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can ever see any similar relation with our conceptions of 
purpose and design, or with those still higher concep- 
tions which are embodied in our sense of justice and in 
our love of righteousness, and in our adm~rat ion  of the 
" qual~ty  cf mercy." These elemcnts in the mind of 
Man are not less celtain than others to have some cor-
relative in the Mind which rules in Nature. Assuretlly, 
in the supreme government of the Universe these are 
not less likely than other parts of our mental constitu-
tion to have some part of the natural syslem related to 
them-so related that  the knowledge of it shall he  a t  
once their interpretation and fulfillment. Neither b ~ u t e  
matter nor inanimate force can supply either the one or 
the other. If there be one truth more certain than an- 
other, one conclusion more securely founded than an-
other, not on reason only, but on every cther fxculty of 
our nature, ~t is this-that there is n o t h ~ n g  but mind that 
we can respect ; nothing but heart that we can love ; 
nothing but a perfect combination of the two that  we 
can adore. 

~~d yet it canno t  be denied that among the many ' 
difficulties and the many mysteries by  which we are sur- 
rounded, perhaps the greatest of all difficulties anti the 
deepest of  all mysteries concerns the limits withill ahich 
we can, and beyond which we cannot, tha t  we 
bear the image of ~i~ who is the source of l ife,  1t 
seems as if on either side our thoughts are in danger of 
doing some affront to the Majesty o f  lleavell-on !Ile one 
hand, if we suppose the Creator to have made U S  with 
an intense desire to know Him, but yet (lestitute of  any 
faculties capable of forming even the faintest conception 
of ~i~ nature ; on the other hand, i f  we  suppose that 
creatures such as  (only too well) we know ourse:ves to 
be, can image the High and the Holy onewllo inhabi- 
teth Eternity. Both these aspects of the truth are viv-
idly represented in the language of those who " a t  sun-
dry times and in divers mannersv have spoken most pow- 
e r f u l l y  to the world upon Divine tllings, On  the one 
hand we have such strong but  as these 
which represent the Almighty as  -walking l n  the gar- ' 

den In the cool of the (lay," or as sDeakinF t~ !Ile Tewisll 
lawgiver " face to face, a s  a man spkakethuto his tAent1 ;" 
on the other hand we have the sole~nn and emphatic 
declaration of St.  John that " no man hath seen 
God at  any time." In the sublime poetry of Job we 
have at  once the most touching and almost despairing 
complaints of the inaccessibility antl inscrutabil~ty of 
God, ant1 also the most absolute confitlence in such a 
knowlet?ge of His character as  to support and justify 
unbounded trust. In the Psalms we h.tve these ivords 
addressed to the wicked as  conveying the most severe 
rebuke, " Thou thoughtest that I was altogether such 
an one as  thyself." 

And ~ e r h a ~ s  this word " a l t o ~ e t h e r "  indicates better 1 
than a i y  oth'er the true re con cilia ti or^ of apparent con-
tradictions. In the far higher light which Christianity 
claims to have thrown on the relations of Man to Gotl, 
the  same solution is in clearer terms presented to us. 
" Knowing in part and prophesying in part," Seeing 
through a glass darkly," and many other forms of txpres- 
sion, imply a t  once the real~ty and yet partial character 
O F  the truths w h ~ c h  on these high matters our faculties 
enable us  to attaln. And thls idea is not only cons~st tn t ,  
but is inseparably connected wlth that sense of limitation 
which we-have already seen to he one of the most re-
markable and significant facts connected with our mental 
constitution. There is not one of the higher powers of 
our mind in resDect of which we do not feel that " w e  are 
tied and boundby  the weight of our ~nfirrnlt~es." There-
fore we can have no difficulty In concetvlng all our own ' 
powers exalted to an  Indefinite degree. And thus ~t IS 

that  al thaugh all goodness, and power, and knowledge, 
must, in respect to quality, be  conceived of a s  we know 
them in ourselves, it does not follow that  they can only 

be conceived of according to the measures which we'ouf, 
selves supply. 

These consirlerations show,--first, that  the human 
mind is the highest createtl thing of which w e  have any 
knowletlge, its conceptions of what is greatest in the 
highest tlegree must be fountled cn  w t a t  it knows to be 
the greatest ant1 highest in h3mcelf; and, secondly, tha t  
we have no difficulty in ur.tlerstantlirg h o y  this image 
cf the Highest, may, and murt  be, fa~nt-without belng 
at  all unreal or untrue. 

There are, moreover, as  we  hgve seen, some remarka- 
ble features connectetl with our consciousne~s of lirrita- 
tlon pointing to the conciusion that we have faculties 
enabling us to recognize ce r~a in  truths when they are  
presented to us, which we coultl r.ever have tliscorered for 
ourselves. The  sense of mystei.y which is sometimes so 
oppressive to us, and which is never more cppressivethan 
when we try to fathom and untlerstand some of thecom- 
monest questions affecting our cwn l ~ f e  ant1 yature, sug, 
ges!s and confirn~s this representation of the facts. For  
this sense of oppression can only arise from some organs 
of lnental vis~on watching for a l ~ g h t  which they have 
been forlnetl to see, but from which our own investiga-
tions cannot lift the vtil. If that veil is to be lifted at  all, 
the evidence is that  it must be lifted for us. Physical 
science does not even tent1 to solve any one of the ulti- 
mate questions ~ h i c h  it cor,cerns us  most to know, ant1 
which It interests U S  most to ask. It is according 10 the 
a1121cgy and course of Nature that to these questions 
the1.e sho~l ld  be some answering voice, ant1 that  ~t shoult\ 
tell us  lhings such as  we are able in some measure to 
understantl. Ncr ought it to be a th'ing incretlible to us  
-0' even tlifficult to  believe-that the system disclosetl 
S ~ O U ~ C ~  ser.se anthropomorphic-that is to say,be in a 
thdt i t  shoultl bear some very near relation to our.  own 
f0'ms of thought-to roul,our own faculties of m~r~d , . an t l  
and spirit. E'or all we do know, ant1 all the processes 
of th0~lght  by which l t n ~ ~ l e t l g eis actluirttl, involve and 
ilnply the truth that our nlintl is indeetl matle in some 
""1 Sense in the image of the Creator, although intellec- 
tually its powers are very limited, and m0lally its condi: 
tion is very low. 

In this last element of corsciousness, however-not.the 
limitation of our intellectual powers, but the unworthiness 
of our moral character-we come upon a fact diffrring 
from any other which we have h~tl:erto consitlered. It is 
not so easy to assign to it any consistent place in the 
unities of Nature. Wha t  it is and \\hat it appears to in- 
tl~cate, must form the subject of another chapter. 

PROGRESS OF B O T A S I C A L  SCIENCE 1N T H E  
U N I T E D  S T A T E S .  

BY J .  C.  AHTIIUII .  

T h e  skrtch by Professgr Bessey in the 1)ccember 
Nnluralisl of the work in Botany done in this country 
during 1879 is very interest~ng, antl offers an opportunity 
of colnl ,arin~ the 1,resent starus of the Science in Amer- . - .  
ica with its prdgress elsewhere. T h e  article s h o ~ s  
which departmeilts have heen m3st cultivated, and indi- 
cdt s to  some extent the thoroughness and value of the 
observations and researches. T h e  ~r incival  activitv was 
manifested iu Llescriptive and Systematic Botany, and 
that  largely among Phanerogan~s  and Ferns. Such ex- 
amples as  Mr. Watson's " Iievision of North Alne~ican 
L~haceae" ant1 Dr. Gray's "Botanical Coiitrlbutions " 
are of the h1ghe5t scientlhc v a l u ~ .  Thes: are accom-
panled by othels w h ~ c h  a l e  llttle, 11 a t  all, ~nfeplor. 
Large and elegant w ~ ~ k s  l ~ h e  Eaton's ' $Fe rns  of North 
America," Mezhsn's " N a t ~ v e  Flo\ \ t r s  ;nd Ferns of t h t  
Unlted States, Goodale's " Wlld Flowers of America,' 
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and Williamson's "Fe rn  Etchings," are signs of the 
healthy growth of popular interest in the objtcts of the 
Science. 

Among the lower orders of plants, systeruatic x o r k  
has not been so vigorous. T h e  literature is \\~itlely scat- 
tered, and of many of the groups is in a most dijheart- 
eningly chaotic state. T h e  disentangling and critical 
arrangement of this matter is at  present one of the mast 
important services that could be rentlerecl the student. 
T h e  labor of consulting all the clescriptions belonging to 
any one group is often very great, and is always accom- 
panied with a doubt i f  complete success has been at- 
tained. Furiher perplexities are the unequal value of 
the material when found, and the difficulty of deterinin- 
ing synonymy. Monographs of the groups are exceed- 
iilgly desirable ; but such exhaustive studies are not often 
made, and in lieu of them careful compilations, aicled by 
as  much investigation ant1 verification as  uoss~hle, are 
very useful. Professx  Bessey's "Erysiphei," Air. Peck's 
" United States Species of Lycopertlon," and Dr.  Hal- 
sted's " Ameijcan Species of Characex " are atlillirable 
examples of such contributions to the n t lva~~cement  of 
Itnowledge. 

~t is a la,v in the growth of a biological that 
the objects with -which it (leals must lJe itlellti-
fiecl alld systematically tlescribed before rnucll progress 
will be in tile recolldite inirestigatiolls of structure 
ancldeve]opment, and the to forces, or  
in the higher problems regarding the 7-trflb/rce/e of f o r m s  
a n d  processes. Every ac~\~ai3cenlell t  andill morll~lo~og)- 
physiology, however, reacts u11on classificatioll and llel1)s 
to  estab[ish it a more satistactor!- jIasis, jvhile 
systenlatic ,vOl-k is thus the very fouuc~ationof tile sci-
ence, it is ollly by following it up  in the same 
n-,anner with anatomical and I ,hysio~ogica~researches 
tha t  the science makes most substantial atl\.ancemerit, 

It is manifestly the natural Tx,isetllil,g for Rmeri-
can botanists to collect herbaria antl study floras till the 
species and distril,ution are fair ly  ltno\vn, For 
Phaneroganls and Ferns tllis has accomplisll-
ed, and approximately so for nZosses a n d  I,i,,erwolts, 
the Thalloyhytes (A lgx  antl Fungi) remain comparative- 
ly unltnown. Not but  is still excell-
ent systematic work among Phanero;ams, but tllnt the 

and stonrs and  obstacles in  the  fieltl ha,,e 
been pretty fully cleared away and it is aoxv a matter of 
plain cultivation, ll,llile the  other depar tmer ts  of t h e  
science need earnest workers who are not afraid of diffi- 
culties, and are willing to clear up  and cultivate single 
handed as  large areas as  possible. 

In the article cited, the Professor feels calletl upon to 
apologize for the neglect of Physiology 
during 1879. He says :-" While we may regl-et that so 
niuch of the fieltl has been so sadly negl-cted in our 
country, we should remember that, as a rule, our botanists 
are overloaded wit11 other duties which reiltler it often 
impossible for them to command the time for making the 
necessary investigation." Admitting- that  the plea partly 
accounts for the  inactivity, it still does not seem to touch 
the chief cause of the difficulty. It is rather to be as- 
cribed to a lack of enthusiasm for these subjects. They 
have not yet come into vogue ~v i th  lovers of the science : 
the  tidal wave of laboratory antl experimental Botany is 
yet but slightly felt ; the problems seem new and strange, 
and just where and how to  attack them appears ot,scure 
and uncertain. T h e  work already (lone in these fields 
has mainly related to the rneans and accompanying pheno- 
mena of the fertilization of flov\rers. Some excellent pa- 
pers have been publishetl, although not lengthy. Histo-
logy, Embryology, and Physiology proper, hoivever, ap- 
pear a ln~os t  without folloivers, judging from the results 
communicated. A t  the present time, Germany is the 
centre of the most active researches relating to the latter 
subjects, and France is not far behind. 

.-- -- -.--- .-.----A ....- ..-.~--

In order to keep informed of the latest discoveries and 
results in the botanical ~vorltl, an  acquaintance ivith the 
journals in ivhich they are announcetl is imperative. I t  
is a trite sa l lng  in nlatters of daily life, that if one wishes 
to be " posted " he nlust read the papers. This applies 
even more forcil~ly to  botanists, because their usual isola- 
tion deprives thein of nlost other means of obtaining 
botanical news. 

Aniong the niost important exciusively botanical 
journals are the follo\ving : Bat!~?/ischcs Ce/zt7-tclblatt, 
abstracts of the latest writings, ancl a full index, for all 
t1epartn:ents of the science ; Boitcrtzi-cAe Zet;/?~?tg, anat-
omy and physiology chiefly; Floi.tc, general botany ; 
P?,li;ysheiii~'s 7zAi.bi7c/l.i~., pl~ysioloyical botany ; Ned-
wzki;lic, cryptogamr ; A?L~ZO~I 'S(Its SC~L')IC~SNnti~re l les  
Uott~?iiyz~e, botany, but a large share of general with 
anatomy and physiology ; h ' i~ l l~~ta i tde Zkz .Socie'fd 130in?/- 
iyue me I;?-nace, generai botany; ?ou?-//nZ of Botcziy, 
largely systematic ; C?-cvillen, cryptogams ; and the two 
home jonrnals-Buili~ti~t of rAc Toi.7-ey CZIL~, largely 
systernntic ; antl Bofn/iicnl G n ~ c l t ~ ,  general botany, but 
inclineci to\vartls physiology. T h e  first two of the list 
are ~veeltlies ; Fl0i.n is issued in thirty-seven numbers, 
and the others are morithlies. Beside these tliere are a 
h r g e  number of perioclicals which devote consiclerable 
Sllace to I ~ o t a n ~ c a lmatters, such as  the ~ i ~ n ? - f e ? - l ' ~  
Jo~~?*zteIqf . . I . l i c ~ o ~ ~ o f i i c ~ ~ l.Sciei~ce, HnrtAa2cfi~'s Scit?zce 

GOSS@, Aii/e~zca//  ;\izt2~7.n(isf, ~??~zPYL'cO?L 
AfoliihlJ' ~Mz'c- 
7 '0~~0$ic~d702L77in~, etC. If  One were collfinecl to tiyo, 
~ ~ r o b a l ~ l ythe Bo/n/iiscAe %eiii~//g antl the Bu/letdi/ lie 
S~cic'fe' Bofniiiyi~c, would prJve the most satisfactory, 
lxesulning that the  Ilome journals are also taken, as a 
matter of course. l I r .  Douglas, of Richland, li. Y., 
prO~)Oses to issue a translation of the ~cl?2LiL~,  for less 
than the subscript.ion price of the original (but without 
the plates, supl)ose). This laut1able undertalcing 
s l ~ o i ~ l dreceive sul~stantial  encouragement from English 
'peaking I'ota11ists. 

Probal~l;. tliere is no better indicxtion of the beginning 
of a new era for American I~otan)., than the changes 
macle in the recent test-boolts. Dr.  Gray's "Botanical 
Test-book" is expanded into four volumes, treating of 
the :Ilorpl~ological Structi~re of Phanei-ogams, I-Iistology 
antl Physiology, Cryptogams, antl the natural orders of 
I'hanerogams, respectively. 'The secontl volume is to be 
~vr i t t rn  by Dr.  Gootlale, and the thirtl by Dr. Farlow. 
T h e  first volurne of the series has alreatly appeared. -


TIEE D E T E C T I O N  O F  S T A R C H  AND 

D E X T R I N .  


By SPENCER P I C I ~ I ~ ~ ~ I K G , 
U I I I , I ~ E \ I L I ~ E  B.A.,OSON. 

In contlucting some experiments in xvhich it was nec- 
essary to ascertain the presence or absence of starch in a 
licjuitl containing various amounts of tlcxtrin, the few 
facts here tlescribed were I~rougllt to light, and may, per- 
ha l~s ,  be of sulficient interest to wal.rant their publica- 
tion. 

When a solution of starch which has been colored 
l~ lueI I ~the atitlition of iodine is heated, it is found that 
the  temperature at  which the color disappears varies 
with the intensity which it possessed before heating. 
Thus ,  for instance, loot. c,  of a rather tlark iodine-starch 
solution on being heated gradually in a flask became per- 
fectly colorless at  jS  C., and, on being cooled, showed 
a slight reappearance of color at 49''C., i i~li treas an 
opaque blue solution did not lose its color till heated to  
99"C., arid became visil~ly colored again when cooled to 
63" C. Si~nilarly variable results were obtainetl ex-
perimenting on iodine-starch solutions in sealed tubes, 
the temperatures of reappearance heing ruuch more con- 
stant (generally about 50"C) than those of disappear- 
ance ; this no doubt is due to the fact that, the stronger 
solutions having been heated to a higher tenlperature than 
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