _nd _,y otho_' n_0ot, th_ tbo_o IQ _c_s_n tn

cor_o_:t_._r_t p_o_r_ _f ro_o_r_h ar_ _n_ilo_od I_ ord0r to bollov_ _y b_ _f_[o_o_ b_ ch_o_ itn nmb_ozl_ _o_e _po_uro

_ill tho la_ _mp_ I_ _r a_t1:_io u_d_'_;_u_n_ ot tbo 1ovol_. A _._rvo¥ of tbo h_b£t_t _hould bo _do I_ dop_h_

A _horoughf _o_;Iculou_ m _nd proaIRo pro[_ _yst_t_c_11y _no_]oli_o _ _nu_l_d ro_'d_ii_ In_z'oquontly oc_u1"r_ b_t

_udyln_ tho _t_t_ Qf 1on_ t_rr_ low ]_vol "c|iro_11_" no_ rolcv_nt _von_.']° O_co _u_f_cluI_t knowlod_o Is _v_l_blo

o_rpoBu_o _o_ld bo 1_t_tod t_ ol_|n_to t)io tln_ort_nti_ I abo_t tho o_vlroil_o_t _id It_ Snh_b1_ant_ tho sound _vo1_

_mb_._Io_ _ o_on co_li_ J._ rop_ o_ iloil._d_to_'y In tho _nvlz'ormont _hould bo _y_to_c_11y y_r_.od _i{ _o

_h_'_olo_1_._1_ _o_bol:t_p _ox1_1_ t_d ol;hur phy_la_1 o_octs o_Eoct_ o_ _uc|l ch_tn_o_ o_ _ho po_u1_tlon ¢a_p_o_ w1_h

o_ nolso0 Xt could wo11 bo that Of_OQ_Q _o_0_ With "_C_tO +I 11ro--ch_nt_o d_t_t for ._11 o_ tho 1_v_lll con_$d_rod. Th_

o:(_o_uro _ght _ot b_ ob_orvod undor Co_d_tlo_u] Q_ "cllro_i_ ,_ ci_ngo_ in _ovo1_ _or _hn _ko of v_lldlty I _o_Id _oII bo

o_po_t1_Oo I_ mhm_ld not b_ no_os_i'y to _dd _ th0 duo to _ound ono _i_h_ o._I_ct _o_ tochnolog_c_1 _dv_c_

_Ito_.ty_ 8p_tru_ _nd duration o_ o_o_]ul-o _ho_id bo £.o_ _ ulr_r_t no1_o_ o_hor _;_/_rt_t_o_ n0_s_ I or _nd_str_

proc_[soly _o_ _nd coDtrollod. Such _. p_'o_r_r_ B]l_uld _ov_.do_' no_se. _uch _ cour_) _ould _t toast _rovldo _co v_.1$dlty

t11o _ud_;o_ _e_Itlvlty o_ _h_ _poc£f1_ _I _ud£od _d _o_ tho _o_I_. ._uch c)_nl_ _n luvol _bould bo _Int_tnod

t_iIo_ _oou_tlc _tI_I_o_ to _xt_izo _ho llk_llho0_ o_ _or ._ _o_;idor_bIu leEll_tll o_ ti_0 to provldu "ohro_Ic" r_he_"

_'osulta. th_n "_cuto" _t_ _ _i_11_n_ t_ino cou_'so for _ _tudy o_ this

Concu_o_t with c_ro_u_ ox_._i_on o_ p]ly_o)o_Ic_l n._turo. In t]io flold I urlil tlndo_ th_ condltlou._ o._I£_d _bovep

• nd othor phy_Ic_1 _d ¢hom_c_1 oJ_'octB o_ _oi_ 0_ _nlr_.1_ would bo 3 to 4 :_o_. Fo_ _o_ typo_ o_ _n_.1_ ir_ Hom_
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pintos moro ti_ would bo Boodod, At tho _g_o $1mo in flold Aquatic _t_ls_ bnt81 _nd _odonts_ omit ¢r$o8 h_ving vory

_tudioB w o_fortB _hould bo _do to dotormln(] _otho_ tho high _requon_. co_pono_t_j _'h_.ch _ro ¢ov_Ido_d to p1_y

Rn_II Io_¥D _ho It_o_ upo_ stlmu]_t_on by hi_o_ 1_vo1_ _n |m_ort_nt ro]o In _om_J_Ic_tlon. _otoDt_ hollo _D_rco_

• _u_t bo an_lyz0d to dotormino wh_t _Itra_on_c (to II_ans)
of _ou_d_ _d _f so B do _he¥ 2_tor roturn_ or is thQ_r

v_1 _ wh_t _t_d_bIi_ f_o_onclo_ wi1_ bo p_odu_od_ _d
pl_co tako_ by othor ani_l_ of tho _o_ or o_bor _poc_ou_

t_o 1_p_ct of _ho ontlro _o of o_poc_Qd _oquo_Ios O_
Otho_ r_1ovant q_o_tlons to bo _nsvoro_ w_uld _ncludo_ doos

_lld1$fo _ust bo _nvo_ti_tod°

_otho_ _o_ _ho_o ro_oo_h of_or_ wo_Id _oo_ to bo
ro_aln tho m_o? Doo_ th_ sonoral ho_tb I woi_ht_ _tc. of

tho anIM1 chango? A _tudy o_ prod_tOr-l_oy r01_t_o_ _ght Ju_t_flod and _Ic_tod _ould bo that of of_o_s _f no_o
on v_Ious domestic _nl_in1_o _horo _ro _lo_r _u_go_t_o_

a_so bo v&lu_b2e_ to dat_r_no pa_sibl_ nof_o r_1_ed but

unobv_atm caugeB _ ch_go_ _n th_ populntlo_ Co_t_ly of pos_iblo Influonce_ o_ noiso on aox_l _un0tlo_ o_ _ho
_otu_ _d motIl_r du_i_ _r_ru_11_y_ o_ _oi_ht g_$n _nd

_ho food _upply O_ anlm_a _ i_port_nt _nd if tha da_

utll_z_t_on o_ food. In v_ew of t[_o ocono_c Im_o_t_n_o of

so,so o_ _0_o o_ tho o_ho_ &n_]_ _ _ _ could _h_o c_ittlo r ch_ckans I turk_yB_ _hO_I_B _d tho _ny other do_ost_c
_ni_l_ it is ¢Io_r that _o_o_rch _ th_B _re_ _Ight p_ovo of

a_d th_S bo _onpo_a_blo _o_ _ub_o_e_t chang_m _n tl_ an_1

v_lu0o noBoarch of th_ _o_or_l t¥|)o |_ ¢urrontly li_dorw_y
po_u1_io_° An es_entlal p_rt of a ro_o_r_h prD_ram euch _

_t tho l_It_o N_t_o_l _o,orcho _gronomi_u_ Jouy E_ Jo_j
i ttmt _g_mtod &_o¥o _OUld _ to p_o_£_ _ _ont_ol mtudy _rc_

Fr_co (por_on_ co_mu_£c_tlon_ Dr. R. O. Dus_ol e IN_A).

i poBm£b1_ /_ ove_y ny. _hi_ k_nd of dQ_gn i_ _nd_ory
For ox_plo _ _o_lom thoy Cu_nt ly

i bocaus_ of _ho wide Dor_1 v_rlatlov_ _n tho populatlon how to de_on yo_n_ _h_chons cheaply _d s_foly. Thoy _vo
I

i i do_It_ o_ & &_o_ _ny _i_lso If uz_count_d _o_ _hos_ ov_denco _hlc_l Io_ds th_ to _u_poc_ d_f ch_o]_ov_ _i_h_

_y_l_o _or_l _luc_u&t_o_s _n ani_1 populatlous m_Bht _In _oro woi_ht fro_ tho _o _ount of foodj _r_u_bly

Co,ploWbOy _k _y _o_I o_f_cts_ i_ _yf fro_ tho _oI_o. boc_u_o they _or0 _ di_t_c_od by tho noi_o_ o_ _Iio
othor chickor_s _round tho_ _o In_s n01*vous_ or pothers

_n i_por_nt co_ratlon in planning _o_oh _hould

bo th_ _req_lonc_o_ to be _nve_ti_t0d_ _ _o11 _ tho _ound h_d to,or _ct_vlty iovo1_

It is o_c0od_n_ly d_ult to _i_ prlor_os _o
lo¥eI_, l_quon_ioa that _o _nnud_blo to h_ (ultr_ound)

tho r_o_ch su_o_tc_ _bovo. _hon _11 Of _t i_ _¢os_'_
• r_ _I_ wlth£n _be _udlble _ngQ of _ny anlm_l _po_io_o
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• nd EhOUld be do_o i_ order to provldo the Complete Appendix*

infor_tio_ osBonti_1 for docislons w _11" that can be done

The lltoratupo _o_roh can gonor_tlly be divldod into
by ray of _qsJ.gnlng prlorhtlos l_ he point out that pogslbly

a search by m_nual, comp_tor, perr_onal i_torvlow, and
more Infor_tlon of Immediate and practlcal use could be

wrltton ao_mn_Icatloi_ rayons. To asuuro depth of coverage,
glvanod _ro_ _iold studlo_ tb_n _rom 1_boratory studlos, if

the ]Itvr_turo of medicine, ngrloulturoj co_sQrv_glon I
co_ductod Qn _ guf_iclontly largo _calo and oncompa_sla_

and _cionco "_B _oarchod.
l_r_o enough _copo, vital _n_orma_o_ regarding thu oYfoots

_lnnal snarcho_ woro 0onduc_o_ _n _ho public c_t_logs
O_ ao_e o_ _ldll_o could bo _ocurod in 3 o_ 4 yoar_, It

WOuld _t_]_ be required _h_ _onc_rro_ laboratory atud_o_ _ _rai]hL_ flt_to Un£vur_Ity bil!r_ry (John _rJ_#_r b|brary),

Un£vor_lty of Tonno_noo Modic_l Library (_oonoy Moi_orial
bo cO_d_tcd_ howovor_ d_ Ordor to obtain ln£or_tion that

Cou]d only be _o_UrOd through _bora$ory ro_oarch. Library). and other libr_rlo_ ll_toll _n the 9ourco hlbllo-

gra{Ihy* A rol_tlvoly _II _umbor of boob_ nnd mon_grnphs

wn_ fol;nd In the catalog_. A co_probottslvo m.'_nunl _arch

on tho mbstrantu, Ini{v_v_, and biblio};r_tphle_ li_od in

tho Bo_{rco blbllogl.aphy wa_ C_rrlod ollt.

It i_ _be doslro o_ everyone who has worked on this

_oarch to th_k tbo nu_ny pvoplo who helped in any w_y,

vl{_cl_lly thoe;o _bo g_tVO tlml_ for porsonal i_torviow_ and

_ThO lltur_tu_o soarc[1 wan co_¢itl_tod under Contrac_ _o, 68-04-0024

from the Envlro:]montal Protoction Agonoy undo{' tho dlroctlon of

Dr, Joh_ L* Flotchor, {h'of_or of {_yohology, a_d Dr. Micbao_ J,

{[arvey, A_sociat_ Ih'ofo_or of /llology, Wilbur p. Ilondrlx

co.piled tho _uurcn bibliography and e;orvod P._ library nonmilitant,

Tho in_or_tion wa_ obtainod and itnalyzvd by Juno _. Dlackwoll,

Virginia M, Nortoi_, Clura IL bavl_, and _Iotla:'d l,, Taylor.

,............................................................................ . .................. e_
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Libr_ T C&t_lo_B So_chod Co=putor Bo_rchos (contlnuod).

_nI_._I klng_o_ - vo_'tol_r_Luu
Acou_t I© trau_

Dop_rtmont ot tho _aterlor Li_ar¥ ACOU_tlCB

Audltory _orcoptlon
H. Wo Calhoun _dlaA1 Libr_y (Ad=inl_tratlvo l[oadquartera J[e_rlng

_or tho Soutbo_tor_ no_io_I ModJ.c_1 _'o_a=) IIoa_In_ _oBt_

Joh_ l_i_tor L/tn_y_ _omphls _t_o Unlvor_i_y Sound

L_br_y o_ Con_s L1br_y _o_oronco _o_vlco_ Curvo_ _nd o_ _o_ ro_o_ch

_h_¥ o_ _ho _Io_I A_domy of scionco Cn_arv_tlo_ |A_ra_¥ Con_QrFod_r_1 Ald In Fish and _lldllfo

_o_D_ _o_&1 L1_y I U_Iv_r_" o_ T_n_c_o_ _od_c_1 Valt_ Do_vor _b_Ic L_br_y

N_tlo_al Li_y o_ _dlcluo Donvor r Colo=_do B020_ ....

ROM_ W. Wood_u_, LII_a_ _or Adv_ncod _udlo_, E=ovy No_h C_olln_ _clonco _nd Tochnolo_ no_o_rch Contor (_C]
UDi¥°_I_T _oBuarch _lan_]Q P_, North Caro1_na _7709

_olo_i_l ^_tract_, I0_9 - Juno 1971

Co_to_ Benthos Koy wo_d_ _a_on from D,_._.I.C. Koyword n_d
_ub_oct In_ox

Alarm _L_ CoBto_ Pro_mi_F _o_chos woro cond_ctod on each of _ho

_odlc_ Contor Li_._y followln_:

Et_ect_ o_ _oi_ _h_11u_on on Wlldllfo_ J_nu_yj 1964 - D_art_on_ o_ Do_o_o FI_
En_inoorln_ Indox

_ocombo_p I_6B. Cho_Ical Ab_t_actB

Koy Wor_: Ani_ _ngdo_ _ l_vo=tebr_to_
A_i_ _Kdom - Vortob_to_ Tho _Qsu1_ o_ _ho _ro|_m_n_vy 8o_rche_ woru _uch that

, tho _T_C on_Inoo_ _dv_od that no _u_thov a_t_pt_ bo
A_ou_tlc _rau_ _do _o _oarch th_o _£Io_ _or n_ito_i_Is on hollo _r_d

Auditory _orcu_ion
Auditory thro_ho_d
He_n_ _cionco Znfor_tlon E_chan_

_mith_nlnn X_tlt_tlon

_oi_o
_Itc_ d_scr£_Inatlon _di_on N_t_on_! _n_ _u_Id_n_
Sound _730 _I. _tvoetj If, W.
U1tr_on_cs W_hi_ton, D, C, 200_

_octs o_ 5o_nd on _ild_o_ J_nu_ry_ _09 - July_ _971. Ef_oct8 _f _o_so, U1tr_onlcs_ _nd Ot_Lor Sound
Frequ0_clo_ oll W_dli_ _i_d In_ct8

Koy Wol'd_: Ani_1 kingdom - _vovtobrato_
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Computer Searches (9ontlnucd). Current co9_ontH - 61to Bclonccs, Ph£1adolphlzt, In_tltnto
for Bclcntlflo Information, 195B - Juno 9_ 1971

Air,raft Noise and Conic Doom Btudio_: Effects nn

People, Ani_ls And Buildings U._i| AbstrnCt_o American Speech and ][oaring As_oolatlon _nd
Goner_ttlon and Propagntlon of Noi_o B_llaudiit College. I/ashin_tonp Doafn0sa, Speech,
Development and Design of Low Nol_o Aircraft go, IncH and ||oaring I_bllshor_ 1flU0 - Junop 1071.
_oiao in the Nicin_ty Of Airports
NOI_O Abatement Studlo_ Dissertation db_tr._ct_, Ann Arbor, _{Iohlg_nt Univorslty

|{Icrofilelut I05Z . Juno_ 1971.

_nvlroon_ntal L_W db_i_rnctH. Oak nldgo Tonn,, Oak Ilidgo

Absgrgctu I Indoxos_ and CagaIog_ _o_rehod N_tlonal _tbortt_ry_ 1955 - February, 1971.

Exccrptn _dlco* Borongvacht. dr_tvrd_m.

Abstracts of World _odieino. London, _itlsh _odlcal
Aq_oclatlon, 1947 - _L_y 1971. Oto-. _hlnc,- l.ar n olo_yY_

Section Xi, V_l. I (19_8 -Vol, 2,1, Be, B

Agricultural Index, How York, II. W. W_l_on, 1950 - (Juno, 1971)
1054. (Co r_uod p_bllcatio_)

C_inera 1 _Patholo and P._tholo_ica I Anatomy.
Ar_od Forces _dlo_l Librnry Catalog. U. S. Army _{odlcal _cct_n V_ Vo ._i--(1911_) - VOl. Z,I, _o. d

Llbr;u_y, 1000-54, (Aprll_ 1_71)

l_,b|lc llvnlth, 3ocl;tl Modicino, and B _Iono,
Bibliographic Index. _ew York, IL W. IVllnon, 1900- _vcti_n XVTt. vol.7-r'_0)_vo _,

Juno 1971. (Apptl, 1971)
Btbllo_raphy of dgclculturo. Dop_rt_ont of A_r_c_ituro.

W_hing$on. D* C., 1942 - Juno 1971. Index C_talo_oo of the Library of the Surgeon Gunoral'_
OfflCo_ U_ftcd Stnt_ Ar;_y. W_hinBton _ 3ul_rintondvnt

Biologlc_l Abstracts, Pblladulphtat P_., 1900-1971. of Documents. _orlo_, 1880-1951,

niologic_l and A_rlcultural Index. Bow Yorl_ [[o W* _il_on I Ind0x _vdic_s

1064 - Juno 1971, _artorly Cumulative Index to Current _dlc_l

llior_sea_oh Titlo_. PBlladolphl_t, Pa., Blosolunon Ioforr_tion Lit¢_ratnro. Aib1• Chlca_,o, 1916-2_.

Servlco of Biological ABstracts, 1960 - 19_7. Quarterly Cu_ulatlvo Index |{odious. AXA_ Chlca0o,

Blorosee-tch Index, Philadolphla_ P_._ Biosoionco Inf_rmatlon 1927-1956.

B_rvico o_ Biological ABstracts, l_d7 - _i_ty 1971. Currnnt List of _{udlo_l Lltnraturo. d_A, Chicago,

Boo_s in l_int. Bow Yo_k, Dowkor, igTB-71. (one year) 1050-1059.

_ritlsh Abstraot_ of MOdioal Solonoo. London, Pergamon Press i Current List of 11odic_l Literature° Ar_y _dical
for Biological a_d _diCal Abstracts, 1954 - 1956. Librnry I Washington, (VoIs, 19-39), 1950-1959,

C_t_lOg Of Gra_ts, Bashlng_on, D. C., Bational Solooco |_d_x _{odlcus. _mnrlcan 0odlcal Asso_latlon,

Found_tlon_ 107B - Juno 1971. Chic_go_ 1950 - July 1971,

CumulatiVe Book Index. _ow York_ H. W. Wilso., 1950 - IntvrnatlI,nal Abstract_ of Diolo[[tcal Sciences. London,
Juno 1971 " Pergamon llrvt;i;_ 1906 - _[oy 1070.

Cum_lati_o Veterinary Index; a selected llS_ of p_llcatlons _onthly C_t;t]ot]. W;tsh|ngto_ t Supurlntondnnt of Documont_,
f_om the Ataor£can litoraturo. Are;ida, Colorado_ 1950 - _ay 1970.
Index Incorporated, 197B - Bay 1971.



_tlozL_1 Ltbr_y af Modlolnu C_t_log. W_hlug_on, D.C., Dibllo_r_phlc_ Sc_rchod
_t_o_l Zn_t_u_a of Uc_lth, _bli_ _o_ith _orvlco,
]le_Ith, Educ_tlo_ _nd Wolf_o Dop_tmont, 1055 - 19_5.

21atlo_l _br_y of _cdi_ino Curroat Cat_1_g. W_hlngton, Acoustlc_l _cc_cty of _m0rlc_. Report of tbo BOth An_u_l
D. C.j ]_at_x_l |_ituto Of Ho_lthj _zb1$c _c_Ith _ootlngo _ovomb_r, I070_ Uous_on_ Tc_.
_rv_cop ||o_thj Educ&t_o_ and Wo_f_ro [_p_rt_n_,
101]fl . _970_ Adv_nco_ i_ Ecolo_c_l _oso_r_h. _w York w A_adc_Ic _oBs_

10fl_ . Juno 1971o

Z_ndOxo _ow york_ _dox Inc,_ I0_7 _ 10_ M_croflcbo)
_Jb1_Bhed s1_co 19_9 by C_M Izzforz_tloxz Bci0_co Adv_nco_ _ii E_vlronmo_t_1 _clonco_, _ow York Wlloy --
Iz_orp_r_to_ _ew Yor_) Intcr_c_cnc_, Vol. _ - 1009 - Juno I_.

Envlron_nt. _. Louis, _i_ouri_ C_ttco for _nv_ron_ont_l
Po_1o_ A_trac_s_ W. ¥_rmro _ Jolla, Ca1_.._or_ l_r_no Vol. 1, _oo _, J_nU_y-Fc_y_ 1961.1970 - Juno IO71,

l_orporatod_ W_h_n_ton, D. C._ _9_0 - Juno 1071o Vo1_ 11 _o. I, Juno, I_G7 _ Juna 1_.

_b1_ Aff_Ir_ Information Bervlco. ]_llot_n of the PUblic A_r_can Chomlc_l Socloty [_bllc_t_o_ ¥0_, I,
Affairs In_ormtlon _orv_COo _cw Y_rk, 19flO N _o. 1, J_nu_¥ 19_7 - Juno 1971.December 1970.

_olno_nn_ 3_ck M. _ffoct_ of _o_c DOO_ on the _L_tch_btllty
_vador_' Ouldv to [_od_cal L1tor_uroo _ow York, _o W. of Chlckan Eg_ _n_l Other _tud_o_ o_ A_rcr_f_-q_0nor_tod

_i_on i 1950 . ]_z¥ 1971. Hoi_ Effoc_s on _ni_Iso _ L_O _cle_cos Centor.

_a_o_o Cit_tlon l_eXo Ph_ladolph_ l_tltuto _cr

_oro_ioz_l C_vll J_v_tfon (_Ka_Izatlon. _oBic _om _ol,
5u_plomO_t. Montro_l 12-_i October 1970,

Uo _. Oovor_n_ no.catch Ropcrts. _p_rt_o_t of Commorco. ' ppo 1-55/I-59. Doc. 88_4_ _nP/IIo
Cle_g _ou_o for Fedor_l _clo_t_Ic and Tachn_c_l

Izzfor_tlozz, W_hi_to_ I D_ C..* _t_o_l _do_ of Sc_cnco, ](_t_or_l _o_o_rch Counc_l.
Com_t_oo on SST _ Sonic _0om_ Sub_o_z_t_0o on

Uo 5, Oovorn_nt n_soarch _oports, 19_4 -- 1904. An_1 Rcei_P_o. An Annotated _£b1_ogr_phy on

l)_volopm_t noports_ I0_ - 1970_ Sou_d_. W_h_n_ton, D. C., 1070.

U. _.._vorn_t _o_oarch _d l)ovo1_p_zzt _oports_ _coj C. G. _d G. _. Lilloy, _IvorBi_y of _outb_mpto_.
J_ry _971 _ _y |971. _ap_rt _n _vo p_r_ on _[I_ _o_Ic boom. Prep_rod for

tho OECD Confor_co o_ S_n_o _oo_ _o_onrch. Pz_ 4_ IDa9.

_vorn_t [_port_ _doz, J_o 1971_ (ollo i_suo w n_mo
of _bllcat_o_ changod) _clonco _nd _tlzan. _. Louls_ _t_our_, Com_ittoc _or

_vlronmont_l Infor_tlon, Yol. I-X_ 195B - 19_8.

S_rvico_ 1954 _ _ocomb0r 1970.

Zoo_¢_l _cord. London, Tho ZQolo_Ic_ Soc_o_y of On Undorw_tor _o_so, _omo I I_lyf Docc_borp 19_Bo (I_70)

Lon_on_ 1950 _ _y 1971, Uo _. Dop,_r_ont o_ IIc_ith Educ_tlon _nd Welf_r0 Publlc
oal_h Soctlo_. _Qport_ o_ tlo E_Ido_olo_y _zzd

Survcill_nco ot l_ur_os. _o. _ 71-][I. The ]IoIo
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Poz'_so_ ]_rov_L_tnR L_l_orln.ls, ILiz-luz" e i"_toz', l_l"oto_;_or _f Anl_l l_oha¥1orj Dop_rtr_nt of
/Ln[_o_tl I_h;_v_oz-p Rool_ofQllor Url_voz'sl_:y 66Lh Stroot

ZnJ_or_$onl ¸ _nd /.6alal:_tnco _.d York _.vunuo, }_,lw ¥ork_ }(ow ¥o1"1_ 100_1.

nJ-_1o, _o_oz" AI_, (]_Qv_d_), Chill"ntis1 o_ tllo _u_am_l_tt_0 ' F.u_11de _1_. l_ul_;j _l_;ouz-I 63110.

OZl _ublic LA_d_ ]_on_ Cll;trl_s if. _uro_;p_c_ _lodic_l ]l_o_z'ch _b, 6_70

l]Ond_ J_mo_. R_o_rch _nJ.CU_l S_l_nt;l_, _.n_ _c_nco _.}_tL (]]11_), ;f_l_.h_ P_D_n _[Je 0hlo 4543:].

C_.'1:_1O B John G., Jr. _.l_oc#._t_;o _lr_.no ]_l_lo_lBt, 1)o_rt_0_t PoL;l_h_ l_r_c_. ]h_y_ho]o_' Do_rt_nl:, University o_
of Plsll _d G;t_(_, kl_tr£no _osourco_ ;1_1_1(_ _ 3_o Gold_h _l_orc;_ _(Imontonj _.lh_rl_ C_r_d._
•51t_1"o B l_g ]3_1_ I C_ll_ornl_ 9Q80:_,

LL_n_-y of Con_z'o_.

Copo, Ol_vt_r° ]_l_borl_ ]_o_c]lp _r(_.u of _l_l_z't _'l_hu_lll_ l;h_w_ |_l_t'. Arl_tly_ ill I:.nv_r_rlmunt_l _ol_y e _vLro_lr_o_t.._.!policy [)l_i_ll_, l_lIl_l;t_;Iv(_ ]l_J[_r_co ,_rvl_u, Llbr;_ry

Cru_r_o1:t_ J_m_'_ G. AV-AlV.Y_ Co_poriLtion, _(;0 N. _;_n /;nton_o _d. e T._ylor_ JOhn |_. N._IOn_L1 _c,_(lo_n¥ o_ ;5¢1on_ _;;xt_o_l]l_;u._.r¢_ COUlI_II, 219l CO_;t:I_Ut£O_ AVo., ]_._.
:_U£I;O 170 m LO_ _.lto_ C_11_ornll_ _)4022 W_]_ln_on, I1. C. 2041_;.

(_Uz'tIHp _.l_.l_m _1° _o W£1daz'nes_ _;oclat:y_ W;le;]l_.n_:_oh_ D.C. Tholed;on, /l. D_ U. ._° l]uro;_u _ _por_ Flsh_r_o_ _hd W_-1_11_._'Ol

l)op_.r!:_/: o1' tho _.vy, _ 1)[o/_o_ C0.1:Ll'orn_;z _13._, _omt)_u_h, L_'z'y. _._1(_n_1 S¢1on_:_ Found;_tion e W_:_llln_l:on_ D. C,

FoBtore Ch;_z'los It° Do.fLint o_' _'r_[Ioz't_t_one 400 7th _l_ot, Wolch_ I_'u¢_ L, _l(_nd_ (It J'_ychl_tr_o no_o_rcJl_ [ncorpo;'_t.od_

G_tl_,_p no_]o1-1; E;. _y_l Ul_d_rsor_ no_;o_l"ch _nd ;)_volopr_n_
Contul- (_'ho L[_;to_ln_ Gro_p)e _;_n 1)_o1_o _ {:_ll_o_-n_ 02132.

_(_p_Z'_;_L o1' }'_h _d G_mQ_ *350 Goldo[z _horo_ _I,_L_rl;tls_ |n_'orr_;[on, _d /_se;l_;_n_o

LO_L_O_ I)_I"X'o1_ [[° Cooz'dll_tor o_ L_br;:_y Fro_ra_ C_nsorL_ur_ _;_cultur_l /i0_o;lrch Co;l_r. U. _. D_[_r_on_ ot _;_£c_11:uz'_ I

L_p_;comt_ I i_vld _1. _19o_1_.1;o l_ro_u_;_or o_ _.ud_.olo_y _1_ L_11 Aorosp_co Cam_._. _p.lo, _aw ¥_r_:.

_ro_._o _1;udy 1_bor_to_'y_ K_ox_11_o_ Ten_o_o_ 37D111.
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07974, _nd WLldlLJ_op FIBh _nd WLldlJ.J_o _3orvico, U, 8.
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¥_horJ.oB _.lzd Wlldl_.J_o I FJ.,h _nd W_lc_l_.J_o Sorvlco B W_lL_.ng_on_ I), C.
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025_J3.
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_o C° 300.1Go

]_nv_'onmOlZt&l _J_nnLl_ D_V_.B_.On, II0U8:1_ _nd _rb_l D_volop_o_t B
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E_vJ.rO_l_l_l;_._. Po_._._y D_.vJ._ion, _61_l_tivo 1_o_o_'o_o Sorvic_ I

_&l_._t_.olz_ 800 l_lZdO_ot_donco AVoDUo I ll_Bh_.n[_on B
Do Co UO_O. • •

Admin_tr_t_on D _mpto_ YLr_n_°

_t_.o_]. _l_do_y o_ _QIO_R_ _tP_tiom_l R_.z'oh I?o_ll w

_p._.o_.]. W_._dIL_'O F_or_._.Ono 14_._ 81x_oontl_ Stro_t I _. _._

i
I O_ico ¢)f _v_.z'ownt_l quP.lit_', FodorP.1 AV_.n._LOn ^dmL:_l_tz'_t_.c_np

O_.co oJ_ No_sl_ ?.b_.tQ_n_;o _uso_roh Dtv_._ion w UJ 8. Dop_.r_t_nt
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]_oforoncoB B_oc_j B, C. W_l_.l_l_port _)m_sy_Lv_nl_. trle_ _tarl_ng
_ontrol w:L1;]l df_t_'_ns cv, ll_. I_st Controlj 19_6p
_4j 24-30.

o_sinoph_.l lovo)._l _nd a_o_lL: of _lco. Journal af Band I J. ]lv_l)u_o_ of _ al_d lownr _nl_l_ _o _._ou:ltl_al
tho Aco_ticr_l _o_._ of Am_ric_p )9551 _.7_ 1_.1---_ _,timulf. _l° _. Dap_,rtm_R_ of Al_ricu_turv_ Al_'ric_l)_ral
_'_4"9_-- -- Jlo_o_trch Sorv_,c.uj A_|c_l azld pou1_;ry _lu_l:_t_dry

Anl:hol_y A, and Ackarman_ E° l)lDlo_lc_l _fvctl_ of hollo nn_llrc)l _r_nchp _lt_vlllop _r_'_d_ _c_o_r 1_ 195G.

_n vorto_rnto al_:_]_,, YtrlF_ltt Air Dl_volopmont C_ntor_ _nd_ J_ J_ffo_t_ of _o_o nn tho pb_u_olo_' an_ _havlQr uf
W_A _ch_lcA1 _op_rt; 57-_47_ Novu_r_ 19571 118 pp. _arm ;t_l_. Ph_n_ala_,c_l _f_uct_ of No_s_

_n_:hony_ A.p Acko_ E, and Lloyd I J, A, Nol_:o _;tro_: in l_lon_m I_v_ w _95-30_].

ro_po_no o:_ _o_ rv.t_ _d _,ulno_t p_g_l, Jo_Jrnal l_nd I J°_ WlJlchlt_t_r_ C. F°, Ca_pt_llp Lo E. _nd J, C. _ou_,
of *.h_ AoDu_t_*c_l Soc$0_ of A_oric_.j 1959w 311 Ef_ct_ of loud aou_dH _n tbo |lbyo_o|ag_ and _b_v_or

A_ricu)ttlr_l Ril_]_rc]l _](_rvlco Tochn_cal I_lllotl_lj

_ox_l _orforn_co a_d r_roductivo _unction of )_rl_ov,_._ _. _. Tho af_ocl; of no_a on tho cond_.tlongd ruflox
_T_l_oa pl_, Jo_r_l of tbu AcouBtic_l _nc_t_ af
_r_ 1959j ;_l _'|3_-l_,'m -- _cl_lvity o_ ltnl_._.l_. Z_l_rn_l V_hu_ [_latol j il_t_ lm

Californ:_ Fl_b and (_a_u_ 19471 _3C1_ _3N30. _:orobr;ll t:_uo _ll r_t_ r_atodly ozpa_od ta thu
_ction af _ch_nical v_.br_an. A_t_._a Pb_s_o_o_lea

_bl_cat_o_ and _oua_ch _]orv_cop J]_3 ,|7378_ Ca_itdy_ _. I1. _nd _ll_nn_ n, P, Ro_po;_s of farln n_l_l_

Air Forcv _. _,t_Qnal _onlc _oo_ Evn.lu_,tfon Qff_cl_

_:loctrophy_i_o_y and hintor_. ^c_a Oto-[_r_n_olo_c_, _(ntar_._ _vp_r_;i _ _-1-67 of 2_] July 19_7. ^nnuz I(,
_9_5a_ 60_ 437-_51, Ca_tdy I R. D. and _hn_Iln_ _o _, _o_po_e_ o_ far_ a_l_l_

_a _on:_c i_o_n_ Sonic boo_ a:_rl_n_s at; Edward_

_loc_:_'ou microscopy _.ncl_din_, tho morphalog¥ o_ all Agr_cultttr_.l _l_u_.r_h _orvico _nl_ IEus_Andry _o_soareh
_u_o_:lon_ _._ thQ or_a_l o:_ Corl:_ A_ta Ot_-_r_n_ol*o[_c_ _lv_Glon, I_lt_vi la_ _ryla_ld I 2Q Sopf.omb_r _gL_l],
_, 60 B 479--495.

_11 B W. D. _1 rcapOl_O to _on_a boO_, Papor prosvntud _o Parll_l(_nt J_ly 19(_._. _n_J(_n_ _(or _jo_tyl_
at tho B0th _o_;_nl_ o_ _h_ Acoustical Socioty of _t_tionvr¥ O_f_-c_ C_d. 2056_ 19_ _. not.
A_Qr_c_ B _o_sto_ I Navo_bor_ 1970,

_n:_tozj L_ D.f Eldr_d_o B D. )l. I v.nd Tomplor B J. W. Co_t_ A. i_lld _nrgop _l. ]_ll_viour o_ c_;ocbrom_ oxidaso

Eluct_*ophys_oloi_ical _arrol_to_l o_ t_h_vlora). _cou_c _lmtLlltt_;_. A_ta Oto-_r_n_ol0_lcn _
to_r_y _l_nhold shl_tu In ci_nchllllt. Pr_r _.964_ 5_ I 321-3:)0, m
pr_sontod _t tho 80th _ootin_ of th_ Acoust_,cal

Society o_' A_r:_ca_ _oust_ _ovum]_r_ 1970, Cov_llj W. P. Ili_;olog_._ cb_n_e_ in tha ar_an of Cort£ w_th
_ltens_ _u_d. Journal of Co_p_.rativv Neurolo_
1953j 99_ 43_59.
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_ln_l_j 11. azld ¥_'_,gsp M. Roac:_lons of Igwar_ of _,ta,oura
C_rummQt_;s J. G. ACOUBtlC_ lnform_tlo_ ¢_oniaJ. _S _ t_o_ for _j_x_ra (Dlptor_ Tondlpodidao) _o Bound _nnal_ of "

vortobrato po_t cQn_rol. _por pro_ontoc_ _t tho B01;h _l_ _zltomolo_io_l So_loty oJ_ _mort_al 19591 _e " --

Novom_r _ 1970_
_ln_B e 11. _nd Jum_orp J. _ol:Lmln_y I_tudloB On th_ uso o_

0ui_l_gs• W0 C_ Gray Whalo5 _void _ou_d_ of _il_or _h_lo_. a B_oific_ _lound to _*op_l i_t_z'llnl_s (Sturnus VU|l_t_l_)
FIBh_r_ 13ullotin. July_ 1971 (_ _'o_). _ro_ ob_oct_onable roo_tB. _cion_o_ 19_4. _IVj 3_-3_0°

Cutkom_ L. _ _ffocta Of ultr_Bon:[c _0rl_y o_ i_tor_a Fr_._p [K° al_d Lttl;]o_ F. _o_r_tlon_ of ho_oy boo_ _ tho II_.vo

ROBO_C_h SO_'V£OO_ _J_Dnosota B _.0_9.
GQbor e w. F° e Andor_on T. A. _nd V_n Dyno_ _3_ Phy_lolc_glc

D&V$_ P. _.vo_e_ to,polo to _or_lo b_l_ . _tl_h _3£rds_ roBp_n_o o_" t 1o _lblno _'_ _o c_onl_ ,o_o BtreB_.
19117_ 60p 370. _chlvo_ of _,v_ron_n_l _oalthp 1960_ lg_ 751-7_4.

_o_1_ _Cl _. _oul_cl _ _ r_d_t do_o_-o_;. I_ Cc_ntrol t _1o=_ _o_ _-_.]o_" e _. i_nd _._x'o_ C. .It. _nfluo,co ot
19_91 37m 36-44. rockot Ilo_so upon hoari_g In _tne_ p_J_s. _eros_c_

_dlclnof 19701 41_ 21-25°
Dool_.n_l 11. J_ M_lll_nn I J. A. and J. D. M_11o_'. I_lation

ot &_ld_._;o_y ao_J_tlv_ty and _ol_l_ 9_otr_l_ J_or l;ho Gr_hz_m_ ¥. E_ pollution. Auclt]bon_ 19_9f 71_ 34_D°
common canary. Jour_l of t_l_ AeouBtlc_l Soelot_ o_f

_pu_lo_ to an ultr_ound Uo_orl_to_. Jour_l_l of
_lbow£c_.flz_.o_ Z. lnvast_gatior_q on tho :_n_luo_ce of Wlld11_'o _nal_o_llt _ 19G9_ _3_ 409-417o

_ocos_ _.ata _siOlORl_a PolQnlcap 1902_ 1_ Gr_ff_.R_ D. _.j _CLIo I J. J° G_ and G_l_no11_ A. D. Tho
36_-370° reslst_nc_ o_ b_t_ to Jamming. Journal o_ £x_rl_ntal

Zoolol_y_ 10631 152_ 299_2_.

_ol_B_lt_t_o_J_ on u_dBrWato_' nolDo_ Food _d Gr_h_ _. 8. Tho _ffac_;_ of _WQ lictor _1_o6 a_d two lovo]_
A_t_ulturo Orl_a_l_atlon of tho United N_;;_o_ of nol_o dur_.n_ Infancy upon tho adult bohav_or of
April, 1_70° tho whito r_° Dls_ortat_on AL_trac_p 19_5. 271

595-5_9°
_ieh_ _o _. _._d V&n_._ J. _ K_.11O_* wh_lo_ G_olnu6 Qrca_

BOUD_ rOpol _hl_o w_l_s_ Dolphi,aptoruu _ou_ _o_kl_p _ _ho do_.th of b_rd_. EnvSron_n_ 1069f 11_ $1
FI_hQ_*_ _11_tln I _u1¥_ 197_.

• _1111 E° J_. _t control w£th _±gh froquonc¥ _ound. _st
_ontrolp 1970. 38_ 10.F_tch_ _. El _ YOUI_I_D P. nl UBo and ofJ_oc_ oJ_ ¢_xplo_lo_

in C&_._for_ _oast_.l wator_. Call_la FIBh and

cort_cotrQpln-rolo_l_l_ _ctlvlty l_ tho _at I_ypotha_amus
F_tzw&_;o_. 111 D_ Sonic Bysto_ for bird ¢ontrol_ P_; Control_ follo_fng _oxlou_ BCImU_. TIIo J_pano_o Jo,r_u_l Of

19701 38_ 0-16o _ Ph_olo_ 1B_9p 19_ 8GG-8_'_-*

_z'_.odm_ I J_._ _yol'B t _. O° _.nd A_ _* _ow_. p_m_. lipid I_s. V. Chl_o_ lzL con_onf_l_n of nnn_t_*|_t_d e_tt_

^_rlcan Jour_l o_ physiology" B _1_ 117_-11781 10_7. _u_rlo_. 19G4. 6_ _D-62.

a_ a_;t_*_cta_;_ _d ropollont_ Journal of Wlldllfo 6tro_ oz_ z'a_B. Ac_;a D_.olo1_1c1_ ot MQdloa G_r_n_c_
_na_o_ntj 1957j gl_ 91o 19_5_ |5_ _9_-59_ _-_
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IBhii t O., Ta_h_hi I To and baloghf K. GlyoogQn £n tbu
lnnor o_r _ftor ncoustlc _ltimul_tion. AQtn Oto- Ltttle I ]1. F. RoacttoiL_ of hon_y boos to osolll_tlo_ of
_*r_olo_i_a, 1969, 67_ 573-fi8_. kllown _roIIuuncy. Atlatomtcnl _ocord, 1959_ 134_ 601.

M_jc_u-Chargoi_, b. A., [_orlln, C. I. _nd G. D. _hitohouso.
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._odl_al S_loncos_ 1960, O, 153-107. _r_n_o_cop_, 1970_ 80. 620-U30,

Jo_nnoutot_ D. _. and Ada_s_ J. L. l_ogo_toronc voruus M_la_ T. _nd Kloorokopor_ H. Obsorv_tio_ on so_o offect_
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t_rk_¥s. Po_lt_ Scl_noo, 10_1_ 40_ 51_.5_1o _L%nloy_ Goo_f_oy, Comparativo _tudlo_ Of nudit0ry phy_lol0_y
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i970, 67, 36.q-381. _ '

_Scoptlbl_lt_ to l_foctlon_ Ph_ol_bSl_lo_ _____loll Ef fo_ts
_I *_---_ I_or_mlth_ D. [[. Control of bird doprodatlo_. Agrio_It_ro

D_partmox_t Coo_oratlvo S_to _o_oarcb Surv_uo_

Ju_tsh_k* P._ _oltrmn, A* S° add _a_klor_ A. II. Dlochomlcal M_ryl_nd, 1070.

_lli_o, _._ Dovooor_kl_ V. a_d R. F_rstio. Effent_ of _dltory
129, 14_-14_5. _tln_ll on tho pinoal _land of tho bat durtn_

bit_rn_tlo_. Acta Anat0mlaa_ 1_69_ 7_ Buppl° 56_
Ki_hpatrlok_ _* L. &_d ][_roln: P. Ko Inhibition of

rop_oduc_lon Of Indl=_-Beal _OthS_ Plodia lntor_nctolla: $93-300°
by oxpo_ro to nmpliflod so_nd. Jo_nal oE Economic
Entomolo_ 1965, 58, 920-9_Io Mill_r. J. D. _ Rothonbor_ S. J. and Eldrod_o_ D. H*Proliminary ob_orvatio_ on tho offo¢te of e_posuro

Klol_ D. _. Ro_otlo_ of rol_d0o_ _o ob_truction_ and to nols_ for _ovo_ dnys on tho honrinE _nd l_ne_oar of tho chlnchil_ao Tho Jourratl of th_ Acous¢ic_l

d£sturbanccs. Solonco_ 1971, 173, 393-398. Sc_iot_ of A_orl_a (in p_s),

Konlshl_ _asakaz_. Compar&tlvo _ourophyuloloslcal _tudie_
of hearing a_d vocali_tlov_ i_ so_blrds. Zoitschrl_t Millor_ J. D°, _at_o_ C. B. and Co_O11. W. P. Do_fonla_

fuer _or_Iolohondo Pb_sioio_io; 1970_ 67_ 363-_81. effocts of noiso OR tho cat. Acta Oto-lar_n_olo_ica,.. _uppl. 176, 196_ 91 pp* --

L_nEow_kll D. J., _l_htl H* _. and Jnoot_on_ J. H. RaspormoB
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1969_ 33_ 669-6_7° 6, 89_-897_ 19_6, ps_ctzolo_Ic_l Ab_rauts_lgfiS,
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CoOp_r_ttvo _tato noe_arch Sor¥1co_ Califor_ia_ 19_9. 0_lo_ C. _. _nd Look_tt M. F. Tho rolo_s_ of _ourohypo-

phy_ca_ lurmo_o by _otl_d. Jo_lrnal of Endoorinolo_
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