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m\^_7>n?7 % . &

\lf7%o_& $‘,b_crFidrl ] F7Zqfb_c\b_7

mhn_mf7oCd7hg_ hp',‘%h]dT& csi_pg_c\b_7qEh]dT h[f,p#f7W Z#B7\l(_c\b_7mf7csba_;  csi_Zr6ofc\b_7nEahd]T \lf7%o_& $‘,b_hg_ Znfb_7ckp_Zhf s _̂jb_#Nb_

[d#f7@Nb_amif7q]d7\Eahg_+ mZh7i]p_crb_ jb_qf7ZhfheW (ej\ln_hg_h]r§Cj]db_#f pg_Zjfn_c\b_7n]d \l _̂qf7Ir?7 oehg_ k]k]j@~#N]hg_mp]db_7 oBp_ or_iBf

odr_Zjfb_@]db_c\b_7@Nb_a [d#f7h\b_n]d mif7qd]7s]dT# _̂ i]p_mf7qn_h _̂Zhf; %h]dT& o]dof7kD#N]Zhf heklf7n]d iBEZjfb_ sk_7if7qf7Zhf (ej\ln_csi_r‘hg_+

jb_anEjb_anE Zcrfb_7oEc\b_7hg_ [d#f7h\b_@Nb_aZ,7nBfZmfb_ mkN̂ _pn(c_rFodr_Zhf on_̂ n_pi_\dcsi_hg_+ mjCd7– mhn_#Nb_Zhfm#fmf7oCd7hg_ h[f,

p#f7W Z#B7\l(_c\b_7mf7csb_a hp',‘qEh]dT Z#fn_#N]ofc\b_7 Vd h]r§Crgfn nM _̂Zpf_p]dTn]d Zcrf\EaoLb_; [d#f7h\b_W hk}fnlk_7ifZcrfj]d \ln_klf7n]d ’¡di]dn_kDcrF#^_

[fo]dmr_h^g_7+

 XX Ui_cki_W kl]F7i]r_Zr6–vv j]dhg_aifmdr_n]d $‘,b_qdp_Z, \Eahg_a m\l]̂ _,]p]d#](Z\p_;  m’Ao _̂@]db_bChg_ m!]nmf7csb_a \#i_(f _̂ @]db_bCcsi_hg_+ Z([e(l

mf7csba_ I=]p]hLklf7hg_ hep]dTW (CdHng_c\b_7n]d mZo7m^n_ qf7\EaHnZhf_og_7 $‘,b_W(ej\ln_ n]d on_\C\EaZhfZHnfb_a (CdHng_c\b_7rln_cr(_\Ea#hg_+ \ _̂TkN̂ _7

Zc\mf7csba_ (\dm\l]̂ _– I=]p]hLoeJ?7Z3 ., #f\]db_@D̂ _7hfoLb_ @]d7Hnf7Zhf\#i_(f _̂klf7csi_ Hnhg_+

 $‘,b_WjBEZjfb_kDhg_ XX Ui_cki_vv ifmdr_n]d qdp_Z,\EaIr?7 Z^fn_ @Ni_Zr‘b_7%-1,& ?̂7r‘7 kD̂ _,‘7iBf nl _̂#N]\Eahg_+ heW#]d7hf7csG ib_Zhf; \li_\b_heklf7hg_

s _̂jb_#Nb_[d#f7Z^#f– (dp']#N ]Zhf mif7q]d7kDn]d hep]dTmpBn_ i?iJ_Zr7ZhfZHnfb_a jn_on_Ir?7 heTn]d \l?7nlG7’dK_crFc\b_7klf7cr\EaHnhg_+ q]dm#fhg_

mCamf7hb_ai#fk#N][E $‘,b_W^fkg_@Nb_a rCdpenf7\lr_n]d mqn_p _̂7Znlfb_7klf7W U?,Z=$ cr$‘ _̂7ifmdr_klf7– p _̂jfjb_qf7hg_+ Jrkfmf7csba_ $‘,b_\d\Cnf

nB(_he %Prentice Hall Biolog& W pBEsn_ifZ#7j#f nÊ n_ k?of %Kenneth Miller& hg_ heWoeb(_ifsp_r#]p_hp_klf7n]d $‘,b_W rd’¢]Fo_Z#7#f
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Zoaof\ln_klf7 @Nb_a(CdHng_\ln_klf7W hZ[fqf7 mckb_n]d m\ _̂7>n?7mo]dn_Zsf_cr Zr7qf7hg_+ jb_anE jba_nE Zcrfb_7oEc\b_7csi_iJ_n]d crg_̂ (_mf7oCd7–#N]Zhf

mhb_7msBEP @Nb_a nk⁄f>n?7pi_\doCd7hg_ h]r§CrgfW mZHnfb_7m#fm\ln_m on_nEah]dT hb_Hnf7r]dT\lHnhg_+

 $‘,b_n]d7nB(_heklf7hg_ XX h]r§Crgf– mZpB7mZ\6k#N] Zhf m#fhg_ jb_anEjb_anEZcrfb_7oEc\b_7nEah]dT; oeTmsBEPmig_7m h]db_7m,]db_7n]d oDr_\‘\EaIr?7vv

VeZhf Zcrfj]d\ln_n]d crFodr_of Hnhg_+ m#fmf7oCd7@Nb_a e=m2 Zpfb_kN nM _̂Zpf_qg_ahBb_7 hb_ahg_vvVdmaCmf7hb_aiBf Zcrfj]d\EaZhf Niles Eldrege W

i]p_mf7qn_h _̂kDn]d Z,bNHnhg_+

 q]dnEahd]TZhfhehg_ m[(_hecsi_r‘h^g_7+ oeTZofnhg_  XXhf7#E p]#]i¤f _̂W ^(_r(_vv kNjb_7hn_ofZHnfb_7n]d #E#b_aiBf Zcrfj]dZHncbfc\b_7csba_

nk⁄f>n?7n]d Zcrfb_7oEri_# _̂ kg_hg_am#fn heTn]dpB̂ _7 mf7Zr7\Eahr‘^g_7+ heW(ej\ln_– Zsf_cr\Eahg_a q]p_o _̂TsB(_Znfb_7Zhf; \Cif7kDnb_7kEaZhf;

m!]r§‘(_nb_7 kEaZhfihga_ mZc\mZ^p]dTW mZ#7n]ifiklf7mpBn_ i>nAf,QfqE–#N]Zhf rCdiC$?Ud]b_7@Nb_ami?miJ_p]dTmpBn_ s _̂jb_#Nb_[d#f7W pf, _̂n]d \li_\b_

@Ni_hn_c\b_7– heW(CdHng_c\b_7n]d m[(_ZHnfb_a mZ,7h]dToBb_ari_\Eah^g_7+ $‘,b_hg_ heWZckfn_klf7iBfZhf; rd’]¢Fo_Z#7#fj]db_#fmjn_mhB(_ kNp_id

ifmdr_klf7@Nb_a h]r§C j]db_#f if#Bn_ifpk_7p]dTW on_#f; if#Bn_ifp _̂7klf7– kg_he; m[(_m#f@Nb_a [fZHnfb_aj]dhg_aZk7\B̂ _7klf7n]d ZcsHnf7qf7\Eahg_+

 \lf7%o_& Won_qE– Zsfb_p]̂ _mIkEpk_7#N]rCd#r‘hg_+ nMk_7nlb_ Ir?7Zhf h[f,Zofnrgf#Nb_nEahd]T Zckfn_ckf7iBfZhf kNp_idklf7 n]dZ#7kNp_he; mZh7i]p_

m\ln_mon_mpBn_mckb_#N] Zhf hecsi_# _̂ ZkLf_ob_a\EaZro]k_akg_+  $‘,b_hg_ Zoaofhb_ (e\EaZhf ifmdr_klf7W kf’lb_ %Margings& klf7Zr6– kNp_idklf7n]d

Z#7hf7# _̂ @Ni_iJ_ iJ_7if7 o]k_akg_kVdp_Zr+ hehg_ s#]ds#E@]db_ Zhf ifmdr_klf7; ifmdr_>n?7klf7 WmsCd7 mIrEmr]db_7miklf7mp]db_7 he@Nb_a mpeh(_Zjfb_@]db_\Eahg_+

$‘,b_W -1“,,,Znlf_#N]Zhf rd’¢]Fo_Z#7#f; oekDZ#7#fifkeklf7hg_ %Cambridge& nk_7[ #]p_%\l_& pnflh]do_– mZc\nlZ^Ir?7csi_r‘hg_+

 $‘,b_Whf7hk?7 %-,&Z(fn_pBb_; \d@Ni_Z(fn_Zckfn_ hf7 s# _̂Tii_$‘,b_ %Francis Darwin& hg_ heTs\b_W Zr7ifklf7n]d %-443& \d@Ni_– qdp_Z,\EaIr?7;

%-5,/& \d@Ni_–og_7 $dp](m>n]k_qdp_ Z,\Eahg_+ %-434&\d@Ni_– hecrFid\EaZhf $‘,b_Wmp|Frp']hg_ heWk]hf7idmpBn_ #g_#B(_qf7Zhf_og_7 s# _̂Tii_@Nb_a

heWk]hf7 idhg_ $‘,b_n]d(_pd]b_Z#7 mp|Frp']n]d %-45.&\d@Ni_– qdp_Z,c\b_7 crF# _̂ jCd7csp_\EaHnhg_+ $‘,b_ WmZh7i]p_ m\ln_mon_klf7hg_ pi_\d@Nb_api_\d

Znfb_7kB̂ _iBf sBEPig_7qf7Zhf jn_@B(_kDklf7#N]Ir?7; n]d(_pd]b_Z#7 mp|Frp']klf7hg_ oeT[,mhn_pf@Nb_ai]p_ne7p]dTn]d o]dn_ Zolfn_# _̂oB(_neZhf ok_7‹Ô _\ln_

klf7csi_hg_+

 \lf7%o_&$‘,b_hg_ %-4,5&\d@Ni_; ZsZsf_,‘#? %-. &#n_Z T̂ m’Ao _̂@]db_bC #N(]dre#?Ik]FP– ’dK_hpb_7>n?7Ir?7 \lk_7hf8n(_,Zhf k]hf7idkN ZkB7sBf7\Eahg_+ hehg_

moB _̂rb_Zmfb_ckb_Znlf_Hnf7Zhf heWs\b_  hkf7Zpf_ %j#f,^_& Z#f[p_ (Robert& oê f klf7n]d ndh\EaZhf moB̂ _>n?7nl(_\k_7^f7hg_a m]k_>n?7– >n?7crb_7



.3

of\Eahg_+ $‘,b_W s\b_hg_heZ^qd]b_#f–m#r_hf7pd]TW \li_\b_Zo7if7kDn]dhf(fHng_@e7\EaIr?7 oemklf7W Zcrfj]dkDklf7m# heW,b_ZbBhg_ mc\f7Znl7#Bfj#f, _̂

klf7W ,b_ZbBqn_mckb_a jCd7#N]\Eahg_+

 nM _̂Zpf_h]nMk_7\Ea[e7Zhf oeklf7pBb_ nM _̂Zpf_Ws\b_hg_ Hnb_̂ fpp_Zhfhecsi_Ir?7 heWkNp_JfK_n]d nM _̂Zpf_>n]Fn_hg_Vd Z#7hf7qf7c\b_7

n]dHng_ac\b_7mf7csba_ heWs\b_n]d ^n_¡D]b_7iBf \li_ckp_@]d7c\b_7csba_ hp]#Z^c\b_7csi_hg_+ $‘,b_hg_ heWs\b_ pBb_#N]Zhf Zj7rgfn]d on_ZpBTnlnlh]#N]kD; [,Zr7

mh]rgf– mZpBPm>nCF#N]kD@Nb_a oeklf7Wo]dmr_\ln_klf7mZr6 if^fqf7pp_ Zhfm#fklf7n]d Zoaof\Eahg_+ @]db_bCZpf_W ckb_akf7Zhf m\B̂ _[<fW

hn_j]db_kD– Zmfb_ckb_c\b_7n]d h(_Zjfb_@]db_# _̂ on_ZpBP nlZhfZj7rgfW ^g_7i^i_pi_\dcsi_\Eahg_+ #b_7@N?7ckFr_@NChe Z#f[p_$‘,b_ (Robert Darwin&

hg_og_7 i?7rBf7Z#7odr_b _̂7– qe7c\f7Zcrfb_Zckfn_Zhf iBk_7#g_#N]hepi_Z(fn_csi_hg_+

 $‘,b_Wms]d7; Z#f[p_Ws\b_ mE#_kf7i_ %Erasmus& hg_ r‘#k?JfK_@Nb_arb_n]d(_iBk_7#g_#N]Zhf hkf7Zpf_csi_¡Cdhfknf n=lf j#f; mZpB7mZ\6rgf#Nb_;

#dn{Z=$rgf#Nb_@Nb_a p?qBb_he pi_Z(fn_csi_r‘hg_+ hehg_hePkNp_JfK_qE– \lkNp_qf7Zhf m#fmf7oCd7 ?̂7r‘7n]d Zjfb_#Bn_@]db_Zhf odr_@]db_iBk_7#g_#N]r‘hg_+

hehg_ heWm\l]̂ _nfo– p?qBb_heklf7@Nb_a h]r§Crgf#Nb_p]dTW s _̂p?7p?qBb_@]db_Zhf in_kDrgf– qe7\M _̂kDklf7n]d @Ni_hn_Ikp_@]d7he pi_Z(fn_csi_hg_+ hehg_

q]drgf#Nb_klf7@Nb_ampe rd\Cd7c\b_7rBp_ hr_\EaIr?7; p?qBb_kDp#r_kVdp_hg_a i]p_ne7JfK_ mZpB7mZ\6klf7 r‘,b_Zhf XX$‘,b_W mhi_mj _̂7kr‘Zhf ifmdr_vvn]d

Z#7hf7 \Eahg_+ k]p'Gin_klf7mr‘m,b_; $Cd7rlCklf7 %canal life& @Nb_a Zckfn_ klf7iBfZhf heWmZpB7mZ\6klf7hg_ mkN̂ _pn(_rb_ csi_of \Eahg_+ n]d(_\@zf>n?7kf7

,s]db_7Zhf heW n]d(_\@zfhg_ qkb_7if7\^_7qE–#N]Zhf q]db_\Cdn]d ,b_jCa@]db_# _̂ o]dmr_Zhf crFcrb_Zcrfb_7oEkDn]d crFodr_# _̂ Zqfn_cr\Eahg_+ mk_#_kf7%i_& %Erasmus&

hg_ Zck7csi_he \lf7%o_&  kZkB7\b_ %-4,. &\d@Ni_pBb_ nB(_oB̂ _\Eahg_+

 \lf7 %o_& k]\b_ [e,n_,]dd7hg_og_7 ^fkg_Znlf_in_kD odr_ b _̂7#Nb_; p?qBb_he@Nb_a ^fkg_>n?7Z8nqg_; Zckqg_ i?7rBf7Z#7odr_b _̂7 n]dpg_ Zqfb_he ’li?#

%Josiah Wedgwood& Whk?7csi_hg_+ ,p_,dp_ %Wedgwood& k]hf7id@Nb_a $‘,b_k]hf7idhg_ i?7rBf7Z#7@Nb_a on_qr_c\b_7– m\l]̂ _Hnfckb_aiBf k]hf7idhk]db_7

#N]\EaHnhg_+ mk_#_ kf7%i_& %Erasmus daru& @Nb_a ’l]Fi?# %Josiah Wedgwood& p]dThg_ #b_7@N?7Zhfheb(_\lb_7 klf7csi_Hnhg_+ %-352&\d@Ni_pBb_ mE#_kf7%i_&

%Erasmus& Whf7 Z#f[p_hg_ %Wedgwood& heW hk?7>n?7 iei _̂@d %Susannah& @Nb_a on_qr_\Eahg_+ Z#f[p_ @Nb_aiei _̂p]dT– hf7hk?7b‘7Z(fn_#N]\EaIr?7;

\lf7%o_&hg_ $dp](mb(_jCd7hf7csi_ hg_+ $‘,b_Wk]\b_hg_ $‘,b_%4&@Ni_hf7 m#B(_ hekWmhn_%/.& @Ni_m#B(_– nB(_oB̂ _\Eahg_+ heWk]\b_@Nb_arp_hn_Zhf

mZHnfb_7 m#fklf7n]d m^g_7b(_hf kNp_k]Ir?7 heZ^fn_r]db_7 Zcrf\Eahg_kNf   XXhekZhmCajEjEm\l]̂ _ m^n_Z#fb_ np'?r‘’‘, _̂@Nb_a hekie7ik_7 \lb_i]p_ crb_7criBfcsb_a

pg_Zjfn_ \EaZhf modr_if7rBE\Cdp]dTkNoBE« mc\f7Zhf hekWmZHnfb_7m#fklf7n]d nM _̂Zpf_kkNp_k]@]db_c\b_7kNf mCaHhsB(_csi_r‘hg_ Vd Zcrfj]d\aE ahg_+
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 iei _̂̂  %Susannah& hg_ kHnf\Kslf7^fc\b_7ZHnfb_a m]r_(fqE kNkq@]db_[E hekWhf7n]d ZnM7ZkB7Zifb_aZ#Nfn_c\b_7 kcrF @]db_\EaZr+ $‘,b_ hg_mhn_

b(_b(_@Nb_a heWk]\b_n]d jCd7¡DC7o]dn_# Zhf_og_7 heWb(_ iJ_[,n]d Zrlf_#Ob_\Eahg_+ m[(_ZHnfb_aj]d Zhf_ k]\b_Wo]dmr_\ln_n]d heWZkB7c\b_7mi_n]d; mi_kklf7n

csg_ajg_7Zr7c\b_7ZHnfb_acsi_rCd#r‘hg_+ hehg_ heWmi_k>n?7  % . &Z(fn_@Nb_a\]db_kfZhfhCZ(fUJ_#N]Ir?7mqe7hcsb_a heTmi_n]d>n?7 mE#_ kf7%i_& %Erasmus& @Nb_a

hCZ(fUJ_r]d#N]hg_+

$‘,b_k]hf7id@Nb_ a[fhfp#f7
 iei _̂̂  %Susannah& @Nb_a hekWhf7hk?7klf7hg_ mhn_b(_iJ_m\l]̂ _pBb_ XX †[d#f7Znlfb_7– mhb_7hf7klf7@Nb_ak Hnf\KofZ#fn_n]d7nB(_,p_crFhevv

VdZ#7q]d7qf7Zhf $‘,b_W mkNp_p# Znlfn_p]db_#N]Zhf #N(]di[(_#? %Shrewsbwry& (e@]dn_ p?(k_ %Unitarian& mhb_7Zpf_pBb_ pn_Z#fn_\EaHnhg_+

(CdHng_c\b_7csba_ %-34,& \d@Ni_ Z^fn_r]db_7(e@]dn_p?(k_ %Unitarian& mhb_7,b_csi_he; k]hf7idW(CdHng_kDn]d \]db_kfZmfb_ oBk_k]d7kDkl]F7n]d Zoanlb_Zr7\Eahe

heks\b_csi_he ’l]Fi?#Z,,dp_ %Josiah Wedgwood& Z^fn_h]dT o]dn_hBf7\Ea Zpfahg_+

 (e@]dn_p?(k_ %Unitarian& mhb_7Zpf_– hp_kNp_qf7Zhf Hh,‘$ %h]dT& m(e,‘$k#N]Zhf_og_7 mhb_7Zpf_pi_\di?pd]b_7 n]d7nB(_c\b_7@Nb_a V _̂r _̂mkem#f–

Ir]Fb_[n_nb_7Zi# _̂ \B̂ _mf7Zr7qf7Ir?7 klf7iBfZhf ZmfhZ$‘ai_ %Orthodox& \#i_(f _̂n]d7nB(_kD hg_ i?jb_7of\Eahg_+

 %Unitarian& W(CdHng_kDhg_ kN̂ _n _̂Zhfm#f@Nb_a hk}fnlk_7ifmZr6– kN?\]dmf7qf7kDk#N]Zi#^_hep]dTn]d(_pd]b_@Nb_amc\f7heklf7n]d p]d7pn_Znfb_7kB̂ _

ofZmfb_ pi_J?7pi_Z(fn_i?p]db_7W iBk_7#g_hp']mZr6pBb_  mf¡Cdi]dn_\Eahg_+ (e@]dn_p?ib_k_ %Unita -riaism& hg_ \#i_Zpf_hg_[d#f7csi_c\b_7;  hCd7r‘7pi_je@Nb_a

oehf7klf7mcri_qEh]dT nlZ#fn_c\b_7ihga_m#fklf7n]d cbb_7r(_Hnhg_+ oehg_ mZc\\Cmf7csb_a Znfb_7Zhfhecsi_ZhfZHnfb_a b#E nl# _̂; p#f7ki?#b_hb_aZhf

m#fmcsi_jBEn]db_qf7Hnhg_+ csi_¡]d7 csi_iJ_n]d ko]dn_Zhf heW n]d(_\@zfhg_ m’Ao _̂mhb_7Zpf_n]d pg_Zqfb_\Eac\b_7kN mklf7@Nb_a hZ[fqf7 j _̂Tnlb_hg_Vd

qb_kNp_\Eahg_+ \lf7%o_&hg_ (e@]dn_p?(k_ %Unitarian& mhb_7Zpf_pBb_ pn_Z#fn_\EaZhf_og_7 heWs\b_hg_ \lf7%o_& m’Ao _̂mhb_7Zpf_– @Ni_c\b_7

\C(e\EaZhfm\l]̂ _pBb_#N ]Z^\Eahg_+

 \lf7%o_&$‘,b_hg_ heWp,k_7nBEg?k; k]hf7idW %Unitarian& hCd7r‘7pjen]d cbb_7r(_Zhf,‘$ (CdHng_kDn]d hifif#N]iBf o]dn_ZoLfn_\EaZhf %Emma

Wedgwood& @Nb_a on_qr_\Ear‘hg_+ †qe7c\f7Zhf ob_k(f7mZ@Nfb_ msBEPhg_ \lf7%o_&@Nb_a mE#_klf7%i_& @Ni_Z(fn_ioCd7mpBn_ hCd7r‘7pjen]d cbb_7r(_hZf

,‘$hg_ m[]d7csi_he ’l]Fi?# %Josiah Wedgwood& @Nb_a peg?kDcsi_Zir‘hg_+ \lf7%o_&hg_ heTk]\b_ZhjCd7Ir?7Z^fn_ heWmkklf7@Nb_ampe rCdkN̂ _ (e@]dn_p?(k_

%Unitarian& mi?miJ_klf7h]dT jn_on_pn_Z#fn_ \EaIr?7Z^fn_ heW mkl]F7hk?7@Nb_ampe hep]dTW k’Aofhn_pk_7 %-,& @Ni_m\l]̂ _mpBb_7 rCdkN _̂pn_Z#fn_\Eahg_+
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h]dTZhf_og_7 heW\li_ oNiBfZhf $dp](nZo7 %-,&@Ni_m#B(_ hk?7Zo7 %Annie& ZhjCd7 Ir?7Z^fn_ [d#f7h\b_n]d n]d7nB(_kDkcrF# _̂ nl]̂ _j]d\Eahg_+ $‘,b_h]r_

\li_Zhf hk?7b(_ Annie hg_ %-41-& \d@Ni_– mjdp_̂ f Z#f’‘ n]d ^fnlb_iBf\Cif7#Ir?7 nB(_oB̂ _hBf7\Eahg_+ q]dTZ^fn_ $‘,b_hg_ ,p_crFn]d7nB(_s]dT#^_

mhb_7Zpf_h]dTpn_Z#fn_of\Eac\b_7k#N]ZpfaZr+ qf,#nfo@Nb_aZnfb_7nb_@]db_bCW m(emjn]d hehg_ iB̂ _Tri_\EaIr?7 heWhk?7Zhc\b_7n]d mZHnfb_7crF«

XXnM@_dr_p]dTWp\d pg_7Zhf Zcsh]k_ai#fkNf Zrlf_#Ob_i#f[,>n?7csi_ZrkEaog_7; hekhg_p]d Zpfb_7Zhf m\l]̂ _nfoZo7n]dhfcsp_Znlf_\Eahg_vv Ve«Z#7hf7 \Eahg_+

 $‘,b_WrgfZ#7n]d %-4-3&\d@Ni_ %4&@Ni_hf7m#B(_pBb_ heZnlfb_7j#fmcsi_ mkDqk_7#Bn_\EaZhf %Unitarian& [fhfcrF m#r_Z$h (Grammer&

Znlfb_7–ipb_\Eahg_+ Z^fb_m\‘pBb_ \lf7%o_&hg_ heWmn]d>n?7 mE#_kf7%i_&WZnlfb_7csi_Zhf Rev. Samuel ButlerW ^fkg_Znlf_Hnf7Ir?7; Znlfb_7m]r_Znlfb_7if7

on_\CZhf Znlfb_7h]dT ,b_Z#fn_\Eahg_+ ¡]d7#fifZr@Nb_aj]db_Zhf hb_¡]d7‹Ô _7pk_7n]d hb_Hnf7Zr7Zhf q]dZnlfb_7pBb_ $‘,b_hg_ j#fpje csi_# _̂ ’#][fhf @Nb_a

mc\f7Zhf[fhfinf7klf7n]d hb_(es]dT#^_ o]dmr_\Eahg_+ XXnM@_dr_ Znfb_7kB _̂iBf kodr_Zjfb_@]db_ \Ear‘vvVe« , _̂\C\Eahg_+ nM@_dr_hg_ nMk_7nlb_Zhf[fhfinf7

p\dkLkN?@]db_Zmfb_ kiBk_7Zjfb_@]db_\EaZr+ %04&^f#?mpBb_7 oB(_neiBf ZkaZolfahBf7hg_VeZhf $‘,b_WZcrfj]d\ln_hg_ kNp_k]@]db_c\b_7W o]dmr_\ln_rb_csi_hg_+

heTmpBn_ Rev Butlers Znlfb_7hg_ m\l]̂ _n]dcsF^_p?7c\b_7csi_hg_+ XXm\l?7@N?7hfvv XXnM@_dr_@NoCd7hf7n]d >n?7qBf7#Nb_h _̂# _̂ j]d7#Bf7iBf odr_Zjfb_\Eahg_vv

VdZ#7hf7\Eahg_+

 \lf7%o_& s\b_hg_ heWrgfZ#7iBk_7Zjfb_\ln_n]d :\b_7\ln_ qf7\Eahg_+ heWs\b_hg_ hePn]d XXkb_7Vfj]d#b_ [fkNi]d7#]k_kDn]d k#N][e7vv Zh^r_ri_pfZpB;

Z:ksk_7pf@Nb_a 8nn_ZpBsk_7pf[E#N]p(_+ k]hf7idmf7oCd7 ÊT kb_7[,n]d kb_7mkNp_#o]k_ak(_vv VdZcrfj]d\Eahg_+ se7hi_ih[f,Zofnrgf#Nb_ $‘,b_hg_ Znlfb_7–

Ib?7ZbBPsB(_ Znfb_7he csi_\Eahg_+ h]dTZhf_og_7 Zc\olb_\#?7qBn_c\b_7; pBb_7qBn_ rifig_7klf7; nlg_jC\BCklf7; mb_7jn_r]d7klf7; Znlfn_pCd7klf7@Nb_a mrb_klf7n]d

idZjfb_7\Eahg_+ h[f,p#f7–#N]Zhf heWi]p_,b_if7 kDhg_ heW(CdHng_\C(e\ln_n]d Z^fn_r]db_7 iB _̂Tif7Ir?7 HMS  Beagle hZ[fAZr6– nk⁄fm@NCT\#?7 hBf7s]dT# _̂

heTn]dpB̂ _7mf7Zr7\EaZhf nk⁄f>n?7W mCaHhsB(_#fklf7nEah]dTZhf ifmdr_klf7mf7csb_a Zofb_if csi_\Eahg_+

psn_iB^_7Z#fn_Zhf oePmsBEPmig_7
 \lf7%o_&W ms]d7klf7csi_Zhf m]#_kf7%i_&$‘,b_@Nb_a ’l]Fi?#Z, ,dp_ @Ni_Z(fn_ioCd7hg_ mpn_rgf#Nb_klf7; h]r§Crgf#Nb_klf7@Nb_a oiJ_ ocrg_aZ^T

%gm\l]̂ _@Nb_am]k_mcr _̂ok_7pBb_ mob_7Z#fb_ Znfb_7kB _̂iBf ##N]Zmfb_@Nb_a ?̂7nr_Zhf p^oAfZ T̂–ZpBPjCdZoa#N]HnZhf in_kDodr_b _̂7 #Nb_klf7W oekDZ#7

mhb_7msBEPklf7–  mhb_7,b_csi_Hnhg_+ msBEPmig_7hg_ in_kDZpf_oN̂ _Z#7mpBn_ i?7rBf7 Z#7m>nCZr7msBEP s#b_kb_’#k_ oê f %Birmingham Lunar

Society&hg_ rifig_7Jifif,‘$@Nb_a mZpB7mZ\6klf7n]d mZc\\Cqf7Zhfm#fZr6– oehf7klf7W p]d7pn_c\b_7 r _̂p]db_nEahd]TZhf mZpB7mZ\6#N]Hn hg_+



/,

 † -4 #fid mj]dpb_hBb_7heklf7@Nb_a @]d7Zjf_heklf7hg_ HhUf#N]Zhf mqn_p _̂7oOf idig_7c\b_7n]d g?kL\Ear‘hg_+ I=]p]̂ _ ¡erZ=$rgf#Nb_ Z$‘n_pf

mn_iZkfb_7nb_V?7Zo7 (Desmond King - Hele& Zcrf\Eahg_kNf oe^fmhb_7msBEP mhb_7,b_hg_ cri_hi_mZpB7mZ\6rgf#Nb_klf7qn_klf7iBf mqb_>n?7Zofn_

Zmfb_ mh]rgf8n(_,# _̂; I=]p]̂ _Zqfn_ \Cheklf7n]d J?7Zjfb_he klf7mcsi_ (\dckb_ZpBP#hg_+ m[(_ZHnfb_aj]dZhf_ hep]dThg_ jb_iB(_ ZkLf_ib_kNmpn_

rgf#Nb_klf7W ZVfZcrfc\b_7kN mif7 on_ZpBPodr_Zjfb_pp_heklf7csi_Hnhg_+ Z#Z@B7in_Zr‘b_7n]d p?qBb_\EaZhf nl]k_7,n_ (James Watt& mr‘m,b_ mc\f7

mhb_7,b_klf7 csi_HnZhf Z#7Z@B7ZbBPin_Z\‘b_7qdp_odr_Zhfhe Matthew Boulton @Nb_a nf=B̂ _$]db_Zmfn_j]d$_; Carbonated water Zmfn_i?’lb_@Nb_a @]dn_q¡]d’lb_

Zmfn_j]d$_p]dTn]d #NfZsBZpBP#N]\Eahe mZrlf_pk_7 !‘pdZ=$rgf#Nb_; mZpB7mZ\6rgf#Nb_@Nb_a Unitarian W p#f7ZVfj#fcsi_he ’l]F7Znf_s#?io? p]dTcsi_Hnhg_+

Benjamin Franklin hg_ †msBEPWmig_7mZ,7h]dT kHnf\K og_rp_ c\b_7n]dcrF\Eahg_+

 oê fmhb_7msBEPhg_ mi]d7#s]@N]r_\lFr_\l(_c\b_7@Nb_aJrZ$kN oeklf7n]doOp_Zckfn_# _̂ >n]F7rk_7kDZqfn_\C\Eahg_+ hep]dThg_ crb_hi_@Nb_a mZk#]n _̂n]d

#g_kN̂ _7qf7Zhf Zpf_oN̂ _Z#7klf7@Nb_a hZ[f pe\EaHnhg_+ †pi_sn_iB̂ _7mdr_idklf7hg_ [d#f7h\b_n]d cbb_7 r(_heklf7mcsi_‹Ô _7j]dHnhg_+ mE#_kf7%i_& %Erasmus

Daruim& hg_ [d#f7h\b_W kZcrf@]db_Zhf mZHnfb_7p#f7VdZ\6\EaIr?7 ’l]F7 Un_s#?io? %Joseph Priesttley& hg_og_7 %-4&#fidpBb_ m’Ao^_– Unitarianism

WmZ#7>n?7jCd7Zhf Zqfn_\Cmf7Zr7he csi_\Eahg_+

ms]d7@Nb_ apeZhf Zck7
 oê f %Lunar& mhb_7W J?7Zjfb_mj]dpb_hBb_7he mE#_kf7 %i_&$‘ ,b_ %Erasmus Darwin& hg_ jb_anE jb_anEZcrfb_7oEkDn]d Zqfn_\Chemcsi_ mpg_crF

\C#hg_+ Zmfn_Zsf_crr‘ mZHnfb_7m#fn]d he(CdHng_\Eahg_+

 mf7oCd7Zhf ZhB7Z@B7hp£,‘klf7hg_ p#]i¤f _̂klf7@Nba_j]db_ Zhfm#f@Nba_rqkjCd7 >n?7nl(_\k_7^f7Zhfm#fn]dcsi_Zihga_ mhn_#Nb_Zhf ^ _̂7kLb_pi_Z\lfb_7

kNZhf_og_7Znfb_7; mb_mf7 >n?7kf7Zhf mhi_Zhfmi]p_mr]db_7klf7 h]dkN?7c\b_7kNZhf_ og_7Znfb_7; mhi_Zhf mZoamq@Nba_mpe pg_#N]Z^c\b_7Zhf_

og_7Znfb_7; nl]̂ _7ir_c\b_7; \Cif7#c\b_7; j@~#N]c\b_7@Nba_ m\lb_7 \lb_7jn_hB(_c\b_7mf7csba_ gÔ _crc\b_7csi_ Zr6of\EaHnIr?7; †^g_7m p]db_7 q]dm#fW n]d(_r]db_ #N](b_7iBE

oDr_#Nf7kDmf7csba_ p]d7pn_Znfb_7 kB̂ _Zmfb_ r]db_j]db_ZhfmiBk_7mi@Nba_ jn_on_csi_Zr6Z^c\b_7Zhf_ og_Znfb_7; q]dm#fp]dTW Z^fb_of Z^fn_hf7p]dTW

kl]F7#]d7iJ_jn_ mf7csba_ q]dm#fklf7Wp]d7pn_c\b_7klf7 ZkB7sBf7ofc\b_7mf7csba_ nk⁄f Zck>n?7hg_ mjCd7hp_k#N]@]db_r‘+

 $‘,b_Wms]d7–#N]Zhf jb_anEjb_anEZcrfb_7oEc\b_7W m(em jhg_ heWZck7mhn_ %21&@Ni_Z^fn_r]db_7 mj]dcrFpb_hBb_7\EaZhf m#f@Nb_a kln_ZkNfn_Z\p_pBb_

jb_anEjb_anE Zcrfb_7oEZ#7odr_ Zjfb_heklf7@Nb_a n]dn_g?\Eahg_+ kg_h]dTrb_j]dZinfke U?,Z=$j]db_#f Zcrfb_7oEc\b_7W qb_ckb_\ln_hg_ !‘p_\BE7\ _̂7qE– %h]dT&rgf#r_



/-

^(_ r(_– Z#NPh]dTZoLfn_ oNk_7# _̂ [(_Zhfm\‘kL hp]crF\Eak]kg_k Vdp_Zr+ b‘7nEahd]TZhf U?,¡dr_qEhd]T Zc\on_m’A‘ klf7Zr‘b_7qg_anf ZhB7Z@B7hp',‘csi_Zhf

@Bf7khg_ [fkLkVdp_Zhf_og_7 i]p_ne7 (J_j _̂Ir?7 csi_@]db_Zc\k#N] Zhfm#frb_csi_hg_+

 heWm\l]̂ _nfo– Znlf_Hnf7Zhfrgf#Nb_ mE#_kf7%i_&%Erasmus& hg_ heW Zoonomia %h]dT& -350@Nb_a -352\d@Ni_– qdp_Z,\Ea hg_a%.&pBEcsi_Zhf

XXU?,mZc\\Chg_a mhn_W ]̂(fkvv ifmdr_– †k]dn_kEZhfkeook_7n]d mkN̂ _pn(_ rb_ o]dn_ZoLfn_\Eahg_+ †on_ ZpBPnlZhfok_7‹Ô _\ln_klf7hg_

j#f, _̂hkf7Zpf_klf7mpBn_ sBEPj]dh¡dr_Zsf_Ir?7 kl]F7perlCP@NCPZhf Z#f’‘klf7n]d m\l]̂ _@Nb_andhkDcrF# _̂ ‹Ô _Hnf7qf7Zhf m#fcsi_ hg_+ †mZ#7>n?7Zhfmodr_hg_

Zpfb_7j]dkDmoB̂ _klf7Ir?7 klf7iBf Zhf pg_7csp_qdp_Z,c\b_7klf7@Nb_a [fhfcr _̂j]dc\b_7klf7hfkn q]dok_7‹Ô _\ln_klf7hg_ Attantic hkd$~#fkN America h]dTp]db_csp_

Znlf_hBf7\Eahg_+ Erasmus hg_ heWjb_anEcsi_ iJ_@Nb_aj]db_Zhf m#fn]d Zqfn_« jb_anEcsi_iJ_mj]dHnk_7pb_hBb_7c\b_7W rqkjCd7crg_aiCdZhf Zsf_crc\b_7csi_hg_+

rCd@N]r_qdp_Z,c\b_7 p\doCd7– r‘,b_\Ea hg_+ q]dm#fhg_ \#i_(f _̂[fhfj?h]dT mn]dcsi_he $‘,b_W reZofb_ kd _̂7p?7kDn]d qBn_Zr‘n_Zr7\Ear‘hg_+  XX (Cdif7oB(_c\b_7;

miBE mok_7#N]c\b_7; ZkLf_ob_ac\b_7@Nb_ab#En]d ZHnfn_#BCP c\b_7vv ihg_p]dThg_ heWZ#f’‘klf7Wif#b_7–r‘,b_\Eahg_+

Erasmus Darwin W -4,. \d@Ni_ n=lfcsi_Zhf XX h [f,W [d#f7Znlfb_7vv hg_ nk⁄fm@NCT heW jb_anEajb_anEcsi_iJ_@Nb_a j]db_Zhf m#fn]dqb_#Nf7ZiIr?7

U?,n]dmZc\\CZhf mhn_@Nb_ak oDr_k(Nn_idZhf rb_o(_kN csi_Zr6ofZhf mZpB7mZ\6m(em  hg_ Z^fn_r]db_7– heWZck7j?h]dT Z#fn_of\EaIr?csi_hg_+

h[f,W[d#f7Znlfb_7
 nk_7Zc\kEaoD]b_7oCd7klf7Zmfn_n hkd$~#fW rdoEnEahd]T ’epBb_ZkB7sBf7Ir?7 spheric glass mf7csb_a Zifb_aZ#Nfn_c\b_7\C#Zhf kckb_se7Zh7Zhf

rqkmhBb_mcrb_m#B(_; ¡BPChg_Z#OPolf7%h]dT& Z#qdn]dq]d7Zsfn_iZhfm#fklf7hg_ kl]F7¡]d7miJ_mjn_se7 sBb_aofZhf r _̂7rBb_anEahd]T mhi_Zhfp _̂\]d7klf7n]d h]dkN?7nf

>n?7kf7Zhf n]d(_on_m ’A‘klf7mcsi_(ejnf kZ#kpBn_@]db_Zhf mdr_idklf7Wm#r_Z$h h[f,Zr‘n_rb_W nfp]b‘7je7Zpfb_ Zc\s,‘7klf7@Nb_a mZpfb_rCp]dTW

mhn_#Nb_Z^Zhf ^(_r(_Ve« sBET@BE\Eahg_+

Erasmus Darwin hg_ kg_h]dTmf7csba_ mkl]F7mif7pi_\dkN Z^fn_pi_\dh]dT jb_anEjb_anEZcrfb_7oEof\Eahg_n]d #Nb_7crkZr7\Ear‘+ h]dTZhf_og_7 heWZck7nEah]dT

mhn_@Nb_as]dkkl]F7rBf7 Z#B7\l(_c\b_7W >n]F7if7(NJ_Ir]Fb_c\b_7n]d Zsf_cr\Eahg_+ \lf7%o_&$‘,b_hg_ jb_anEjb_a nEZcrfb_7oEc\b_7mpBn_ in_(@£#f7nEah]dT h[f,p#f7W

Z#B7\l(_ c\b_7n]d Zsf_qdp_\Eac\b_7ZHnfb_a he#EZnfb_7nEahd]T >n]Fj]d’dK_ crFc\b_7\C#hg_+ h]dTZhf_ q]dTh]dTZr6Zr‘n_ofc\b_7hg_ heWms]d7pBb_ h[f,p#f7Z#B7\l(_c\b_7

inf7mhCd7m@D̂ _7 kZsf_crZhf_og_7 m Zifr]db_7 #fid@Ni_– peg?iBf Zcrfj]d\Eahg_+



/.

 $‘,b_hg_ heTms]d7W Zoonomia ifmdr_n]dsp_Zhf m\l]̂ _pBb_ XXnM@_dr_mZr6hd]TqBn_Zr6ofZhf mnl]F7hn_Z#fn_kDvv #N]o]k_akg_ kVdp_r‘Vd Zcrfj]d\Eahg_a

p\l]̂ _pg_7kNfrb_ q]̂ _7h]k_7c\b_7@Nb_a\l?7kBk_7c\b_7klf7nEahd]T mhn_–Zpf_Zpf_ ZifiBfHnf7 #Zhfmcsi_klf7hg_ nM@_dr_Wkeomkl]F7mif7–c\f7^f7Zhf rCdiC Zmfn_pBb_

nM@_dr_hep]dTn]d q]̂ _7h]k_7qf7c\b_7n]d Zqfn_\C\Eao]k_akg_ csi_hg_Vd he, _̂\Chg_+ hehg_ Zifj?7iBf m\ln_mon_klf7Zr7 # _̂csi_pg_c\b_7 mi]p_mr]db_7pi_#r_hg_

pb_ckb_\ln_moB̂ _rb_>n?7 kf7 ZHnfb_7 $dp](m>n]k_ sp_¡DPc\b_7– moB̂ _rb_i]p_rln_\Eahg_Vd "Zoonimia" n]d $‘,b_Zcrfj]d\Eahg_+

 $‘,b_ heWms]d7n]d j _̂7ii_Z,s _̂kDhg_ XXkeomkl]F7mif7 Zr6–vv ifmdr_n]d Z,s _̂heklf7mf7csb_a >n?7kf7iBf rEapb_qr_\Eahg_+ jb_anEjb_anEZcrfb_7oEc\b_7W

.,#fid # _̂he; William Jennings Bryan hg_ mZVfZcrf Znfb_7iBf@Nba_ Zcrf\Eahg_kNf XX h]r§Crgf Zr7Zhf m\ln_mon_hg_ koBk_7k]d7@]db_Zhf m#fcsi_hg_+

hC o]dn_ m]k_Zckfb_ k#N]Zhfm\l]̂ _pBb_ heWmqb_mf7csb_a #g_#B(_\ln_ k#N]Zhf_og_7 [d#f7h\b_kNZ,7nBfhBf7Zhf h]r§Crgf#Nb_qn_ kg_hekLnl(_cr _̂TiBf

kZpB7j@]db_r‘+ $‘,b_hg_ kkN̂ _n _̂Zhf heW >n]F7if7mf7qdp_kDklf7n]d #Nb_7crc\b_7mf7csb_a hp]oi_Z^Zhf Vfh j#fklf7Hnf7– mckb_ajCd7Z^#fn]d heTmpBn_

m@]db_## _̂ mhCd7crF\Ea hg_+

 heWms]d7mf7csba_ \lf7%o_& $‘,b_hg_ oBk_7k]d7c\b_7\C#\Ea r‘hof7+ s _̂jb_7c\b_7n]d on_\CheifZ#7j#f Russell Grigg W#Nb_7ob_7\ln_kNf mZHnfb_7m#fklf7

mf7oCd7 ?̂7r‘7 ZjB7Z@B7\Eac\b_7@Nb_a Jrkf \lf7%o_&W keoifmdr_pBb_ Zoonomia ps _̂Zr6ofc\b_7 @Nb_aZsf_crqf7hg_+ mkN̂ _ib_ii_ \lf7%o_&hg_ %-4/3&\d@Ni_pBb_ heW

(ej\ln_csi_Zhf jb_anEjb_anE Zcrfb_7oEc\b_7W ]̂(fkn]d Zsf_qdp_# _̂ micrF\Eahg_+ m\l]̂ _pBb_hehg_ heWkNp_idifmdr_q]r_jCd7– hePms]d7W ifmdr_ Z\‘b_7iJ_

csi_Zhf Zoonomia n]d Z#7hf7\Eahg_+ Erasmus qCh]dT \lf7%o_& Zr7i#f#N]Zhf Znl7Ue7p#f7 Jrkf p\dhg_ bNn_klf7@Nb_abNn_W @Dp_h?7klf7 ndhkD–

ZpBP#r‘hg_+

 jba_nEjba_nEZcrfb_7oEc\b_7mpBn_ \lfo_7$‘,b_W mZ#7r‘Zhf ZjB7Z@B7kDpi_#r_hg_ -4/1 \d@Ni_ ’‘ofr‘’]d%i_&%Galapagos& nM _̂7klf7Zr6– ckb_ZpBT\E a#hga_

mif7mifkl]F7iCdn]d if7Zhfn_# _̂ mpBn_ pd̂ _Tcr _̂@]db_Zhf ifkl]F7,b_bNn_b(_pi_kl]F7W %finches&W \M _̂qn_oNZhf @Dp_h?7n]d mZc\\Cqf7c\b_7 csi_hg_+ m?7iki_

%Erasmus&hg_ q]dmZHnfb_7m#fklf7Zr6pBb_ Z#7hf7\Eac\b_7csba_; oBk_7k]]d7c\b_7k\C\Ea#c\b_7n]d iJ_7if7jb_c\b_# _̂ (CdHng_i]p_\l#Zhf m#fcsi_r‘hof7+

mp]mnlj]d#Zhf_ m\l]FPZhf bNn_klf7pBb_ Hnn_pe7Z#B7nEah]dT m\BCkfmh?7klf7n]d \BE@]db_# _̂ kfZnlfZhf @Dp_h?7klf7#]NHnhg_+ mc\f7ZhfbNn_klf7hg_og_7

ifnZo7klf7nEahd]T kfZnlfoNZhf mZiaklf7n]d \BEs]dT# _̂ @Dp_h?7klf7n]d nlba_hf7#Zmfb_ nlba_(e\EaHnhg_+ mc\f7Zhf bNn_klf7hg_og_7 ifkl]F7,b_bNn_n Zo7klf7

%finches&nEah]dT r _̂7rBb_klf7W @e7gCaoNZhf mZiaklf7n]d Zhf_wb_7; hi_rb_klf7–#N]Zhf r]d7Znfb_7klf7n]d if7hCd7# _̂mpBn_ Zhf_wb_7 nlba_(eHnhg_+ mf7oCd7Zhf

mZnfb_klf7hg_ pcsg_7 csg_7\lb_7 mif7mifW o]dmr_kDn]d Zqfn_raaCZr7# _̂; hp£,‘klf7W miJ_kcrp_>n]F7if7mf7qdp_kDmf7csba_ klf7crf7oNZhf kl]F7#]d7iJ_jn_

mpBb_7 ZkB7sBf7of\EaHnhg_+



//

 m?7iki_ %Erasmus&@Nba_ \lf7o_$‘,b_p]dThg_ peg?Zhf ok_7n]d @Ni_Z(fn_ioCd7ZoLfn_\EaHnhg_+ m#fmf7oCd7hg_ jba_nE jba_nEZcrfb_7oEc\b_7mf7csba_

Zr6Zr‘n_of\EaZhf Zk\B̂ _7n]dZcsj]d @]db_# _̂ hepd]T#NfZsB\EaHnhg_+ m?7iki_hg_ J?7Z\‘b_7\BC/\dr‘Ir?7; XXE conchis omnia vv  %m#fmf7oCd7hg_ J?7Z\‘b_7\BCkNcsi_ofc\b_7&

ifp _̂7r‘ k]hf7idW rqkjCd7 ndp_mnl?n]d p?qBb_7Zhf-33,\d@Ni_– heWrqkjCd7m(emjn]d crFodr_\Eahg_+ m?7ikp_hg_ heW jb_anEjb_nEZcrfb_7oEc\b_7 j]db_#f

pCjr_mkNp_ mhf7n]d hp]Zr7; ZoNfb_Zcrfb_\EaZhf nf@B̂ _i?7Z,‘aW [d#f7Znlfb_7Z^#f heWoNg_7Zr6– Z#7q]d7qf7\Eahg_+

 nf@B̂ _hg_ $‘,b_n]dZ#7hf7hg_kNf)

 heTn]ds _̂jb_7Zhfm#Nb_n]diB̂ _ToBp_Ir?7; \Cif7\ln_mf7oCd7n]d k]dn_kEZhf mZ#7n]ifikN rCdhBb_7crFcrb_; hehg_ ZkNf_j#fpi_ Z(fn_csi_nf; ZkNf_k@£f _̂mf7csba_

m#fmf7oCd7hg_ J?7Z\‘b_7\CBkN csi_Zr6@d]b_r‘hof7 Ve csi_r‘hg_+

 m?7ikp_@Nba_ \lf%o_&@Ni_Z(fn_ioCd7WmZpB7qE– [d#f7 h\b_n]d heW s^_jb_7c\b_7kN s(_#Nf7ZhfmZpB7mZ\6hg_ peg?Hnhg_+

#g_#B(_\ln_k#N] ZkLfr‘Z^c\b_7
q]dm#fhg_ hf7csi_hen]d Zj7rgf@Nba_j]db_Zhf on_ZpBT odr_ Zjfb_c\b_7–neg?\EaIr?7; heTn]dZoaofhCd7hr_Ir?7Z^fn_ Zj7rgf @Nba_j]db_Zhf Znlfb_7h]dT

hBf7hba_hg_Vd m>nCcrF\EaZhfhehg_ heWs\b_ Z#fsp_  %Robert&rb_csi_r‘hg_+ XXZcsfba_kp_Zhf mnlba_if#]p£@Nba_ Z,7nBfZhf nM@_dr_n]d moB̂ _p#f mnMk_7p

,b_#N]\Eahg_vv Vd \lf7o_ Z#7hf7\Eahg_+  XXoê fklf7iBfn]d ##N]Zhf he mcsi_ Zmfb_ckb_Znlf_Hnf7Zhf j#f, _̂ odr_hba_hg_Vd nM@_dr_n]d nM@_dr_Ws\b_n

crp_hf7iBfZcrf\Eahg_+ Z$‘n_pf $‘,b_ hg_ \lf7o_n]d JZ#frp]dn_–  Zj7rgf@Nba_j]db_Zhf moB̂ _ Znlf_Hnf7hga_ Znlfb_7pi_Znlfb_7csi_Zhf iZnfapo _̂

%Scotland& @]db_bC; t$b_[n_ %Edinburgh& Ik]FP#N] Zj7rgf@Nba_j]db_Zhf Znlfb_7 hd]T heWmn]d>n?7 Erasmus @Nba_mpe hBf7# _̂ mo]d#N]\Eahg_+

 \lf7%o_&hg_  Zj7rgf@Nba_j]db_Zhf t$b_[n_ pnflh]do_– .@Ni_pfnfon]d nd̂ _jCd7\EaIr?7; XXhg_7k\C@]db_Zofn_Zmfb_ Ib?7ZbBPsB(_ Znfb_7Zhfvv

npx]nklf7n]d ZpBT\Ea#hg_+ he– moB̂ _rb_i]p_Zhf ncsi_ Zihga_ i]d7#]k_#Zhf  mifm]k_\EBi]r_kD cr›^f#N]\Eahg_+ nM@_dr_hg_moB̂ _ j]d7#Bf7Zhf \BEi]p_ndhkD

@Ni_>n]k_n]d ckb_\Ear‘hg_+ rqkpi_>n]k_pBb_ nZo7b(_pi_J?7csi_Ir?7; heTn]d \BEi]r_kDkIr?7jCd7\b_ nM@_dr_mZ,7h]dT qBn_Zr7\Ear‘hg_vv Vd Z#7hf7\Eahg_+ kN̂ _r‘hg_+

qCdZj7krln_rl(_\b_ \EBi]p_kDklf7 Ir?7jCd7\Ear‘hg_+ pi_Z(fn_Zhf hehf ^fnlb_kDn]d mCamf7hba_sB(_#f \Cif7#Ir?7; ie7#NZhf Zmf_hChg_ ZoqE– rlCP@NCP

hBf7Zpfahg_+ †Z^#fhg_ heTmpBn_ kVdp_ ZHnfb_7n]d $‘,b_hZ[fZr‘n_̂ f7og_\Eahg_+

 Zm$b_[p_– #N]Z^iJ_pBb_ $‘,b_hg_ hen]d(_p]db_ Wales rp_– Zc\olb_\#?7qBn_c\b_7n]dcrFodr_\EaIr?7; Zoaofc\b_7n]d kg_nEah]dT crFodr_#kg_ n]d Zoaof\EaIr?7;

Zma\l_; mk_; mn_i_ %H.M.S& [?’Eo_ hZ[AfZr6– heW #fqe7hn_pk_7mpBn_ k#N]kcsi_o]dmr_hga_ nMk_7nlb_kDklf7n]d kNp_idifmdr_– heWkNp_idklf7n]d kNp_pk_7
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pb_qf7hg_+ Znlfb_7hf7klf7hg_ hdZph^if#Bn_ifp _̂7klf7n]d pb_crIr?7; q]dif#Bn_ifpk_7klf7n]d rBba_rBba_ob_7ob_7ZjB7Z@B7# _̂ m]k_#Nb_ mcsi_on_\Cnlb_7r#Zhf

h[f,j]db_#f h]r§C Plinian Society oeTmsBETm ig_7W mhb_7,b_pi_Z(fn_csi_of\Eahg_+ $‘,b_hg_ mhi_Zhf Ui_cki_mZpB7mZ\6mZHnfb_7n]d

i]p_r‘,b_if7Ir?7 #Nb_7ob_7Zhf h?7c\f7ZpB7#Nb_mcsi_ h]ckb_\EaZhf Z$‘n_pf ’# _̂P %Dr. Grant& @Nba_ #b_7@N?7Zhf k]p_ZjBcsi_of\EaHnhg_+ $‘,b_hg_ ’# _̂Tn]d mZr‘b_7

mZs6m#b_7\lfnEah]dT XX†hehg_ mZ,7jCd7W miB̂ _mslf7Zmfn_–  #N]Zhf moB̂ _i]p_mf7qn_h _̂kDn]d Znfb_7iBfh]Zhfhevv Vd Zsf_cr \Eahg_+

 ’# _̂Thg_  XX$‘,b_W jba_nEjba_nEZcrfb_7oEc\b_7@Nba_ j]db_ ZhfmcrFmkevv n]d ’dK_crFZhfmf7csba_ heWr‘#’e[BET@Nba _j]db_Zhf hdZph^ifpk_7– Zoonomia n]d

Z\‘b_7iJ_pr_\Eahg_+ hehg_ qe7c\f7Zhf on{Kf klf7##N]c\b_7mf7csba_ Jean de Lamarck’s W U?,n]dmZc\\CZhf jba_nEjba_nE Zcrfb_7oEc\b_7W m(emjn]d

i]p_mf7 qn_h _̂iBfcsba_ Zqfn_\C\Eahepi_Z(fn_csi_r‘hg_+ $‘,b_hg_ k]k]W m\l]̂ _; iBk_7mf7klf7n]d oCd7oCd7olf7olf7 IkyFr_@NCqf7Zhf ’# _̂TW Znlfb_7hf7

pi_Z(fn_csi_Ir?7; kl]F7ir_klf7n]d idZjfb_7c\b_7 Zhf_og_7Znfb_7; hpb_7m\ln_mon_klf7n]d q]̂ _7h]k_7c\b_7Zhf_ wb_7; heWj#fqCkN mh]rgfklf7p]dTn]d

idh]k_7c\b_7csba_ neg? \Eahg_+

 kHnfkN?@Ni_klf7pBb_ $‘,b_@Nba_ ’# _̂T mHnf7pBb_#N] Z@B7 ZqB7Zhf  jn_jCZ#7kNf rln_hd̂ _7hBf7\EaIr?7; ’# _̂Thg_ cri_pb_ ZoNfb_Zcrfb_hga_ XX\#i_(f _̂[fhfW

kN̂ _n _̂c\b_7vv p]dn_\]dn_\Eahg_+ q]dcsi_rBf7kDhg_ heW ZoaofZ#7\#?7iJ_ [?7’Eo_Z# ZHnfb_7\#?7iJ_kN cr _̂ofZhf m\l]̂ _–csi_rBf7\EaIr?7; ’# _̂TW mcbb_7rBf7 crFc\b_7mf7csba_

heWmodr_n]d  miB̂ _7mqb_7 k#N]Zmfb_ mZ,7kN q]̂ _7h]k_7\Eahg_+

 .@Ni_\^_THnfIr?7Z^fn_ Zj7rgf@Nba_j]db_ZhfZm$b_[p_\l_ %Edinburgh& Znlfb_7– Z^q]db_\Eac\b_7hg_ heWhf7$‘,b_mpBn_ j#f, _̂csi_kofs]dT#^_

mZqfn_mqf7csi_\Eahg_+ q]dTZHnfba_ heWhf7n]d \#i_(f _̂[d̂ _7Zpf_>n?7csi_# _̂ m>nCcrFcr _̂hg_+ $‘,b_pBb_ h?7h _̂TZ^#fklf7#N]\EaIr?7; XXnM@_dr_– m’Ao^_

mhb_7Zpf_W p#f7Zh on_\Cqf7Zhf ,‘$klf7–#N]Zhf nM@_dr_W(CdHng_n]d7nB(_kDn]d ZHn cbfZ^c\b_7– h]n{fZifba_ ig_7kD#N ]r‘hg_vvVd Z#7hf7\Eahg_+

 hehg_ !k}Hh,‘$@Nba_ [d#f7h\ba_W ’dK_Znl7Ue7 Zpf_–#N]Zhf mc\f7Zhfifmdr_klf7n]d moB̂ _Zifba_Z#Nfn_Zhf he mcsi_ sp_#DZHnfb_7 Zcrfj]d\Eahg_+

q]dm#fhg_ ^(_̂ (_## ie7ik_7 Zoaofc\b_7kVdp_r‘+ I=]p]hL h?m]do]d’l?(fk_7 ’M _̂r‘#fj _̂ %John Pearson&W !k}Hh,‘$ #Nb_7ob_7Zsf_cr\ln_hg_ m’Ao _̂mhb_7

Zpf_– mjb_amp _̂7#N]#N]@Nb_a Zmfb_rEBnlb_7r\EaIr?7; -420\d@Ni_pBb_ if#Bn_Zr‘b_7 3,, q] q]d!k}Hh,‘$W#Nb_7ob_7Zsf_cr\ln_n]d i?ii_pg_7csp_\EaIr?7 og_rp_kD

klf7crF\Eahg_+

 k]k]nd](_n]dk]k] Zh\lfiBf ie7ik_7ZoaofIr?7Z^fn_ XXnM@_dr_ hg_ hk}fnlk_7ifqE–#N]Zhf inf7mf7oCd7WkN̂ _n _̂kDn]d hCh( k#N]\Eaho]d; nM@_dr_W !k}Hh,‘$

ifhg_og_7 oCd7oCd7olf7olf7 on_\C @]db_sB(_#f csi_#kg_n]d nM@_dr_n]d nM@_dr_(CdHng_on_\CZi\Ear‘hg_Vd $‘,b_on_\C (CdHng_\Eahg_+ $‘,b_hg_ heTs\b_W

mj]dcrF\ln_n]d o]dn_̂ f\Eahg_ m[(_aZHnfba_j]dZhf_ he– heTs\b_W \C(e\ln_– (CdHng_\ln_>n?7kf7ZhfZHnfba_ rb_csi_r‘hg_+ Z$‘n_pf Z#f[n_ $‘,b_hg_
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[d#f7Znlfb_7h]dTkrln_ knBn_hBf7ZhfhekVdp_[E; \#i_(f _̂[d̂ _7Zpf_>n?7W modr_pf, _̂–#N]Zhf hZ[fqf7mckb_ m^g_7b(_#N]ZhfZHnfba_rb_csi_r‘hg_+

h]dTZhf_og_7 heWhf7n]d \#i_(f _̂ [d̂ _7Zpf_>n?7nEahd]Trb_ckb_hg_+  q]dmZHnfb_7cr\ln_hg_ k#Nb_7ob_7r‘+ Z#f[n_$‘,b_W i]p_ne7klf7hg_ kqb_k#Nf7Zhf_og_7;

q]dm#fhg_ hf7csi_heWmj]dcrF\ln_n]d Zo7Zo7 ^n_̂ n_ crFodr_\EaZhf mZqfn_mqf7rb_csi_r‘hg_+

 \lf7%o_&hg_ heWZoaofkDklf7n]d -4.4\d@Ni_pBb_ nk_7[#]p_ pnflh]do_W pi]p_pi_Z$hcsi_Zhf \#i_Zpf_Wmhb_7Zpf_ Znfo]r_– ipb_\EaIr?7; /@Ni_@Nba_

heW[BEP$?’#?n]d Ir?7jCd7Zmfb_ hb_Hnf7\Eahg_+ ps _̂hehg_ hen]d(_n]dmhCd7k\l\Ea[E; np]xnklf7W hp_kNp_cr$‘ _̂7c\b_7 ZHnfba_hfoLb_ pn_Z#fn_\Eac\b_7 rb_csi_hg_+

heWm\l]̂ _hg_ pnflh]do_– hb_#] d7gÔ _pk_7@Nba_j]db_Zhf rgf#r_ klf7@Nba_ Z,7nBfZmfb_ IsF _̂7p?7 ri_\Eahg_ Vd \Cif7k]\Eahg_+ \lf7%o_& hg_ idZjfb_7c\b_7;

\EBi]r_Zoaofc\b_7; q]ZpBTc\b_7; ig_7#Cd7c\b_7@Nba_ ifZ#7c\b_7p]dTn]d i]p_,b_if7hga_mp]db_7 mZnfb_7jCd7odr_\EarCd#hg_+ h]dTZhf_og_7 kNp_k]kNp_hf7c\b_7k#N]\Ear‘+ $‘,b_ hg_

heWm\l]̂ _mklf7idn]d Zpf#Bfklf7– U?7nBn_klf7n]d ri_\p_c\b_7csba_ nd̂ _jCd7\EaIr?7; kg_hd]Tmf7csba_ r]d7Znfb_kfklf7n]d idZjfb_7Zhfhecsi_of  kg_̂ g_7n]d Zoaof

of\Eanf; heb(_\lb_7klf7@Nba_ #b_7#b_7@N?7@N?7 Z#fZ@Nf jn_jC\Eahg_+

 heWi]p_,b_if7kDhg_ hk}fnlk_7if–Zhf_wb_7; mc\f7Zhfheklf7@Nba_mpe hpb_7Znfb_7n]dZ,bNc\b_7Zhf_wb_7 k#N]\Ear‘+ Znlfb_7hf7 pi_J?7W Zjfb_#Bn_\ln_

mf7oCd7n]d /@Ni_@Nba_ odr_Zjfb_\Eahg_+ .@Ni_pfZo7hfZrlf_#Ob_\Ea#Ir?7; Euclidean ’l?HhZk>p]@Nba_ William PaleyW h[f, p#f7@Nba_j]db_Zhf h?m]do]d’l?ihga_

mf7#Znl ^r_sB(_#fZnfb_7Zhf hb_Hnf7Z#7n]d Zoaof\Ea#hg_Vd ZcrfHnf7\Eahg_+ $‘,b_hg_ q]dmp _̂7\l]̂ _klf7pBb_ nMk_7nlb_\EaZhf_og_7; Z#N7 #]d7#f@Nba_j]db_Zhf

hb_\ _̂7klf7n]d Zmfb_#CdkLhf Zmfb_\Eahg_+ h]dTZhf_cbf7og_7hehg_ heWm\ _̂7Zsf_ j(_Z(fn_qE– [EBT#\Ea hecsi_hg_+ nk_7[#]p_– /@Ni_oCd7oCd7 k]k]n]d(_n]d

mhCd7k\l[E Z^he ms]dTkj]d7oNZr+

 -4/2\d@Ni_– heW[EBP$?’#?n]d nMk_7nlb_kD@Nba_ q]dn_q]dn_p _̂ p _̂ Zmfb_ckb_\EaZhf_og_7 $‘,b_hg_ heTs\b_mj]dcrF\EaZhf Znl7 on_Zpf#Of hb_7mdr_j#f

[(_Zhfm\‘kN kcsi_ofZpfar‘+ r‘Zo7W h[f,@Nba_ j]db_Zhf h?m]do]d’l?n]dZoaofc\b_7kN qBn_Zr6 ofZhf pg_#N]c\b_7W hn_ZhmZqfn_mqf7klf7@Nba_

[d#f7h\b_W rb_nd](_m#g_m\lb_7iZhf Z\‘b_7iJ_crFZ#7hf7qf7Zhf m#fklf7n]d sp_#Dc\b_7mf7csba_ Zofb_nMk_7nf hehg_ [d#f7h\b_W s _̂jb_7c\b_7

mZHnfb_7n]d Zoaof# _̂ i]p_mf7qn_h _̂Zhf i]p_#N] hepi_Z(fn_csi_hg_+ m>n?7mnl(_Zcrfb_7oE kD@Nba_ iJ_7if7¥fK_ #N]Zhf $‘,b_n XXnM@_dr_hg_

kN̂ _n _̂crga_iCdZhf hn_ZhmZqfn_ mf7oCd7n]d Z#7@]db_\Eahg_vv VeZhf inf7n]d moB̂ _ iEBkn_@Ni_ hn_\Eahg_+ @Ni_klf7m^g_7b(_HnfZhf_cbf7og_7 -4/2\d@Ni_ –

Zma\l_; mk_; mn_i_ %H.M.S&[?’Eo_hZ[AfZr6kN cr _̂of\EaIr?7Z^fn_ $‘,b_hg_r‘Zo7W m(emjn]d cbb_7r(_\Eanf; heWm(emjcsi_ Zhf  jba_nEjba_nE

Zcrfb_7oEc\b_7n]d ZqB7r]dn_\Eahg_+


