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译本序

19世纪末到20世纪初，在法国，一位昆虫学家的一本令人耳目一新的书出版了。全书共十卷，长达二三百万字。该书一出版，便立即成为畅销书。该书书名按照法文直译应为《昆虫学回忆录》，但被简单通俗地称为《昆虫记》。该书出版之后，好评如潮。法国著名戏剧家埃德蒙·罗斯丹称赞该书作者时称：“这个大学者像哲学家一般地去思考，像艺术家一般地去观察，像诗人一般地去感受和表达。”法国20世纪初的著名作家，《约翰·克利斯朵夫》的作者罗曼·罗兰称赞道：“他观察之热情耐心、细致入微，令我钦佩。他的书堪称艺术杰作。我几年前就读过他的书，非常喜欢。”英国生物学家达尔文夸赞道：“他是无与伦比的观察家。”中国的周作人也说：“见到这位‘科学诗人’的著作，不禁引起旧事，羡慕有这种好的书看的别国少年，也希望中国有人来做这翻译编纂的事业。”鲁迅先生早在“五四”以前就已经提到过《昆虫记》这本书，想必他看的是日文版。当时法国和国际学术界称赞该书作者为“动物心理学的创始人”。总之，这是一本根据对昆虫的习性、昆虫的生活的详尽而真实的观察写成的不可多得的书。书中所记述的昆虫的习性、生活等各方面的情况真实可信，而且，作者描述起这些昆虫来文笔精练、清晰。因此，该书被人们冠以“昆虫的史诗”之美称，作者也被赞誉为“昆虫界的维吉尔”。

该书作者就是让-亨利·法布尔（1823—1915）。他出身贫苦，一生刻苦勤奋，锐意进取，自学成才，用12年的时间先后获得业士、双学士和博士学位。但是，他的这种奋发向上并未获得法国教育界、科学界的权威们的认可，以致法布尔虽一直梦想着能执大学的教鞭但终未遂其心愿，只好屈就中学的教职，以微薄的薪酬维持一家七口的生活。但法布尔并未因此而气馁消沉，除了兢兢业业地教好书，完成好本职工作以外，他还利用业余时间对各种各样的昆虫进行细心的观察研究。他的那股钻劲儿、韧劲儿、孜孜不倦劲儿，简直到了废寝忘食的程度。他对昆虫的那份好奇、那份爱，非常人所能理解。好在他的家人给予了他大力的支持，使他得以埋首于自己的观察研究之中。法布尔对昆虫的研究之深入细致，使他笔下的那些小虫子，一个个栩栩如生，充满灵性，让人看了之后觉得它们着实可爱，就连一般人所讨厌的食粪虫都让人觉得妙趣横生。

该书堪称鸿篇巨制，既可视为一部昆虫学的科普书籍，又可称为描写昆虫的文学巨著，因而，在法布尔晚年时，也就是1910年，他曾获得诺贝尔文学奖的提名。《昆虫记》全集本于1879年到1907年间陆续完成、出版，最后一版出版于1919年到1925年间。后来，该书便一再地以选本的形式出版发行，冠名为《昆虫的习性》《昆虫的生活》《昆虫的漫步》等。由此可见，该书是多么受到读者们的欢迎。

我这个译本基本上是独立成篇的，读者既可以从头往下看，也可以根据目录，先挑选自己最感兴趣的昆虫去看。因此，我劝读者们不妨拨冗一读这本老少咸宜、国内外皆获好评的有趣的书，你一定会从中感觉到它的美妙、朴实、生动来的。它既可以让你增加有关昆虫方面的知识，又可以让你从中了解到作者的那种似散文诗般的语言的美妙。与此同时，你也会从字里行间看到作者法布尔的那种坚忍不拔，那种孜孜不倦，那种求实精神，那种不把事情弄个水落石出、明明白白绝不罢休的感人至深的科学态度和精神。

陈筱卿



麻蝇

这里所见的昆虫在服饰上虽然有差异，但是在生活习性上没有大的不同，都是同尸体打交道，都同样具有迅速使肉体液化的功能。麻蝇是一种黑灰色的双翅目昆虫，个头儿比绿蝇大，背部有褐色条纹，腹部有银光点。它的眼睛血红血红的，目露凶光，虎视眈眈地要去肢解尸体。它是一种食肉蝇，学名称为“麻蝇”，俗称“肉灰蝇”。

无论这两种称谓如何正确，我们可千万不要望文生义，误以为麻蝇会经常光顾我们的住处，特别是在秋季，会大胆地在没放好的肉上下蛆。不是这样的。干这种可恶勾当的罪魁祸首是肉蓝蝇。肉蓝蝇体态比较肥胖，呈深蓝色。它们飞到玻璃窗上嗡嗡地鸣响，狡诈地把食品柜团团围住，寻找机会，趁人不备对食品柜里的肉食下毒手。

麻蝇往往会与绿蝇携手，合伙干坏事。绿蝇从不闯入我们的住所冒险，而是在大太阳底下工作。麻蝇则不像绿蝇那么胆小如鼠，如果在外面找不到食物充饥，它也会冒险闯入民宅，干点儿坏事。不过，它干完坏事便立即逃之夭夭，因为它感到在民宅里很不自在。露天实验场的一个分支机构——我的这间实验室，已经变得有点儿像储肉间了。麻蝇有时会飞到这儿来。如果我在窗台上放一块肉，它便会飞落在上面，享用一番，然后心满意足地飞离。架子上放置的大口瓶、茶杯、玻璃杯等，也是它光顾的对象。

因为研究的需要，我收集了一堆在地下蜂巢里窒息而死的胡蜂幼虫。麻蝇悄无声息地飞来，发现了这一大堆死了的胡蜂幼虫，非常高兴。这种美食也许是其家人从未有幸品尝过的，于是，它把自己的一部分家庭成员安置在这堆胡蜂幼虫尸体上面。我拿来一个煮熟的鸡蛋，掰下几块蛋白喂给绿蝇的幼虫，剩下的大部分则放在一个玻璃杯的底部。麻蝇占据了这些剩余的鸡蛋，在上面繁殖。其实，它并不在意这是一种新东西，只要是蛋白质一类的食物，它都觉得可口，所有一切，即使是死蚕，甚至芸豆和鹰嘴豆的豆泥，它都觉得很对自己的胃口。

不过，它感到最对自己胃口的还是死尸。从毛皮动物到禽鸟，从爬行动物到鱼类，凡是死尸它都喜欢吃。麻蝇有绿蝇陪伴，对我那些沙罐情有独钟，它来得很勤，每天都飞来探望那条死蛇，用吸管吸一点儿尝一尝，看看是否熟透可食。它来了又飞走，飞走了又回来，来来回回好几趟，不紧不慢，不慌不忙，最后才开始干活儿。不过，访客太多，熙熙攘攘，观察起它们的行为举止来十分不便，所以，我就在我工作台前的窗台上放上一块肉，这样既不碍手碍脚，又便于观察。食尸麻蝇和红尾粪麻蝇是常来光顾这块腐肉的双翅目昆虫。红尾粪麻蝇腹部末端有一个红点。而食尸麻蝇则要比红尾粪麻蝇略为强壮，数量上也占有优势，沙罐里的工作大部分都是由它承担的，而且它几乎总是独自飞到窗台上的那个诱饵上。

它会突然飞来，一开始还小心翼翼的，有点儿害怕，但是不一会儿便胆大起来，即使我走过去，它也不飞走，看来它迷上这块肉了。它工作起来速度飞快，将腹部末端对着那块肉蹭两下，便大功告成，一群蠕动着的蛆虫产了下来，迅速地四散开，我都来不及拿起放大镜精确地统计一下它们到底有多少。我估摸了一下，有十二三只。可是它们爬到哪里去了？

它们似乎刚着地便钻到了那块肉里，几乎一转眼就不见了踪影。不过，它们还都是一些新生婴儿，那块肉还是有一定的阻力的，它们不可能这么快就钻进去了呀！那么，它们到底跑到哪儿去了呢？我突然发现，那块肉的褶皱间有一些麻蝇幼虫，它们都是单独行动，正在用嘴拱。我不能把它们一个个地夹起来数一数，那会伤及它们的。我只能用眼睛查看了一下，大约有十二三只，是我几乎还没来得及注意就一下子产下来的。

麻蝇产下的是一些活的幼虫，而不是通常所见的卵。它们的这些幼虫，我们人类早已熟悉了。我们早已知晓，麻蝇从不产卵，而是生孩子，因为它们干活儿实在太快，任务非常紧急，孵卵又太费时间！对于专门加工死尸的它们来说，一天就是一天，必须妥善地加以利用，分秒必争，不可浪费。而绿蝇是产卵的，它们的卵最快也得二十四小时才能孵出幼虫。麻蝇则节省了这个时间，从自己的子宫里迅速地输出一批劳动力，这些初生幼虫一落地便开始了繁忙的劳作。

这支劳动小分队人员并不算多，这是无可争辩的事实，不过，它们的数量还可以增加不知多少倍。学者雷沃米尔对麻蝇那台奇妙的生育机器曾经做过如下的描述：那是一条螺旋形的带子，涡纹似天鹅绒一般柔软，其间藏有密密麻麻的幼虫。每一只幼虫都由一层膜包裹着，它们一个挨着一个地紧紧挤靠着，如同一张羊毛皮。这位很有耐心的学者对这个军团成员的数量做过统计，据说高达两万只！他是做过解剖的，对这个数字又不能不信，但是真的令人瞠目结舌。

可是，麻蝇怎么会有时间安置这么一大家子呢？而且，它得分期分批一包包地安置，如同它刚才在我窗台的那块肉上所做的那样。在排空子宫之前，它得找许多死狗、死猫、死鼠、死蛇啊！它能找到那么多吗？野外有不少死去动物的尸体，但是也不会有那么多呀！不过，它并不在乎是什么样的动物尸体，什么样的动物尸体都可以，它也会去找那些不太起眼的尸体。如果猎获物很丰富，它明天、后天，甚至随后的几天，都会飞来的。在繁殖季节里，它会不断地将一包包的幼虫安置在各个地方，直至把自己腹中的胎儿全部安排妥当。可是，如果这些幼虫今后都做产妇，那个繁殖速度该多么吓人啊！麻蝇一年之中会繁殖几代。它像被催逼着似的不停地生，生，生！应该对它叫停才是。

我们现在先来了解一下这种麻蝇幼虫的情况。幼虫十分健壮，体形较大，特别是其尾部，很容易与绿蝇幼虫区别开来。它的尾部是平切的，有一个切得很深的槽，槽的底部有两个用来呼吸的孔，两个带琥珀色唇的气门。气门边缘有十多条呈放射状的月牙饰纹，肉乎乎的，棱角分明，像一顶冠冕；幼虫可以随意地通过收缩和松弛肉质月牙饰纹使冠冕关闭或打开，这样一来，当气门没于糊状物中的时候，就能有所保护，不致被堵塞住。当幼虫被液体淹没时，这顶带月牙边的帽子就会闭合起来，如同一朵花把花瓣收拢起来一样，液体就无法渗入气门了。

随着幼虫露出液体表面，尾部也重新露了出来。当它刚好与液体表面持平时，冠冕就重新打开，看似一朵小花，花冠上带着白色的月牙边，中间有两根鲜红鲜红的雄蕊。当幼虫一个一个紧紧地挤靠着把头埋进臭气熏天的汤液中时，看上去就像一片沙洲。当你一心一意地观察着这些冠冕，看着它们不停地一开一合，还发出极其微弱的扑扑声，你会不知不觉地忘记了那臭味，看着它们就像看着一片娇美的海葵。麻蝇的幼虫自有其丰韵。

毫无疑问，如果事物都有其一定之规，那么一只为防止溺毙而采取严密防范措施的幼虫想必经常地出没于沼泽地。它的尾部戴上帽子并非是为了美观，为了张开时好看。它身上这个带有放射状条纹的机件在对我们说，它从事的工作有相当大的危险，在死尸堆里干活有送命的危险。这个道理很简单，我们前面已经说过了，绿蝇幼虫靠熟蛋白生存，而熟蛋白又极对它的胃口，但熟蛋白在胃蛋白酶的作用下会变成糊状，变得很稀，幼虫很容易被溺毙。它尾部那个与稀汤般的食物持平的气门没有任何防护，如果在液体中失去了依托，幼虫必死无疑。

麻蝇幼虫的液化装置非常出色，它们未曾经历过上述危险，即使生活在尸液的沼泽中。它们身上那个鼓出来的尾部起着浮子的作用，能使气门保持在液面之上。如果需要潜入到更深的地方觅食，尾部的“海葵”就会闭合起来，保持气门不受堵塞。麻蝇幼虫拥有潜水装备，因为它们是无与伦比的液化装置，随时都得为潜入水下做好准备。

我找了片干燥的地方，把它们放在一块纸板上以便于观察。我刚一把它们放到纸板上，它们便立刻活跃起来，蠕动着，到处乱爬，粉红色的气门打开，口器抬起、落下，起着支撑作用。纸板就放在离窗户三步远的工作台上。这时候，柔和的自然光照进屋里，所有的幼虫都动起来，背向窗户爬动着，而且爬得挺快，像急匆匆地忙着逃命似的。

我把纸板转了一百八十度，但未碰幼虫。这么一来，幼虫们又面朝着窗户了。只见它们立刻停止爬动，迟疑片刻，转了个弯，又向背光的方向爬去。没等它们爬出纸板，我又把纸板转了一百八十度，它们又一次掉转身子往回爬去。我反复地转动纸板，每次都看见它们转过身子，背朝窗户爬去。它们这么执着，我转动纸板迷惑它们的计谋总不能得逞。

纸板的长度只有三拃，活动空间不大。于是，我考虑给它们一个更大的空间，看看结果如何。我把它们放在屋里的地板砖上，用小镊子夹住，让它们头冲窗户。可是，只要我把镊子松开，还它们自由，它们便立刻转过头来，躲开阳光，快速地向背光处爬去。它们爬过屋里的地板砖，再爬六步远就碰到墙壁了。这时候，它们有的向左爬，有的向右转，似乎每一个都觉得离那讨厌的光线充足的窗户太近。

毫无疑问，它们害怕光亮，在逃避光亮。我用一块布帘把窗户遮严，挡住光线，然后把幼虫放在纸板上，再把它们的头冲着窗户，它们并未改变方向，照样向窗户爬去。等我突然把布帘揭开，它们就立刻掉转身子，背向窗户逃走了。

对于一个生来就生活在阴暗的地方和死尸身下的蛆虫来说，躲避光亮是很自然的反应。奇怪的是对光的感知这件事本身，因为蛆虫是瞎子，在它那尖尖的所谓头部的身体前部，没有任何感光器官的痕迹，身体上其他部位也未见感光器官的痕迹，浑身上下的皮肤完全一致，光滑而苍白。

这种瞎眼幼虫没有任何视觉器官的专门神经网络，却对光线极其敏感。它全身的皮肤像一层视网膜，当然，这种视网膜是看不见东西的，却能辨别明暗。蛆虫在灼热的阳光直射之下会表现得极度不安，这就说明它能感知冷热明暗。比如我们人类，我们的皮肤比蛆虫的皮肤粗糙多了，但是我们不用眼睛仍然可以分辨出日晒与阴凉。

但是，我那些实验对象，仅仅是接受了从我的工作室窗口射进来的阳光。对这柔和的阳光，它们都感到极度不安、十分惶恐，慌不择路地逃跑，唯恐避之不及。从这一点来看，这个问题似乎比较复杂。

这些逃亡者究竟感觉到了什么呢？它们是不是被化学辐射刺痛了？是不是受到了其他什么已知或未知的射线的刺激？或许阳光中还隐藏着许多我们尚不知晓的秘密。如果用光学仪器对幼虫进行观察，也许能获知一些宝贵资料。如果我手头有进行这种观察研究的设备，我会很高兴对这个问题做进一步的探究。但是，我现在并没有这种设备，当然以前未曾拥有过，将来肯定也不会有的，我不相信自己会有这种财力。话虽如此，但我还是想在我那微薄收入允许的条件下做进一步的研究。

麻蝇幼虫身体发育完全之后，便要钻进泥土里去，在地下变成蛹。它之所以钻入地下，无疑是想在变形时能避开地面上的喧闹，求得安静。此外，它还有一个目的，就是在地下可以不受光线的干扰。蛆虫在蜷缩进“小桶”里去时，尽可能离群索居，避开喧嚣。

一般情况下，即使土质松软，幼虫钻入地下的深度也很少超过一掌宽，因为它要考虑到自己变成成虫之后，翅膀十分纤弱，破土而出较为困难。在不深不浅的地方，幼虫可以适当地将自己封闭起来。在它周围起阻挡光线作用的泥土厚度并不均匀，最厚的地方大约有十厘米。有了这层屏障，隐居者像生活在世外桃源，悠然自得，舒适安宁。如果我们故意把它这个保护屏弄薄，那会出现什么情况呢？

我取了一根两头开口的玻璃管，长约一米，直径二点五厘米。这根玻璃管是我给我的孩子做化学小实验时用的，我曾经让氢气燃烧时的火焰在管子里歌唱。我用软木塞把这根长玻璃管的一头塞住，然后往管子里灌入用筛子筛过的很细的干沙子，再把二十只用肉块喂养的麻蝇幼虫放入管子里的沙土上。我把管子竖着吊在我的工作室一个角落里。随后，我又用同样的方法在一个一拃宽的大口瓶里装上很细的干沙子和麻蝇幼虫。等到这两个容器里的幼虫长得很强壮时，你只要不加干涉，它们就会钻入沙土里适合它们的深度。

最后，幼虫在沙土里面变成了蛹。这时候，我就该去检查这两个容器了。大口瓶里的情况与我在野地里所观察到的情况相同，幼虫隐藏在大约十厘米深度，那里是它们安静的居所，上方有它们穿过的土层保护它们，大口瓶里装满的细沙正好在它们的周围形成了一个厚厚的保护层。

但是，长玻璃管里的情况就不同了。躲藏得最浅的也有半米深，其他的幼虫则藏得更深，有许多甚至都钻到了管子底部，碰到了软木塞这个无法穿越的障碍。很显然，如果管子再长一些，这些钻到管子底部的幼虫肯定还会往下钻的。没有一只幼虫居住在它们通常所处的深度，而是全都钻到了这根沙柱的下端，直到钻不动为止。由于惊恐，它们才向极深的地方逃去。

它们在逃避什么呢？当然是光线。它们所穿越的土层在它们上方形成的保护层，已经超过了它们必需的厚度，但是，它们对四周的环境仍然感觉不够踏实。因为，顺着中心轴往下面钻去，四周只有十二毫米的保护层，这么薄的一层沙土当然让它们心里有些不安了，因此，它们只得继续向下方钻，希望能够在更深处找到一个更加安全的隐蔽所，直到力气使完，遇到了障碍，才不得不停止前进。

在这柔和的光线里，到底是哪些辐射能对生性喜欢黑暗的幼虫产生影响呢？这肯定不光是光辐射的问题，因为一块用塞实的沙土做成的一厘米多厚的屏障是完全不透光的，应该还有其他已知或未知的辐射，这种辐射能够穿透普通辐射所无法穿透的屏障，使幼虫感到烦躁不安，感到与外界相距太近，所以它们才会继续往玻璃管子下面钻，寻找一个更加安全的庇护所。我因手头没什么仪器设备，只能根据自己的观察做出一些推测。

麻蝇的幼虫钻到沙土一米深处，如果器皿更深一些的话，它们会继续往下钻。这是因为我所采用的玻璃管细长所致，如果不是这种试管，由着幼虫凭自己的智慧去寻觅隐蔽所，它是绝不会钻得这么深的，往下钻一掌宽的深度就足够了，甚至一掌宽的深度都嫌过深。幼虫在变形之后还得回到地面上来，那是要它们付出巨大劳动的。因为它们在往外钻的时候，边挖边出现塌方的情况，刚挖了一点儿，马上就会又被填上，所以，它们要做不少的无用功。有时候，它们还得在没有撬棍、没有镐头的情况下，在相当于凝灰岩的洞穴里，也就是说，在被雨水浇过之后凝结成硬块的土里，替自己挖出一个通往地面的竖井来。

往地下钻的时候，幼虫依靠的是爪钩，而准备钻出地面时，它已成为双翅目昆虫，没有任何挖掘工具。而且，它刚出壳时身上软塌塌的，十分柔弱。它是怎么钻出地面的呢？我们来观察一下装满沙土的那根玻璃管底部的蛹就明白了。了解麻蝇破土而出的方法，我们就能得知绿蝇和其他蝇类是如何出洞的了，因为它们所采用的方法完全相同。

在蛹壳里时，即将诞生的双翅目昆虫首先得凭借自己那个生在双眼之间的鼓包，使头部的体积扩大两三倍，把包裹在身体外面的那层壳撑裂。头部的这个鼓包会搏动，随着充血和消退的不断交替，鼓包一起一伏，一鼓一瘪，如同水压机的活塞在吸压泵筒的前部一样。

头部钻出蛹壳以后，这个畸形的脑积水患者即使一动不动，它额头上的这个囊袋也依然运作着。细致的工作在蛹壳中已经完成了，它的紧身衣已经脱去。在这个过程中，这个囊袋一直工作着。它这个脑袋根本就不像一只苍蝇的脑袋，而是如同一顶大得出奇的怪模怪样的帽子，底部鼓胀起来，形成两顶无边红圆帽，那就是它的眼睛。头部顶端中央裂开，冒出一个鼓包来，把两个半球分别挤往头部左右两侧。依靠鼓包的压力，幼虫变成了苍蝇，打通了小酒桶似的蛹壳底部。这种方法确实非常新颖独特。

那么，小酒桶被打穿了之后，为什么那囊袋，也就是气囊，还长时间地鼓胀着呢？我从观察中发现，那是个杂物袋，昆虫暂时把血液储存在其中，以减小身体的体积，也便于把紧身衣脱去，然后摆脱那个细得如细颈瓶似的蛹壳。苍蝇在其整个羽化的过程中尽可能把大量的液体挤压出来，注入外面的那个气囊之中，随着外面的鼓包膨胀起来，直至变形，苍蝇的身体就变小了。这个出壳过程十分艰苦，时间拖得很长，需要两小时或更长一点儿的时间。

这个脑积水患者让自己头部的那个鼓包不停地鼓起来、瘪下去。被这个鼓包顶起来的沙土顺着它的身体往下流去。这时候，它的腿只是起辅助作用。当活塞推动时，它便把腿向后绷紧，一动不动地支撑着；当沙土从它身体周边往下流时，它便用自己的腿把沙土压实，并快速地把这些沙土往下推，然后，腿又绷得紧紧的，一动不动，作为支撑，等待下一次沙土流下来。头部每向上前进多少，就会有多少沙土流下来填补身后的空地。前额每鼓胀一次，苍蝇就前进一点儿。在沙土干燥、易于流动的情况下，进展比较顺利，只需十五分钟，苍蝇就能向上推进十点五厘米。

浑身尘土的苍蝇，一旦到达地面，立即着手梳妆打扮。它最后一次鼓起前额，用前足的跗节把鼓包仔仔细细地轻轻刷干净，在收起这个鼓包，把它变成一个不再裂开的额头之前，必须把它彻底地掸干净，否则会有沙砾落到脑袋里去，危及生命安全。另外，它还把翅膀刷了一遍又一遍，翅膀上面的那个小提琴月牙缺口已经消失，翅膀变长了，伸开了。这样打扮一番之后，苍蝇便静止不动地待在沙土表面，它已经完全成熟。我让它自由地飞走了，飞到沙罐里的那条死蛇身上，与它的同伴们聚在一起，共同工作。



红蚂蚁

如果把鸽子运到几百里远的地方，它会自己返回鸽舍；燕子从它在非洲的居住地飞越大海，重新回到自己的旧巢。在这么漫长的旅途中，它们依靠什么来辨别方向呢？是依靠视觉吗？《动物的智慧》一书的作者、睿智的观察家图斯内尔
(1)

 ，对自然状态下动物的了解可谓独到，他认为是视觉和气象在指引信鸽辨别方向。他在书中写道：“法国的这种鸟凭借自己的经验获知，严寒源自北方，炎热来自南方，干燥生于东方，潮湿出自西方。它具有足够的气象知识，可以为自己辨别方位，指导飞行。放在用盖子盖住的篮子里的鸽子，被从布鲁塞尔运到法国南部的图卢兹，它们是绝对不可能用自己的眼睛把自己所经过的地方记录下来的，但是，没有人能够阻止它们根据对大气热度的印象，感觉到自己正向南方走去。等到到达图卢兹之后，它便知道自己的鸽舍在北方，应往北边温度较低的地方飞去，于是，它们一直朝这个方向飞，直到飞抵空域的平均温度是它所居住的区域的温度时，才会停止飞翔。如果它未能立刻找到自己家门的话，那就说明它不是飞得偏左就是飞得偏右了。这时候，它只需往东边或往西边寻找一番，花上几小时，就可以把飞行路线上的偏差纠正过来。”

如果位置的移动是北南方向，那么这个解释就非常诱人，但这个解释不适用于在等温线上东西方向的移动。另外，这种解释存在着一大缺点：无法推广。猫穿过第一次见到的大街小巷组成的迷宫，从城市的一端跑到另一端，回到自己的家中，这就不能归于视觉的作用，也不能说是气候变化的影响。同样，我的石蜂也不是凭着视觉的指引，特别是当它们在密林中被我放出来时，它们飞得不太高，离地面只有两三米，不可能看清这个地方的全貌，以便在脑海中绘出图来。它们被放飞之后，只是稍加犹豫，在我身边绕了几圈，便朝北边飞去。尽管密林深处树木繁茂、枝叶交错，尽管丘陵高、连绵不断，但它们沿着离地面不高的斜坡往上飞，越过一切障碍。视觉指示它们避开了种种障碍，却未告诉它们应往哪个方向飞。至于气候，也起不了作用，因为在这么短的几公里内，气候是没有什么变化的。即使它们的方位感很强，可是它们的巢穴所在地与放飞地点的气候完全一样，冷热干湿的变化不大，所以它们对往何处飞去并无把握。我在想，一定有一种神秘的东西在指引着它们，它们肯定具有我们人类所不具有的特别感觉。达尔文的权威无人藐视，他也持有这一观点。想了解动物是不是能感应地电，想了解动物是不是受到紧贴于身的一根磁针的影响，这不就是在承认动物具有一种对磁性的感觉吗？我们人类有这样的感官官能吗？当然，我说的是物理学上的磁力，而不是麦斯麦
(2)

 或卡廖斯特罗
(3)

 所说的磁力。

这种未知的感官官能是否存在于膜翅目昆虫身上，并以某个特殊的器官来感知呢？我们立刻便会想到它的触角。当我们对昆虫的习性不甚了解时，总是把它的怪异行为归之于它的触角，认为它的触角上一定存在着什么我们所不了解的特殊东西。可是，我完全有理由对触角具有指示方向的能力表示怀疑。当毛刺砂泥蜂寻觅灰毛虫时，它的确是用自己的触角不断地拍打地面，如同用手指轻弹地面。但这种仿佛在引导昆虫捕猎的探测丝大概并不可能用来指引昆虫的飞行方向。为了搞清这个问题，我做了一些实验。

我把几只高墙石蜂的触角尽量齐根剪去，然后把它们弄到别处去放飞，可是它们像其他石蜂一样，很容易就回到自己的巢里了。我还以同样的方法拿我们这一地区最大的节腹泥蜂（栎棘节腹泥蜂）做了实验。这种捕食象虫的泥蜂同样也很容易就回到了自己的居所。因此，我把触角具有指示方向官能这种假设抛弃了。那么，昆虫的这种感觉官能究竟存在于什么地方呢？我并不知道。

我所知道的，而且是通过实验清楚地知道的，就是没有触角的石蜂回到自己的蜂房之后并不恢复工作。它们只是一味地在自己所建造的建筑物前飞来飞去，在石头上歇息，在蜂房的石井栏边停一停。它们仿佛在那儿悲苦地沉思默想，久久地凝视着那尚未完工的建筑物。它们离开了又回来，把周边的所有不速之客通通赶走，但它们再也不会去运送蜜浆或灰泥了。第二天，我没有再见到它们，不知它们去了哪里。工人没有了工具，哪儿还有心思干活儿？石蜂在垒屋砌窝时总是用触角不停地拍打着、探测着，仿佛依靠自己的触角才能把活儿干得精细完美。触角就是它们的精密仪器，如同建筑工人的圆规、角尺、水准仪和铅绳。

我一直在用雌性昆虫做实验，它们出于母性对窝的建造更加忠实卖力。如果用雄蜂做实验，把它们弄到别的地方，会出现什么情况呢？我原本对这些情郎并不看好。它们有这么几天工夫围着蜂房乱哄哄地飞来飞去，等雌蜂从蜂房出来后你争我夺、争风吃醋，然后，你就再也见不着它们的踪影了，它们根本不会过问房屋居室建到了什么程度。我在想，对于雄蜂来说，留在出生的蜂房或去别处安家，没有什么大不了的，只要能在那儿找到妻子或情人就可以了！可是，我想错了，错怪了它们，雄蜂回到蜂房里来了。考虑到雄蜂身体弱小，我没有把它们弄到很远的地方去放飞，只让它们飞了一公里左右的路程。尽管路途不算遥远，但对于雄蜂来说，这仍然是从陌生地起飞的一次远程旅行，因为我还从未见过雄蜂飞过这么长的距离。

有两种壁蜂——三叉壁蜂和拉特雷伊壁蜂，同样也飞到我的荒石园昆虫实验室的蜂房里来了。它们在石蜂留下的洞穴里建房搭窝，来得最多的是三叉壁蜂。这是探究这种定向感觉在多大程度上遍及膜翅目昆虫的大好机会。的确，三叉壁蜂无论雌雄，都知道返回窝里。我进行了一些短距离的实验，用的蜂不多，实验的结果与其他实验的结果相同，因此，我对自己的结论完全信赖。总之，加上以往所做的实验，我得出的结论是，有四种昆虫能够返回自己的窝里，它们是棚檐石蜂、高墙石蜂、三叉壁蜂和节腹泥蜂。我可否就此将我的这一结论推而广之，认为昆虫确实具有这种从陌生的地方返回自己的家园的能力呢？我还不敢这么说，因为据我所知，下面一种相反的结果就很能说明问题。

在我的荒石园昆虫实验室里，有许多实验品，这其中首推红蚂蚁。这种红蚂蚁犹如捕捉奴隶的亚马孙人
(4)

 ——她们不善于哺育儿女，不会寻找食物，即使食物就在身边也不会去拿，必须依靠仆人伺候她们进食，帮她们料理家务。红蚂蚁就是这样，专门去偷别人的孩子来伺候自己的家族。它们抢掠邻居家不同种类的蚂蚁，把其他蚂蚁的蛹掠到自己的蚁穴里来，不久之后，蛹破壳而出，就成了红蚂蚁家中拼命干活儿的奴仆。

炎热的夏季来到时，我经常看见这些“亚马孙人”从它们的营地出发，开始远征。这支远征队伍竟长达五六米。如果沿途未遇见什么引起它们注意的事情，它们的队形就会始终保持不变。但是，如果突然发现了蚂蚁窝，前排打头的红蚂蚁就会立刻停下脚步，变成散兵队形，乱哄哄地围成一团打转。这时候，后面的红蚂蚁便聚到这个蚁团中来，越聚越多。一些侦察尖兵被派出去打探，如果发现情况搞错了，它们便恢复原来的队形，继续前进。它们穿过园中小路，消失在草地中，但一会儿又在稍远点儿的地方出现了，然后钻进枯枝败叶堆里，再大模大样地钻出来，就这样一直寻寻觅觅。最后，红蚂蚁终于发现了一个黑蚂蚁窝，就立即急不可耐地闯入黑蚂蚁蛹穴，不一会儿，它们携带着各自的战利品纷纷爬出来。有时候，在这座地下城市的城门口，它们会遇上黑蚂蚁守卫，此时一方要尽力守护自己的财产，另一方则势在必得，双方混战一场，场面颇为惊心动魄。由于敌我双方力量悬殊，胜利者当然是红蚂蚁。这帮强盗，一个个用大颚咬住黑蚂蚁的蛹，急急忙忙地往回家的路上赶。不了解奴隶制的读者，可能对这种亚马孙人的抢掠故事感到有趣，我却不想多谈这种事，因为这个故事有些偏离我想要讲述的昆虫返回窝巢的主题。

抢掠蚁蛹的红蚂蚁运输距离之远近，取决于附近有没有黑蚂蚁。有时候，十几步开外就有黑蚂蚁穴，有时候则必须跑到五十步甚至一百步开外去寻找。我只看到过一次红蚂蚁远征到园子以外的地方。它们爬上园子那四米高的围墙，翻过墙去，一直爬到远处的麦田里。至于要走什么样的路，这支征服大军并不在意——荒芜的不毛之地、绿茵茵的草坪、枯枝败叶堆、砖石建筑、杂草丛等，它们都可以爬过去，并不挑挑拣拣，有所偏好。

然而，返回的路是不可改变的，必须按原路返回，无论原路多么弯弯曲曲，多么高低不平，多么崎岖难行。由于捕猎的或然性，红蚂蚁出发时往往要经过十分复杂难行的路途，即便如此，它们在获得战利品返家时仍会走原路，即使路上艰险万分，它们也始终不渝，绝对不会改变路线。

如果它们去时经过的是厚厚的枯叶堆，那么这条路对它们来说就相当于遍布深渊的地带，稍有不慎，便会掉进去。而要从凹处爬上来，爬到摇摇晃晃的枯枝桥上，然后走出这纵横交错的迷宫，红蚂蚁必定会累得精疲力竭，浑身散架。即使这样，它们仍旧是死心塌地地沿着原路返回。如果想偷点儿懒，旁边就是一条好走的路，十分平坦，而且离原路只一步之遥，可它们就是看不到这仅仅一步之隔的平坦大道。

有一天，我发现它们又出发去抢掠了，它们在池塘边砌起的护栏内侧排着长队往前挺进。头一天，我已经把池塘里的两栖动物换成了金鱼。突然，一阵强劲的北风吹来，从侧面狠狠地吹向蚁群，把好几排兵丁刮到了池塘里。金鱼一见，立刻加速游了过来，张开那对于红蚂蚁来说深如巷道的大嘴，把落水者全都吞进了肚子里。天有不测风云，雄关漫道，红蚂蚁大队尚未越过天堑便伤亡惨重。我心想，它们归来时应走另一条路，何必非要经过这致命的悬崖峭壁呢？但情况并非如我所料。大颚里咬着黑蚂蚁蛹的长长队伍仍然沿原路返回，尽管明知这条路崎岖艰难，有致命的危险。这对金鱼来说倒是再好不过了，它们得到了从天而降的双份吗哪
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 ：蚂蚁和它们的猎物。这支不可理喻的顽固的红蚂蚁大队，宁愿损兵折将，也非要沿原路返回。

这帮“亚马孙人”之所以这么固执，看来是因为它们有时出外抢掠的路途较远，如果不沿原路返回，很可能迷路，回不了家。毛虫从窝里出来，爬到另一根树枝上去寻找更合适、可口的树叶时，会在自己走过的路上留下丝线，然后沿着这条丝线回到自己的家中。这就是远行时会遇到迷路危险的昆虫所能使用的最基本的方法：一条丝线把它们带回家。比起毛虫极其简单幼稚的寻路方法，我们对于依靠感官定向的石蜂以及其他一些昆虫的了解就非常少。

红蚂蚁这种抢掠者虽然也属于膜翅目，可它们出外返家的办法少得可怜，这从它们只知沿原路返回这一点就可以看出来。它们是不是在某种程度上仿效毛虫的办法呢？当然，它们沿途并不会留下指路的丝，因为它们身上并没有这样的器官。那么，它们会不会一路上散发出某种气味，譬如甲酸味之类的，以便通过嗅觉引导方向？许多人持有这种看法。

据说，蚂蚁就是通过嗅觉来辨明方向的，而它的嗅觉器官就在它那始终动个不停的触角上。我对这种看法持怀疑态度。首先，我并不相信嗅觉器官会存在于触角上，理由我已经提到过了；再者，我希望通过实验来证明红蚂蚁并不是依靠嗅觉来辨别方向的。

时间很紧张，我没工夫一连几个下午去观察我的那些“亚马孙人”，而且，即使浪费了这么多时间去跟踪观察，往往也无功而返。可我有一个小助手，她没有我那么忙，她名叫路易丝，是我的小孙女，我每每跟她讲述蚂蚁的故事时，她都很感兴趣，而且还刨根问底。我把任务交代给她时，她非常高兴，对小小年纪就能为科学做出贡献感到十分自豪。于是，天气晴朗时，她便满园子跑，寻找红蚂蚁，监视红蚂蚁，仔细辨认它们列队前去打劫黑蚂蚁窝的路径。她已不是第一次充当我的小助手了，她那认真负责的态度让我非常放心。有一天，我正在记笔记，只听见有人嘭嘭嘭地直敲我的书房门。

“是我，路易丝。快来，爷爷，红蚂蚁爬到黑蚂蚁窝里去了。快来呀！”

我连忙打开房门，问她：“你看清楚它们走的路了吗？”

“看清楚了，我还做了记号呢。”

“做了记号？怎么做的？”

“像小拇指
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 那样做的呗，我把小白石子撒在红蚂蚁走过的路上。”

我赶忙跟着她跑到园子里去。没错，我这位6岁的小助手说得没错。她事先准备好了一些小白石子，看到红蚂蚁大队人马浩浩荡荡地列队走出兵营，她便跟随其后，在它们行经的路上隔一段撒上点儿小白石子。这帮亚马孙强盗打劫抢掠之后，便开始沿着小白石子所标示的那条路返回。打劫地点与它们的家相距百米。这样一来，我便有时间进行事先利用空闲所策划的实验了。

我抄起一把大扫帚，在红蚂蚁的行军路线上扫出有一米宽的一段。路面上的浮土全都扫尽后，我再撒上点儿别的粉状材料。如果原先的浮土上留有红蚂蚁的气味的话，现在，浮土扫尽，粉状材料已经更换，红蚂蚁肯定会被弄得晕头转向，辨别不清方向。以此方式，我把这条路分割成彼此相距几步远的四个路段。

现在，红蚂蚁大队来到第一个切割开来的地方，它们明显在犹豫。有的在往后退去，然后又返回来，接着又往后退去；有的则在切割开的部分的正面徘徊；有的就在侧面散开，似乎想要绕开这个陌生的地方。蚁队的先头部队一开始是聚集在一起的，结成一个直径几十厘米的蚁团，接着就散开来，宽度有三四米。这时候，后续部队也拥上前来，在这障碍物前越聚越多，它们挤在一起，乱哄哄一片，茫然不知所措。最后，有几只胆大的红蚂蚁毅然决定冒险走上那条被扫过的路，其他的红蚂蚁随后跟了上来；与此同时，有少数红蚂蚁则绕了个弯，也走上了原先的那条路。在下面的那几个切割路段，它们同样也这么犹豫，但最终，或直接或从侧面绕道，它们也都走上了来时的那条路。我虽然设下了圈套，清扫了道路，分段切割，但红蚂蚁最终还是沿着有小白石子标示的那条原路返回去了。

这个实验似乎说明红蚂蚁的嗅觉确实在起作用。凡是在被切割的路段，红蚂蚁四次都同样表现得犹豫不决，但它们最后还是踏着原路，回到了家中。这也许是因为我清扫得还不够干净彻底，一些有味道的浮土仍然残留在原来的那条路上。绕过扫干净的地方走的红蚂蚁，有可能是受到扫到一旁的浮土的气味指引。因此，我还不能急着下结论，在表示赞成或反对嗅觉作用以前，我必须在更好的条件下再进行实验，必须把它们留在一切材料上的气味全部清除干净。

几天后，我认真细致地制订了新的计划。小路易丝又帮我去观察。很快，她就跑回来向我报告：红蚂蚁出洞了。我并不感到惊讶，因为时值6月，下午天气闷热难耐，很可能大雨将要来临，这样的天气下，红蚂蚁绝少待在窝里。我仍旧把小白石子撒在红蚂蚁走过的路上，撒在我选定的最有利于实现我计划的地方。我把园子浇水用的一根帆布管子接到池塘的一个接水口上，把阀门打开。红蚂蚁经过的路径被管子里汹涌喷射出来的水冲断了，缺口有一步宽。我就这么猛冲了一刻钟的工夫。当红蚂蚁抢掠归来，走近这儿时，我减缓了水流的速度，减小了水层的厚度，免得让它们过于费劲。如果这帮强盗必须经由原路返回的话，那它们就必须越过这一巨大的障碍。

红蚂蚁的先头部队在这个大缺口面前犹豫了很长时间，后面的红蚂蚁有足够的时间赶上前来，与排头兵们聚集在一起。只见它们最后利用露出水面的卵石走进了急流。然后，脚下的路基没有了，那些最大胆、最勇敢的便被流水席卷而去，但它们的大颚仍旧紧紧地咬着自己的猎物，就这样随波逐流，最后被冲到突出的地方，又到了河岸边，重新找寻可以涉水渡河的地方。地上有几根麦秸被冲得东一根西一根，这便是红蚂蚁需要爬上的摇晃的独木桥。有一些橄榄树的枯枝被咬着猎物的乘客们当作了木筏。有一部分最勇敢的红蚂蚁，靠着自己的胆量，也靠着好运气，没有利用任何渡河工具便涉水而过，爬上了对岸。我看到有些红蚂蚁被水流卷带到此岸或彼岸两三步远的地方，看上去它们非常焦急，不知如何是好。尽管这支溃散部队处在一片混乱惶恐之中，尽管它们遭受了灭顶之灾，但我没发现一只红蚂蚁把嘴里的猎物丢弃，它们宁可死也不丢掉战利品。总而言之，它们总算渡过难关，勉勉强强战胜了激流险滩，而且是沿着规定的路线渡过去的。

在这之前，湍急的水流已经把路段清洗干净，而且，在它们忙于渡河的时候，仍不断地有新的水流流过。因此，我觉得，经过我这么一折腾，路上留下的气味应该散尽了，这个问题可以排除在外了。如果这条路上有丁酸气味，我们的嗅觉也嗅不出来，至少在我所说的条件下感觉不出来。现在，我用一种更加强烈而且我们可以嗅得出来的气味替换，看看会出现什么情况。

我来到第三个出口处，在红蚂蚁必经之路上，用了一些薄荷叶把地面擦拭了一番。这些薄荷叶是我刚从花坛里摘的，很新鲜，气味很浓。在路的稍远处，我又将薄荷叶铺在地上。红蚂蚁抢掠归来，经过用薄荷叶擦拭过的地方时没有显出担心、犹豫，而来到被薄荷叶覆盖的地段时，也只是稍加犹豫，便毅然决然地走了过去。

经过这两次实验——用水冲刷路面的实验和用薄荷叶改变气味的实验，我觉得，再认为是嗅觉在指引着蚂蚁沿着原路返回家园，那就没有道理了。我再做一些别的测试，我们就会明白。

现在，我未对地面加以改变，而是把几张很大的纸张横铺在路面上，用几块小石头把它们压住、弄平。这张纸地毯彻底改变了道路的外貌，但丝毫没有去掉可能会有的气味。红蚂蚁爬到纸地毯前，犹豫不决，疑惑不解，比面对我所设下的其他圈套，甚至激流时都要犹豫不决。它们从各个方面探察，一再地前进、后退，再前进，再后退，最后才铤而走险，踏上了这片陌生的区域。它们终于穿越了纸地毯。通过后，大队人马又恢复了原先的行进行列。

我在稍远处还设下一个圈套，静候着这帮“亚马孙人”抢掠大军。我用一层薄薄的细沙把路切断，而这条路原本是浅灰色的。道路颜色这么稍加改变，就会让红蚂蚁颇为踌躇。它们在这层薄薄的黄沙面前就像先前面对纸地毯时一样犹豫，不过它们犹豫的时间并不长，很快它们就毅然决然地穿越了眼前这道障碍。

无论是黄沙铺地还是用纸铺地，都没有使来时路上的气味消失掉，但是红蚂蚁走到这些障碍面前时，都要先犹豫再三，停止前进，这就说明并不是嗅觉而是视觉使它们最终找到了回家的路。没错，是视觉在起作用，只不过它们的视力十分微弱，只要移动几块卵石就能改变它们的视野。由于它们近视得厉害，所以，一条纸带、一层薄荷叶、一层黄沙，甚至更加微小的改动，对它们来说简直就是面目全非，致使这些兴冲冲带着战利品班师回朝的抢掠大军焦急不安地在陌生地带举步不前，徘徊彷徨。最终之所以还是穿越了这些可疑的地区，是因为它们在反复尝试企图穿过这片经过加工改造的地带的过程中，有几只蚂蚁终于认出了前面有些地方是它们所熟悉的，而其他蚂蚁对这些视力较好的同胞十分信赖，便跟着它们穿了过去。

当然，光靠这么点儿微弱的视力还是不够的，这些亚马孙强盗还具有精确的记忆力。蚂蚁还有记忆力？它们的记忆力是怎么回事？它们的记忆力跟我们的有何相似之处？对于这些问题，我无从回答，但是，我可以明确地说，昆虫对于自己到过一次的地方记得很准确，而且记得非常牢。这一点我可没少发现。我甚至还观察到这样的情况：红蚂蚁抢掠的猎物太多，一趟搬不完，或者这支远征军发现某处黑蚂蚁非常多。于是，第二天或者第三天，它们还会进行第二次远征。在第二次远征中，大队人马无须沿途寻找，而是直奔目的地。我曾经沿着两天前这支抢劫大军所走过的那条路撒下小石子作为标记，我惊奇地发现它们走的是同一条路，走过的是一个石子又一个石子。我事先推测它们会根据我所做的路标，沿着我的石桥墩向前迈进。情况果然如此，没有出现什么大的偏离。

它们所走的路是两三天前走的路，路上留下的原有的气味应该已经散尽，不可能保持这么久。所以，我得出结论，是视觉在引导着远征的红蚂蚁们。当然，除了视觉之外，还有它们对地点极其准确的记忆。而它们这种记忆力能强到把印象保留到第二天、第三天，甚至更久。这种记忆力极其精确，因为它在引导红蚂蚁穿越各种各样的地形地貌，沿着前一天或前几天所走过的路返回家园。

如果遇到不认识的地方，红蚂蚁会怎么办呢？除了对地形的记忆以外（在此，记忆力已于事无补，因为我假设这个地区还没有被探测过），它们具有像石蜂那样在小范围内的指向能力吗？它们能返回自己的居所，或者跟正在行进的大队会合吗？

这支抢掠大军并未搜寻园子里的角角落落。它们尤为喜欢探索的是北边，毫无疑问，在北边抢劫的收获最大。所以，它们的大队人马通常向北边开拔。在南边，我却很少见到它们。因此，它们对园子的南边即使不是完全不认识，起码也不像对北边那么熟悉。在做了这番交代之后，我们一起来观察红蚂蚁在这片它们不太熟悉的地方会有什么样的表现。

我守候在红蚂蚁穴旁边。在大队人马抢掠归来的时候，我把一片枯叶放在一只红蚂蚁面前，让它爬到叶子上面去。我没有碰它，只是把它运送到距离长长的队伍两三步远的地方，当然是往南边的两三步。这么远的距离，又是它所不熟悉的环境，它便立刻晕头转向了。我看到这只小红蚂蚁被放到地上之后，漫无目的地寻觅着，茫然不知所措，但是，并没有抛弃嘴里的战利品。只见它急匆匆地奔跑着，与同伴的距离越来越远，可是它还以为在追赶队伍呢。不一会儿，它又折回来，向东边试探一番之后又转向西边，虽然向四面八方探寻了一番，但是它并没有找对路。其实，它的同伴就在离它两步远的地方向前挺进。我还记得有几只这样的迷路者，它们左右寻觅，忙乎了半小时，又急又慌，始终走不上正道，反而越离越远，但大颚仍旧咬着黑蚂蚁蛹不放。它们后来的结局是什么？它们把战利品如何处置了？我没有时间也没有耐心一直跟踪这几个迷路的强盗。

这种膜翅目昆虫显然没有其他膜翅目昆虫所具有的指向感觉。它们只不过能够记住所经之处而已，除此之外，没有其他方面的特长。只要让它偏离主路两三步远，它就会迷失方向，无法与家人团聚；石蜂则不然，即使飞越几公里，它也能找准方向。只有几种动物具有这种奇妙的感官，而我们人类并不具有，我前面曾经对此深感惊讶。当然，人类与这几种动物差别过大，也是引起争议的原因。现在，这种差别已不复存在，因为进行比较的是两种十分相近的昆虫——两种膜翅目昆虫。它们是从一个模子里出来的，可为什么一种膜翅目昆虫具有某种官能，而另一种膜翅目昆虫并不具有呢？多了一个官能，这可非同小可，比起器官上的某个小问题来，这可是非常重要的特征啊！我对此不甚了了，只盼着进化论者能给我提供一个站得住脚的理由。

前面我们已经看到这种对地点的记忆力保持得久而牢，那么，这种记忆力到底好到什么程度，竟然能把印象铭刻在心里？红蚂蚁需要多次走过或者只要一次远征就能知道沿途的地形地貌吗？所走过的路线是不是一下子就深印在它的记忆里了？红蚂蚁在出去抢掠黑蚂蚁窝时并没有固定的目标，是随心所欲地往前走的，是边走边搜索的，所以它们想往何处去搜寻猎物，我们无从干预。现在，让我们一起来观察一下其他膜翅目昆虫是怎么做的吧。

我选定了蛛蜂作为观察对象。我在此不准备专门介绍蛛蜂的习性。它们捕食蜘蛛和掘地虫。它们先抓住猎物，把猎物麻醉之后，留给未来的幼虫当粮食，然后再建住所。带着沉重的猎物去寻找适合筑窝建巢的处所，是极其困难且不方便的，因此，它们把猎获的蜘蛛之类的猎物存放在草丛或灌木丛这样高一些的地方，以防其他昆虫——尤其是蚂蚁不劳而获，坐享其成。把猎物存放好之后，蛛蜂便去寻找一处合适的地点挖洞筑巢。在建房造屋的过程中，它仍会时不时地飞去看看它存放的猎物，轻轻地咬一咬、拍一拍猎物，似乎因获得如此丰盛的食物而沾沾自喜，乐不可支。然后，它又回到建筑工地，继续挖洞建房。如果它觉得情况有点儿不对，它不仅会去探看猎物，还会把猎物搬到离建筑工地近一些的地方，当然，仍旧存放在较高的地方。蛛蜂确实是这么做的，所以我可以利用这一特点去了解一下它的记忆力究竟好到什么程度。

当蛛蜂在地下忙着挖洞筑巢的时候，我把它的猎物拿走，放在离原存放点仅半米远的空旷处。不一会儿，只见蛛蜂飞过来查看自己的猎物了，它径直飞向存放点。它对所走的方向非常有把握，对存放点记得非常清楚，这是不是因为它此前曾多次来过这儿？我以前没见它来过，所以对此不敢妄加推测。总之，蛛蜂一下子就找到了存放猎物的草丛。它在草丛上走来走去，多次在存放猎物的那个地点仔细查找。最后，它确信自己的猎物已不翼而飞，便用触角拍打地面，在存放点四周慢慢地仔细搜寻，终于发现猎物就在一旁不远处一个空旷的地方。它似乎非常惊讶。它朝猎物走去，突然猛地一惊，直往后退——猎物是活的还是死的？是它刚才捕获的那个猎物吗？它那模样好像在做如是想。其实才不是这么回事呢。

蛛蜂只犹豫了一小会儿，便咬住猎物，拉住它倒退着，把它拉到离第一次的存放点两三步远的植物丛里，存放在高处。接着，它回到工地，又挖了一段时间。我趁它返回工地时，再一次把它的猎物移了位置，把它放在离存放点稍微远一点儿的光秃秃的空地上。这种情况很适合评判蛛蜂的记忆力，已经有两个草丛作为它的猎物存放处了。蛛蜂十分准确地回到了第一片草丛，这很有可能是因为它多次来过这个存放点，有较深的印象，但我并未观察到；而对第二片草丛，它的记忆中肯定只有一点儿肤浅的印象，它并未经过仔细观察便选定了，又只是匆匆忙忙地把猎物挂在草丛高处，便急急忙忙地返回了工地。这第二个存放点是它第一次看到而且是经过时匆忙看到的。这么匆匆一瞥，它能记得很准确吗？另外，在昆虫的记忆中，两个地点现在可能被搞混了，第一个存放点跟第二个存放点会让它不知谁先谁后，它究竟会往哪儿探看呢？

我们很快就能知晓结果。蛛蜂已离开洞穴，再一次去查看自己存放的猎物。它径直奔向第二个存放点，在那儿找了很久，怎么也找不到自己的猎物。它明明记得猎物存放在那儿，怎么会找不着呢？它继续在那儿寻找着，根本没有打算回到第一个存放点去看看。对它而言，第一个存放点已不复存在，它关心的只是这第二个存放点。只见它在原地找了个遍，又往四周继续寻了过去。

它终于在那个光秃秃的空地上找到了自己的猎物，是我把猎物放到那儿的。蛛蜂立即把寻找回来的猎物存放到第三片草丛高处。我又对它进行了测试。这一次，蛛蜂毫不迟疑地直冲第三片草丛奔去，根本就没有与前面两个存放点发生混淆，它对头两处根本不屑一顾，足见它的记忆力是十分准确的。我以同样的方法又进行了两次实验，蛛蜂总是直奔最后的那个存放点，对先前的存放点根本不予理会。蛛蜂这个小家伙的记忆力真是惊人，令我叹服。一个与别处并无多大不同的地方，它只要匆匆忙忙地瞥上一眼，就能将它深深地印在记忆之中，何况它还有很多活儿要干，还得忙着建房造屋，操心的事不少。我们作为高等动物，记忆力能够像蛛蜂始终那么好吗？我看未必。回过头来再看看红蚂蚁，它也具有与蛛蜂同样的记忆力，因此，它在长途跋涉之后沿着原路返回家中，也就没有什么可以怀疑和无法解释的了。

现在，我再给蛛蜂制造点儿麻烦，增加点儿难度。我用指头在土里按下一个印，弄出个凹坑，把蛛蜂的猎物放进这个小坑里，上面用一片薄薄的叶子盖好。蛛蜂来到猎物存放点之后，居然从叶子上穿过，在上面走过来走过去，却并没想到自己的猎物就在叶子下。然后，它又往四周去寻找，终无所获。这就说明，指引它的并非嗅觉，而是视觉。在此期间，它的触角一直在不停地拍打着土地。那么，触角这个器官究竟起什么作用呢？我说不清楚，我只知道那不是嗅觉器官。通过对砂泥蜂寻找灰毛虫的实验，我已经得出这个结论；现在，我又已经经过实验得到了证据，我觉得这是决定性的，毋庸置疑。我还得指出，蛛蜂的视力很弱，所以它虽经常在离自己猎物不远的地方来来回回地寻找，却没能一眼就看到那被我挪了窝的猎物。



————————————————————


(1)
  图斯内尔（1803—1885），法国政治家。


(2)
  麦斯麦（1734—1815），奥地利医生，提出动物磁力学说，认为人可以通过这种磁力向他人传递宇宙力。


(3)
  卡廖斯特罗（1743—1795），意大利魔术师和冒险家，曾在欧洲兜售一种所谓的“长生不老药”。


(4)
  亚马孙人，希腊神话中的纯女战士族群，生活在黑海沿岸，以劫掠为生。


(5)
  吗哪，《圣经》中的一种天赐食物。据说以色列人离开埃及前往迦南的四十年旅途中，上帝显灵，赐这食物给他们。


(6)
  小拇指，法国诗人、童话作家沙尔·贝洛（1628—1703）的童话《小拇指》中的主人公。



蝉和蚂蚁的寓言

声誉，无论是人类的声誉还是动物的声誉，多半是故事造就的。而动物中的昆虫，如果说它以某种方式吸引了我们，那是因为有许许多多有关它的传说，而这些传说的真实与否则无关紧要。

譬如，有谁不知道蝉呢？起码也闻听过其名吧。在昆虫学领域中，还能找到如它那样声名很大的昆虫吗？它那钟情于歌唱而不顾未来如何的声名，早在我们记忆训练之初便被当作素材了。人们用易学好懂的短小诗句告诉我们，当寒风四起、严冬来临时，一无所有的蝉便跑到其邻里蚂蚁那儿去喊饿乞食。乞食者不受欢迎，遭到了让它不堪忍受的讽刺挖苦，这反而让它名声大振。蚂蚁说了如下两句简短却粗俗无情的话：

您先前唱了又唱！我听着舒服，

好呀，您现在就跳吧。

这两句话给蝉带来的声誉远胜于它精湛的演唱威名，这深深地印入了孩子们的心灵深处，永不会磨灭。

蝉生活在油橄榄生长的地区，大多数人并不知道其歌唱本领，但它在蚂蚁面前的落魄沮丧样儿，无论大人还是孩子全都知晓。声名即源于此！一个是如自然史一样其道德受到践踏的极具争议的故事，一个其全部好处就在于奶妈讲的小故事，是一种声誉的基础，而这种声誉将会像《小拇指》中的靴子和《小红帽》中的烙饼一样牢牢地支配着岁月留下的残存记忆。
(1)



儿童是极为优秀的记忆器。习惯、传统一旦存入其记忆库，就无法被抹去。蝉的大名应归功于儿童，是他们在最初学背诵时磕磕巴巴地说出了蝉的不幸遭遇。那些构成寓言基本内容的荒谬浅薄的东西因他们而保存下去：严寒来临时，蝉将永远挨冻受饿，尽管冬天已不再有蝉了；蝉将永远乞讨几颗麦粒，尽管它那娇嫩的吸管根本就吸不进这种食物；蝉还将讨要苍蝇和蚯蚓，尽管它从来不吃它们。

这些荒唐的错误，责任究竟在谁呢？在拉封丹
(2)

 ，他的大部分寓言因观察之细微颇令我们着迷，但有关蝉的描述是考虑欠佳的。他的寓言里最早的那些主角，如狐狸、狼、猫、山羊、乌鸦、老鼠、黄鼠狼以及其他许许多多动物，他都非常熟悉，所以他跟我们讲述它们的事情和动作时惟妙惟肖。它们是一些高地的动物，是他的邻居，是他的常客。它们公开和私下的生活都是他天天所见的，但是，在兔子雅诺欢蹦乱跳的地方，是见不到蝉的。拉封丹从来没有听过它歌唱，从来没有看见过它。他以为，这个著名的歌唱家肯定是一种蚱蜢。

格兰维尔
(3)

 的画笔尽管与拉封丹寓言配合得相得益彰，但也犯了同样的错误。在他的插图里，蚂蚁一副勤劳的家庭主妇打扮。它站在门槛上，身旁是大袋大袋的麦子，不屑地背对着伸着爪子——对不起，伸着手——的乞讨者。头戴18世纪阔边女帽，腋下夹着吉他，裙摆被凛冽寒风吹贴在小腿肚子上，这就是那第二个人物的形象，与蚱蜢一模一样。格兰维尔同拉封丹一样，也没弄清楚蝉的真实模样，而是栩栩如生地再现了那个以讹传讹的错误。

在这个内容贫乏的小故事里，拉封丹只不过是拾了另一位寓言作家的牙慧而已。蝉备受蚂蚁冷落的传说如同利己主义，也就是说如同我们的世界一样，历史久远了。古雅典的孩童背着满袋无花果和油橄榄去上学时，嘴里就已经像是在背书似的嘟囔这个故事了：“冬天到，蚂蚁们把自己受潮的食物搬到太阳下晒干。突然间，一只饥肠辘辘的蝉跳上前来求乞。它想讨几粒粮食。吝啬的蚂蚁们回答说：‘你夏日里欢唱，那冬天你就蹦跳吧。’”尽管这个情节有点儿枯燥，但那正是拉封丹的有悖常理的主题。

可这个寓言正是源自希腊，那是有名的盛产油橄榄、蝉非常多的地方。难道伊索
(4)

 果真像传说所说的那样就是这则寓言的作者吗？这令人怀疑。不过，这也无关紧要，因为那位讲故事的人是希腊人，是蝉的老乡，他应该对蝉颇为了解。在我们村子里，没有那种缺少见识的农民，他知道冬天根本就没有蝉。冬季来临，必须为油橄榄树培土时，村子里凡是用锨铲土的人都认得蝉的初始形态——幼体。他们在小路边成百上千次地看见过它，知道夏季来临时，这个幼体是如何从自己修建的圆洞中钻出地面的，知道它如何抓挂在细树枝上，背上裂开一道缝，蜕去比硬羊皮纸还要硬的外壳，变成浅草绿色，然后又变成了褐色，成了一只蝉。

阿蒂卡
(5)

 的农民并不傻，他们也注意到最不开眼的人都能看出的情况，他们对我的那些乡巴佬乡邻十分清楚的东西也是知道的。这则寓言的作者，不管他是哪位文人，都是处于最有利的条件之下，对这类事情肯定是十分了解的。那么，他故事中的这种谬误是源自哪里呢？

拉封丹情有可原，而古希腊的那位寓言作家则是不可原谅的，他只讲述书本上的蝉，而不去了解近在咫尺的像锣钹似的振翅鸣叫的真实的蝉。他不关心现实，却因袭传说。他是一位更古老的故事讲述者的应声虫。他在复述源自各种文明那可敬之母的印度的某种传说。他根本没有弄清楚印度人笔下描述的主旨是在表明一种无远见的生活会导致什么样的危险，却以为编成故事的动物场景比蝉和蚂蚁的对谈更贴近真实。印度是动物的伟大朋友，是不会犯这样的错误的。这一切似乎表明，原始故事的那个主人公不是我们的蝉，而是另一种动物——或者称为昆虫，其习性与所编的故事颇为吻合。

这则古老的故事在许多世纪里令印度河流域的贤哲们深思，令那儿的孩子们得到乐趣，它也许像历史上某个族长第一次提出节俭持家一样年代久远，并一代一代地流传下去，内容基本上还是忠实的，但正如所有的传说一样，因为要适应当时高地的情况，细节便因岁月的无情而有所扭曲了。

希腊乡间并无印度所讲述的这种昆虫，人们便把蝉加进故事里去，正像在现代雅典——巴黎——一样，把蝉与蚱蜢给搞混了。错已铸成，从此，谬误深印进孩子们的记忆之中，无法抹去，假成了真，真却成了假。

让我们试着为这个被寓言糟践的歌手正名吧。我得首先承认，它是个讨厌的邻居。每年夏天，它们被两棵枝繁叶茂的高大法国梧桐吸引，成百成百地飞到我家门前安家落户，从日出到日落，此起彼落地叫个不停，震得我脑袋生疼。在这一片吱吱声中，你无法思考问题，思绪被打乱，头昏脑涨，没法定下心来。如果我不起早点儿干些事，那整个一天就会泡汤了。

啊！该死的虫子，我本想安静地待着，可你却成了我住所的一大祸害。竟然有人说，雅典人把你养在笼子里，好惬意地听你歌唱。吃饱饭眯瞪着，有一只蝉叫叫还凑合，但成百只一起嚷叫，震得耳鼓疼痛，让你无法集中精力，真让人活受罪呀！你振振有词，说是你先来到这儿的，有权鸣唱。在我住到这里之前，那两棵法国梧桐完全属于你，而我却成了其树荫下的不速之客。可我得先告诉你，为了照顾给你写故事的人，你得在你的响钹上装个减音器，压低你的叫声。

事实真相告诉我们，寓言作家向我们讲述的东西都是肆意杜撰，需要摒弃。当然，蝉和蚂蚁之间有时候是有一些关系的，这毫无疑问，只不过，这些关系与人们讲给我们听的正好相反。这些关系并不是出自蝉的主动，它活下去从不需要别人的帮助，而蚂蚁反倒是贪得无厌的剥削者，它把所有可吃的东西全都搬到自己的粮仓里。无论何时，蝉都不会跑到蚂蚁门前嚷饿，还一本正经地许诺将来连本带利一并奉还。恰恰相反，是蚂蚁实在饿得不行，跑去乞求那个歌手的。我说的是“乞求”！借和还是从来不存在于掠夺者的习性中的。蚂蚁剥削蝉，厚颜无耻地把它洗劫一空。我们要讲讲这种洗劫，这是至今尚无人知晓的历史悬案。

7月午后酷热难耐，成群的昆虫干渴难忍，在枯萎打蔫儿的花上爬来爬去，想找点儿水解渴，而蝉却对普遍的水荒不屑一顾。它用它那如钻头般的细嘴，在自己那永不干涸的酒窖中钻了开来。它不停地歌唱着，落在一棵小树的细枝上，钻透那坚硬平滑、被太阳晒得汁液饱满的树皮。它从钻孔中把吸管插进去之后，便一动不动地、聚精会神地、美滋滋地沉浸在汁液和歌声的甜美之中。

如果我们多盯着它看一会儿，也许会看到一些意想不到的悲惨事情。果然，许许多多渴得不行的家伙在转悠着。它们发现了这口井，因为井边渗出汁液而暴露了。它们一拥而上，一开始还有点儿小心翼翼的，只是舔舔渗出来的汁液。我看见拥挤在甜蜜的井口旁的有胡蜂、苍蝇、球螋、泥蜂、蛛蜂、金匠花金龟，最多的是蚂蚁。

个头最小的，为了靠近清泉，便从蜂的肚腹下钻过去，宽厚仁慈的蝉便抬起爪子，让这些不速之客自由通过。个头儿大的急得直跺脚，挤上前去，飞快地嘬上一口，退了出来，跑到旁边的树枝上兜上一圈，然后又更加大胆地返回来。不速之客们越来越贪心，刚才还谨小慎微的它们突然变成了一群乱哄哄的侵略者，一心要把掘井者从井边驱逐掉。

在这群冲锋陷阵的强盗中，最大胆最坚决的就是蚂蚁。我看见有一些蚂蚁在咬蝉爪，还看见一些蚂蚁在扯蝉翼尖，趁势爬上蝉背，挠蝉的触角。一只胆大包天的蚂蚁就在我的眼前咬着蝉的吸管，拼命地往外拽。

巨蝉被这帮小蚂蚁如此这般地搅扰得没了耐心，终于弃井而去。它在逃走时还向这帮劫匪撒了一泡尿。对于蚂蚁来说，蝉的这种高傲的蔑视无伤大雅！反正它的目的达到了。它成了这口井的主人了，但是，使井冒水的泵已不再转，井很快也就干涸了。井水虽少，但却甘甜。一旦再有机会，它们还会用同样的法子再喝上几大口的。

大家都看到了，事实彻底地把寓言臆想的角色给调换过来了。毫不客气、抢劫时决不退缩的求食者是蚂蚁，而甘愿与受苦者分享甘露的能工巧匠是蝉。还有一点也足以把颠倒的情况调整过来。经过五六个星期漫长的欢唱之后，歌手生命耗尽，从大树高处跌落下来。它的尸体被烈日晒干，被行人的脚踩踏。时刻在寻找战利品的蚂蚁撞见了它，蚂蚁随即把这美食扯碎、肢解、弄烂，搬到自己那丰富的食物堆中去。甚至还可以看到蝉虽已奄奄一息，但翼还在灰土中颤动，可是一小队蚂蚁便拥上去向各个方向拉扯它、撕拽它。此时的蝉伤心至极。看了这同类相残之后，就不难看出这两种昆虫之间到底是什么关系了。

古希腊罗马人对蝉有着很高的评价。人称“希腊贝朗瑞”
(6)

 的阿那克里翁
(7)

 为蝉写了一首颂歌，对蝉称颂有加。他说：“你几乎就像诸神明一样。”但诗人这么赞颂蝉，理由并不很恰当。他的理由是说蝉有如下三个特点：生于地下，不知疼痛，有肉无血。我们也不必指责诗人犯了这些错误，因为那是当时的普遍看法，而且在有人细致入微地进行观察之前，这种看法已流传甚久。再说，在这种讲究对仗押韵的小诗句中，人们对这一点也没有过于关注。

即使在今天，和阿那克里翁一样很熟悉蝉的普罗旺斯的诗人们，在赞颂他们视为标志的这种昆虫时，也并没怎么关心真实的蝉。但是，这种指责却牵扯不到我的一个朋友，他是个痴迷的观察家和一丝不苟的务实派。他准许我从他的活页本中抽出一页普罗旺斯语的诗，他以极其严谨的科学态度着重描述了蝉和蚂蚁的关系。诗中的诗意形象及道德评价责任在他，这样娇美的花朵在我的博物学园地上是长不出来的。但是，我得肯定他的叙述的真实性，与我每年夏天在我的花园中的丁香树上所看到的情况一致。我把他的诗译成法语附在下面，但有许多地方译的意思只是相近而已，因为法语中并不是总有普罗旺斯语的对应词的。

蝉和蚂蚁

1

上帝啊，真热呀！但却是蝉的好时光，

它乐至疯狂，欢唱昂扬。

火热七月，收割忙。

金色麦浪翻滚，收割者

弯腰弓背，辛苦劳作不歌唱：

它口干舌燥，有歌无法唱。

这是你的好时光，你就放声唱吧，

娇小可爱的蝉呀，

敲响你的响钹，

扭动你的肚腹，亮出你的两片镜子。

农夫在挥镰，刀起秆落，

刀光在麦浪中闪亮。

小水罐挂在割麦人腰间，

罐中装满水，罐口有草堵塞。

磨刀石凉快地待在木盒里，

不停地有水浇润，

可农夫在烈日下呼哧喘息，

只觉得骨髓都快煮沸。

可你，蝉儿，你可是有清泉解渴呀：

你那尖细的小嘴钻透细枝树皮，

出现一眼清甜多汁的水井，

糖汁顺着窄细的管道涌出。

泉水汩汩流淌，

你美美地吮吸畅快。

啊！太平时光不会总这么长！

左邻右舍尽是窃贼，

外加散兵游勇流浪儿，

都看见你掘了一口甜井。

它们口渴难耐，痛苦地挪上前来，

意欲攫取你的一滴甜浆。

小心点儿呀，我的小可爱：

这帮饥渴难耐的家伙，

先是谦卑恭顺，

转眼间就变成无赖疯狂。

它们先是沾沾嘴唇，

然后便不满足于你的剩饭残羹，

它们抬起头来，想把一切占光。

它们将会如愿以偿。

它们爪似耙，搔弄你的翅尖。

在你宽大的脊背上，

一阵爬上爬下地忙，

抓你的嘴，拽你的角，扯你的脚趾。

它们从这儿那儿四处扯，

让你冒火又惆怅。

你滋地一泡尿，

喷向这帮强徒，

你便离开树枝。

你远远地离开这帮无赖，

可它们抢占了你的甜水井，

狂笑不已，满心欢畅，

津津有味地舔着玉液琼浆。

而这帮不知疲倦地吮吸的流浪汉中，

尤数蚂蚁为最强。

苍蝇、黄边胡蜂、胡蜂、鳃角金龟，

这各式无赖、骗子

都是被大太阳逼迫无奈来到你的井旁，

唯独蚂蚁是铆足劲儿地要把你损伤。

踩你的脚趾，挠你的脸，

捏你的鼻子，躲你腹下乘凉，

凡此种种，唯它最强。

这浑蛋拿你的爪子当梯，

大胆地爬上你的翅膀，

趾高气扬地溜来荡去，

上下奔忙。

2

现在讲述一个不足为信的故事。

早年间，老人们对我们说，

冬季某日，你饥肠辘辘，耷拉着脑袋，

偷偷地前去

蚂蚁的地下大粮仓窥探。

富有的蚂蚁把夜间寒露打湿的麦粒

摊晒在太阳下，

准备存于地窖中。

麦粒已晒干，蚂蚁在装袋。

你眼含泪水，突然光临。

你央求它说：“天寒地冻，北风呼啸，

我快饿死了。

你余粮成堆，

借我一点儿，

甜瓜成熟时节，

我定当奉还。

借我点儿麦粒吧。”

你还是走吧。

你要是以为它会借给你，

你就大错特错。

那大袋大袋的粮食，

你休想弄到一星半点儿。

“滚开去，刮桶底儿去吧。

你夏天唱得来劲儿，

冬天就该饿死！”

古老的寓言就是这么说的，

它劝告我们学做吝啬鬼，

看紧钱袋偷着乐……

让那些蠢货尝尽饿肚之苦才满足？

寓言作家说的让我冒火，

竟然说你冬天去寻找

苍蝇、小虫、谷粒，

可你从来不吃这些呀。

麦粒！天哪，你要它干什么！

你有自己的甘泉，

不求其他任何物。

冬天与你何干？！你的后代子孙

在地下酣睡，

而你也将长眠不醒。

你的尸体落下，玉碎香消。

有一天，觅食的蚂蚁，看见了它。

在你干瘪的皮肤上，

可恶的蚂蚁在争抢；

掏空了你的胸腔，把你撕成了碎片，

当作腌货贮藏，

冬天大雪纷飞，这可是美味佳粮。

3

这才是真实的故事，

与寓言所说的完全不一样。

该死的，你们做何感想？

啊，专捡便宜的家伙，

利爪带钩，挺胸腆肚，

带着保险箱统治在世上。

混账的，你们还口吐流言，

说艺术家从不干活儿，

蠢货就该遭殃。

闭上你们的臭嘴吧，

蝉在钻透树皮找佳酿，

你们却偷吃偷喝忙，

它玉碎身亡，你们仍揪住不放。

我的朋友用他那富于表现力的普罗旺斯方言，如此这般地为被寓言作家诬蔑的蝉平了反。



————————————————————


(1)
  《小拇指》和《小红帽》系法国童话作家贝洛的作品，在法国家喻户晓。


(2)
  拉封丹，法国17世纪著名寓言作家，其寓言闻名于世，如《乌鸦与狐狸》等，中国读者也很喜爱。


(3)
  格兰维尔，法国19世纪著名画家，为《拉封丹寓言》配过插图。


(4)
  伊索，公元前6世纪前后古希腊的寓言作家。


(5)
  阿蒂卡，希腊东南部的半岛，首都雅典即位于岛上。


(6)
  贝朗瑞（1780—1857），法国著名诗人，歌词作者。


(7)
  阿那克里翁（公元前6世纪），古希腊抒情诗人。



蝉出地洞

将近夏至时分，第一批蝉出现了。在人来人往、被太阳暴晒、被踩踏瓷实的一条条小路上，张开着一些能伸进大拇指、与地面持平的圆孔洞。这就是蝉的幼虫从地下深处爬回地面来变成蝉的出洞口。除了耕耘过的田地以外，几乎到处可见一些这样的洞。这些洞通常都在最热最干的地方，特别是在道旁路边。出洞的幼虫有锐利的工具，必要时可以穿透泥沙和干黏土，所以喜欢最硬的地方。

我家花园的一条甬道由一堵朝南的墙反射阳光，照得如同到了塞内加尔一样，那儿有许多蝉出洞时留下的圆洞口。6月的最后几天，我检查了这些刚被遗弃的井坑。地面土很硬，我得用镐来刨。

地洞口是圆的，直径约两厘米半。在这些洞口的周围，没有一点儿浮土，没有一点儿推出洞外的土形成的小丘。事情十分清楚：蝉的洞不像粪金龟这帮挖掘工的洞，上面堆着一个小土堆。这种差异是二者的工作程序所决定的。食粪虫是从地面往地下掘进，它是先挖洞口，然后往下挖去，随即把浮土推到地面上来，堆成小丘。而蝉的幼虫则相反，它是从地下转到地上，最后才钻开洞口，而洞口是最后的一道工序，一打开就不可能用来清理浮土了。食粪虫是挖土进洞，所以在洞口留下了一个类鼹鼠丘；而蝉的幼虫是从洞中出来，无法在尚未做成的洞口边堆积任何东西。

蝉洞约深四分米。洞是圆柱形，因地势的关系而有点儿弯曲，但始终靠近垂直线，这样路程是最短的。洞的上下完全畅通无阻。想在洞中找到挖掘时留下的浮土那是徒劳的，哪儿都见不着浮土。洞底是个死胡同，成为一间稍微宽敞些的小屋，四壁光洁，没有任何与延伸的什么通道相连的迹象。

根据洞的长度和直径来看，挖出的土有将近两百立方厘米。挖出的土都跑哪儿去了呢？在干燥易碎的土中挖洞，洞坑和洞底小屋的四壁应该是粉末状的，容易塌方，如果只是钻孔而未做任何其他加工的话。可我却惊奇地发现洞壁表面被粉刷过，涂了一层泥浆。洞壁实际上并不是十分光洁，差得远了，但是，粗糙的表面被一层涂料盖住了。洞壁那易碎的土料浸上黏合剂，便被黏住不脱落了。

蝉的幼虫可以在地洞中来来回回，爬到靠近地面的地方，再下到洞底小屋，而带钩的爪子却未刮擦下土来，否则会堵塞通道，上去很难，也不能回去。矿工用支柱和横梁支撑坑道四壁；地铁的建设者用钢筋水泥加固隧道；蝉的幼虫这个毫不逊色的工程师用泥浆涂抹四壁，让地洞长期使用而不堵塞。

如果我惊动了从洞中出来爬到近旁的一根树枝上已蜕变成蝉的幼虫，它会立即谨慎地爬下树枝，毫无阻碍地爬回洞底小屋，这就说明即使此洞就要永远被丢弃，也不会被浮土堵塞。

这个上行管道不是因为幼虫急于重见天日而匆忙赶制的；这是一座货真价实的地下小城堡，是幼虫要长期居住的宅子。墙壁进行了加工粉刷，就说明了这一点。如果只是钻好之后不久就要丢弃的简单出口的话，就用不着这么费事了。毫无疑问，这也是一个气象观测站，外面天气如何在洞内可以探知。幼虫成熟之后要出洞，但在深深的地下它无法判断外面的气候条件是否适宜。地下的气候变化太慢，不能向幼虫提供精确的气象资料，而这又正是幼虫一生中最重要的时刻——来到阳光下蜕变——所必须了解的。

幼虫几个星期，也许几个月，耐心地挖土、清道、加固垂直洞壁，但却不把地表挖穿，而是与外界隔着一层一指厚的土层。在洞底它比在别处更加精心地修建了一间小屋。那是它的隐蔽所、等候室，如果气象报告说要延期搬迁的话，它就在里面歇息。只要稍微预感到风和日丽的话，它就爬到高处，透过那层薄土盖子探测，看看外面的温度和湿度如何。

如果气候条件不如意，如果刮大风下大雨，那对幼虫蜕变是极其严重的威胁，那谨小慎微的小家伙就又回到洞底屋中继续静候着。相反，如果气候条件适宜，幼虫便用爪子捅几下土层盖板，便可以钻出洞来。

似乎一切都在证实，蝉洞是个等候室，是个气象观测站，幼虫长期待在里面，有时爬到靠近地表的地方探测一下外面的天气情况，有时便潜于地洞深处更好地隐蔽起来。这就是蝉在地洞深处建有一个合适的歇息所，并将洞壁涂上涂料以防其塌落的原因所在。

但是，不好解释的是，挖出的浮土都跑到哪儿去了？一个洞平均得有两百立方厘米的浮土，怎么全都不见了踪影？洞外不见有这么多浮土，洞内也见不着它们。再说，这如炉灰一般的干燥泥土，是怎么被弄成泥浆涂在洞壁上的呢？

蛀蚀木头的那些虫子的幼虫，比如天牛和吉丁的幼虫，好像应该可以回答第一个问题。这种幼虫在树干中往里钻，一边挖洞，一边把挖出来的东西吃掉。这些东西被幼虫的颚挖出来，一点一点地被吃下，消化掉。这些东西从挖掘者的一头穿过，到达另一头，滤出那一点点的营养成分后，把剩下的排泄出来，堆积在幼虫身后，彻底堵塞了通道，幼虫也就不得再从这儿通过了。由胃或颚进行的这种最终分解，把消化过的物质压缩成比没有伤及的木质更加密实的东西，致使幼虫前边出现一片空地，一个小洞穴，幼虫可以在其中干活儿。这个小洞穴很短小，仅够关在里面的囚徒行动。

蝉的幼虫是不是也是用类似的方法钻掘地洞呢？当然，挖出来的浮土是不会通过幼虫的体内的，而且，泥土，哪怕是最松软的腐殖土，也绝不会成为蝉的幼虫的食物。但是，不管怎么说，被挖出来的浮土不是随着工程的进展被逐渐地抛在幼虫身后了吗？

蝉在地下要待四年。这么漫长的地下生活当然不会是在我们刚才描绘的准备出洞时的小屋中度过的。幼虫是从别处来到那儿的，想必是从比较远的地方来的。它是个流浪儿，把自己的吸管从一个树根插到另一个树根。当它或因为冬天逃离太冷的上层土壤，或因为要定居于一个更好的处所而迁居时，它便为自己开出一条道来，同时把用颚这把镐尖挖出的土抛在身后。这一点是无可争辩的。如同天牛和吉丁的幼虫一样，这个流浪儿在移动时只要很小的空间就足够了。一些潮湿、松软、容易压缩的土对它来说就相当于天牛和吉丁幼虫消化过后的木质糊糊。这种泥土很容易压缩，很容易堆积起来，留出空间。

困难来自另一个方面。蝉洞是在干燥的土中挖掘而成的，只要土始终保持干燥，那就很难压紧压实。如果幼虫开始挖通道时就把一部分浮土扔到身后的一条先前挖好现已消失的地道中去，也是比较有可能的，尽管还没有任何迹象可以证明这一点。不过，如果考虑到洞的容量以及极难找到地方堆积这么多浮土，你就又会怀疑起来：“这么多浮土，必须有一个很大的空间才能存放得下，而这个空间的挖成也同样要出现许多浮土，要存放起来同样是困难重重。这样就又得有一个空间，同样也就会有许多浮土，如此循环不已。”就这么转来转去，没个头。因此，光是把压紧压实的浮土抛到身后尚无法解释这个空间出现这一难题。为了清除掉碍事的浮土，蝉应该有一种特殊法子。我们来试试解开这个谜。

我们仔细观察一只正在往洞外爬的幼虫。它或多或少总要带上点儿或干或湿的泥土。它的挖掘工具——前爪尖上沾了不少的泥土颗粒，其他部位像是戴上了泥手套，背部也满是泥土。它就像是一个刚捅完阴沟的清洁工。这么多污泥看了让人惊讶不已，因为它是从一个很干燥的土里爬出来的。本以为会看见它满身的粉尘，但却发现它是一身的泥污。

再顺着这个思路往前观察一下，蝉洞的秘密就解开了。我把一只正在对其洞穴进行挖掘的幼虫给挖了出来。我运气真好，幼虫正开始挖掘时我便有了惊人的发现。一个大拇指一样长的地洞，没有任何的阻塞物，洞底是一间休息室，眼下全部工程就是这个状况。那位辛勤的工人现在是个什么样呢？就是下面这种状况。

这只幼虫的颜色比我在它们出洞时捉到的那些幼虫显得苍白得多。眼睛非常大，特别白，浑浊不清，看不清东西。在地下视力有什么用？而出了洞的幼虫的眼睛则是黑黑的，闪闪发亮，说明能看得见东西。未来的蝉出现在阳光下，就必须寻找，有时还得到离洞口挺远的地方去寻找将在其上蜕变的悬挂树枝。这时候视力就非常重要了。这种在准备蜕变期间的视力的成熟足以告诉我们幼虫并非是仓促即兴地挖掘自己的上行通道的，而是干了很长的时间。

另外，苍白而眼盲的幼虫比成熟状态时体形要大。它身体内充满了液体，就像是患了水肿。用指头捏住它，尾部便会渗出清亮的液体，弄得全身湿漉漉的。这种由肠内排出来的液体是不是一种尿液？或者只是吸收液汁的胃消化后的残汁？我无法肯定，为了说起来方便，我就称它为尿液吧。

喏，这个尿液就是谜底。幼虫在向前挖掘时，也随时把粉状泥土浇湿，使之成为糊状，并立即用身子把糊状泥压贴在洞壁上。这具有弹性的湿土便糊在了原先干燥的土上，形成泥浆，渗进粗糙的泥土缝隙中去。拌得最稀的泥浆渗透到最里层，剩下的则被幼虫再次挤压、堆积，涂在空余的间隙中。这样一来，坑道便畅通无阻，一点儿浮土都不见了，因为已被就地和成了泥浆，比原先的没被钻透的泥土更瓷实、匀称。

幼虫就是在这黏糊糊的泥浆中干活儿，所以当它从极其干燥的地下出来时便浑身泥污，让人觉得十分蹊跷。成虫虽然完全摆脱了矿工的又脏又累的活儿，但并未完全丢弃自己的尿袋；它把剩余的尿液保存起来当作自卫的手段。如果谁离得太近地观察它，它就会向这个不知趣的人射出一泡尿，然后便一下子飞走了。蝉尽管性喜干燥，但在它的两种形态中，都是一个了不起的浇灌者。

不过，尽管幼虫身上积满了液体，但它还是没有那么多的液体来把整个地洞挖出的浮土弄湿，并让这些浮土变成易于压实的泥浆。蓄水池干涸了，就得重新蓄水。从哪儿蓄水？又如何蓄水？我觉得隐约地看到问题的答案了。

我极其小心地整个儿地挖开了几个地洞，发现洞底小屋壁上嵌着一根生命力很强的树根须子，有的如铅笔粗细，有的如麦秸管一般。露出来可以看得见的树根须子很短小，只有几毫米。根须的其余部分全都植于周围的土里。这种液汁泉是偶然遇上的呢，还是幼虫特意寻找的？我倾向于后一种答案，因为至少当我小心挖掘蝉洞时，总能见到这么一种根须。

是这样的：准备挖洞筑室的蝉，在开始为未来的地道下手之前，总要在一个新鲜的小树根的近旁寻觅一番。它把一点儿根须刨出来，嵌于洞壁，而又不让根须突出壁外。这墙壁上的有生命的地点，我想就是液汁泉，幼虫尿袋在需要时就可以从那儿得到补充。如果由于用干土和泥而把尿袋用光了，幼虫矿工便下到自己的小屋里去，把吸管插进根须，从那取之不尽的水桶里吸足了水。尿袋灌满之后，它便重新爬上去，继续干活儿，把硬土弄湿，用爪子拍打，再把身边的泥浆拍实、压紧、抹平，畅通无阻的通道便做成了。情况大概就是这样的。虽然没法直接观察到，而且也不可能跑到地洞里去观察，但是逻辑推理和种种情况都证实了这一结论。如果没有根须那个大水桶，而幼虫体内的蓄水池又干涸了，那会怎么样呢？下面这个实验会告诉我们的。我把一只正从地下爬出来的幼虫捉住了，把它放进一个试管的底部，用松松地堆积起来的一试管干土把它埋起来。这个土柱子高十五厘米。这只幼虫刚刚离开的那个地洞比试管长出三倍，虽说是同样的土质，但洞里的土要比试管里的土密实得多。幼虫现在被埋在我那短小的粉状土柱子里，它能重新爬到外面来吗？如果它努力挖的话，肯定是能爬出来的。对于一个刚从硬土地中挖洞的幼虫来说，一个不坚固的障碍能在话下吗？

然而我有所怀疑。为了最后顶开把它与外界隔开的那道屏障，幼虫已经把最后储备的液体消耗光了。它的尿袋干了，没有活的根须它就毫无办法再把尿袋灌满。我怀疑它无法成功，是不无道理的。果不其然，三天后，我看到被埋着的幼虫耗尽了体力，终未能爬上一拇指高。浮土被扒动过，因无黏合剂而无法当场黏合，无法固定不动，刚一拨弄开，便又塌下来，回到幼虫爪下。老这么挖、扒，总也不见大的成效，总是在做无用功。第四天，幼虫便死了。

如果幼虫的尿袋是满的，结果就大不相同。我用一只刚开始准备蜕变的幼虫进行了同样的实验。它的尿袋鼓鼓的，在往外渗水，身子全湿了。对于它来说，这活儿是小菜一碟。松松的土几乎毫无阻力。幼虫稍稍用尿袋的液体润湿，便把土和成了泥浆，黏合起来，再把它们抹开、抹平。地道通了，但不很规则，这倒不假，随着幼虫不断往上爬，它身后几乎给堵上了。看起来幼虫好像知道自己无法补充水，因而为了尽快地摆脱一个它很陌生的环境而节约自己身上仅有的一点儿液体，不到万不得已绝不动用。就这么精打细算着，十来天之后，它终于爬到外面了。

出洞口一被顶开，就被蝉抛弃了，那洞的洞门大开着，宛如被粗钻头钻出的一个孔。幼虫爬出洞后，在附近徘徊一阵，寻找一个空中支点，诸如细荆条、百里香丛、禾蒿秆儿、灌木枝杈什么的。一旦找到之后，它便爬上去，用前爪牢牢地抓住，脑袋昂着。其余的爪子，如果树枝有地方的话，也撑在上面；如果树枝很小，没多少地方，两只前爪钩住就足够了。然后，它休息片刻，让悬着的爪臂变硬，成为牢不可破的支撑点。这时候，躯干从背部裂开。蝉从壳中蜕变而出，前后将近半小时的工夫。蝉从壳中蜕变出来后，与先前的模样大相径庭——双翼湿润、沉重、透明，上面有一条条浅绿色脉络；胸部略呈褐色；身体的其余部分呈浅绿色，有一块块白斑。这脆弱的小生命需要长时间地沐浴在空气和阳光之中，以强壮身体，改变体色。将近两小时过去了，却未见有明显的变化。它只是用前爪钩住旧皮囊，稍有点儿微风吹来，它就飘荡起来，始终那么脆弱，始终那么绿。最后，体色变深，越来越黑，终于完成了体色改变的过程。这一过程用了半个小时。蝉上午9点悬在树枝上，到12点半的时候，我看着它飞走了。

旧壳除了背部的那条裂缝以外，并无破损，并且牢牢地挂在那根树枝上，晚秋的风雨都没能把它吹落或打下。常常可以看到有的蝉壳一挂就是好几个月，甚至整个冬天都挂在那儿，姿态仍旧如同幼虫蜕变时那样。旧壳质地坚固，硬如干羊皮，如同蝉的替身似的久久地待在那儿。

啊！如果我对我的那些农民乡邻所说的全都信以为真，有关蝉的故事可有不少好听的。我就只讲一个他们讲给我听的故事吧，只讲一个。

你受肾衰竭之苦吗？你因水肿而走路晃晃悠悠的吗？你需要治它的特效药吗？农村的偏方在对待这种病上有特效，那就是用蝉来治。把成虫的蝉在夏天里收集起来，穿成一串，在太阳地里晒干，然后好生地藏在衣橱角落里。如果一个家庭主妇7月里忘了把蝉穿起来晒干收藏，那她会觉得自己太粗心大意了。

你是否肾脏突然有点儿炎症，尿尿有点儿不畅？赶快用蝉熬汤药吧。据说没什么比这更有效的了。以前，我不知哪儿有点儿不舒服，一个热心肠的人就让我喝过这种汤药，我起先不知道，是事后别人告诉我的。我很感谢这位热心人，但我对这种偏方深表怀疑。令我惊诧不已的是，阿那扎巴
(1)

 的老医生迪约斯科里德也建议用此偏方，他说：“蝉，干嚼吃下，能治膀胱痛。”从佛塞
(2)

 来的希腊人把蝉和橄榄树、无花果树、葡萄等带给了普罗旺斯的农民。从此，自那遥远年代起，普罗旺斯的农民便把这宝贵的药材奉若至宝。只有一点有所变化：迪约斯科里德建议把蝉烤着吃；现在，大家把蝉用来煨汤，作为煎剂。

说此偏方可以利尿，纯属幼稚天真。我们这儿人人皆知，谁要想抓蝉，它就立即向谁脸上撒尿，然后飞走。因此，它告诉了我们其排尿的功能，以致迪约斯科里德及其同时代的人便以此为据，而我们普罗旺斯的农民至今仍这么认为。

啊，善良的人们！如果你们获知蝉的幼虫能用尿和泥来建自己的气象站的话，那你们又会怎么想呢？拉伯雷描写道，卡冈都亚
(3)

 坐在巴黎圣母院的钟楼上，从自己巨大的膀胱里往外尿尿，把巴黎成百上千的闲散的人淹死，还不包括妇女和儿童，否则人数会更多。你们知道这个故事后，也会信以为真吗？



————————————————————


(1)
  小亚细亚的一座古城，迪约斯科里德的故乡。


(2)
  小亚细亚的一座古城，公元前7世纪时的商业重镇。


(3)
  法国16世纪著名作家拉伯雷的《巨人传》中的主人公。



螳螂捕食

还有一种南方的昆虫，其令人感兴趣的程度至少与蝉一样，但声名却远不及后者，因为它总是悄无声息。如果上苍赐予它一个深得人心的第一要素——音钹的话，凭着它形体与习性的奇特，它准能让著名歌手蝉的声誉黯然失色。这里的人称它为“祷上帝”，学名则叫螳螂，拉丁文名为“修女袍”
(1)

 。

科学的术语与农民朴素的词汇在这儿是相互吻合的，都是把这种奇特的生物看成是一个传达神谕的女预言家，一个沉湎于神秘信仰的苦修女。这种比喻由来已久。古希腊人早就把这种昆虫称为“占卜者”“先知”。庄户人在比喻方面也是乐行其事的，他们对外表上所见之模糊材料大加补充。他们看见在烈日烤炙的草地上有一只仪态万方的昆虫半昂着身子庄严地立着。只见它那宽阔薄透的绿翼像亚麻长裙似的掩在身后，两只前腿，可以说是两只胳膊，伸向天空，一副祈祷的架势。只这些足矣，剩下的由百姓们的想象去完成。于是乎，自远古以来，荆棘丛中就住满了这些传达神谕的女预言者、向上苍祷告的苦修女了。

啊，天真幼稚的好心人，你们犯了多么大的错误呀！它的种种祈祷似的神态掩藏着许多的残忍习性；那两只祈求的臂膀是可怕的劫掠工具：它并不捻动念珠，而是要结果一切从旁经过的猎物。人们怎么也没想到螳螂竟然是直翅目食草昆虫中的一个例外，它专门吃活食。它是昆虫界和平居民的老虎，是埋伏着的捕捉新鲜肉食的妖魔。可想而知，它力大无穷，又嗜肉成性，外加它那完美而可怕的捕捉器，使它可能成为野地上的一霸。“祷上帝”可能变成了凶神恶煞般的刽子手。

如果不提它那置人于死地的工具，螳螂其实没有什么可以让人担惊受怕的。它甚至不乏典雅之美，因为它体形健美，上衣雅致，体色淡绿，薄翼修长。它没有张开如剪刀般的凶残大颚，相反却小嘴尖尖，好像生就是用来啄食的。借助从前胸伸出的柔软脖颈，它的头可以转动，左右旋转，俯仰自如。昆虫之中，唯有螳螂移动目光，可以观察，可以打量，几乎还带面部表情。

它整个身躯一副安详状，同极其准确地被誉为“杀人机器”的前爪相比起来，反差极大。它的腰肢特别长而有力，其功用就是向前伸出狼夹子，不是坐等送死鬼，而是去捕捉猎物。捕捉器稍有点儿装饰，颇为漂亮。腰肢内侧饰有一个美丽的黑圆点，中心有白斑，圆点周围有几排细珍珠点儿作为陪衬。

它的大腿更长，宛如扁平的纺锤，前半段内侧有两行尖利的齿刺。里面一行有十二根长短相间的齿刺，长的黑色，短的绿色。这种长短齿刺相间增加了啮合点，使利器更加锋利有效。外面的一行简单得多，只有四根齿刺。两行齿刺末端有三根最长的。总之，大腿是一把双排平行刃口的钢锯，其间隔着一道细槽，小腿屈起可放入其间。

小腿与大腿有关节相连，伸屈非常灵活，它也是一把双排刃口的钢锯，齿刺比大腿上的钢锯短些，但数量更多更密。末端有一硬钩，其尖利可与最好的钢针相媲美，钩下有一小槽，槽两侧是双刃弯刀或修枝剪。

这硬钩是高精度的穿刺切割工具，我一看到就觉得害怕。我在捉螳螂时，不知有多少回被这家伙钩住，腾不出手来，只好求助于别人帮我摆脱这个顽固的俘虏！谁要是想不先把刺入肉中的硬钩弄出来就硬拽开螳螂，那他的手肯定会像被玫瑰花刺扎了一样，出现道道伤疤。昆虫中没有谁比它更难对付了。这家伙用修枝剪挠你，用尖钩划你，用钳子夹你，让你几无还手之力，除非你用拇指捏碎它以结束战斗，但那样，你也就抓不着活的了。

螳螂在休息时将捕捉器折起来，举于胸前，看上去并不伤害别人，一副在祈祷的架势。但是，一旦猎物突然出现，它就立刻收起它那副祈祷姿态。捕捉器的那三段长构件突地伸展开，末端伸到最远处，抓住猎物后便收回来，把猎物送到两把钢锯之间。老虎钳宛如手臂内弯似的，夹紧猎物，这就算是大功告成了。蝗虫、蚱蜢或其他更厉害的昆虫，一旦被夹在那四排尖齿中，便小命呜呼了。无论它如何拼命挣扎，又扭又蹬，螳螂那可怕的凶器都会死死咬住不放。

如果要对螳螂的习性进行系统研究，必须将它放在家中饲养，在野外无拘无束的情况下是研究不了的。饲养它并不困难，因为只要有好吃好喝的伺候，它并不在乎被囚在钟形罩中。我们得每天给它提供精美食物，天天换样，它就不怎么会因失去荆棘丛而感觉遗憾了。

我准备了十来只宽大的金属网罩，用来关押我的囚徒，同饭桌上罩饭菜防苍蝇的网罩一样。每一个罩子都扣在一个装满沙子的瓦罐上。罩子里放着一束干百里香、一块为将来螳螂产卵准备的平石头，这就是它的全部家当。这一座座的小屋摆放在我动物实验室的大桌子上，那儿白天大部分时间日照充足。我把我的俘虏们罩在笼子里，有的单独囚禁，有的集体关押。

我是8月下旬开始在路边干草堆中和荆棘丛里看到成年螳螂的。肚子已经很大的雌螳螂日见增多。而它们的瘦弱的雄性伴侣却比较少见，我有时得花很大的劲儿才能给我的那些雌性俘虏配对，因为囚笼中那些雄性小个子经常被吃掉。这种惨剧我们先按下不表，来说说那些雌螳螂。

雌螳螂饭量极大，喂养时间长达数月，所以食物的维系并非易事。我几乎要每天为它们更换食物，而大部分吃的它们都是稍微尝上几口便不屑地弃之不食了。我敢相信，螳螂在它们的出生地荆棘丛中，会更注意节约些的。由于猎物不充足，它们会把到手的食物吃干净为止，可在我的罩子里，它们就大手大脚的了，常常是咬上几口之后，便把那鲜美的食物撇下不吃了。它们似乎在以这种方式排遣囚禁的烦恼。

为了对付这种奢侈浪费，我必须寻找援助了。附近的两三个无所事事的小家伙在我的面包片和甜瓜块的引诱下，每天早上和晚上跑到周围的草丛中去捉活蹦乱跳的蝗虫、蚱蜢，然后用芦苇编的小笼子给我提来。而我也没闲着，也手拿网子，每天在围墙周围转悠，企盼能为我的住客们弄点儿鲜美的猎物。

这些美味食物是我用来了解螳螂的胆量和力气到底有多大的。在这些美味之中，大灰蝗虫个头儿要比吃它的螳螂大得多；白额螽斯的大颚有力，我们的指头都怕被它咬伤；蚱蜢怪模怪样，扣着金字塔形的帽子；葡萄树距螽的钹儿声嘎嘎响，圆乎乎的肚腹上还长着一把大刀。除了这些难以下嘴的野味外，还有两种可怕的猎物：一种是圆网蛛，肚子似圆盘，带有彩花边饰，大小如一枚二十苏
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 的硬币；另一种是冠冕蛛，形象凶恶，鼓腹腆肚，令人望而生畏。

看到罩子里的螳螂一见到面前的各种猎物便勇猛地冲上前去的劲头儿，我便毫不怀疑它们在野地里遇见类似对手时也一定是毫不畏缩的。如同在我的金属网罩中它尽享我慷慨奉上的美味一样，在荆棘丛中，它必定是毫不客气地享用偶然送上门来的肥美猎物的。捕猎大猎物充满危险，所以它现在的举动绝不是心血来潮，应该是它习以为常的事。然而，这种捕猎似乎并不多见，因为机会不多，也许这是螳螂的一大憾事。

各种各样的蝗虫，还有蝴蝶、蜻蜓、大苍蝇、蜜蜂以及其他中不溜儿的昆虫，都是它日常所能抓到的猎物。反正，在我的罩子里，大胆的女猎手在任何猎物面前都没有退缩过。无论是灰蝗虫还是螽斯，也无论是圆网蛛还是冠冕蛛，迟早都逃不脱它的利爪，在它的锯齿内动弹不得，被它津津有味地嚼食。这种情形值得讲述一番。

一看见罩壁上傻乎乎靠近的大蝗虫，螳螂就痉挛似的一颤，突然摆出吓人的姿态。电流击打也不会产生这么快的效应。那种转变如此突然，样子如此吓人，以致一个没有经验的观察者会立即犹豫着，把手缩回来，生怕发生意外。即使像我这么习以为常的人，如果心不在焉的话，遇此情况也不免吓一大跳。这就像突然从一只盒子里弹出一种吓人的东西——一种小魔怪似的。

它的鞘翅随即张开，斜拖在两侧；双翼整个儿展开来，似两张平行的船帆立着，宛如脊背上竖起阔大的鸡冠；腹端蜷成曲棍状，先翘起来，然后放下，再突然一抖，放松下来，随即发出“噗噗”的声响，宛如火鸡展翅时发出的声音，也像突然受惊的游蛇吐芯子时的声响。

它的身子傲岸地支在四条后腿上，上身几乎呈垂直状。原先收缩相互贴在胸前的劫持爪，现在完全张开，呈十字形挺出，露出装点着排排珍珠粒的腋窝，中间还露出一个白心黑圆点。这黑的圆点恍如孔雀尾羽上的斑点，再加上那些象牙质的纤细凸纹，是它战斗时的法宝，平时是密藏着的，只是在打斗时为了显得凶恶可怕、盛气凌人才展露出来。

螳螂以这种奇特姿态一动不动，死死地盯住大蝗虫，对方移动，它的脑袋也跟着稍稍转动。这种架势的目的显而易见：螳螂是想震慑、吓瘫强壮的猎物，如果后者没被吓破胆，后果将不堪设想。

它成功了吗？谁也搞不清楚螽斯那光亮的脑袋里或蝗虫那长脸后面在想些什么。它们那麻木的面罩上没有流露出任何惊恐的表情，但是，可以肯定被威胁者知道危险的存在。它看见自己面前挺立着一个怪物，高举着双钩，准备扑下来；它感到自己面对着死亡，虽然还来得及，但它并没有逃走。它本是个腿长的蹦跳者，善于跳高，轻而易举地就能跳出对方利爪的范围，可它偏偏傻乎乎地待在原地，甚至还慢慢地向对方靠近。

据说，小鸟见到蛇张开的大嘴时会吓瘫，看见蛇的凶狠目光时会动弹不得，任由对方吞食。许多时候，蝗虫差不多也是这样一种状态。现在它已落入对方威慑的范围。螳螂将两只大弯钩猛压下来，爪子一抓，双锯合拢、夹紧。不幸的蝗虫已无还手之力，它的大颚咬不着螳螂，后腿只是胡乱地蹬踢。它的小命休矣。螳螂收起它的战旗——翅膀，复现常态，开始美餐。

在抓获蚱蜢和距螽这种危险小于大灰蝗虫和螽斯的昆虫时，螳螂那魔怪般的姿态没有那么咄咄逼人，持续时间也没那么长。它只需将大弯钩一伸就解决问题了。对付蜘蛛也是如此，只需拦腰抓住对方，就用不着担心其毒钩了。对于日常食物里不起眼的蝗虫，无论是在我罩子里的还是野地里的，螳螂都极少用它的震慑法子，它只是一把抓住闯进它势力范围的冒失鬼就完事了。

当要捕食的活物可能会进行顽强抵抗时，螳螂则不敢怠慢，要利用一种震慑、恫吓猎物的姿态，让自己的利钩有办法稳稳地钩住猎物。随后，它的“狼夹子”便把吓傻了且无还手之力的受害者夹紧。它就是以这种迅猛的魔怪般的姿势把猎物吓瘫的。

在这种怪诞的姿势中，双翅起了很大的作用。螳螂的翅膀很宽大，外边缘呈绿色，其余部分是无色半透明的。纵向上有许多经翅脉，呈扇面状辐射开来。还有一些更细的、横向的翅脉，呈直角与纵向脉络相切，与之形成无数的网眼。当螳螂呈魔怪姿态时，翅膀展开，立成两个平行的平面，几乎相互触及，犹如昼间休憩的蝴蝶的翅膀一样。两翅之间，翘卷着的腹端突然剧烈抖动起来。肚腹摩擦翅脉，发出一种喘息声，我把它比作处于防御状态的游蛇吐芯子的声音。如果要模仿这种声响，只需用指尖快速擦过展开的翅膀的正面即可。

几天没吃食的螳螂，因饥饿难忍，能一下子把与它大小相同或比它个头儿大的灰蝗虫全部吃掉，只撇下其翅膀，因为翅膀太硬无法消受。要吃光这么大的猎物，两小时足够了。但这么狼吞虎咽的情况甚是罕见。我曾见到过一两次，我当时就纳闷儿，这个饕餮是怎么找到地方存储这么多食物的？容量小于容积这一原理是怎么颠倒过来为螳螂服务的？我惊叹它的胃的高超特性，竟能让食物立即消化、溶解，穿肠而过。

在我的罩子里，蝗虫是螳螂的家常饭菜，大小不等，种类各异。看着螳螂用劫持爪上那对钳子夹住蝗虫蚕食，实属一件趣事。虽说它那尖尖小嘴似乎并不像是生就为大吃大喝所用的，可猎物被它吃光了，只剩下双翅，连翅根上多少有点儿肉的地方也没有放过。爪子、硬皮全都穿肠而过。有时候，螳螂抓住蝗虫一条肥硕的后大腿，送到嘴边细细地品味着，一副心满意足的神态。那肥硕大腿对它来说可能是上等好肉，犹如一块上好羊肉对我们似的。

螳螂先从猎物的颈部下口。当一只劫持爪拦腰抓住猎物时，另一只则按住后者的头，使脖颈上方断裂。于是，螳螂把尖嘴从这个失去护甲的地方插进去，锲而不舍地啃吃开来。颈部裂开了大口。头部淋巴已遭破坏，蹬踢也就随之停止，猎物便成了一具没有知觉的尸体，螳螂因而可以自由选择，想吃哪儿就吃哪儿。



————————————————————


(1)
  “修女袍”系拉丁文直译名，因其长长的膜翅似修女长袍而得名。法国昆虫学界也为这种昆虫冠以此名。


(2)
  苏，法国原辅币名，一法郎等于二十苏。



田野地头的蟋蟀

谁想观看蟋蟀产卵都用不着做什么准备工作，只要有点儿耐心就行。布丰
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 说，耐心是一种天赋，我却谦虚地称之为观察者的优秀品质。4月，最迟5月，我们给它们配对，单独放在花盆里，盆底放一层土，压实。食物只是一片莴苣叶，要常常换上新鲜的。花盆上盖上一块玻璃，以防它们跳出来跑掉。

这种装置简单有效，必要时还可以加一个金属网罩，那就更加高级了，这样我们就可以获得一些极其有趣的资料了。我们以后再谈这些。眼下，我们要盯着看它产卵，必须时刻警惕着，不让有利时机溜掉。

6月的第一个星期，我持之以恒的观察有了初步满意的结果。我突然发现母蟋蟀一动不动，输卵管垂直地插入土层里。它并不在意我这个冒失的观察者，久久地待在同一个地点。最后，它拔出输卵管，漫不经心地把那小孔洞的痕迹给抹掉，歇息片刻，溜达了一会儿，随即在花盆内它的地盘里继续产卵。它像白额螽斯一样重复干着，但动作要慢得多。二十四小时之后，产卵似乎结束了。为了保险起见，我又继续观察了两天。

于是，我翻动花盆的土。卵呈淡黄色，两端圆圆的，长约三毫米。卵一个一个地垂直排列于土里，每次产卵的数目不等，有多有少，相互靠紧在一起。我在整个花盆的两厘米深的土里都能发现卵。我用放大镜勉为其难地尽量数清土里的卵，我估计一只雌蟋蟀一次产卵五六百粒。这么多的卵肯定不久就会被大量淘汰。

蟋蟀卵真像个绝妙的小机械。孵出后，卵壳似一只不透明的白筒子，顶端有一个十分规则的圆孔，圆孔边缘是一个圆帽，作为孔盖用。圆帽并非由新生儿随意顶开或钻破的，而是中间有一条特别的线，闭合不紧，可自动开启。看卵孵出是挺有趣的。

卵产下之后大约半个月，前端出现两个又大又圆的黑黄点，那是蟋蟀的眼睛。在这两个圆点稍高处，在圆筒子的顶端，出现一条细小的环状肉。卵壳将从这儿裂开。很快，半透明的卵就能让我们看到婴儿孵化中的样貌。这时候必须倍加小心，增加观察次数，尤其是早晨。

幸运垂青耐心的人，我的孜孜不倦终于有了回报。稍稍隆起的肉在不停地变化着，出现了一拱就破的一条细线。卵的顶端被其中的婴儿的额头顶着，顺着那条细肉线抻着，像小香水瓶一样微微打开，分落两旁。蟋蟀便像小魔鬼似的从这个魔盒中钻了出来。

小魔鬼出来之后，壳儿还鼓胀着，光滑而完整，呈纯白色，圆帽挂在孔口。鸟蛋是由雏鸟喙上专门长着的一个硬肉瘤撞破的；蟋蟀的卵则是一个高级小机械，犹如一只象牙盒子自动打开。小蟋蟀额头一顶，铰链就启动，壳就张开了。小蟋蟀一脱掉身上的那件精细外套，浑身发灰，几近白色，立刻便与上面压着它的土搏斗起来。它用大颚拱土，它蹬踢着，把松软又碍事的土扒拉到身后去。它终于钻出土层，沐浴着灿烂的阳光。它如此瘦小，不比一只跳蚤大，自此也要在弱肉强食的世界上经历风险了。二十四小时内，它体色变化，成了一只漂亮的小黑蟋蟀，其乌黑的体色可与成年蟋蟀一争高下。原先的灰白色只剩下一条白带围着胸前，宛如牵着婴孩学步的背带。

它十分敏捷，用它那颤动着的长触须在探查周围空间；它奔跑，蹦跳，开心得很。等以后体态发胖了，它就不这么欢蹦乱跳了。它年幼胃嫩，该给它吃些什么呢？我全然不知。我像喂成年蟋蟀一样，拿嫩莴苣叶喂它。它不屑吃，或者也许吃了点儿而我没看出来，因为它咬的印迹不明显。

不几天工夫，我的十对蟋蟀大家庭成了我的一大负担——一下子就是五六千只小蟋蟀，当然是一群漂亮的小家伙，可我不知道它们都需要怎样的照料，这叫我如何是好。

啊，我可爱的小家伙们，我将给予你们充分的自由，我将把你们托付给大自然这个至高无上的教育者。

我就这么办了。我找到花园里最好的一些地方，把它们这儿那儿地放生一些。如果它们一个个都活得很好，明年我的门前会有多么美妙动听的音乐会呀！但是，这美景并未出现，可能不会有什么美妙动听的音乐会了，因为雌蟋蟀虽然大量产崽，但随之而来的是凶残的杀戮。幸存下来的很可能只有几对蟋蟀。

首先奔来抢掠这天赐美味、大开杀戒的是小灰壁虎和蚂蚁。尤其是蚂蚁这种可恶的强徒，它们恐怕不会在我的花园里给我留下一只蟋蟀。它们抓住可怜的小家伙们，咬破肚皮，疯狂地大嚼一通。啊！该死的恶虫！可我们一直把它们视为第一流的昆虫呢！书本上在赞扬，对它们还赞不绝口；博物学家们把它们捧上了天，每天都在为它们锦上添花。动物界同人类一样，让自己威名远扬的办法有千万种，但最可靠的办法则是损人利己，这是千真万确的道理。

谁都不了解弥足珍贵的清洁工食粪虫和埋葬虫，可吸血的蚊虫、长毒刺的凶狠好斗的黄蜂以及专干坏事的蚂蚁却无人不知，无人不晓。在南方的村子里，蚂蚁毁坏房屋椽子的热情如同它们掏空一棵无花果树一样。我无须赘述，每个人都能从人类的档案馆中找到类似的例证：好人无人知晓，恶人声名远扬。

由于蚂蚁以及别的一些杀戮者的屠杀之无情，我花园中开始时数量多多的蟋蟀日渐稀少，使我的研究难以为继。我只好跑到花园以外的地方去进行观察了。

8月里，在尚未被三伏天的烈日烤干的草地上的小块绿洲的落叶中，我发现了已经长大的小蟋蟀，与成年蟋蟀一样全身墨黑，初生时的白带子已经全褪去了。它居无定所，一片枯叶、一片砖瓦足可遮风避雨，犹如不考虑何处歇足的流浪民族。

直到10月末，初寒来临，它才开始筑巢做窝。据我对囚于钟形罩中的蟋蟀的观察，这个活儿非常简单。蟋蟀从不在其中的一个裸露地点筑巢，而总是在吃剩的莴苣叶遮盖着的地方做窝，莴苣叶代替了草丛作为隐藏时不可或缺的遮檐。

蟋蟀工兵用前爪挖掘，利用其颚钳挖掉大沙砾。我看见它用有两排锯齿的有力的后腿蹬踢，把挖出的土踹到身后，呈一斜面。这就是它筑巢做窝的全部工艺。

一开始活儿干得挺快。在我的囚室的松软土层里，两小时工夫，挖掘者便消失在地下了。它还不时地边后退边扫土。如果干累了，它便在尚未完工的屋门口停下来，头伸在外面，触须微微地颤动着。休息片刻之后，它又返回去，边挖边扫地继续干起来。不一会儿，它又干干歇歇，歇息的时间也越来越长，我观察的劲头儿也随之减低了。

最紧迫的活计完成了。洞深两寸，目前已够用了，余下的活计费时费力，得抽空去做，每天干点儿。天气日渐转凉，蟋蟀的身体渐渐长大，巢穴得逐渐加深加宽。即使到了大冬天，只要天气暖和，洞口有太阳，也常常能看见蟋蟀在往外弄土，这说明它在修整扩建巢穴。到春光明媚时，巢穴仍在继续维修，不停地修复，直至屋主去世为止。

4月过完，蟋蟀开始歌唱，先是一只两只羞答答地独鸣，不久便响起交响乐，每个草丛里都有一只在歌唱。我很喜欢把蟋蟀列为万象更新时的歌唱家之首。在我家乡的灌木丛中，在百里香和薰衣草盛开之时，蟋蟀不乏其应和者：百灵鸟飞向蓝天，展放歌喉，从云端把其美妙的歌声传到人间。地上的蟋蟀虽歌声单调，缺乏艺术修养，但其纯朴的声音与万象更新的质朴欢快又是多么的和谐呀！它那是万物复苏的赞歌，是萌芽的种子和嫩绿的小草能听懂的歌。在这二重唱中，优胜奖将授予谁？我将把它授予蟋蟀。它以歌手之多和歌声不断占了上风。当田野里青蓝色的薰衣草如同散发青烟的香炉迎风摇曳时，百灵鸟就不再歌唱了，人们只能听见蟋蟀仍在继续低声地唱着，仍在庄重地歌颂着。

现在，解剖家跑来啰唆了，他粗暴地对蟋蟀说：“把你那唱歌的玩意儿让我们瞧瞧。”它的乐器极其简单，如同真正有价值的一切东西一样；它与螽斯的乐器原理相同：带齿条的琴弓和振动膜。

蟋蟀的右鞘翅除了裹住侧面的皱襞之外，几乎全部覆盖在左鞘翅上，这与我们所见到的绿蚱蜢、螽斯、距螽以及它们的近亲完全相反。蟋蟀是右撇子，而其他的则是左撇子。

两者鞘翅结构完全一样，知道一个也就了解了另一个。我们来看看右鞘翅吧。它几乎平贴在背上，但在侧面突呈直角斜下，以翼端紧裹着身体，翼上有一些斜向平行细脉。背脊上有一些粗壮的翅脉，呈深黑色，整体构成一幅复杂而奇特的图画，形同阿拉伯文天书。

鞘翅透明，呈淡淡的棕红色，只是两个连接处不是如此：一个连接处大些，呈三角形，位于前部；另一个小些，呈椭圆形，位于后部。这两个连接处都由一条粗翅脉围着，并有一些细小的皱纹。第一处还有四五条加固的人字形条纹，后一处只是一条弓形的曲线。这两处就是这类昆虫的镜膜，构成其发声部位。其皮膜的确比别处的细薄，是透明的，略呈黑色。

那确实是精巧的乐器，比螽斯的要高级得多。弓上的一百五十个三棱柱齿与左鞘翅的梯级互相啮合，使四张扬琴同时振动，下方的两个扬琴靠直接摩擦发音，上方的两个则由摩擦工具振动发声。所以，它发出的声音是多么雄浑有力啊！螽斯只有一个不起眼的镜膜，声音只能传到几步远的地方，而蟋蟀有四个振动器，歌声可以传到数百米以外。

蟋蟀的声音亮度可与蝉匹敌，而且不像蝉的叫声那么沙哑，令人讨厌。更妙的是，蟋蟀的叫声抑扬顿挫。我们说过，蟋蟀的鞘翅各自在体侧伸出，形成一个阔边，这就是制振器；阔边多少往下一点儿，即可改变声音的强弱，使之根据与腹部软体部分接触的面积大小，时而轻声低吟，时而歌声嘹亮。

只要不爆发交尾期间本能的争斗，蟋蟀们便会和平相处。在求欢者之间，打斗是家常便饭，而且互不相让，但结局倒并不严重。两个情敌相互头顶着头，互相咬脑袋，但它们的脑壳是一顶坚硬的头盔，能够顶住对方铁钳的夹掐。只见它们你顶我拱，扭在一起，然后复又挺立，随即各自离去。战败者逃之夭夭；得胜者放开歌喉羞辱对方，然后转而柔声低吟，围着情人轻唱求欢。

求欢者很会搔首弄姿。它手指一钩，把一根触须拽回到大颚下面，把它蜷曲起来，用其唾液作为美发霜在其上涂抹。它那尖钩状、镶着红饰带的长长的后腿，焦急地跺着，向空中蹬踢着。它因激动而唱不出声来。它的鞘翅在急速地颤动着，但却不再发出声响，或者只是发出一阵零乱的摩擦声。

求爱无果。母蟋蟀跑到一片生菜叶下躲藏起来。但是，它还在微微撩起门帘偷看，而且想被那只雄蟋蟀看见。

它向柳树丛中逃去，

却在偷窥着求欢者。

两千年前的一首牧歌就是这么温情地唱颂的。情人间的打情骂俏到处都是一个样！



————————————————————


(1)
  布丰（1707—1788），法国博物学家，作家，进化思想的先驱者，著有《自然史》。



意大利蟋蟀

我们这儿见不着面包铺和乡间灶屋间的常客——家蟋蟀。不过，如果说在我们村子里壁炉石板下面的缝隙里没有蟋蟀的叫声，那么作为补偿，夏夜的田野里却响着美妙的歌声，那是北方所不常听到的。春季里，阳光灿烂时，田间地头的蟋蟀便唱起了交响曲；夏日里，在夜阑人静时，则有树蟋蟀，或称意大利蟋蟀在鸣唱。一个是昼间蟋蟀，一个是夜间蟋蟀，它们平分那美妙的季节。在前者停止歌唱期间，后者便开始唱起小夜曲来。

意大利蟋蟀没有黑色外套，而且体形也没有一般蟋蟀那么粗笨。恰恰相反，它细长、瘦弱、苍白，几乎全白，正适合夜间活动的习惯要求。你捏在手里都生怕把它捏碎。它在各种小灌木上，在高高的草丛中，跳来蹦去，很少待在地上生活。从7月一直到10月，它们自日落时分开始歌唱，一直唱到大半夜，那是一场悦耳动听的音乐会。

这儿的人都非常熟悉这种歌声，因为无论多小的荆棘丛，里面都有这种交响乐的演唱者。它们甚至在粮仓里歌唱，那是因为运草料时把它们夹带来了，使它们迷了路，无法返回。这种苍白的蟋蟀习俗神秘，所以谁也不能确切地知晓是什么蟋蟀可以唱出这么好听的小夜曲，人们误以为是普通的蟋蟀唱的，可是这个季节普通蟋蟀尚小，还不会歌唱。

意大利蟋蟀的歌声是“格里—依—依”“格里—依—依”这种缓慢而柔和的声音，唱起来还微微发颤，使歌声更加悦耳动听。你一听就会猜想到它的振动膜是极其细薄而宽大的。如果它待在叶丛中无人惊扰，它的声音就不会变化，但稍有动静，这位歌手便立即改用腹部发声。你刚才听见它一直在你面前歌唱，可突然间，你听见的是它在那边二十步开外的地方继续鸣唱，但音量减弱了，你还以为是距离使然。

你跑过去，但什么也没发现，声音仍旧是从原来的地方发出来的。还不仅仅如此。这一次声音是从左边传来的，也许是从右边或者是从后面传来的。你完全给弄糊涂了，无法凭借自己的听觉去辨别蟋蟀到底是在何处鸣叫的。你必须提着提灯，而且要极有耐心，还得小心翼翼，不出任何响动，才能在灯光的帮助下捉到这个歌唱家。我就如此这般地捉到了几只，放进笼中，从而多少了解了一点点迷惑我们听觉的演唱家的情况。

两片鞘翅都是由一片宽大的半透明干膜构成的，薄如一片白色洋葱片，能够整个儿地震颤。鞘翅状如圆的一端，上端略小。圆的这一端按一条粗重纵翅脉折成直角，再以鞘翅凸边沿体侧往下，在蟋蟀休息时，包住其身体。

右鞘翅覆盖在左鞘翅上。右鞘翅内侧靠翅根处有一块胼胝，辐射出五条翅脉，两条冲上，两条往下，而第五条几乎呈横向，略微泛红，是基本部件，也就是琴弓，这从其上横向的细锯齿一看便知。鞘翅的其他地方还有几条不太粗的翅脉，功用在于绷紧薄膜，但不是摩擦器的组成部件。左鞘翅，或者说下鞘翅，结构与右鞘翅相同，但区别在于琴弓、胼胝以及由胼胝辐射出去的翅脉位于上部表面。此外，我们还可以看到左右两把琴弓呈斜向交叉。

当蟋蟀放声歌唱时，左右鞘翅高高地竖起，宛如一张薄纱船帆，只是内侧边缘相互接触。这时候的左右两把琴弓是彼此斜着咬合的，它们相互摩擦便使得绷得紧紧的薄膜产生强烈的震颤。

根据每把琴弓是在另一个鞘翅的胼胝（其本身也是粗糙的）上还是在四条光滑的辐射翅脉中的一条上摩擦，蟋蟀发出的声音有所不同。这也许部分地解释了为什么胆小的蟋蟀怀疑遇到危险时会用声音迷惑我们，让人觉得声音发自前后左右，难以捉摸。

声音的强弱、响亮、沉闷变化，使人产生距离上的错觉，这是蟋蟀这个腹语者的高超艺术手段，而这种错觉的产生还有另一个原因，这很容易发现。声音响亮时，鞘翅是完全竖起的；声音沉闷时，鞘翅则多少有点儿下垂。当鞘翅处于下垂状态时，其外侧边缘不同程度地压着蟋蟀柔软的侧部，从而减小了振动部分的面积，声音也就随之变小。

用手指触摸被敲响的玻璃杯，便能使声音发闷，仿佛从远处传来。灰白色蟋蟀深谙这个声学奥秘。当有人去捉它时，它便把振动片的边缘压在柔软的肚腹上，使人不知它身在何处。我们的乐器有制振器、消音器，意大利蟋蟀的制振器、消音器可与之媲美，而且结构简单，功效奇佳，胜我们一筹。

田间地头的蟋蟀及其同类昆虫也使用这种消音办法，把鞘翅边缘压在肚腹或高或低处，以减轻振动，但是它们中没有谁能像意大利蟋蟀的本事那么大，能产生如此神奇的效果。

我们的脚步声一靠近，哪怕是极轻极轻的，蟋蟀就会用这种办法对付我们，使我们产生错觉。除此而外，它的声音还非常纯正，带有柔和的颤音。仲夏夜，万籁俱寂时，还有哪种昆虫的鸣叫胜过意大利蟋蟀的？那么优美，那么清脆。我不知有多少次，席地躺在迷迭香花丛中躲着，偷听那美妙迷人的音乐演唱会啊！

我的花园里夜间歌唱的蟋蟀非常多。每一簇红花岩蔷薇都有其合唱队员，每一束薰衣草中也都有自己的乐队。那枝繁叶茂的野草莓树丛中，那笃[image: ]
 香树丛中，都成了蟋蟀们的演唱场地。这个小天地中的小生物们在以自己优美清亮的声音彼此探问，相互应答，或者可以说是对别的歌手无动于衷，只是自顾自地抒发情怀。

高处，我头顶上方，天鹅座在银河中伸长它那巨大的十字架；下方，就在我的四周，蟋蟀在演唱交响曲，此起彼伏，抑扬顿挫。这些唱出自己欢乐心声的小小生命使我忘记了璀璨的群星。天空中的那些眼睛平静冷漠地眨巴着，在看着我们，可我们对它们却一无所知。

科学告诉我们它们离我们有多远，它们的速度有多快，它们的体积有多大，它们的质量有多重，还告诉我们它们不计其数，令我惊愕不已，但是这并未使我们有一丁点儿的激动。为什么？因为科学缺少了那个巨大的秘密，即生命的秘密。天上有什么？太阳在温暖着什么？理性告诉我们说，有一些类似于我们的世界，有一些生命在其间进行无穷变化的大地。这种宇宙观可谓宏大无比，但只是一种观念而已，并没有确凿的根据。确凿的事实才是至高无上的，是看得见摸得着的。所谓“可能”，甚至“极其可能”，都不是“明显”，并不是显而易见、无懈可击的。

可我的蟋蟀们是我的伴侣，它们使我感到了生命的颤动，而生命正是我们这片土地的灵魂。正因为如此，我才倚着迷迭香树篱，只是心不在焉地随意向天鹅座瞥一眼，我的全部心思都集中在你们那小夜曲上了。

一小块注入生命的能感受苦与乐的蛋白质，远远超过庞大的无生命的原料。



灰蝗虫

我刚刚看到一件激动人心的事：一只蝗虫在进行最后阶段的蜕皮，成虫从幼虫的壳套中钻了出来。壮观极了！我观察的是一只灰蝗虫，是蝗虫族类中的巨人，9月葡萄收获季节在葡萄树上常常见到它。它身体有一指长，所以比别的蝗虫观察起来方便得多。

幼虫肥胖难看，但已初具成虫的模样，通常呈嫩绿色，但也有的是青绿色、淡黄色、红褐色，甚至有的已像成虫的那种灰色了。其前胸呈明显的流线型，并有圆齿，还有小的白点，多疣；后腿已像成年蝗虫一样粗壮有力，饰有红色纹路，而长长的上腿上长着双面锯齿。

出生几天后，鞘翅的大小就将大大超过肚腹，但此前还只是两片不起眼的三角形小羽翼，上端贴在流线型前胸上，下端边缘往上翘起，呈尖形的挡雨檐。鞘翅勉强能遮住裸露的蝗虫背部，宛如西服的垂尾，因省料子而剪得不够长，显得十分难看。鞘翅遮盖着的是两条细长的小带子，那是翅膀的胚芽，比鞘翅还要短小。

总之，很快将成为灵巧漂亮的羽翼，眼下还是两块为节省布料而剪得难看至极的破布头。从这堆破烂玩意儿里将有什么东西跑出来呢？是一对极其宽阔而美丽的翅膀。

咱们先仔细地观察一下事情的经过。幼虫感到自己已经成熟，可以蜕变之后，便用后爪和关节部位抓住网纱。而前腿则收回，交叉在胸前待命，以支持背朝下躺着的成虫翻转身来。鞘翅的鞘——三角形小翼成直角地张开其尖帆；那两条翅膀胚芽的细长小带子在暴露出的间隔处的中央竖起，并微微分开。这样，蜕皮的架势业已摆好，稳稳当当。

首先必须让旧外套裂开。前胸前端下部，由于反复地一张一缩，便产生了推动力。颈部前端也有这种力作用着。也许在将要裂开的外壳掩盖下的全身都在进行着这种一张一缩的反复运动。关节部位薄膜细薄，可以让人一眼看到在这些裸露地方的张缩运动，但前胸中央部位因有护甲挡着就看不出来了。

蝗虫中央部位血液在一涌一退地流动着。血液涌上时宛如液压打桩机一般一下一下地撞击着。血液的这种撞击，机体集中精力产生的这种喷射，使得外皮终于沿着因生命的精确预见而准备好的一条阻力最小的细线裂开。裂缝沿着整个前胸的流线体张开，宛如从两个对称部分的焊接线裂开一样。外套的其他部分都无法挣开，只有在这个比其他部位都薄弱的中间地带裂开。裂缝稍稍往后延伸了一点儿，下至翅膀的连接处，再转到头部，直至触角底部，在此处分成左右两支。

背部从这个裂口处显露出来，软软的，苍白的，稍稍带点儿灰色。背部缓慢地拱起，越拱越大，终于全拱出来了。

随后，头也拱出来了。外壳被撇在原地，完好无损，但两只玻璃状的眼睛什么也看不见了，样子极怪；触须的套子没有一丝皱纹，也未见任何异样，处于自然状态，垂在这张变成半透明的已无生气的脸上。

触须在从这么窄小、裹得如此紧的外套中钻出来时并没有遇到任何阻力，所以外套没有翻转过来，没有变形，连一点儿褶皱都没有。触角的体积与外壳一样，而且同样有节瘤，可它并未损坏外壳，便轻易地从中钻了出来，如同一个光滑直溜儿的物件从一个宽大无障碍的管子里滑落出来。后腿的伸出也一样轻而易举，且更令人震惊。

现在该是前腿，然后是关节部位摆脱臂铠和护手甲的时候了，但也未见有丝毫的撕裂，没有丝毫的褶皱，没有丝毫的自然位置的变异。此时蝗虫只用长长的后腿的爪子抓住网罩。它垂直悬吊着，头冲下，我一碰纱网，它就像钟摆似的摆动起来。它的悬吊支点是四个细小的弯钩。

如果这四个弯钩一松，没抓住网纱，这只蝗虫就会没命，因为除了在空中以外，它的巨大翅膀在其他地方是张不开来的。但是，这些后爪抓得牢牢的，因为在它们从外壳伸出来之前，生命的本能就使它们变得坚硬牢固，能稳稳当当地承担随后从外壳中挣脱而出的使命。

现在鞘翅和翅膀挣脱出来。那是四个窄小的碎片，隐约可见一些条纹，状如被撕裂的小纸绳，顶多只有最终长度的四分之一。

它们软极了，支撑不了自身重量，耷拉在头朝下的身子两侧。翅膀末端无所依靠，本该冲着后部，但现在却冲着倒挂的蝗虫的头部。蝗虫未来飞行器官那副惨相如同原本肉乎乎的四片小叶子被暴风雨打得破败不堪的模样。

为了让自己臻于完美，蝗虫必须进行一项深入细致的工作。这项机体内的工作甚至已经在充分地进行着，即把黏液凝固，让不成形的结构定型，但是，从外部丝毫看不出来其内部的这种神秘的实验。从外观看，蝗虫似乎毫无生气。

这期间，后腿挣脱开来。粗大的大腿呈现出来，向内的一侧呈淡粉红色，很快便变成了鲜艳的胭脂红。后腿出来很容易，把收缩的骨头一伸，道路便畅通无阻了。

但小腿就是另一码事了。当蝗虫成为成虫时，整条小腿上竖着两排坚硬锋利的小刺。另外，下部顶端有四个有力的弯钩。这是一把货真价实的锯，有两排平行的锯齿，极其粗壮有力，除了小点儿而外，真可以与采石工人的大锯相媲美。幼虫的小腿结构相同，因此也是裹在有着同样装置的外套里。每个弯钩都嵌在一个同样的钩壳之中，每个锯齿都与另一个同样的锯齿相啮合，而且咬合得严丝合缝，即使用刷子刷上一层清漆来替代要蜕掉的外壳也不如它们那么紧紧相贴。

然而，胫骨的这把锯子蜕出来时，没有让紧贴着外壳的任何地方出现一点点损伤。如果没有一再地仔细观察，我是不敢相信的。被抛弃的小腿护甲完完整整，毫发未损。无论末端的弯钩还是双排锯齿都没有弄坏一点儿软嫩的外壳。那外壳细嫩得一口气都能吹破，尖利的大耙在其间滑动却未留下一丝的擦伤。

我远未想到会是这种情况。看到那披着刺棘的铠甲时，我就以为小腿上的外壳会像死皮似的自己一块块脱落，或者被擦碰掉。事实远非如此，这大出我所料！

弯钩和刺棘毫不费力，没有一点儿阻碍地从薄膜里出来了，它们能让小腿形同一把可锯断软木头的锯子。脱下来的衣服靠着其爪状外皮，钩在网罩的圆顶上，无一丝一毫的褶皱和裂缝，用放大镜也看不到有什么硬伤。外壳蜕皮前后完全一模一样。那蜕下的护胫也同那条真腿一样，两者无丝毫差异。

谁要是让我们把一把锯子从其表面极薄的薄膜套里抽出来而又不对薄膜套有丝毫损伤，我们必然哈哈大笑，因为这根本就办不到。但生命却嘲弄了这类的不可能。生命在必要时有办法实现荒诞的事情。蝗虫的爪子就告诉了我们这一点。

既然胫骨锯一出套就那么坚硬，所以不弄碎紧紧地裹住它的套子，它肯定出不来。但是困难被它绕开来了，因为胫甲是它唯一的悬挂带，必须绝对完好无损，才能给它提供牢固的支撑，直至它完全摆脱出来。

正在努力挣脱的腿还不能行走，它还没有达到随后不久的那种硬度。它非常软，极易弯曲。我对它的蜕皮部分做了实验。我把网罩倾斜，便看到它的蜕皮部分因受重力影响，随着我的意愿在弯曲。呈细小的带状弹性胶质也没什么弹性了。但是，它很快就硬了起来，只几分钟工夫，它便具有了所必需的硬度。

再往前些，在外套遮住看不见的部分里，小腿肯定很软，处于一种极具弹性的状态，可以说是流体状的，这使得它几乎可以像液体一样从通道中流出来。

这时小腿上已经有锯齿了，但并不像它出来之后那么尖利。的确，我可以用小刀尖替小腿部分地剔去外壳，并拔除被薄膜紧裹着的小刺。这些小刺是锯齿的胚芽，是柔软的肉芽，稍加外力便会弯曲，外力一除又立刻恢复原状。

这些小刺是向后仰倒以利蜕出，而随着小腿的往外伸出，它们也在逐渐地竖起、变硬。我所观察的不是单纯地把护腿套蜕去，露出盔甲中已成形的胫骨，而是一种令我惊讶不已的迅速的诞生过程。

螯虾的钳子在蜕皮时把两根手指的嫩肉从硬如石头的旧套中挣脱出来时，情况差不多也是这样，但细腻精确的程度却远不及蝗虫。

现在，小腿终于自由了。它们软软地折进大腿的骨沟里，一动不动地成熟起来。肚腹蜕皮了，它那件精细的外套出现了皱纹，在往上蜕去，直至顶端，只有这顶端还在壳内卡了一会儿，除此而外，蝗虫全身都已露在外面。它垂直地吊挂着，头朝下，由现已空了的小腿护甲的钩爪钩住。

蝗虫一动不动，身体后部由破烂衣衫固定着。它的肚子鼓胀得非常之大，看上去像是由储存的机体液汁撑起来的，翅膀和鞘翅很快就要动用这些汁液了。蝗虫在休息，在恢复元气，就这样一直等了二十分钟。

然后，只见它脊椎一着力，由倒悬改为正挂，用前跗节抓牢挂在头上的旧壳。用脚倒钩在高空秋千上倒挂着的杂技演员为了正过身来，腰部也没有这么用力。这么用力的一个翻转之后，其他的就不在话下了。

蝗虫依靠自己抓住支撑物后，便稍稍往上爬，碰到了罩子的网纱，这网纱恍若在野地里蜕变时所依托的灌木丛。它用四只前爪把自己固定在网纱上。这么一来肚腹末端就完全解脱了，然后又猛地最后一挣，旧壳便掉了下去。

旧壳的落下让我颇感兴趣，它使我想起了蝉衣是如何顽强坚毅地顶着凛冽寒风而未从挂住的小树枝上掉下去的。蝗虫的蜕变方式几乎与蝉一模一样，可蝗虫的悬挂点怎么会那么不牢固呢？

只要挺身动作没结束，弯钩就牢牢地钩住，而这个动作一做完，似乎全身的一切都动摇了，稍微一动便脱落下来。足见这时的平衡很不稳定，这就再一次显出蝗虫从旧外套中出来是何等精确无误。

我因为找不到更好的术语，所以便用了“挺身”一词，其实这并不完全贴切。“挺身”意味着猛烈，而这个动作中没有猛烈，因为平衡处于不稳定状态，而稍微一用力，蝗虫便会摔下来，干死在那儿，或者至少它的飞行器官因无法展开而将成为一堆破烂。蝗虫并不是硬挣出来的，它小心谨慎地从旧外套中滑动出来，仿佛有一根柔软的弹簧在把它轻轻弹出。

我们再回头看看那些蜕皮之后表面上没有丝毫变化的鞘翅和翅膀吧。它们仍旧残缺不全，几乎像上面有细竖条纹的小绳头。它们要等到幼虫完全蜕皮并恢复正常姿态之后才会展开。

我们刚才看到蝗虫翻转身子，头朝上，这种翻身动作足以让鞘翅和翅膀回到正常位置。原先它们极其柔软，因自身重量而弯曲地垂着，自由的一端朝着倒置的头部。此刻，它们仍旧因自身的重量而修正姿势，处于正常方向，已不再弯曲，颠倒的位置也调整了过来，但这并没使它们那不起眼的外表发生任何改变。

翅膀完全张开时呈扇形，一束轮辐状的粗壮翅脉横贯翅膀，成为可张可缩的翅膀构架。翅脉间，无数横向排列的小支架层层叠起，使整个翅膀成为一个带矩形网眼的网络。鞘翅粗糙而过小，也是这种网络结构，但网眼是方块形的。

鞘翅和翅膀状若小绳头时，都看不出这种带网眼的组织来。上面仅仅是几条皱纹，几条弯曲的小沟，表明这些残废肢体是经精巧折叠使体积达到最小的织物构成的。

翅膀的展开是从肩部附近开始的。一开始看不出那儿有什么变化，但那儿很快便现出一块半透明的纹区，有着清晰而美丽的网络。渐渐地，这块纹区用一种连放大镜都观察不到的缓慢速度在一点点展开，致使末端那胖得不成形状的东西在相应地缩小。在逐渐扩展和已经扩展的这两部分的相接处，我怎么也看不出所以然来：我什么也没看出来，如同我在一滴水中什么也看不出来一样。但是，少安毋躁，不一会儿那方块网络组织就非常清晰地显现出来了。

根据初步观察，我们真的会以为一种可以组织成实物的液体突然凝固成带肋条的网络了。我们还会以为眼前的是一种晶体，因其突如其来，颇像显微镜载玻片上的溶化盐。其实并非如此，情况不是这样的。生命在其创作中是没有这种突如其来的。

我折断一个发育了一半的翅膀，用大倍数的显微镜对着仔细观察。这一次，我满意了。似乎逐渐结网的两部分的相接处，这个网络实际上已预先存在着。我很清楚地辨别出其中已有的粗壮竖翅脉，我还看见其中横向排着的支架，尽管它们确实还很苍白且不凸出。我成功地把末端的几块碎片展开来，找到了要找的一切。

这已经证实了。翅膀此刻并不是织布机上由电动梭子生产出来的一块布料，而是一块已经完全织成了的成品布料。它所欠缺的只是展开和刚性，无须费多少事，就像熨衣服时用熨斗一熨就成了。

三个多小时过后，鞘翅和翅膀就全部展开了。它们竖立在蝗虫背上，呈一张大帆状，忽而无色，忽而嫩绿，如蝉翼一开始那样。联想到它们原先只像是个不起眼的小包袱，如今展开得这么宽大，真令人拍案叫绝。这么多东西怎么在那小包袱里装下去的呀！

小说中说过一粒大麻子儿里装着一位公主的全套衣裳。而我们这儿所见的是另一粒更加惊人的子儿。小说里的那粒大麻子儿为了发芽不断地增长繁殖，最后用了多年的时间才长出办嫁妆所需要的那么多大麻，而蝗虫的这粒子儿在短时间内便长出了一对漂亮的大翅膀。

这个竖起四块平板来的绝妙大翅膀缓慢地坚硬起来，还增加了色彩。第二天，那颜色便已定型。翅膀第一次折合成一把扇子，贴在自己应在的地方；鞘翅则把外边缘弯成一道钩贴在体侧。蜕变完成了。大灰蝗虫只剩下在灿烂的阳光下使自己更加壮实，使自己的外衣晒成灰色。让它去享受自己的快乐，我们还是稍稍回头看看。

前面说过，在紧身甲顺着底部中线裂开后不久便从外套中出来的那四个残缺不全的东西，包含着有着翅脉网络的鞘翅和翅膀，这网络如果谈不上完美无缺，但至少整体看来无数细部已经定型。为打开这寒碜的包袱，并让它变成美丽的翅膀，只需让起压力泵作用的机体把储存着为此一时刻而用的液汁注入已准备好的小槽里面去即可，而这一时刻是最为辛劳的时刻。通过这个事先弄好的管道，一股细流便把翅膀撑开了。

但是，先前包裹在外套里的这四片薄纱究竟是什么样子呢？幼虫翅膀的镘刀、三角状翼端是不是一些模具，按照它们那弯曲折叠的皱襞的模样把包裹着的东西加工定型，从而编织出鞘翅和翅膀的网络呢？

如果我们看到的不是真正的模具，我们就可以稍许歇一歇了。我们会想：用模具铸出来的东西跟凹模一样，这是很简单的。但是，我们脑子的歇息只是表面的，因为我们必然会想，模具那么样复杂的结构也得有自己的出处呀！我们也别追得那么深。对我们来说，这一切可能都是两眼一抹黑的。我们就局限在所观察到的情况就行了。

我把一只已成熟要蜕变的幼虫的一个翼端放在放大镜下仔细观察，看到上面有一束呈扇形辐射开来的粗壮翅脉。其间夹杂着另外一些苍白细小的翅脉，还有许多很短的横线，更加细微，弯成“人”字形，补足了这个组织。

这就是未来鞘翅的简陋雏形，它与成熟的鞘翅真是天壤之别，与似建筑物梁木的翅脉的辐射状布局完全不一样，由横翅脉构成的网络丝毫不像未来的复杂结构。简陋的雏形发展出复杂的结构，粗糙的基础得来了守善的结果。翅膀的翼及其结果（最终的翅膀），正是如此。

当准备状态和最终状态都呈现在眼前时，结论就一目了然了：幼虫的小翼并不是按其模样加工材料并按照其凹模来制造鞘翅的简单模具。

不是这样的。所期待的包裹状薄膜还没在这个雏形当中，这个包裹一旦打开，其组织之大与复杂将会令我们惊讶不已。或者更确切地说，这个包裹状薄膜就存在于雏形中，但处于潜在状态。在成为真正的实物之前，它只是个虚拟形态，但可以变成实物。它存在于雏形之中，就像橡树存在于橡栗之中一样。

翅膀的镘刀和鞘翅的翼端未被固定的边缘为一圈半透明的小肉球所包围。经高倍放大镜放大，可以看见其中有几个似有似无的未来锯齿的雏形，这很可能是生命将使其物质运动的工地。没有任何可以看得出来的东西使人感觉到那个神奇网络的存在，以及预感到这个网络的每一个网眼将会有自己明确的形状、精确的位置。

因此，能使这种可以组织起来的材料呈薄纱状，并让脉序构成一个难以绕出的迷宫，势必有比模具更巧妙、更高级的结构，势必有一张标准的平面图，有一个让每一个原子进入规定位置的理想的施工说明书。在材料动起来之前，外形已经明确地勾勒出来，供塑性液流流动的管道也已经铺设好了。我们建筑物的砾石已按照建筑师思考好的施工说明书码放好了；它们先按设想的码放，然后便真正地垒砌起来。

同样，蝗虫翅膀这个从不起眼的外套中挣脱出来的美丽的花边薄翼，让我们知道了有另一位建筑师，它画出了一些平面图，生命则按它们去建造。

生物的诞生方式多种多样，有比蝗虫的诞生更让人惊叹不已的，但是，那都是在不知不觉中进行的，被时间这巨大的帷幕遮盖住了。如果我们不具备持之以恒的精神，那神秘缓慢的进程就会让我们看不到最激动人心的场面。而蝗虫的蜕变却不一样，快得出奇，所以必须全神贯注，即使你在犹豫也不能放松警惕。

谁要是想看一看生命以多么不可思议的灵巧在工作而又不想枯燥乏味地等候，那就去看葡萄树上的大蝗虫好了。种子发芽、叶子舒展、花朵绽放都极其缓慢，我们的好奇心难以得到满足，但葡萄树上的大蝗虫可以代替之，以了却我们的心愿。我们无法看到小草的缓慢生长，但我们却能十分清楚地观察到蝗虫的鞘翅和翅膀的蜕变过程。

看到这个大麻子儿几个小时就变成了一张漂亮的大帆，真让人惊得目瞪口呆。啊！生命在编织蝗虫的翅膀，真不愧是能工巧匠，而蝗虫只是那些微不足道的昆虫中的一种而已。老博物学家普林尼谈到它时说道：“葡萄树蝗虫在这个刚向我们指出的不为人知的角落，显示出它是多么强大，多么聪慧，多么完美！”

我听说有一位博学的研究者，他认为生命只不过是物理力和化学力的一种冲突而已，他苦思冥想，希望有一天以人工的方法能获得那种可加以组织的材料，亦即行话所说的“原生质”。如果我有这种能力，我会急于满足这位雄心勃勃的人的。

喏，就这样，你准备好了各种各样的原生质。经过深思熟虑、深入研究、耐心细致、谨慎小心，你的愿望实现了，你从你的实验仪器中提取了一种易于腐败、过几天就发臭的蛋白质黏液。总之，是一种脏得很的玩意儿。你将如何处置你的产品？

你将把它组织起来吗？你将给它以活的建筑结构吗？你将用一种注射器把它注入两片不会搏动的薄片中间去，以获取哪怕是一只小飞虫的翅膀吗？

蝗虫几乎就是按这种方法干的。它把它的原生质注入小翅膀的两个胚层之间，材料也就在其间变成了鞘翅，因为它在那儿有我们前面所说的原型作为指引。它在自己行程的迷宫中按照先于它存在并且已制定好的施工说明书行动。

这种对形状进行协调的原型，这个事先存在的调节物，你的注射器里有吗？没有。所以说，你就把你的产品扔掉吧。生命是决不会从这种化学垃圾中迸发出来的。



绿蚱蜢

现在已是7月中旬了，按照气象学，三伏天刚刚开始。实际上，酷热赶在日历的前头到来，几个星期以来，简直是酷热难当。

今晚，村子里在举行庆祝国庆的晚会。村童们正围着一堆旺火在欢蹦乱跳，我影影绰绰地看到火光映到教堂的钟楼上面，“嘭啪嘭啪”的鼓声伴随着“钻天猴”烟火的“唰唰”声，这时候，我独自一人在晚上9点钟光景，在那习习凉风中，躲在暗处，侧耳细听田野间那欢快的音乐会。这是庆丰收的音乐会，比此时此刻在村中广场上那烟花、篝火、纸灯笼，尤其是劣质烧酒组成的节日晚会更加庄严壮丽，它虽简朴但却美丽，虽恬静但却具有威力。

夜已深了，蝉鸣声止。整个白昼，它们饱尝阳光和炎热，尽情欢唱不止，而夜晚来临，它们要歇息了，但是它们却常常被搅扰得无法休息。在梧桐树那浓密的枝杈中，突然会传来一声如哀鸣般的闷响，短促而凄厉。这是被绿蚱蜢突然袭击所惊扰的蝉的绝望哀号。绿蚱蜢是夜间凶猛凌厉的猎手，它向蝉扑去，拦腰将蝉抱住，把它开膛破肚，掏心取肺。欢歌曼舞之后，竟是杀戮。

在我的住处附近，绿蚱蜢似乎并不多见。去年，我计划着研究研究这种昆虫，但是一直没有找到过它，只好恳求一位看林人帮忙，他终于帮我从拉加尔德高原弄到两对绿蚱蜢。那里是严寒地区，山毛榉现在正开始往旺杜峰上长。

好运总是要先捉弄一番，然后才向着坚忍不拔者微笑。去年久寻不见的绿蚱蜢，今夏已经几乎随处可见。我用不着走出我那狭小的园子就能捉到它们，想捉多少就有多少。每天晚上，我都听见它们在茂密的树林草丛中鸣叫。我得把握好这个时机，机不可失，时不再来。

自6月起，我便把我所捉到的足够多的一对对绿蚱蜢关进一只金属网钟形罩中，下面是一只瓦罐，铺了一层沙子做底。这漂亮的昆虫简直棒极了，全身淡绿色，身体两侧有两条淡白色的饰带。它体形优美，身轻体健，一对罗纱大翅膀，是蝗虫科昆虫中最优雅美丽的。我因捉到这样的一些俘虏而扬扬自得。它们将会告诉我些什么呀？等着瞧吧。眼下必须把它们喂养好。

我给这帮囚徒喂莴苣叶。它们果然在啃咬，但是吃得极少，而且不屑吃的样子。我很快就弄明白了：我养的是一些不太甘愿吃素的家伙。它们需要别的，看上去是想捕捉活食。但到底是哪种活食呢？一个偶然的机会碰巧让我知道了是什么。

破晓时分，我在门前溜达，突然旁边一棵梧桐树上掉下点儿什么东西，还吱吱地在叫。我赶忙跑上前去。是一只蚱蜢在掏空被它抓住的一只蝉的肚腹。蝉徒劳地鸣叫、挣扎，蚱蜢始终紧咬住不放，把脑袋深扎进蝉的内脏中，一小口一小口地往外撕拽。

我明白了：蚱蜢是一大早在树的高处趁蝉歇息时发动袭击的，受袭的蝉猛然一惊，随即进攻者和被袭者扭成一团跌落下来。从那次以后，我曾多次看到这种类似的屠杀场面。

我甚至见到过胆量过人的蚱蜢蹿起追扑晕头转向乱飞逃命的蝉，犹如在高空中追逐云雀的苍鹰。与胆量过人的蚱蜢相比，猛禽略逊一筹。苍鹰是专攻比自己弱小的动物，而蝗虫类则相反，攻击比自己个头儿大得多、强壮得多的庞然大物，而这场个头儿相差许多的肉搏结果是小个头儿必赢无疑。蚱蜢有极强的下颚和利爪，很少不把对手开膛破肚，而后者因没有武器，只有哀号和挣扎的份儿了。

要紧的是要把猎物攥住，这倒并不难，趁夜间猎物打盹儿的工夫下手即可。凡是被夜巡的凶猛的蚱蜢撞上的蝉都难免惨死。这就可以理解了，为什么夜阑人静、蝉声停叫之时，有时会突然听见树冠中传出吱吱的惨叫声。那是身着淡绿色衣服的强盗刚刚捉住一只入睡了的蝉。

我找到了我的食客们所需之食物了，我就用蝉来喂养它们。这道菜非常合它们胃口，所以两三个星期的工夫，我那笼子里就一片狼藉，蝉脑袋、空胸壳、断翅膀、断肢碎爪，无处不在。只有肚子几乎整个儿地不见了。肚腹是块好肉，虽然营养成分不高，但看来味道很好。

确实，蝉腹中的嗉囊里积存着糖浆，那是蝉用自己的小钻从嫩树皮里汲出来的香甜液汁。是否就因为这种蜜饯的缘故，蝉的肚腹才成为猎人的首选？这很有可能。

为了使食谱多样化，我其实还专门喂它们一些香甜的水果，比如梨片、葡萄、甜瓜片，等等。这些水果它们全都很爱吃。绿蚱蜢就像英国人，非常喜欢浇上果酱的牛排。也许这就是为什么它一抓住蝉就开膛破肚的缘故：肚子里装着裹着果酱的鲜美肉食。

并非在任何地方都可以吃到这种甜蝉美味的。在北方地区，绿蚱蜢遍地皆是，它们不可能找得到它们在我们这儿所热衷的这种美食。它们大概还有别的吃食。

为了弄清楚这个问题，我给它们喂细毛鳃角金龟，这是一种夏季鳃角金龟，与春季鳃角金龟相同。这种鞘翅昆虫一扔进笼里，绿蚱蜢们便毫不迟疑地扑上去了，吃得只剩下鞘翅、脑袋和爪子。我又投进去漂亮而肉肥的松树鳃角金龟，结果也一样，第二天我发现它被那帮凶神恶煞给开膛破肚了。

这些例子足以说明问题了。这证明蚱蜢是个嗜食昆虫者，尤其爱吃没有过硬甲胄保护的那些昆虫；这还证明它们特别喜欢肉食，但又像螳螂那样只吃自己捕获的猎物。这个蝉的刽子手还知道肉食热量太高，须用素食加以调剂。吃完肉喝完血之后，还要来点儿水果什么的，有时候，实在没有水果，来点草吃吃也是可以的。

然而，同类相残仍然存在。其实我还从未看到我笼中的飞蝗有像螳螂那样的野蛮行径，后者经常拿自己的情敌开刀，吞食自己的情侣。不过，假若笼中的某个体弱的飞蝗倒下，幸存者们会像对待一般猎物那样毫不迟疑地扑上去。它们并不是因为食物匮乏才以死去的同伴充饥。不管怎么说，凡是身有佩刀的昆虫都不同程度地有以伤残同伴为食的癖好。

除了这一点，我笼子里的飞蝗们倒是和平共处。它们彼此之间从未发生过狠打狠斗，顶多也就是因食物而稍许争抢一番而已。我刚扔进笼子里一片梨，一只飞蝗便立即霸占上了。因为怕别人来争抢，它就踢腿蹬脚，不让别人过来抢它的美食。自私自利无处不在。它吃饱了，就把位子让给别人，后者随即也霸道地占着梨片。笼中的食客就这么一个一个地飞上去霸占一番。吃饱喝足之后，大家便用大颚尖挠挠脚掌，用爪子蘸点唾沫擦擦额头和眼睛，然后便用爪子抓住网纱或躺在沙地上，作沉思状，悠然自得地消食。白天的大部分时间它们都睡大觉，尤其是天气炎热时，更是如此。

到了日落西山、夜幕降临时，这帮家伙劲头儿便上来了。晚上9点，它们闹腾得最欢，忽而猛地冲上圆顶高处，忽而又兴冲冲地下来，一会儿再冲上去。大家吵嚷着来来去去，在环形道上跑跑跳跳，遇上好吃的便咬上两口，一刻也不停下来。

雄性绿蚱蜢待在一旁，用触须挑逗路过的雌性。未来的母亲们庄重严肃地踱着步，佩刀半抬着。对于那些猴急的狂热雄性来说，现在的大事就是交配。有经验者一看就知道它们想干什么。

这也是我所观察的主要内容。我的愿望得以满足，但并不是完全满足，因为下面的好事拖得太晚，我没能看到最后那一幕。那最后的一幕要拖到深夜或者凌晨。

我所看到的那一点点只局限于没完没了的序幕那一段。热恋的情侣面对面，几乎头碰头地用各自的柔软触角彼此触摸，互相试探。它们仿佛两个用花剑互击来互击去以示友好的对手。雄性不时地鸣叫几声，用琴弓拉上几下，然后便寂然无声，也许是因为过于激动而没继续拉下去。11点了，求爱仍未结束。我实在是困得不行，颇为遗憾地撇下了这对情侣。

第二天早晨，雌性产卵管根部下方吊挂着一个奇特的玩意儿，是装着精子的口袋，宛如一只乳白色的小灯泡，大小如天平砝码，隐约地分成数量不多的长圆形囊泡。当雌性绿蚱蜢走动时，那小灯泡擦着地，粘上一些沙粒。然后，它拿这个受孕的小灯泡当作盛筵，慢慢地将其中的东西吸尽，再咬住干薄皮囊，久久地反复咀嚼，最后再全部吞咽下去。不到半天工夫，那乳白色的赘物消失了，连渣渣末末都全部被它美滋滋地吃光了。

这种难以想象的盛筵似乎是从外星球传入的，因为它与地球上的筵席习惯大相径庭。蝗虫科昆虫的世界真是奇特，它们是陆地动物中最古老的一种，而且如同蜈蚣和头足纲昆虫一样，是古代习性沿用至今的一个代表。



大孔雀蝶

这是一个难忘的晚会。我将把它称作大孔雀蝶晚会。谁不认识这美丽的蝴蝶？它是欧洲最大的蝴蝶，穿着栗色天鹅绒外衣，系着白色皮毛领带。翅膀上满是灰白相间的斑点，一条淡白色“之”字形线条穿过其间，线条周边呈烟灰白，翅膀中央有一个圆形斑点，宛如一只黑色的大眼睛，瞳仁中闪烁着黑色、白色、栗色、鸡冠花红色的呈彩虹状的变幻莫测的色彩。

它体色模糊泛黄的毛虫也同样美丽。它那稀疏地环绕着一圈黑纤毛的体节末端，镶嵌着青绿色的珍珠。它那粗壮的褐色茧形状极其奇特，口部状如渔民的捕鱼篓，通常紧贴在老巴旦杏树根部的树皮上。这种树的树叶是其毛虫的美味食物。

5月6日那天早上，一只雌性大孔雀蝶在我面前的实验室桌子上破茧而出。它因孵化时的潮湿而浑身湿漉漉的，我立即用金属网罩把它罩了起来。我这也是灵机一动才这么做的，因为我还没有做出针对它的特殊安排。我只是凭着观察者的简单习惯，把它关了起来，时刻密切注意可能会出现的情况。

我很有运气。晚上9点，全家人都躺下睡觉了，我隔壁房间乱糟糟的一阵响动。小保尔没怎么穿衣服，来回走动，又蹦又跳，跺脚踢物，弄翻椅子，简直像疯了似的。“快来呀，”他在大声喊叫，“快来看这些蝴蝶呀，像鸟儿一样大！房间里都飞满了！”

我赶忙奔过去。一看，怪不得孩子会那么兴奋，那么乱喊乱叫。那是从未发生过的擅闯民宅行为——巨大的蝴蝶入侵。有四只已经被抓住，关进了麻雀笼里，还有大量的全都在天花板上飞来飞去。

见此情景，我立刻想起了早晨被我关起来的那只雌性大孔雀蝶来。“快穿上衣服，孩子，”我对儿子说，“把你的笼子放那儿，跟我走。咱们去看看稀罕玩意儿。”

我们在往下走，来到住宅右翼我的实验室。在厨房里时，我碰见保姆，她也被眼前发生的事弄得惊愕不已。她在用她的围裙驱赶一些大蝴蝶，一开始她还以为是蝙蝠呢。

看起来，大孔雀蝶已经差不多把我的住宅全都占据了。这肯定是那只被囚女俘引来的，它周围的那方天地会成什么样儿呢？幸好，实验室的两扇窗户有一扇是开着的，道路通畅。

我们手里拿着一支蜡烛冲进了房间。我们第一眼所见简直是终生难忘。一群大蝴蝶轻拍着翅膀，围着钟形罩飞舞，落在罩子上，忽而又飞走，然后又飞回来，再飞向天花板，继而又飞下来。它们扑向蜡烛，翅膀一扇，蜡烛灭了。它们又扑向我们肩头，钩住我们的衣服，轻擦着我们的面孔。这屋子简直成了一个巫师招魂的秘窟，成群的蝙蝠在飞舞。为了壮胆，小保尔紧攥住我的手，比平时用力得多。

它们有多少只呢？将近二十只。再加上误入厨房、孩子们的卧室和其他房间的，总数超过四十只。我要说，这是一次难忘的晚会，一次大孔雀蝶的晚会。它们不知是如何得知消息的，从四面八方赶来。其实，那是四十来个情人急不可耐地赶来，向今晨在我实验室的神秘氛围中诞生的女子致意。

今天，我们就别再多打扰这一大群追求者了。蜡烛的火焰伤了这群来访者，它们冒冒失失地向火上扑去，烧着了身子。明天我将用一份事先拟定的实验问卷再来进行这项研究。

现在，我们先来整理一下思路，来谈谈我观察的这一个星期里的所有情景中重复发生的情况。每次都发生在晚上8点到10点，蝴蝶们一只一只地飞来。现在正是暴风雨天气，天空乌云翻滚，一片漆黑。花园里，露天地，树丛内，伸手不见五指。

对于这些到访者来说，除了漆黑的夜里，其他时间不会进入住所。房屋掩映在一些高大的梧桐树下，屋前向外前厅是一条两边长着厚厚的丁香和玫瑰树篱的甬道，屋前还有丛丛松树和杉柏帷幕在抵挡凛冽的西北风的侵袭。大门不远处还有一道小灌木丛形成的壁垒。大孔雀蝶要赶到朝圣地就必须在漆黑的夜晚穿越这杂乱的树枝屏障，左冲右突，迂回前进。

在这样的情况下，猫头鹰都不敢离开它那油橄榄树的巢穴贸然闯入。而大孔雀蝶装备精良，长着多面的小光学眼睛，比大眼睛的猫头鹰技高一筹，敢于毫不迟疑地勇往直前，顺利通过，没有发生碰撞。它迂回曲折地飞行着，方向掌握得非常之好，所以尽管越过了重重障碍，抵达时仍精神抖擞，大翅膀没有丝毫的擦伤，完好无损。对于它来说，黑夜中的那点儿光亮已足够了。

即使我们认为大孔雀蝶具有某些普通视网膜所没有的特殊视觉，那这种异乎寻常的视觉也不会是通知在远处的它飞来这里的东西。远隔着的距离和其间的遮挡物肯定使这种视觉起不了这么大的作用。

再说，除非有迷惑性的光的折射——这儿并不是这种情况——大孔雀蝶会直扑所见到的东西的，因为光线的指引是非常准确的。不过大孔雀蝶有时也会出错，但错的不是要走的大方向，而是引诱它们前去的所发生事情的确切地点。我刚才说过，孩子们的卧室是此时此刻到访者们的真正目的地——我的实验室的对面，在我们秉烛闯入之前，已经被一群蝴蝶占据了。它们肯定是因情急搞错了。厨房里也是一样，也有一群满腹狐疑的蝴蝶，因为在厨房里有一盏灯，挺亮，对于夜间活动的昆虫来说是一种无法抗拒的诱惑，所以它们可能因此而迷了路。

我们只考虑黑暗的地方吧，在这种地方迷失方向者也不在少数。我在它们要前往的目的地附近几乎到处都发现一些。因此，当被囚女俘身陷我的实验室时，蝴蝶们并不是全都从那个直接而可靠的通道——开着的窗户——飞进来的，那通道离钟形罩下的女囚只不过三四步远。有不少是从下面飞进来的，它们在前厅四处乱窜，顶多飞到了楼梯口，可那是一条死路，上面有一个门关着，是进不去的。

这些情况说明，赶来求爱的大孔雀蝶们并没有像普通光辐射告诉它们之后它们所做的那样（这些光辐射是我们的身体能感觉到或不能感觉到的），直奔目标飞来。另有什么东西在远处告诉它们，把它们引到确切地点附近，然后让最终的发现物处于寻找和犹豫的模糊状态之中。我们通过听觉和味觉获得的信息差不多也是这种情况，当必须准确地弄清声音或气味的来源时，听觉或味觉却是很不准确的。

发情期的大孔雀蝶夜间朝圣时究竟靠什么样的信息器官呢？人们怀疑是它们的触角。雄大孔雀蝶的触角似乎确实是用它们那宽阔的羽状薄翼在探测。这些美丽的羽饰只是一些普通的服饰呢，还是也起着一种引导求爱者找寻气味的作用呢？似乎不难进行一个带结论性的实验。咱们不妨来试一试。

入侵发生的翌日，我在实验室里找到了头天夜袭的访客中的八位。它们在关着的那第二扇窗户的横档上盘踞着，一动不动。其他的在一番飞舞尽兴之后，于晚上10点钟从进来的那个通道，也就是日夜全都敞开着的那第一扇窗户飞走了。这八只坚韧不拔者正是我要做的实验所必需的。

我用小剪刀从根部剪掉大孔雀蝶的触角，但并未触及它们身体的其他部位。它们对这种手术并未有什么反应，谁都没有动，只不过稍稍抖动了一下翅膀。手术非常成功：伤口似乎不怎么严重。被剪去触角的大孔雀蝶没有疼得乱飞乱舞，这对我的实验计划是最好不过的了。一天结束了，它们一直静静地一动不动地待在窗户的横档上。

余下要做的还有另外几项事情。特别是当被剪去触角的大孔雀蝶在夜间活动时，应给女囚换个地方，不让它待在求爱者们的眼皮底下，以保证研究的成果。因此，我把钟形罩和女囚搬了家，把它放在地上，在住宅另一边的门廊下，离我的实验室有五十来米。夜幕降临，我最后一次查看了一下我那八只动过手术者。有六只已经从敞开着的那扇窗户飞走了；还留下两只，但是已经摔在了地板上，我把它们翻过来，仰面朝天，它们都没有力气翻转身子了。它们已精疲力竭，奄奄一息。可别责怪我的手术不好。即使我不用剪刀剪去它们的触角，它们照样会衰老垂危的。

那六只大孔雀蝶精力充沛，已经飞走了。它们还会飞回来寻找昨天引它们飞来的诱饵吗？它们没有了触角，还能找得到现已移往别处、离原先的地点挺远的那只钟形罩吗？

钟形罩放在黑暗之中，几乎是在露天地里。我时不时地拿着一只提灯和一个网跑过去看看。来访者被我捉住、辨认、分类，并立即在我关上了门的相邻的一间屋子里放掉。这样做可以精确地计数，免得同一只蝴蝶被计算上好几次。另外，这临时的囚室宽敞空荡，绝不会损伤被捉住的蝴蝶，它们在囚室里会觉得很安静，而且有很大的空间。在我以后的研究中，我也将采取类似的安全措施。

10点半，再没有到访者，实验结束了。捉住的一共是二十五只雄性，其中只有一只是失去触角的。昨天被动过手术的那六只大孔雀蝶身强体壮，得以飞出我的实验室，回到野外，其中只有一只回来寻找那只钟形罩。如果必须肯定或者否定触角的导向作用，那我尚不敢信任这种收获不大的结果。让我们在更大的范围内再做一番实验吧。

第二天早上，我去查看头一天被捉住的俘虏们。我看到的情况并不令人鼓舞。有许多都落在地上，几乎没有了生气。我把它们用手指夹住时，有几只只是略微有点儿生命的气息。这些瘫痪了的囚徒还能有什么用处？咱们还是试一试吧。也许到了寻欢求爱的时刻，它们又会恢复生气。

有二十四只新来的大孔雀蝶接受了剪去触角的手术。先前被剪去触角的那一只被剔除了，因为它差不多已奄奄一息了。最后，在这一天剩余的时间里，监狱的大门是敞开的，谁想飞走就飞走，谁想去赴盛大晚会就去参加吧。为了让飞出去的大孔雀蝶接受实验，它们在门口必然会遇见的那只钟形罩又被挪了地方。我把它放置在一楼对面那一侧的一个套间里。当然，这个房间进出是自由的。

这二十四只被剪去触角者中，只有十六只飞到了外面。有八只已精疲力竭，不久就死了。飞走的那十六只中，有多少只晚上会回来围着钟形罩飞舞呢？一只也没有。第二晚我只逮着七只，全都是新飞来的，也全都是羽饰完整的。这一结果似乎表明剪去触角是较为严重的事。不过，我们还是先别忙着下结论，还有一个疑点，而且是很重要的疑点。

“瞧我这副德行吧！我还敢在别的狗面前露面吗？”刚被别人无情地割掉两只耳朵的小狗莫弗拉说。我的蝴蝶们会不会有小狗莫弗拉同样的担忧？一旦失去美丽的装饰，它们就不再敢出现在其情敌们面前向雌性示爱吗？这是它们的惶恐吗？是它们少了导向器的缘故吗？是不是久等而未能如愿所致，因为它们的狂热是短暂的？实验将解答我们的疑问。

第四天晚上，我捉到十四只蝴蝶，全都是新来者。我逐个地把它们关在一间房间里，它们将在里面过夜。第二天，我趁它们习惯于昼间歇息不动之机，把它们前胸的毛拔掉少许。拔去这么一点点毛对昆虫无伤大雅，因为这种丝质的下脚毛很容易长出来，所以不会伤及它们要回到钟形罩前的时刻所必需的器官的。对于这些被拔毛者这算不了什么，可对于我来说，这将是我识别谁来过和谁是新来者的重要标记。

这一次没有出现精疲力竭、无法飞舞者。入夜，十四只被拔毛者飞回野外去了。当然，钟形罩又挪了地方。两个小时里，我逮住二十只蝴蝶，其中只有两只是拔过毛的。至于前天晚上被剪去触角的大孔雀蝶，一只也没有出现。它们的婚期结束，彻底结束了。

在有拔过毛标记的十四只中，只有两只飞回来了。其他的十二只虽然有着我们所推测的导向器，有着它们的触角羽饰，但为什么没有回来呢？另外，在囚禁了一夜之后，为什么总是有那么多被证实为体力不支者呢？对此我只有一个回答：大孔雀蝶被强烈交尾的欲望迅速地耗得精疲力竭。

大孔雀蝶为了结婚这个它生命的唯一目的，具备一种奇妙的天赋。它们能飞过长距离，穿过黑暗，越过障碍，发现自己的意中人。两三个晚上，它们花费几小时去寻觅，去调情。如果不能遂愿，一切全都完了：极其准确的罗盘失灵了，极其明亮的灯火熄灭了。那今后还活个什么劲儿呀！于是，它便缩到一个角落里，清心寡欲，长眠不醒，幻想破灭，苦难结束。

大孔雀蝶只是为了代代相传才作为蝴蝶生存的。它对进食为何事一无所知。如果说其他的蝴蝶是快乐的美食家，在花丛间飞来飞去，展开其吻管的螺旋形器官，插入甜蜜的花冠的话，那大孔雀蝶可是个没人可比的禁食者，完全不受其胃的驱使，无须进食即可恢复体力。它们的口腔器官只是徒具形式，是无用的装饰，而非货真价实、能够运转的工具。它们的胃里从未进过一口食物，如果它们不是活不长的话，这可是个绝妙的优点。灯若想不灭就必须给它添油。大孔雀蝶则拒绝添油，因此它们活不长。只两三个晚上，那正是配对交欢最起码的必需时间，这就是一切，大孔雀蝶也就寿终正寝了。

那么失去触角的大孔雀蝶一去不复返又是怎么回事呢？它们是否证明没有了触角它们就无法再找到那只女囚呢？绝对不是。如同被拔掉毛身体受损但却安然无恙的昆虫一样，它们也是在宣告自己的寿命已经终结了。它们无论被截肢还是身体完整者，现在皆因年岁大的缘故而派不上用场了，它们的存在与不存在已无意义。由于实验所必需的时间不够，我们未能了解到触角的作用。这种作用先前让人摸不着头脑，今后仍旧是一个疑团。

我囚禁在钟形罩下的那只雌性大孔雀蝶存活了八天。它根据我的意愿，每晚在居住处的一隅或另一处，为我引来数目不等的一群造访者。我用网随到随捕，然后立即把它们关进封闭的房间，让它们过夜。第二天，它们起码要在前胸被剪掉些羽毛，以做标记。

来访者的总数在这八天当中高达一百五十只，考虑到今后两年为了继续这项研究必需的资料，我将要费劲地去寻找这种活物，这个数目可真让人瞠目结舌。大孔雀蝶的茧在我住所附近虽说并非找不到，但至少是十分罕见，因为其毛虫的栖息地老巴旦杏树并不太多。那两年的冬天，我对这些衰老的树全都一一检查过，翻查它们那藏于一堆杂乱的木本植物中的树根，可我有多少次都是无功而返，空手而回！因此，我的那一百五十只大孔雀蝶是从远处，从很远的地方，也许是从方圆两公里以外或更远的地方飞来的。它们是如何获知我实验室里的情况而纷纷前来的呢？

有三个信息因子是易感性的决定条件：光线、声音和气味。大孔雀蝶从敞开的窗户飞进来之后，视觉在指引着它，但仅此而已。在进来之前，在外面那未知的环境中则不然！说大孔雀蝶具有猞猁那种穿墙视物的视觉是不足以说明问题的，还必须解释为什么它有一种敏锐的视觉，能够神奇地看见几公里之外的东西。这个问题太大太难，咱们别去讨论了。

声音同样与此无关。胖胖的雌性大孔雀蝶虽能够从很远的地方招引来情人，但它却是静默无语的，连最敏锐的耳朵也听不见它的声音。说它春心萌动、激情颤抖，也许可以用高倍显微镜观察得到，严格地说，这是可能的。但是，我们不要忘了，到访者应该是在很远的距离之外，在数公里之外获得信息的。在这种情况下，我们就别去考虑声学的因素了，否则的话，就无宁静可言，周围一定是乱哄哄一片。

剩下的就是气味了。在感官范畴内，气味的散发比其他的东西可以说更能解释为什么蝴蝶们会稍作迟疑之后便纷纷前来追逐吸引它们的那个诱饵。是否确实有这么一种类似于我们称之为气味的散发物呢？这种散发物又是极其难以发觉的，是我们所感觉不到可又能让比我们的嗅觉更敏锐的嗅觉器官感觉出来的？得做一个实验。这实验极其简单，就是把这些散发物掩藏起来，用气味更大更浓烈而经久的一种气味压住它们，成为主导气味，这样一来，微弱的气味就几乎不存在了。

我事先在晚上雄大孔雀蝶将被招来的那个屋子里撒了点樟脑。另外，在钟形罩下，在雌大孔雀蝶旁边我也放了一只装满樟脑的宽大圆底器皿。大孔雀蝶来访的时刻来到时，只需待在房间门口就能闻到这股子樟脑味儿。我的巧计未能奏效。大孔雀蝶们像平时一样如约而至，它们闯入房间，穿越那股浓烈的气味，像在没有气味的环境中一样，方向准确地向钟形罩飞去。

我对嗅觉能否起作用已产生了疑惑。再说，我现在也无法继续实验了。第九天，我的女囚因久等无果已精疲力竭，把未能孵出幼虫的卵下在钟形罩的金属纱网上之后死去了。没了雌大孔雀蝶，我也就无事可做，只好等到明年再说。

这一次，我将采取一些预防措施，储备了充足的必需品，以便如我所愿地重复已经做过的和我考虑要做的实验。说干就干，不必拖延了。

夏日里，我以每只一个苏的价格买了一些大孔雀蝶毛虫。我的几个邻居小孩——我日常的供货者们——对这种交易十分起劲儿。每个星期四，他们在摆脱那令人生厌的动词变位的学习之后，便跑到田间地头，不时地会找到一条大毛虫，用小棍子尖端挑着给我送来。这帮可怜的小鬼不敢碰毛虫，当我像他们抓熟悉的蚕那样用手指捉住毛虫时，他们都吓呆了。

我用老巴旦杏树枝喂养我昆虫园中的大孔雀蝶毛虫，不几天便有了一些优等的茧。到了冬天，我在老巴旦杏树根部一丝不苟地寻找，获得不少的成果，补足了我的收集物。一些对我的研究感兴趣的朋友跑来帮我。最后，通过精心喂养，四处搜寻，求人代捉，虽身上被荆条划得伤痕累累，但我却有了不少的茧，其中有十二只较大较重的是雌性的。

失望一直在等待着我。5月来临，这是个气候变化无常的月份，把我的心血化为乌有，使我痛心疾首，愁苦不堪。说话又到了冬季。寒风凛冽，吹掉了梧桐树的新叶，落满一地。这是天寒地冻的腊月，晚上必须生上旺火，穿上厚厚的冬衣。

我的大孔雀蝶也饱受煎熬。卵孵化得晚了，孵出来一些迟钝呆滞的家伙。在一只只钟形罩里，雌大孔雀蝶根据出生先后今天一只明天一只地住了进去，可是很少或者压根儿就没有外面飞过来探望的雄大孔雀蝶。在附近倒是有一些，因为我收集的长着漂亮羽饰的实验用雄大孔雀蝶，一旦孵化出来，辨认清楚之后便会立即被关进园子里。它们不管离得远的还是就在附近的，都很少飞过来，而且即使来了也无精打采的。

也许低温也对提供信息的气味散发物有很大的影响，而炎热则可能有利于气味的散发。我这一年的心血算是白费了。唉！这种实验真难呀，它受到季节变换的快慢和反复无常的制约！

我又开始进行第三次实验。我喂养毛虫，到田野里去寻找虫茧。到了5月，我已经收集了不少。季节很好，符合我的要求。我又见到了一开始导致我进行这种研究的那次令人振奋的大孔雀蝶的入侵的盛况。

每天晚上都有大孔雀蝶飞来，有时十一二只，有时二十多只。雌大孔雀蝶肚腹鼓鼓的，紧贴在钟形罩的金属网上。它毫无反应，甚至连翅膀都没颤动一下。它好像对周围所发生的事情无动于衷。我家人中嗅觉最灵敏的也没有嗅出什么气味来，我家亲朋中被拉来做证的听觉最敏锐的也没听见任何响动。那只雌大孔雀蝶一动不动地、屏息凝神地在等待着。

雄大孔雀蝶三三两两地扑到钟形罩圆顶上，绕着飞来飞去，不停地用翅尖拍打着圆顶。它们之间没有因争风吃醋而发生打斗。每只雄大孔雀蝶都在尽力地想闯入钟形罩，看不出对其他的献殷勤者有任何的嫉妒。徒劳地尝试一番之后，它们厌倦了，飞走了，混入正在飞舞着的蝶群中去。有几只绝望者从那扇敞开的窗户飞走了，一些新来者替代了它们。而在钟形罩的圆顶上，直到10点，不断地有蝴蝶尝试闯入，很快失望而去，随即又有新来者。

钟形罩每天晚上都要挪挪地方。我把它放在北边或南边，放在楼下或二楼，放在住所右翼或左翼五十米开外，放在露天地里或一间僻静小屋的暗处。这一番神不知鬼不觉地突然搬来搬去，如果不知情者想找可能都找不着，但是却一点儿也没骗过蝴蝶们。我的时间与心思全白费了，没有迷惑住它们。

这里并不是对地点的记忆在起作用。譬如头一天晚上，那只雌大孔雀蝶被放置在住所的某间房间里。羽饰美丽的雄大孔雀蝶飞到那儿舞了两小时，甚至还有一些在那儿过了一夜。第二天，日落时分，当我转移钟形罩时，雄大孔雀蝶都在外边。尽管寿命转瞬即逝，但新来者仍有能力进行第二次、第三次的夜间远征。这些只能存活一日的家伙首先将飞往何处？

它们了解昨夜幽会的确切地点。我还以为它们将凭着记忆回到那儿去，而在那儿发现人去楼空时，它们将飞往别处继续追寻。但并不是这么回事。与我的期盼恰恰相反，根本就不是这样的。它们谁也没有再出现在昨晚一再光顾的地方，谁都没在那儿做过短暂逗留。此地已看出是没有人烟了，记忆似乎并没有事先向它们提供任何情报。一个比记忆更加可靠的向导把它们召唤去了另外的地方。

在此之前，雌大孔雀蝶一直公开地待在金属网眼上。那些到访者在漆黑的夜晚目光仍是敏锐的，它们凭借那对我们而言简直如同漆黑的夜色的一点儿微光是能够看见那只雌大孔雀蝶的。如果我把雌大孔雀蝶关进不透明的玻璃罩中，那会出现什么情况呢？这种不透明的玻璃罩难道就不能让提供信息的气味自由散发或完全阻止它散发吗？

今天，物理学使我们能够发明利用电磁波的无线电报。大孔雀蝶在这个方面是不是可能超越了我们？为了刺激周围的雄大孔雀蝶，通知几公里以外的求爱者，刚刚孵化出来的适婚雌大孔雀蝶难道已拥有已知的或未知的电波和磁波吗？难道这种电波、磁波会被某种屏障隔断而被另一种屏障放行吗？总而言之，它是不是会按照自己的方法利用某种无线电呢？我觉得这并非不可能。昆虫是这种高级发明的强者。

于是，我把雌大孔雀蝶放在不同材质的盒子里，有白铁的、木质的、硬纸壳的，全都关得严严实实，甚至还用油性胶泥给封上。我还用了一只玻璃钟形罩，将它摆放在一小块玻璃的绝缘柱上。

在这种严密封闭的条件下，没有飞来一只雄大孔雀蝶，一只也没有，尽管晚上既凉爽又安静，环境宜人。无论是什么材质的——金属的、玻璃的、木质的还是硬纸壳的——密封盒，都使传递信息的散发物无法散发出去。

一层两横指厚的棉花层也产生同样的效果。我把雌大孔雀蝶放进一只很大的短颈大口瓶里，用棉花盖住瓶口，扎紧。这足以使周围的雄大孔雀蝶无法知晓我实验室的秘密。一只雄大孔雀蝶都没有露面。

反之，我们不把盒子密封，让它微微开着点儿，再把这些盒子放进一只抽屉里，装进大衣橱中。尽管这么藏了又藏，雄大孔雀蝶仍然蜂拥而来，多得就像明显地把钟形罩放在一张桌子上时一样。女囚被放在帽盒里，裹进一只关好的壁橱等待着的那个晚上的情景至今仍历历在目。雄大孔雀蝶们扑向壁橱门，用翅膀扑打着，“啪啪”连声，想闯进去。这些过路的朝圣者，也不知从何处飞过田野来到此处，它们非常清楚门后面藏着什么。

因此，任何认为存在类似无线电报的通信手段的说法都无法让人接受，因为一道屏障无论是好导体还是坏导体，一经出现便立即阻断了雌大孔雀蝶的信号。为了让信号畅通无阻，传得很远，必须具备一个条件：囚禁雌大孔雀蝶的囚室不能关得严丝合缝，密不透风，要让内外空气相通。这又使我们回到了存在一种气味的可能性上，但那是经我用樟脑所做的实验给否定了的。

我的大孔雀蝶的茧业已告罄，但问题仍然没有弄个一清二楚。我第四年还要继续搞下去吗？我放弃了，原因如下：如果我想跟踪观察一只大孔雀蝶夜间婚礼中的亲昵举动，那是颇为困难的。献殷勤的雄性为达到目的肯定是无须亮光的，但我这人类的微弱视力夜间无亮光是看不见什么的。我起码得点上一支蜡烛，但又常常被飞舞的群蝶给扇灭了。提灯倒是可以免此烦恼，但是它光线昏暗，又会出现阴影，根本无法让你看得清清楚楚。

还不光是这一点。灯的亮光还会把蝴蝶从它们的目标引开，使之无法成其美事，而且照得太久，还会严重影响整个晚会的成功。来访者一飞进屋内，便疯狂地扑向火光，烧坏身上的绒毛，而且，从今以后因为被烧伤而疯狂，就无法用来取证了。如果它们没有被烧着，被隔在玻璃罩外面，落在火光旁边，便会像是被施了魔法似的，不再动弹。

一天晚上，雌大孔雀蝶被放置在餐厅的一张桌子上，正对着敞开的窗户。一盏煤油灯点着，灯上装有一个搪瓷的宽大灯罩，吊挂在天花板上。一些来访者落在钟形罩的圆顶上，在女囚面前急不可耐的样子。另外的一些来访者，飞过女囚囚室时略微致意一番，便向煤油灯飞去，盘旋片刻之后，被搪瓷灯罩的反射光照得迷迷糊糊的，便贴在灯罩下面一动不动了。孩子们已经伸手要去捉它们了。“别动，”我说，“别动。别惊扰它们，别搅扰这些前来光明圣体龛朝圣的客人们。”

整个晚上，它们全都没有动弹过。第二天，它们仍留在原地。对亮光的迷恋使它们忘掉了对爱情的陶醉。

面对这样的一些迷恋亮光的家伙，精确而长久的实验是无法进行的，因为观察者需要照明。我放弃了对大孔雀蝶及其夜间婚礼的观察。我需要一只习性不同的蝴蝶，它得像大孔雀蝶一样勇敢地奔赴婚礼幽会，但又能在白天行房。

在用一只满足上述条件的蝴蝶进行研究之前，暂时先别顾及时间的先后次序，说几句我结束研究之前飞来的最后一只蝴蝶的事。那是一只小孔雀蝶。

别人不知从哪儿给我弄来一只很棒的茧，裹着一个宽大的白色丝套。从这个不规则的大褶皱丝套中，很容易抽出一只外形似大孔雀蝶茧但体积要小一些的茧来。丝套端口用松散但又聚集的细枝结成网状，可出而不可进，我一眼便可看出那是一只夜间活动的大孔雀蝶的同类。丝套上有编织者的名号。

果然，3月末圣枝主日那一天的清晨，那只茧孵出一只雌小孔雀蝶，我立刻把它关进实验室的钟形金属网里。我打开房间的窗户，好让这件大事传布到田野中去，而且必须让可能前来的探访者自由进入房间。被囚的这只雌蝶贴在金属网纱上，一个星期都没再动一动。

我的小孔雀蝶女囚美丽极了，一身呈波纹状的褐色天鹅绒华服，上部翅膀尖端有胭脂红斑点，四只大眼睛，宛如同心月牙，黑色、白色、红色和赭石色混在一起。如果不是色泽那么发暗的话，几乎就是大孔雀蝶的装饰。这种体形和服饰如此华美的蝴蝶，我一生中只见到过三四次。我昨天见了茧，但从未见到过雄性蝶。我只是从书本上知道雄性比雌性要小一半，体色更加鲜艳，更加花枝招展，下部翅膀呈橘黄色。

我还不了解的陌生贵客——羽饰漂亮的雄蝶，它会飞来吗？在我们周围这一片似乎很少见到它。在它那遥远的藩篱墙中，它能得知那只适婚雌蝶在我实验室的桌子上正等待着它吗？我敢保证它会前来的，而且我错不了的。瞧，它来了，甚至比我预料的还早到了。

晌午时分，我们正要吃午饭，因心悬可能会出现的情况尚未来用餐的小保尔，突然跑到饭桌前，面颊红通通的。只见一只漂亮的蝴蝶在他的指间扑扇着翅膀，它正在我实验室对面飞舞时，被小保尔一下子捉住了。小保尔递过来给我看，以目询问我。

“哇！”我说，“正是我们等待着的朝圣者呀。先别吃了，赶快去看看是怎么回事。回头再吃吧。”

因奇迹的出现，午饭都给忘了。雄小孔雀蝶令人难以置信地按时被女囚给神奇地召唤来了。它们艰难曲折地飞翔，终于一只接一只地飞来了，它们都是从北边飞过来的。这个情况很有价值。的确，乍暖还寒已经一个星期了。北风呼啸，吹落了老巴旦杏树新绽开的花蕾。这是一场凶猛的风暴，通常在我们这里是预示着春天不远了。今天，气候突然转暖，但北风依然在呼啸着。

在这段时间陡变的天气中，飞来找那只雌小孔雀蝶的所有雄小孔雀蝶全都是从北边飞到我的拘蝶园中的。它们是顺着气流飞来的，没有一只是逆流而来的。如果它们有与我们相似的嗅觉作为罗盘，如果它们是受分解于空气中的有味道的微粒指引的，那它们就应该是从相反的方向飞来才对。如果它们是从南边飞来的，我们就会认为它们是闻到风吹来的气味才找到地方的。在北风呼啸、空气吹净、什么味道也闻不到的天气里，从北边飞来，怎么可能假定它们在很远的地方就嗅到了我们所说的气味呢？我觉得有气味的分子不可能会顶着强风传给它们。

两小时中，在灿烂的阳光之下，来访的雄小孔雀蝶们在我的实验室门前飞来飞去。其中大部分都在一个劲儿地寻来觅去，或撞墙欲入，或掠地而过。见它们如此犹豫不决，我想它们是因找不到引它们飞来的那个诱饵的确切位置而十分着急。它们从老远飞来，没有弄错方向，可到了地方却又拿不准确切地点了。不过，它们迟早会飞进屋内去向女囚致意的，但也不会恋恋不舍。下午两点，一切便结束了。一共飞来了十只雄小孔雀蝶。

整整一个星期，每当中午时分，阳光极其明亮时，一些雄小孔雀蝶便会飞来，但数量在减少。前后加起来一共将近有四十来只。我觉得无须重复实验了，因为不会给我已知的情况再添加点资料了，所以我只是注意两个情况。

首先，小孔雀蝶是昼间活动的，也就是说它们是在光天化日之下举行婚礼的。它们需要充足明亮的阳光。而与它成虫的形态和毛虫的技艺相近的大孔雀蝶则完全相反，需要日暮天黑之后。这种相反的习性谁有本事解释清楚谁就去解释吧。

其次，一股强气流从相反方向吹散能够给嗅觉提供信息的分子，但却不会像我们的物理学所假设的那样，阻止小孔雀蝶飞抵有气味的气流的相反一面。

为了继续研究，我们需要的是夜间举行婚礼的大孔雀蝶，而不是小孔雀蝶。后者出现得太晚了，而我并没有再研究它。我需要的是大孔雀蝶，不管是什么样的，只要它在婚庆时行房敏捷能干即可。这种大孔雀蝶，我能获得吗？



小阔条纹蝶

是的，我能得到它，我甚至已经得到它了。一个七岁的男童，脸上透着灵气，但并不每天洗脸，他光着脚，短裤破烂，用一条带子系着，他每天都给我家送萝卜和西红柿。一天早晨，他提着蔬菜篮子来了，收下了我给的蔬菜钱，放在手心里一枚一枚地数着那几枚他母亲期盼的苏，然后便从口袋里掏了一件东西，是他头天沿着一个藩篱捡拾兔草时发现的。

“还有这个，”他把那东西递给我说，“这个您要不？”

“要呀，我当然要。你想法再给我找一些，你找到多少我要多少，而且我答应你每个星期天带你去玩旋转木马。喏，我的朋友，这是两个苏，给你的。把这两个苏单放，别同萝卜钱混在一起，免得向你妈报账时报不清楚。”我的这位头发乱蓬蓬的小家伙看到这么多钱简直开心极了，隐约感到自己要发大财了。

他走后，我仔细地观察着那个东西。这东西值得花气力去寻找。那是一只漂亮的茧，呈圆盾形，很容易使人联想到蚕房里的蚕茧。它很坚硬，呈浅黄褐色。从书本上的一些简单介绍来看，我几乎肯定这是一只橡树蛾的茧。如果真的是的话，那真是老天所赐！我就可以继续我的研究，也许还可能让我补足大孔雀蝶让我隐约瞥见的材料。

橡树蛾确实是一种传统的蝶蛾，没有一本昆虫学论著不谈及它在婚恋期间的突出表现的。据说有一只雌橡树蛾被困在一个房间里，甚至刚刚在一只盒子底部孵完卵。它远离乡野，困于一座大城市的喧闹之中。但是，孵卵之事还是传给了树林里和草坪间的相关者。雄橡树蛾们在一个不可思议的指南针的引导之下，从遥远的田野间飞来，飞到盒子跟前，谛听，盘旋，再盘旋。

这些奇情趣事我是从书本中了解到的，但是看到——亲眼看到，同时还再稍做一番实验，那完全是另一回事。我花了两个苏买的那东西里面有什么呢？会从中飞出来那个著名的橡树蛾吗？

它还有另一个名字：布带小修士。这个新颖别致的名字是由其雄性的外衣导致的，那是一件棕红色修士长袍，但它不是棕色粗呢，而是柔软的天鹅绒，前面的翅膀横有一条泛白的、长得像眼珠似的小白点。

这里所说的布带小修士，也就是小阔条纹蝶，不是那种在合适的时候，我们心血来潮，带上个网子出去一捉就能捉到的平淡无奇的蝴蝶。在我们村子周围，特别是在我的荒石园中，我住了二十来年还从来没有见到过它。确实，我不是狩猎迷，标本上的死昆虫我并不太感兴趣，我要的是活物，要能表现其天赋才能的昆虫。不过，我虽无收集者的那种热情，但我对田野里生机盎然的一切都十分关注。一只身材和服饰如此与众不同的蝴蝶要是被我遇上，我肯定会捉住它的。

我许诺带他去骑旋转木马的那个小家伙再也没能捉到第二只。三年里，我拜托朋友和邻居帮我找，特别是求那些年轻人，他们是荆棘丛林中眼明手快的搜索者。我自己也在枯叶堆中翻来找去，查看一堆堆的石块，掏摸一个个的树洞，但都一无所获，稀罕的蝶茧仍未能找到。这足以说明在我住处周围小阔条纹蝶十分罕见。到时候我们将会看到这一点是多么重要。

我猜测的没错，我的那只唯一的茧正是那种著名的蝴蝶的。8月20日，一只雌蝶从茧中出来，胖嘟嘟的，肚子大大的，衣着与雄蝶一样，但是其长袍是米黄色，更加淡雅。我把它放在我工作室中间的一张大桌子上，用金属钟形网罩罩住。大桌子上放满了书籍、短颈大口瓶、陶罐、盒子、试管以及其他一些器械。大家知道这个环境，就是我为大孔雀蝶准备的那个处所。有两扇窗户朝向花园，阳光照进屋里。一扇窗户是关着的，另一扇则白天黑夜全都敞开着。小阔条纹蝶就待在这两扇窗户中间那四五米间隔之处的半明半暗之中。

当天余下的时间以及第二天过去了，没有什么值得一提的事情发生。小阔条纹蝶用前爪抓住金属网纱，吊挂在朝阳的那一边，一动不动，像死了似的，翅膀未见颤动，触角也没有抖动，如同大孔雀蝶的情况一样。

雌小阔条纹蝶发育成熟了，细皮嫩肉在变结实。它运用一种我们的科学尚毫无意念的方法在制作一种无法抗御的诱饵，把一些拜访者从四面八方吸引过来。它那胖嘟嘟的身体里出现什么状况了？里面发生了什么变化，把周围闹得天翻地覆？如果我们能了解它那炼丹术的秘诀，我们将会增加很多认知。

第三天，新娘子已经准备好了。它周围像过节似的热闹起来了。我当时正在花园里，因为事情拖得太久，对成功已经感到绝望。突然，下午3点，天气很热，阳光灿烂，我隐约看见一群蝴蝶在开着的那扇窗框间飞来飞去的。

它们是来向美人儿献媚取宠的情郎。有一些从房间里飞出去，另一些则飞进去，还有一些落在墙上休息，好像因长途跋涉而疲惫不堪了。我隐约看见一些从远处飞来，飞进高墙，飞过高高的柏树冠。它们从四面八方飞来，但数量越来越少。我未能看到婚庆开始的情况，现在客人们差不多都已到齐了。

我们上楼去看看吧。这一次是在大白天，任何细节都没漏掉，我又见到了那只夜巡大孔雀蝶让我头一回见到的令人惊讶不已的情景。在我的工作室里，一大片的雄小阔条纹蝶在翻飞，转来绕去，我尽量地以目测估算，大概有六十来只。在围着钟形罩绕了几圈之后，有一些便向敞开的窗户飞去，但随即又飞了回来，又开始围着钟形罩转悠开来。最猴急的则停在钟形罩上，用爪子相互抓挠、推搡，竞相取代别人抢占最佳位置。钟形罩里面的女俘大肚子垂着贴在网纱上，不动声色地等待着，在这群纷乱的雄蝶面前，没有一丝激动的表情。

雄小阔条纹蝶无论是飞走的还是飞来的，无论是坚守在钟形罩上的还是在室内飞舞的，在三个多小时的过程中，一直在疯狂地舞动着。但是日已西下，气温有点儿下降，雄蝶们的激情也随着降温。有许多只飞走了，没再飞回来。另外一些占好位置以利明日再战，它们紧贴着那扇关着的窗户的窗棂，如同雄大孔雀蝶一样。今天的节庆活动到此结束。明天肯定还将继续，因为受网纱阻隔，活动尚未有任何结果。可是不然！令我大为沮丧的是活动并未再继续，这都是我的错。晚上，有人给我送来一只螳螂，个头儿特别小，所以我非常喜欢。由于老是想着下午的种种情况，我便不经意地匆忙把它这个食肉昆虫放进了那只雌小阔条纹蝶的钟形罩里了。我压根儿就没想到这两种昆虫共居一室是会产生恶果的。那只螳螂一副瘦小模样，而那只雌小阔条纹蝶却是那么胖嘟嘟的，所以我一点儿也没担心。

唉！我对带铁钳的食肉昆虫的凶残性认识太少！第二天，我惊呆了，痛苦地发现那只小螳螂正在啃咬那只胖蝴蝶。后者的脑袋和前胸已经没有了。可怕的昆虫！你让我度过了多么惨痛的时刻啊！再见了，我整夜冥思苦想的研究工作。三年中，我因无研究对象而无法继续我的研究。

但愿这倒霉事别让我们忘掉我们刚了解到的那一点点情况。仅一次聚会，就有将近六十只雄小阔条纹蝶飞来。如果我们考虑到这种蝴蝶的稀少，如果我们记起我和我的助手们那整整数年连续无果的研究，那这个数目将让我们惊讶不已了。找不到的那种蝴蝶在一只雌蝶的引诱下，竟一下子来了这么多。

它们是从哪里飞来的呢？毫无疑问，来自老远的地方，来自四面八方。很久以来我一直在住处附近寻来找去，一丛丛荆棘、一堆堆石块，我都翻了个遍，所以我可以肯定我们周围没有橡树蛾。为了在我的工作室里聚集一大群这种蝶蛾，我曾寻遍郊外各地，也不知找了多少地方。

三年过去了，我日思夜求的运气终于让我得到了两只小阔条纹蝶茧。8月中旬前后，这两只茧相隔几天为我孵出一只雌蝶，使我得以丰富并重复先前的实验。

我很快便又重新进行大孔雀蝶已经给了我非常肯定答复的种种实验。白昼的朝圣者也很灵巧，并不比夜间朝圣者差。它们挫败了我所有的计谋。它们准确地飞向被金属网罩罩着的那个女俘，无论网罩置放在什么地方；它们能够在壁橱暗处发现女俘；它们能够在一只盒子的最里面找到女俘，只要这只盒子没有盖得太严。如果盒子关得严丝合缝，它们得不到信息，也就不再来了。在此之前，它们一再重复的是大孔雀蝶的英勇行为，别无其他。

一只盖得严严实实的盒子，空气无法流通，雄小阔条纹蝶也就完全无法知晓女俘的情况。即使把这只盒子放在窗户上十分显眼的地方，也没有一只雄性飞来。因此，我立即想起了无论是金属的、木制的、硬纸板的还是玻璃质的隔墙，都传导不了有气味的散发物。

我对夜巡大孔雀蝶就此做过实验，它没被樟脑味蒙骗，在我看来，樟脑气味大极了，人的嗅觉就感觉不到被它压住的细微气味了。我用小阔条纹蝶重新进行了这种实验。这一回我把我所存有的汽油和有气味物统统都给用上了。

一打的碟子放好了，一部分放在囚禁女俘的金属钟形网罩里，另一部分放在网罩四周，围成一圈。有几只装着樟脑，有几只装着宽叶薰衣草香精，有几只装着汽油，还有几只装着臭鸡蛋味的碱硫化物。不能再多放什么了，否则女俘会窒息身亡的。这些小碟子早晨便放好了，以便聚会开始时屋子里已经弥漫着种种气味。

下午，工作室变成了恶心的配药室，一股浓烈的薰衣草香气加上碱硫化物恶臭的混合气味。而且别忘了我还在这间屋里大量地熏烟。煤气厂、烟馆、香料厂、炼油厂、臭气熏天的化工厂全都集中在这间屋子里了，这样能否使小阔条纹蝶迷失方向呢？

根本就没有。3点，雄小阔条纹蝶像通常一样纷纷飞来。它们都往钟形罩那儿飞，其实我事先已经用一块厚布把罩子蒙上了，以便增大难度。它们一飞进屋内，便被一种混杂着各种气味的浓烈氛围包围住了，但它们仍旧朝着女俘所在的囚室飞去，想从厚布的褶皱下面钻进去与女俘相会。我的计谋未能奏效。

这次实验完全失败了，它重复了大孔雀蝶实验的结果。这次的失败之后，我理所当然地要放弃是有气味的散发物在指引小阔条纹蝶参加婚庆的观点。我之所以没有放弃，应该归功于一次偶然的观察。意外和偶然有时会给我们带来惊喜，把我们引向此前一直在毫无结果地寻觅的真理的道路。

一天下午，我想弄清楚蝴蝶一旦飞进屋里，视觉在寻找目的物中是否还起点儿作用，便把那只雌小阔条纹蝶放在一只玻璃钟形罩中，还给它弄点儿带枯叶的橡树小枝让它停靠。玻璃罩就放在桌子中间，冲着敞开的那扇窗户。雄蝶飞进屋里一定看得见女俘的，因为后者就在它们必经之路上。雌蝶在其上待了一夜和一个早上的那个金属纱网钟形罩下的放了一层沙土的陶罐，我觉得很碍事，未加任何考虑便把它放到屋子另一头的地板上，那个角落只能透进半明半暗的光线，离窗户有十来步远。

接下来发生的事把我的思绪搅成一团。飞进来的到访者中没有一位在玻璃罩那儿停下来，而玻璃罩就在明亮的阳光下面，女俘显眼地居于其中。它们全都没朝雌蝶看一眼，没有探询一下。它们全都飞向房间另一头我放着陶罐钟形罩的那个暗黑的角落。

它们落在金属纱网罩圆顶上，久久地在探寻，扑扇着翅膀，还稍稍在相互争斗。整个下午，直到日影西斜，它们都围着空空的圆顶飞舞，以为雌蝶就身陷其中。最后，它们飞走了，但没有全飞走。有几个执着者不想走，死死地钉在那儿，像是被施了定身法似的。

这真是个奇怪的结果：我的这些蝴蝶飞到那人去楼空之地，长留不去，尽管眼见罩中无蝶，仍不甘心。从雌蝶所在的那只玻璃钟形罩旁飞过时，来来去去的这群雄蝶中不可能一个也没看出有雌蝶的，但它们就是没有在此哪怕作稍事的停留。它们被一个诱饵给弄得神魂颠倒，竟置真实物于不顾了。

它们是被何物欺骗的呢？第一天整个夜晚和第二天的整个上午，雌蝶都是待在金属纱网钟形罩里的，它忽而吊在纱网上，忽而在陶罐的沙土层上歇息。它碰过的东西，特别是它那大肚子蹭过的东西，长时间接触之后，浸透了一些散发物的气味。那就是它的诱饵，就是它的激发情欲的药物，那就是引得雄蝶神魂颠倒、纷至沓来的催情剂。沙土层把这尤物保存一段时间，并向四周扩散出去。因此，是嗅觉在引导雄蝶们，在远处向它们发出信息。它们为嗅觉所控制，不去考虑视觉所提供的信息，所以途经美人儿正被关押的玻璃囚室时，一飞而过，直奔神奇气味在散发的纱网、沙土层，直奔女魔法师除了气味以外什么也没留下的那座空房。

那无法抗拒的催情剂需要一定的时间才能配制好。我猜，它像一种挥发性气体，一点点地散发出去，让一动不动的大肚雌蝶沾过的东西便浸满了这种气体。如果玻璃钟形罩放在桌子正中间，或者更好一些，放在一块玻璃上，内外就无法很好地沟通，而且，雄蝶凭嗅觉什么也感觉不到，它们就不会前来，无论你实验多久都无济于事。可我眼下不能以这种内外无法沟通作为理由，因为即使我搞出一个好的沟通环境，用三个小垫子把钟形罩抬离支座，雄蝶们也不会一下子飞来，尽管屋子里雄蝶为数不少。但是，等上半个小时左右，盛有雌蝶催情剂的蒸发器似的器官一起作用，求欢者们立即就会像通常那样纷至沓来。

掌握了这些出乎意料、拨云见日的材料，我就可以进行不同的实验了，这些实验在同一个方面全都是具有结论性的。早晨，我把雌蝶放在一个金属网钟形罩里。它的栖息处是同先前一样的一根橡树细枝。雌蝶在里面一动不动，像死了似的。它在细枝上待了许久，藏在大概浸润着其散发物的叶丛中。当探视时间临近时，我把浸足了散发物的细枝抽出来，放在离敞开的那扇窗户不远处。另外，我让钟形罩中的雌蝶待在房间中央的桌子上显眼的地方。

蝴蝶纷纷来到，先是一只，然后是两只、三只，很快就是五只、六只。它们进来，出去，又回来，飞上飞下，飞来飞去，始终是在那扇窗户附近，那根细橡树枝放在椅子上，离窗户不远。谁也没往那张大桌子飞，而雌蝶就在那儿的金属网罩中等候它们，离它们并没有多远。它们在迟疑，这可以清楚地看出来：它们在寻找。

最后，它们终于找到了。那它们找到什么了？找到的正是那根细枝，那根早晨曾是胖雌蝶的粉床。它们急速扑扇着翅膀，它们飞落在叶丛上，它们忽上忽下地搜寻、抬起、移动树叶，以致最后那根很轻的细枝被弄掉到地上去了。它们仍在落在地上的细枝叶丛中搜索。在翅膀和细爪的扑打抓挠下，细枝在地上移动着，仿佛被一只小猫用爪子抓扑的破纸团。

当细枝连同那群搜索者移动到远处时，突然新飞来两只小阔条纹蝶。那把刚才放有细枝叶的椅子就在它俩飞经的途中。它俩在椅子上落下，急切地在刚才放过细枝的地方嗅闻个没完。然而，对于先来者和新到者来说，它们热盼的那个真实目标就在那儿，很近，被一只我忘了遮盖起来的金属网罩罩着。它们谁也没有注意到它。它们在地上继续推挤雌蝶早上睡过的那个小床，它们在椅子上继续嗅闻那张粉床曾经放过的地方。日影西斜，撤退的时刻到了。再说，撩拨的气味也在渐渐地淡去。拜访者们没什么可做的了，只好飞走，明日再来。

我从随后的实验中得知，任何材料，不管是哪一种，都可以代替我那偶然的启示者——带叶的细枝。我稍许提前一点儿把雌蝶放在一张小床上，上面时而铺着呢绒或法兰绒，时而放些棉絮或纸张，我甚至还强迫雌蝶睡木制的、玻璃的、大理石的、金属的硬硬的行军床。所有这些东西在雌蝶接触了一段时间之后，都像雌蝶本身似的对雄蝶们有着同样的吸引力。它们全都具有这种吸引雄蝶的特性，只不过有的强些，有的弱些。最好的是棉絮、法兰绒、尘土、沙子，总之是那些多孔隙的东西，而金属、大理石、玻璃则很快便失去它们的功效。总而言之，但凡雌蝶接触过的东西，都能把其吸引力的特性传出去。因此，橡树细枝掉到地上之后，雄蝶们仍旧纷纷飞到那把椅子的坐垫上。

我们来选用一张最好的床，比如法兰绒床，我们将会看到新奇的事。我在一只长试管或小阔条纹蝶正好可以飞进去的一只短颈大口瓶里放一块法兰绒，让雌蝶整个上午都待在上面。来访者们钻入器皿中，在里面拼命扑腾，但却怎么也飞不出来了。我给它们布置了个陷阱，可以让它们有多少死多少。我们把那些落难者放走吧，把藏于盖得严严实实的盒子的最秘密处的那块床垫抽出来。晕头转向的雄蝶们又回到那只长试管里，又钻进了陷阱。它们受到的是法兰绒传递给玻璃的那种气味的引诱。

我因此坚定了自己的想法。为了邀请周围的众蝶飞赴婚宴，为了老远地通知它们并引导它们，婚嫁娘散发出一种我们人的嗅觉感觉不出来的极其细微的香味。我的家人们，包括孩子们那最灵敏的鼻子，凑近那只雌小阔条纹蝶也没有闻出一丝一毫的气味。

雌小阔条纹蝶停留过一段时间的任何东西都很容易地浸润了这种催情剂，只要散发物不消失，这些东西自此也就如雌小阔条纹蝶一样具有了吸引力。

没有任何可以用眼看出的诱饵。在求欢者们心急火燎地围着的刚刚弄好的纸床上，没有任何看得出的痕迹，也没有一点儿浸润的样子，其表面在浸润了催情剂之后与没有浸润之前一样的干净整洁。

这种催情剂配制得很慢，须一点儿一点儿地积聚，然后才能充分地散发出去。雌蝶被从其粉床弄走，移到别处，暂时失去了诱惑力，变得冷漠起来；雄蝶们飞往的是被长时间浸润之后的雌蝶栖息地。然而，御座重新放好，被抛弃的女皇重新掌权了。

信息流通的开始时间有早有晚，这要根据昆虫的品种而定。刚孵出的那只雌小阔条纹蝶需要一段时间才能发育成熟，才能安排自己的蒸发器似的器官。雌大孔雀蝶早晨孵出，有时候当晚便有探访者飞来，但更经常的是第二天，经过四十来个小时的准备之后才有求欢者。雌小阔条纹蝶则把自己召唤异性的活动推得更迟，它的征婚广告要等个两三天之后才发布。

让我们稍稍回过头来看看其触角的蹊跷功用。雄小阔条纹蝶与其婚恋方面的竞争对手一样有着漂亮的触角。把其层叠状的触角视作导向罗盘是否合适？我并无太大把握地对它们进行了我以前做过的那种截肢手术。被动过手术的雄小阔条纹蝶没有一只再飞回来过。但也别忙于下结论。我们从大孔雀蝶那儿已经知道，它们的一去不复返有着比截肢的结果更加重要的原因。

另外，第二种小阔条纹蝶——苜蓿蛾，这种与第一种小阔条纹蝶很相近的蝴蝶，也有华美的羽饰，也给我们出了一道难题。在我家附近常常见到它们，就在我那座荒石园里，我发现过它的茧，人们极容易把它的茧与橡树蛾的茧搞混。我一开始就曾把它们搞混过。我原指望从六只茧中得到小阔条纹蝶，但将近8月末时，我得到的却是六只另一品种的雌蝶。这下可好，在这六只在我家孵出的雌蝶周围，从未见过有一只雄蝶出现，尽管附近无疑就有雄小阔条纹蝶出没。

如果宽大而多羽的触角真的是远距离信息传输工具的话，那为什么我的那些有着华美触角的邻居却未获知在我工作室中发生的情况呢？为什么它们的美丽羽饰并未让它们对一些事情发生兴趣呢？而所发生的这些事情本会让另一种小阔条纹蝶纷纷飞来的。这再一次说明器官并不决定才能。尽管有着相同的器官，但某种才能一种昆虫具有，而另一种并没有。



象态橡栗象

我们的机器中有某些部件很奇怪，在它们处于静止状态时，你无法知道它们是怎么回事。一旦机器转动起来，怪诞的装置便咬住齿轮，打开、闭合联动杆，我们就看见了各部件的巧妙组合，每个部件都在为实现预定功效而匠心独运地各司其职。这就是各种象虫，尤其是橡栗象的情况。正如其名所示，橡栗象就是生就对付橡栗、榛子以及其他类似坚果的。

在我们那片地区，最引人瞩目的象虫便是象态橡栗象。它的名字起得真妙！让人产生很多联想！啊！瞧它那副滑稽相，嘴上还叼着一只长烟斗哩！这烟斗细如马鬃，棕红色，几乎笔直，其长无比，以至于橡栗象只好斜着身子，让它伸直，免得折断，像头前伸出一支长矛似的。这么长的一根尖桩——这么一个怪鼻子，橡栗象用它来干什么呢？

我看见有人对此耸耸肩，表示不屑。如果说人生的唯一目的确实是通过明的或暗的手段挣钱的话，那这种问题问得就有点儿荒唐了。

好在另有一些人则不然，在他们眼里凡事都是重要的，没有微不足道的。他们知道思想的面包是用一些细碎的面团揉成的，它们并不比收获的粮食来得无关紧要；他们知道耕耘者与询问者都在用聚集起来的面包屑供养这个世界。

让我们珍惜这种需求吧，让我们继续讲述下去。用不着看着橡栗象干活儿，我们也可以猜测到它们奇形怪状的长嘴上有一个类似我们用来钻坚硬物体的钻头。它的大颚是两个钻石尖，构成钻头尖端的高强度齿甲。这种象虫类似菊花象，但其条件要比后者差，它们用这种钻头来开道，以便安放自己的虫卵。

尽管这种猜测不无道理，但毕竟不是确定无疑的。只有看着橡栗象干活儿，我才能知道其中的奥妙。

耐心的人总会碰到机会的，因此10月上旬我终于看到橡栗象在干活儿了。我当时惊讶极了，因为节气已经很晚了，一般来说一切技术性的活儿都干完了。寒露一到，昆虫的季节便告结束。

那一天，天气坏透了，刺骨的寒风呼啸着，冻得人嘴唇像被刀割似的。这种天气跑到荆棘丛去察看，非得意志坚强不可。但是，假如长嘴橡栗象如同我所猜想的那样用长杆工具钻橡栗，那就得赶快去看，时间是不等人的。橡栗仍是绿的，但已经有很大的个头儿了。再过两三个星期它们将变成褐色，完全熟了，随即就会掉到地上。

我疯看了一圈，颇有收获。在墨绿的橡树上，我发现一只橡栗象，长鼻子已经有一半钻进一只橡栗中去了。仔细观察它是不可能的，因为树枝被寒风吹得抖动个不停。于是，我便把那根树枝折断，轻轻地放在地上。那只橡栗象没有注意到被搬了家，仍在继续干着。我躲在一丛矮树后面，蹲在它的近旁，看着它干活儿。

象态橡栗象脚上蹬着黏性套鞋，可以牢牢地贴在光滑浑圆的橡栗上。后来，在我的实验室里的玻璃壁上，它也是靠着这种黏性套鞋得以垂直地爬上爬下。此刻，橡栗象正在橡栗上用自己的手摇曲柄钻忙乎着。它缓慢而笨拙地围着它那根插入橡栗中的钻杆移动着，在画着半圆，圆心就是钻孔，然后又折回头来，画一个反向的半圆。它反复地这么画来画去，如同我们运用手腕的力量用钻子在木头上转来转去地钻洞一样。

长鼻子在一点儿一点儿地钻进去。一小时后，长鼻子见不着了。然后它歇息了片刻。最后，长鼻工具抽了出来。随后会出现什么事呢？这一次没有出现其他什么事。橡栗象丢下了它钻探的那口井，一本正经地退了出来，蜷缩在枯树叶中。今天我不会获得更多的资料了。

但我并未放松警惕。在有利于捕捉虫子的无风的日子里，我回到了先前去的地方，很快便捉到了一些，装进我实验室的金属网罩中。鉴于这是一项慢工细活，我知道会有不少的困难，所以我宁愿在自己家里不紧不慢地观察研究。

这么做棒极了。如果我像开头一样继续在树林中观察橡栗象的劳作的话，即使我能找到一些橡栗象为我观察所用，那我也永远不会有耐心把它们选择橡栗、钻孔和产卵的情况从头观察到尾的，因为它们干活儿既细心又慢悠悠的。

组成我的橡栗虫所光顾的矮树林的有三种橡树：绿橡树、短柔毛橡树和胭脂虫栎树。如果樵夫不过早砍伐的话，绿橡树和短柔毛橡树会长成很漂亮的树木，而胭脂虫栎树只是一种可怜的荆棘而已。绿橡树是这三种树木中挂果最多的，是橡栗象的最爱。其橡栗坚硬，长形，中等大小，硬壳不太粗糙。短柔毛橡树的果实一般来说长得不好，短小而又皱巴，没熟就掉落了。塞里昂丘陵的干旱气候对这种橡树极为不利。因此，橡栗象只是在退而求其次的情况下才选用它。

胭脂虫栎树是一种短小的灌木，矮得一迈步就能跨越过去，但其果实却是多汁的，与栎树那可怜巴巴的外表形成强烈的反差。其橡栗鼓鼓的，呈粗大的鹅卵形，壳上立着粗糙的鳞片。象态橡栗象找不到比这更好的居所了，这里既是坚固的住宅，又是丰富的粮仓。

我把这三种橡树长满橡栗的几根树枝放在我的金属网罩圆顶下面，将它们一头浸在一盆水里，以保持新鲜。小树枝上放了数目合适的配对橡栗象，最后，实验仪器也放在我实验室的窗户上。天气晴朗时，一天大部分时间都能照到太阳。现在，让我们耐着性子时刻监视着。我们将会得到回报，钻探橡栗值得一看。

我们并没等待太久。准备工作做好之后的第三天，我在橡栗象开始干活儿时准时到来。雌橡栗象比雄性体形更壮实，用手摇曲柄钻的时间也更长，它仔细地察看那个橡栗，无疑是准备产卵。

它一步一步地从前头爬到后头，从上面爬到下面，爬遍了那个橡栗。橡栗壳很粗糙，很容易在上面爬动。如果脚底没有黏性套鞋，没有在各种姿态下都能保持平衡的刷子形鞋底，在橡栗的其他部位爬动就不太容易了。橡栗象以同样从容的姿势在橡栗的上下左右爬来爬去，从未摔落。

它已经选好了，这个橡栗被认为是最好的。它现在要在这个橡栗上钻一个探测洞。橡栗象的钻杆太长，操作起来很困难。为取得最佳机械效果，就必须按照被钻件凸面的法线把钻杆竖立，然后再把干活儿时间以外呈前伸状态的这个碍事的工具收回到钻工的身体下面。

为达到这一目的，橡栗象用后腿支起身子，立在鞘翅尖端和后跗骨形成的三脚架上。没有什么比这个怪诞的钻工更加奇怪的了，它站立着，把长钻杆鼻子放回自己身下。

成功了，长钻杆笔直地竖了起来。钻探开始了，方法就是那天北风呼啸时我在树林中所见到的那种。它极其缓慢地钻着，从右往左，然后再从左往右，循环往复地这么干着。钻头并不是一种因始终朝着一个方向旋转而往下钻着的螺旋形开瓶器似的工具，而是一种套针，先是啃咬，然后轮番向着一个方向和另一个方向磨蚀，逐渐往下扎去。

在继续往下介绍之前，让我们先说一下一个偶然事件，它太引人瞩目，不能避而不谈。我多次偶然发现这种钻工死在自己的工地上。死者的姿态很奇特。如果死亡不总是什么严重的事，尤其是如果死亡发生在正忙着干活儿的虫子身上更不算什么严重的事，那种象虫怪模怪样的死亡姿态就会令人忍俊不禁。

探杆尖正好插在橡栗上。已经在干活儿了。在钻杆这个致命的尖桩的顶端，象态橡栗象垂直地悬于空中，远离各个支撑面。它已干瘪，也不知道死了有多少天了。爪子僵硬，缩在肚腹下面。即使这些虫爪像活着时那样灵活而又能伸长的话，它们根本也不可能够得着挂橡栗的枝丫的。到底突然发生了什么事，把可怜的橡栗象身子刺穿，如同我们所收集的标本那样，用大头针钉住标本的脑袋？

原来发生了一起工伤事故。由于钻杆太长，象态橡栗象开始干活儿时是用后腿站着的。假设这笨拙的钻工突然脚下一滑，两只附着抓斗一下子没有抓住，身子便立即脱离橡栗，被稍弯的钻杆这么一弹便被甩了出去，因为开始干活儿时，必须让钻杆稍微弯得多一点儿以利钻探。因而，它便被远远地抛离橡栗工地，徒劳地在空中拼命挣扎，它的跗骨——救命的钻头找不到任何可以抓附的东西。它因无任何支撑点以摆脱险境，最后筋疲力尽地死在长钻杆的顶端。如同我们工厂里的工人们一样，象态橡栗象有时候也成为自己机器的受害者。让我们祝它们好运，套上结实的黏性鞋套，小心干活儿，当心滑倒。我们再继续介绍吧。

这一次，机械运转良好，但是奇慢无比，所以往下钻探的情况用放大镜观察也看不出钻了多少。但象态橡栗象一直在钻探，歇息一会儿，立即又干起来。一小时、两小时过去了，我神情专注得紧张而疲乏，因为我一定要看一看那关键时刻的工作情况：象态橡栗象收回钻杆，返回来把卵放进井口。这样我起码可以预见到事情进行的状况。

两个小时过去了，我已经失去了耐心。我与家人协商。家中的三个人轮流值班，不间断地盯着执着的象态橡栗象，我必须不惜一切代价了解它的秘密。

我幸亏找了帮手，让他们帮我仔细观察。连续不断地观察了八小时之后，将近夜幕降临时分，监视哨在叫我。象态橡栗象已经干完活儿了。它确实在往后撤，在谨慎小心地抽回钻杆，生怕把它弄折了。钻具抽出头了，又笔直地伸向了前方。

那一时刻到了。唉！没到。我又一次上当了。八小时值班监视没见结果。象态橡栗象走了，没有利用自己钻探的成果便遗弃了那个橡栗。没错，我完全有理由怀疑自己在树林里所观察到的结果。在绿橡树林中忍受烈日的烤炙，全神贯注地待着，简直是一种难以忍受的折磨。

整个10月，我在助手的帮助下，查看了许多没有卵的钻井。观察的时间长短不一，一般是两小时，有时候达到或者超过半天。

钻这些劳民伤财而多数又不放卵的井的目的何在？我们先来了解一下虫卵的位置以及幼虫最初几口食物的情况，或许答案就有了。

那些住有象态橡栗象卵的橡栗是挂在树上，嵌在橡栗壳里的，仿佛没有发生任何有损于绒毛叶的不正常事情。稍加留意，你很容易地便能辨认出它们来。在离栗壳斗不远处的光滑而仍绿油油的外壳上，可见一个小点，确系一灵巧的针所刺。由于坏死而产生的一个窄小的褐色乳晕很快便把这个小孔洞包围起来。那就是钻井口。另外还有几次，但并不多见，洞穴是穿过壳斗钻出来的。

咱们挑选那些新近钻孔的橡栗，也就是那些苍白针孔尚未因日久天长由褐色乳晕包围起来的橡栗。我们把它们的壳剥去。其中不少并未见有什么东西：象态橡栗象钻探了它们，但并未在里面产卵。它们同我网罩里的那些橡栗一样，被钻了无数小时，但之后却并未加以利用。许多橡栗里面有一粒卵。

无论壳斗上的井有多么深，这粒卵总是待在井底，在一堆绒毛叶中间。那儿有柔软的绒呢，是由壳斗提供的，被滋养品源泉——叶柄的渗液润湿。我看见了一只很小的象态橡栗象的幼虫，并亲眼看着它孵出来，它最初轻轻地咬那堆絮状的食物，那个用单宁酸调了味儿的新鲜面包。

只有那儿才有这种如同新生有机物一样多汁、易消化的小糕点，而象态橡栗象也只是在那儿——在壳斗和绒毛叶之间安放自己的卵。象态橡栗象十分清楚最适合其新生儿那虚弱的胃的食物在什么地方。

上面是相对而言较粗糙的绒毛叶面包。幼虫在头几小时的餐厅里增强了体力，然后并非直接地，而是通过其母用探针捅开的狭道钻进面包房。狭道中满是面包屑和吃了一半的残渣。幼虫吃了这种沿路备好的稍微粗糙的可口面粉，力气倍增，便完全钻进橡栗那坚硬的果肉中去。

这些情况说明了产卵的象态橡栗象是如何干活儿的。在钻探之前，它上下左右、前前后后地仔细查来看去，这时它的目的是什么？它是在了解这个橡栗是否已经被占据了。诚然，食橱很丰盛，但不够两只虫吃。我确实还从未发现有两只虫子在同一个橡栗中的。只有一只，始终只有一只。这一只在吃完丰盛的食物，消化完将食物变成橄榄绿色的小团团后，离开橡栗，下到地上。绒毛叶面包最多也就剩这么一丁点儿的面包屑了。原则是：每只象态橡栗象都有自己的圆形大面包，每个消费者都有自己的一份橡栗口粮。

把卵安置进去之前，先得检查一番，看看这个橡栗是否被占据了。可能存在的那个占据者在这个地下墓穴的底部，由满是鳞片的壳斗遮掩着。这个狭小的藏身处无什么秘密可言。但是，如果橡栗表面没有那细小的针眼的话，再尖的眼睛也猜不到里面藏着一个隐居者。

这个小点不明显，但可仔细辨出，它就是我的向导。有它在，我就知道橡栗有主儿了，或至少，是被做过与产卵有关的实验；它不存在，我就深信这个橡栗尚未有任何人占据。毋庸置疑，象态橡栗象也是根据同样的方法获知情况的。

我目光锐利，仔细地观察一切，必要时还动用放大镜。我把观察对象拿在手里转来转去地看这么一会儿，情况便一清二楚了。而它，这个近视的象态橡栗象观察者，却不得不到处查来验去，最后才确切地找到那个能说明问题的小孔。再说，这是家族利益在迫使它慎之又慎，而我只是好奇心使然。因此，它对橡栗的检查是极费工夫的。

橡栗一旦被确定完好无损，它就开始干活儿。钻头往下钻，一干就是好几个小时。然后，有好多次，象态橡栗象对自己的活计不屑一顾，走开了，钻探完了没有随即产卵。这么卖力地干了这么久又有何用呢？它只是为了饮水解渴、恢复体力才这么找一个橡栗随便钻钻吗？它嘴上的吸管会下到井底深处，在满意的角落吸几口富有营养的饮料吗？它这么忙乎一番，只是为了个人进食吗？

一开始，我真是这么想来着，因为我毕竟对它为了一大口饮料而这么坚韧不拔颇觉惊讶。但是，雄象态橡栗象的情况告诉了我实情，我便抛弃了这一想法。雄象态橡栗象也长有长嘴，必要时也能钻出一口井来，但我从未见过雄象态橡栗象有谁趴在一个橡栗上面，吭哧吭哧地在掘井的。为什么要这么费劲呢？这些节制饮食的昆虫有一点点吃的就足够了。用长鼻尖端稍稍刺破一片嫩叶，就足以维持它们的生命了。

如果说它们这些无所事事、无须为吃费神的雄虫无过多需求的话，那么那些忙于产卵的雌性又是怎么回事呢？它们来得及又吃又喝吗？不，被钻了孔的橡栗并不是一个小酒馆，任你在那儿没完没了地喝个够。长嘴伸进橡栗喝上这么一小口那倒有可能，但是，那些碎屑是不是它的初衷？真实目的我想我隐约地发现了。我前面说了，卵总是置于橡栗底部，在一些由叶柄渗出的液汁润湿的絮状物中间。幼虫刚孵出时，还啃不动挺硬的绒毛叶，只能咬壳底柔软的毛毡，以其液汁为食。

但是，随着橡栗长大成熟，这个蛋糕也就变得很硬了，味道以及液汁的量都随之有所变化——柔软部分变硬了，湿润的部分干燥了。在一个时期，新生儿所需的舒适条件全都齐备。假如稍早些，舒适条件未达到标准；稍晚些，条件就会过度成熟。

在外边，在橡栗的绿壳上，这种内部厨房的烹饪情况丝毫显现不出来。为了避免幼虫吃不合适的食物，做母亲的因为只是从外表查看了橡栗而不太了解情况，只好自己先用长鼻尖端尝尝粮仓底部的食粮。

妈妈在喂婴儿喝粥之前，也都先用嘴唇去试试粥的冷热。雌象态橡栗象也是以同样的慈母心对待自己的幼虫的。它把长鼻尖端伸到井底深处，看看里面的食物情况，然后再留下给自己的孩子。如果井底食物令它满意，它就把卵产下来；如果食物令它不满意，它就不再多往下钻探，弃之而去。这就可以解释为什么它钻了半天而弃之不用的原因。那是因为再钻下去也没有用处，井底的食物经仔细鉴定不符合要求。为了自家孩子的第一口食物，这些象态橡栗象多么细心、多么挑剔啊！

把新生儿放在将能找到多汁而柔软的、易于消化的食物的地方，这些细心挑剔的母亲还觉得不行。它们的关怀照顾还远胜于此。一个折中的办法也许有用，就是让小幼虫从最初的吃软糕点改变成吃硬面包。这个折中办法就在母亲钻出的那个坑道里。那儿有一些碎屑，是长嘴上的剪刀剪碎了的。另外，坑道内壁受损、变软，比其他东西更适合新生儿娇嫩的颚。

在啃咬绒毛叶之前，幼虫的确是先钻入这个坑道的。它以沿途找到的粗面粉为食；它收集悬于壁上的褐色微粒；最后，它已足够壮实，便弄破果仁那圆形大面包，钻进里面去，不见了踪影。胃已经锻炼好了，剩下的事就是放开肚皮吃了。

这种管状婴儿哺乳室应有一定的长度，以满足初生婴儿的需要。因此，做母亲的便用那把钻孜孜不倦地干活儿。如果探测只是局限于品尝一下食物，了解橡栗底部的成熟程度的话，操作就会简便得多，只需透过外壳在这块底部不远处进行就可以了。这一点象态橡栗象并不是不知道，我偶尔也发现象态橡栗象正在对坚硬外壳这么干。

我从中看到的只是急于了解情况的产妇的一种尝试。如果橡栗合用，钻探就将在稍高处，在壳斗外面重新开始。当应该产卵时，按惯例确实应尽可能地在高处钻孔，条件是只要钻杆够长就行。

花了大半天时间仍未完工的那个长钻洞是怎么回事呢？它干吗这么坚持不懈地干呀？就在离叶柄不远处，少用许多时间和少许多劳累钻头就可以钻到那个理想的地点——那个新生幼虫得以饮用的清泉。做母亲的这么费劲，自有道理：它这么做可以到达橡栗底部那理想之地，因此也就获得了最佳的效果，可以替自己的孩子准备好一个吃不完的面粉口袋。

这是些鸡毛蒜皮的事？不，对不起，这可是一些大事呀，这是在告诉我们象态橡栗象在储存最微不足道的东西时的细致入微，向我们证明了一种调节细枝末节的高级逻辑。

象态橡栗象像一个优秀的教育家，它有自己的好主意，值得尊敬。这起码是乌鸫的看法，乌鸫一到秋末，浆果开始短缺时，便美滋滋地拿这种长嘴昆虫充饥。虽说不够塞牙缝的，但味道却十分鲜美，没有尚未被严寒冻坏的橄榄苦涩。

如果没有乌鸫及其竞争对手的话，春天树木复苏时会成一幅什么景象呀！即使人因自己所干的蠢事而从地球上消失了，乌鸫用其鸣唱来庆祝万物复苏也同样是庄严隆重的。

除了满足森林欢乐之鸟——乌鸫的朵颐而很值得赞扬之外，象态橡栗象还有另一个功用——调节植物的无序生长。如同所有真正名副其实的强者一样，橡树是个慷慨大度者，它大量地提供橡栗。这么多的橡栗大地如何处理它们呢？森林缺少空间便会窒息，树木过多则会殃及所有树木。

不过，鉴于食物充沛，急于使过度生产保持平衡的消费者从四面八方纷纷赶来，田鼠这个原住民在一堆碎石中，在其草料床垫旁存储起橡栗来。松鸦这种外来户也不知如何获得消息的，成群结队地从远方飞来。一连几个星期，它们逐一地对橡树大加叼啄，还像被掐住的猫似的呱呱叫嚷着以表现自己的欢乐与兴奋，任务完成之后，便飞回自己北方的故乡。

象态橡栗象比大家动手更早。它把卵产在还很青的橡栗中。现在，橡栗落在地上，提前变成褐色，还被钻了个圆孔，象态橡栗象幼虫吃光了橡栗里面的食物便从这个小圆孔里爬出来。仅仅在一棵橡树下，就很容易捡满一篮子这种被掏空的橡栗。在清理过剩物资方面，象虫科昆虫远胜于松鸦和田鼠。

人为了养猪，也很快来了。在我们村子里，市镇击鼓宣读公告的人宣布，某日为在市镇树林里采摘橡栗的开始日，这可是件大事。前一天，最起劲儿的人便先行跑去查看地点，为自己选定最佳位置。第二天，天蒙蒙亮，全家人便都跑到选定的地点。父亲用长竹竿敲打高处的树枝；母亲围着麻布大围裙，进入林子深处，采摘手能够得着的橡栗；孩子们则捡拾掉落在地上的。一篮篮装满了，倒进筐里，装入大布袋中。

继田鼠、松鸦、象虫以及其他许多动物之后，现在轮到人类开心了，他们在计算采摘了这么多橡栗，自己的猪能长多肥。但是，一份开心之中也藏着一种遗憾，就是眼见这么多的橡栗散落地上，一个个都被钻了孔，被糟蹋了，一点儿用处也没有了。于是人们便对造成这种破坏的肇事者诅咒起来。听他们的口气，好像这森林只属于他们所有，似乎橡树只是为他们的猪才结果的。

我想告诉这些人，守林人是不会记录轻罪犯人的罪状的，而这种做法非常好，因为人太自私，在收获橡栗时看到的只是猪长肉，肉做肠，持这种态度，后果是严重的。橡栗在邀请大家都来利用它的果实。我们人从中获得了最大的一份，因为我们是最强者，那是我们唯一的权利。

但是，在不同的消费者中进行平衡的分配，是高于一切的大原则。在这个世界上，大家都各有自己的作用，无论强大与弱小。如果说乌鸫为万物复苏而欢快、鸣唱是大好之事，我们也别认为橡栗被蛀空是件坏事。蛀坏的橡栗里在为鸟儿准备饭后甜食哩，象态橡栗象肉质鲜美，能让鸟儿臀肥歌美的。

让乌鸫去歌唱吧，我们还是回过头来谈我们象虫科昆虫的卵。我们知道卵所在的地方：橡栗底部，在最鲜嫩多汁的果仁中。它是怎么住到那儿去的，那儿离壳斗边缘上方的入口可是够远的，这确实是个小小的问题，甚至可以说是幼稚的问题。但也别对它不屑一顾，因为科学就是由一些幼稚可笑的事物构成的。

第一个把一块琥珀在衣袖上摩擦，并得知摩擦后的琥珀竟能吸住麦秸的人，绝没猜想到我们今天的电的奇妙。他只是在天真地自得其乐而已。但这种儿童游戏经过反复地做，以各种各样的方法进行探索之后，就变成了世界上的强大力量之一。

观察者对什么都不应该忽视，因为永远也不会知道从最不起眼的事物中会产生什么。因此，我又对自己提出了这个问题：象态橡栗象是通过什么办法在离入口那么远的地方住下来的？

对于尚不知晓卵的位置但可能知道幼虫首先是从其底部咬吃橡栗的人来说，答案可能是这样的：卵产在坑道入口，在表面处，而幼虫则在母亲钻好的坑道里爬动，自己爬到储存幼儿食物的那个偏僻地点。

在掌握足够的资料之前，我自己起先也是这么解释的，但我很快就认为这种解释是错误的。当产妇把腹尖贴在刚用钻钻出的孔口便退走不久，我便摘下了这个橡栗。卵好像应该就在那儿，在入口处，在紧贴表面的地方……可并非如此，那儿并没有卵，卵在坑道的另一端。如果我大胆假设的话，卵是像一块石头似的掉进坑底的。

我们还是快点儿抛开这种愚蠢的想法吧！坑道极其狭窄，又堵满锉屑似的东西，这么直接掉下去是不可能的。再说，根据叶柄那直的或颠倒的方向，在一个橡栗里下落那就会在另一个橡栗里上升。

出现了第二种解释，同样是大胆的。我在想：布谷鸟在草地里任何地方下蛋，然后用嘴把蛋叼起，放到黄莺的狭小的窝里去。象态橡栗象会不会也用的是类似的法子呢？它会不会利用它的长喙把它的卵送到橡栗底部去呢？我看不到它身上还有其他什么工具能够达到这个深洞的底部。

然而，我们还是赶快抛开因想不出道理来而产生的这种怪诞的解释吧。象态橡栗象是从不会公开地产下卵，然后再去用喙叼住它的。如果它这么做的话，那娇弱的卵在狭窄而又堵塞的坑道里往下放的时候准会被挤压，必死无疑。

我感到非常尴尬。对象态橡栗象的身体结构很有研究的任何一位读者都会有此尴尬的。蚱蜢长有一把大刀，那是它产卵的工具，可以把卵送到地下它所希望的深处去；褶翅小蜂配备着一个探头，可以钻穿石蜂筑成的水泥建筑，把自己的卵放到后者半睡半醒的胖幼虫的茧内去。但象态橡栗象却没有这类短剑、匕首，它的腹部什么都没有，绝对没有。然而，它只需把腹尖贴在钻井的狭小的孔眼上，就能立刻把卵送到橡栗底部去。

解剖将会告诉我们用其他办法所无法获知的谜底。我剖开象态橡栗象产妇。我看到的令我瞠目结舌。那儿有一部古怪的机器，一根僵硬的棕红色尖头桩，与身体一样长，我觉得几乎像是一个喙，因为它与头部的喙很相似。那是一根管子，细如毛发，空尖端有点儿张开，状如榴弹发射筒，始端鼓起，呈卵形泡状。

这就是产卵工具，与钻孔器大小粗细相同。钻孔喙钻到哪儿，这个内喙——卵探测器便可下到哪儿。当产妇在橡栗上下钻时，它选择的攻击点，必须让这两个相辅相成的工具都能到达理想的地点——果仁底部。

现在，其他的就不言自明。产妇的手摇曲柄钻干完活儿后，坑道完工，它便回转身来，把腹部末端贴在那钻孔上。然后，它拔出剑来，内喙显露出来，毫无困难地钻入被锉屑堵塞的坑道。引导探头上什么都没有显现，因为它运转敏捷而小心。安置好卵之后，这个工具逐渐回收，缩回腹内，同样滴水不漏。大功告成，产妇离去，而我们却一点儿也没有看出它的破绽。

我强调坚持是有道理的吧？一个表面看来无足轻重的情况刚刚以毋庸置疑的方式告诉我菊花象使人狐疑的地方。长吻管象虫有一个内探头，一个外部无任何痕迹的腹部喙。它们在其腹部秘密处藏有类似于蚱蜢和姬蜂的刺刀般的工具。



豌豆象

人一向对豌豆有很高的评价。自远古时起，人通过越来越精耕细作，细心管理，想尽办法去让豌豆结的果实更大、更嫩、更甜美。这种作物很善解人意，遂人心愿，终于满足了园丁的奢望，提供了他们想要的东西。我们今天离瓦罗
(1)

 和科吕麦拉
(2)

 们有多么遥远啊！尤其是离第一个也许是用岩穴熊的半颌骨（因为颌骨上的牙齿如同犁铧）扒划土地以便种下这种野生果实的人有多么遥远啊！

这种豌豆的始祖的植物究竟在野生植物世界中的什么地方呀？我们所在的各个地区都没有类似的这种植物。在别的地方能找得到它吗？在这一点上，植物学缄默不语，或含糊其词。

另外，对于大多数可食用的植物人们同样是一无所知。向我们提供面包的备受颂扬的小麦来自何处？没人知晓。我们除了精耕细作而外，就别再费劲乏力地在这儿寻根溯源了，也别到外国去探究来龙去脉了。在东方这片农业诞生之地，采集植物标本者从未在没被犁铧翻耕过的土地上见到过这种独自繁衍生长的圣麦穗。

同样，对于黑麦、大麦、燕麦、萝卜、小红萝卜头、甜菜、胡萝卜、笋瓜以及其他许多作物，我们也不甚了解。我们不知道它们原产于何地，顶多也就是根据几百年来的以讹传讹去加以猜测罢了。大自然在把它们交付给我们时，它们饱含着野生的生命力和不太高的营养价值，如同大自然今天把桑葚和灌木丛的黑刺李提供给我们一样，它们是处于一种吝于施舍的粗胚状态，我们得通过辛勤劳动和运用才智去使它们的果实饱含养分。这是我们投入的第一笔资本，这资本通过耕耘者的出色劳作在那特殊的银行里始终在不断地翻本增息。

谷物和豆类植物作为储存食物，大部分是人工生产的。其初始状态极不发达的那些改良对象，我们是照原样从大自然的宝库中提取的。经过改良的品种向我们提供大量的食物，这是我们的技术创造的成果。

如果说小麦、豌豆以及其他的作物对我们来说是不可或缺的，那么我们的精心照料作为正当回报对于它们来说也是绝不可少的。这些植物在生命的激烈搏斗中没有抵抗能力，是我们的需求使它们在成长发育，如果我们弃之不顾，任随其自生自灭，尽管它们的种子无以计数，也会很快灭种的，如同愚蠢的绵羊，没有精心圈养放牧，很快就会消失的。

它们是我们创造的产物，但并非总是我们所专有的财产。在食物大量积存的任何地方，都有大批的食客从四面八方奔来，不管不顾地大快朵颐，食物愈丰盛，食客来得愈多。只有人能够促进农业的发展，进而成为各方食客蜂拥而至的盛宴的操办者。人在创造更加美味、更加丰盛的食物的同时，无可奈何地也把千千万万的饥肠辘辘者招引到粮仓谷堆中来，它们的利齿尖牙令人无以为抗。人生产得越多，上贡得也越多，大规模的耕作，大量的作物，大量的积存，肥了我们的竞争者——虫子。

这是事物固有的规律。大自然以同样的热情向所有的婴儿提供乳汁，既喂养生产者也喂养剥削他人的财富者。大自然为我们这些辛勤耕耘、播种和收获，并因此而累得筋疲力尽的人在使小麦成熟，同样也在为小象虫们让麦子成熟。这种小象虫不在田间劳作，却在我们谷仓里安家落户，用它那尖嘴在麦垛里一粒一粒地嚼食麦粒，把麦子都吃成麸子了。

大自然为我们这些因翻地、锄草、浇灌而累得腰酸背疼、日晒雨淋的人催促豆荚快快饱满，也在为小象虫让豆荚赶快成熟。豌豆象对田园劳作一窍不通，但照旧在春回大地的时刻，按时从收获物中提取自己的那一份儿。

让我们好好瞧瞧豌豆象这个税官是如何卖力地干活儿的。我是个主动纳税者，我任由豌豆象自由行事：我正是为了它才在我的荒石园中播种了几垄它所偏爱的植物种子。除了这不多几垄的豌豆以外，我没有任何别的可召唤豌豆象的东西，但它5月里便按时前来了。它知道在这个不适宜辟作菜园的荒石园里，头一次有豌豆在开花。这位昆虫税务官急匆匆地奔来履行自己的职责了。

它是从何处而来？这可是无法说得准确的。它应是来自某个隐蔽之所，在那儿呈僵直状态地度过了寒冬腊月。盛夏酷暑自己脱皮的法国梧桐，用它那微微翘起的木栓质皮片为无家可归的虫子提供避难之所。我经常在这种冬季避难所里看见我们的豌豆象。只要寒风凛冽，严冬肆虐，豌豆象就躲在法国梧桐的这些微翘的枯皮下，或者用别的方法以求躲过劫难，直到和煦的阳光初抚它几下，它便苏醒过来。这是它的生物钟在通知它。它们像园丁一样，知道豌豆的花期，于是，它们便几乎从各个地方，迈着细碎的快步，心急火燎地向着它们所钟爱的植物奔来。小头，大嘴，身着缀有褐色斑点的灰衣裳，长有扁平鞘翅，尾根有两个大黑痣，身材矮粗，这就是我的访客的大致模样。5月的上半月刚过，豌豆象的尖兵已到。

它们在长有蝴蝶般白翅膀的花上安营扎寨：我看见有一些居于花的旗瓣上，另有一些则藏于龙骨瓣的小盒子里。还有一些数量较多，盘于花序中吮吸着，产卵时刻尚未到来。早晨天气温和，太阳虽明亮，但却不晒人。这是明媚阳光下举行婚配、开心享受的美妙时刻。它们因此在享受生活的乐趣。有一些在成双配对，但立刻又分开来，随后又聚在一起。将近晌午时分，烈日当空，男男女女全都退避到花褶的阴处。这种阴凉的地方它们非常熟悉。明天，它们又要开始寻欢作乐，后天依然乐此不疲，直到一天天地在鼓胀起来的豌豆果实撑破龙骨瓣的小盒子为止。

有几只比其他的更着急的豌豆象产妇，把卵托付给了新生豆荚，而后者扁平而细小，刚刚才褪掉花蒂。这些匆忙产下的卵也许是因卵巢已无法等待而被迫如此的，我觉得它们的处境极其危险。豌豆象的幼虫将安于其中的种子，此时此刻还只是个脆弱的细粒，既无韧性又无粉质堆。除非豌豆象幼虫颇有耐心，能扛到果实成熟，否则在那儿就找不到吃的。

但是，幼虫一旦孵化出来，它能够长时期不吃不喝吗？这令人怀疑。我所看见过的一些幼虫表明，新生儿一出来便忙着要吃的，如果没有吃的，便会死去。因此，我认为在尚未成熟的豆荚上产下的卵是必死无疑的。但种族的兴旺繁衍并不会受到多大的影响，因为豌豆象妈妈是多产的。我们一会儿就会看到豌豆象妈妈是如何满地下种，而其中大部分都注定是要夭折的。

5月末，当豌豆荚在籽粒的促动下变得多节，达到或接近成熟的时候，豌豆象妈妈的重任也就完成了。我急切地盼望着能看到豌豆象是如何以我们昆虫分类学所给予它的象虫科昆虫的身份工作的。其他的象虫是一些带嘴象、带喙象，它们配备有一根尖头桩，用它来修筑产卵的窝巢。而豌豆象则只要一个短喙，在吸食点儿甜汁方面非常有用，但论起钻探来则是毫无用处。

因此，豌豆象安顿家小的方法是不同的。它不像橡树象、熊背菊花象、黑刺李象等那样做一些细致灵巧的准备工作。豌豆象妈妈没有配备钻头，所以只好把卵产在露天里，没有任何保护以防风吹日晒雨打。它这么做简直是太简单方便了，但这却是风险极大的，除非卵有特殊体质，能抗御酷热严寒、干燥潮湿。上午10点，阳光和煦，豌豆象妈妈步伐急促，忽大步忽小步，从上到下，又从下到上，从正面到反面，又从反面到正面地把自己选中的豌豆荚看个遍。它不时地把一根细小的输卵管伸出来，左探探右触触，像是要划破豆荚的表皮似的。然后便产下一个卵，随即便弃之不顾了。

豌豆象妈妈的输卵管就这么在豌豆荚的绿皮上左点一下右点一下的，就算完事了。卵就留在那儿，没有任何保护，任凭太阳暴晒。在帮助未来的幼虫，使之在必须自己进入食橱时缩短寻觅时间方面，豌豆象妈妈没有任何考虑，没有想到为孩子找个合适的地方。有的卵产在被豌豆种子鼓胀起来的豆荚上，有的则下在像贫瘠小山谷似的豆荚隔膜内。在豆荚上的卵几乎与食物直接接触着，而豆荚隔膜内的卵则离食物较远。以后就靠幼虫自己去辨别方向，寻找食物了。总之，豌豆象这种无序产卵让人想到粗放式播种。

更严重的是，产在同一个豆荚上的卵与豆荚内的豌豆粒不成比例。首先我们得知道，一只幼虫就得有一粒豌豆，这是必需的定量，这一定量对一只幼虫来说是富足有余，但是好几个幼虫同时消受，哪怕只是两只幼虫，那也很勉勉强强的了。每只幼虫一粒豌豆，不要多也不能少，这是永远不变的规定。

这就要求豌豆象妈妈产卵时必须探知豆荚内的含豆量，限制自己的产卵数。但是豌豆象妈妈根本就不理会这种限制。对一个定量，豌豆象妈妈总是产下许多的小宝宝。

我所有的统计在这一点上都是一致的。在一个豆荚上产下的卵总是超过，而且常常是大大地超过可食的豌豆粒的数量。无论粮食多么瘪，上面都有大量的卵。我把豆粒和卵的数量分别数了数，发现一粒豆子上总有五到八个卵，有时甚至有十个，而且看不出豌豆象妈妈不会在一个豆荚上产下更多的卵的迹象。真是僧多粥少！在一个豆荚上下这么多的卵干什么？它们肯定要被逐出宴席的呀！

豌豆象卵呈琥珀黄色，挺鲜艳，圆柱状，很光滑，两头圆圆的。它长不过一毫米。每个卵都用凝固的蛋清细纤维网黏附在豆荚上。无论是风还是雨都吹不掉，打不下来。

豌豆象妈妈产卵常常是成对的，一个卵在上另一个在下，而往往是上面的那个卵得以孵化，而下面的那个则干瘪而死。为了孵化出来而不死，需要什么呢？也许是需要阳光的沐浴，而下面的卵正好被上面的遮挡着，没有了这种温暖孵育。或者是由于不合适的挡板遮挡的影响，或者是由于其他什么原因，反正孪生卵中的先产下者很少得到正常的发育，在豆荚上干瘪，没有出世便灭于无形了。

这种夭折也有例外的时候，有时候，成对的卵两个都发育良好，但这种情况实属罕见，所以如果总这么成对地产卵，豌豆象的家庭成员差不多要减少一半。有一项不利于我们的豆荚但却有利于象虫科昆虫的临时措施可以减少这种毁灭：大部分的卵都是一只一只地产下的，而且是独自待在一处。

新近孵化的标记是一条弯弯曲曲的苍白或淡白色小带子，它在卵壳附近翘起，撑破豆荚的表皮。这是幼虫的产物，是皮下通道，幼虫在其中蠕动，寻找钻入点。找到这个钻入点之后，身长刚刚一毫米、全身苍白、头戴黑帽的幼虫便在豆荚上钻孔，钻入豆荚宽敞的肚腹中。

它爬到豆粒处，在最近的那颗豆粒上安顿下来。我用放大镜观察它，同时观察它的豌豆地球——它的世界。它在豌豆球面上垂直地挖出一个井坑。我曾看见过一些幼虫半个身子下到井坑中去，后半身则在井坑外边蹬踢加力。不大一会儿的工夫，幼虫便不见了，钻进了自个儿的家中。

入口很小，但一眼就能认得出来，因为它在豌豆淡绿色或金黄色的衬托下呈褐色。入口没有固定的位置，总的说来，除了在豌豆的下半部以外，在豌豆表面的任何地方都可以钻洞，因为下半部的顶端是悬韧带的肥硕之处。

豌豆的胚胎就在这个部分，可它却没受到幼虫的损害，并且还发育成为胚芽，尽管豆粒上面被豌豆象成虫钻了个大窟窿。为什么这个部位完好无损呢？是什么原因使之免遭幼虫的侵害的呢？

豌豆象肯定不是在关心园丁的利益。豌豆是为它而生，只为它而生。它之所以不去咬那几口使种子死亡，目的并非是减轻灾害。它克制自己是有其他一些原因的。

请注意，豌豆是一粒一粒相互紧贴在一起的，寻找下嘴部位的幼虫在豆粒上行走并不自如。还应注意，豌豆的下端因肚脐的瘿瘤而变厚，钻孔就很困难，而在只有表皮保护的其他部分就没有这种困难。甚至也许在肚脐这一特殊部位有一些特别的液汁是幼虫所讨厌的。

毫无疑问，这就是豌豆既被豌豆象蚕食却又照样能够发芽的秘密之所在。豌豆虽破损，但并未死亡，因为入侵是针对空着的上半部，那是既容易钻入又无伤大雅的区域。另外，由于整粒豌豆对于单独一个消费者来说是绰绰有余的，而受害部分只是这个消费者所喜爱的部分，但又不是豌豆生命攸关的部位。

在其他的一些条件下，在种子个头儿太小或非常大的情况下，我们可能会看到的情况就大不相同了。在种子个头儿太小的情况下，由于幼虫吃不着什么，不够塞牙缝的，胚芽就一块儿被吃掉了；在种子个头儿非常大的情况下，食物丰盛，可以招待多个食客。如果豌豆象偏爱的豌豆短缺，豌豆象就退而求其次，去吃野豌豆和马蚕豆，这两种植物也向我们提供了类似证据。野豌豆颗粒小，被吃得只剩下一层皮，根本无望发芽生长；马蚕豆个头大，尽管其上有豌豆象的多间住屋，但照样能破土发芽。

我们已知豆荚上的虫卵数量总是大大多于荚内豆粒的数量，我们也知道每个被占有的豆粒是一只幼虫的私有财产，那就要问，多余的那些幼虫是什么下场呢？当最早成熟的幼虫一个个在豆荚食橱里占好位置时，多余的那些幼虫是不是在外面死去了？它们是否被先行占领阵地的幼虫无情地咬死了？都不是。

情况是这样的：就在此一时刻，在豌豆象成虫钻出来时留下了一个大圆孔的老豌豆上，用放大镜可以辨别出一些棕红色的斑点，数量有所不同，斑点中央都有钻孔。我数过，每粒豌豆上有五六个甚至更多的钻孔。那么这些斑点又是什么呢？我不会弄错的：有多少钻孔就有多少只幼虫。有好几只幼虫钻进了一个豆粒中，但能存活的、长大长肥、变为成虫的却只有一只。那么其他的呢？我们马上来看看。

5月末和6月是产卵期，豌豆仍然又嫩又绿。几乎所有被幼虫侵入的豆粒都向我们展示出许多斑点，这我们已经从豌豆象遗弃的那些干豌豆上看到了。这是不是好些幼虫聚在一起的标记呢？没错儿。我们把所说的那些豆粒，把子叶分开，必要时再加以细分。我们将好几只蜷在豆粒内的很小的幼虫暴露出来。

聚在一起的这些幼虫似乎相安无事，幸福安详。邻里间和睦相处，互不相争。进餐开始，食物丰盛，就餐者被子叶尚未被触动的部分所形成的膜隔开，各自待在自己的小间里，不会互相争斗，没有任何用无意的触碰或有意的寻衅引发的大动干戈。对所有的占有者来说，所有权相同，胃口相同，力量相同。那么共同享用同一个豆粒的情况将如何结束呢？

我把一些被认为有豌豆象居民的豌豆剖开之后放在玻璃试管里。我每天再剖开另一些。我通过这种办法了解到共居一处的豌豆象的生长发育状况。一开始并无任何特别的情况。每只幼虫独自在自己的狭小的窝里，嚼食自己周边的食物。它省俭着吃，不吵不闹。它还太小，稍微吃一点点食物就饱了。然而，一粒豌豆无法供养这么多幼虫吃到长大为止。饥饿有可能发生，除了一只以外，其余的全都得死去。

事情确实很快就发生了变化。幼虫中居于豆粒中心位置的那一只发育得比其他的幼虫要快。当它稍稍比自己的竞争对手们个头儿大一点点时，后者便全都停止进食，克制着自己不再往前探索食物。它们一动不动，听天由命；它们就如此这般静静地死去了。它们消失了，溶解了，灭亡了。这些可怜的牺牲者是那么小！从此，那粒豌豆整个儿地属于那个唯一的幸存者了，在这个享有特权者的身边，其他的都一个个地死去了，到底是怎么回事呢？我没有确凿的答案，只能提出一种猜测。

豌豆的中央比其他地方更多地受到太阳的光合作用的抚爱，那儿会不会有一种婴儿食物，一种更适合豌豆象幼虫那娇弱的胃的松软食物呢？在豌豆的中央，幼虫的胃也许受到一种松软、味美、甜甜的食物的滋养，变得强壮，能够消化一些难以消化的食物。婴儿在吃流质、吃大人吃的面包之前，吃的是奶。豌豆的中心部分会不会就像是豌豆象妈妈的乳汁？

豌豆粒的所有占据者雄心相同，权利相等，所以全都往最美味的部分爬去。行程充满艰辛，临时的栖身之所反复出现，以便休息。在期盼更好的食物的同时，它们凑合着吃点自己身边已成熟了的食物，它们更多的是用牙来为自己开辟通道而非进食。

最后，那个掘进方向正确的掘土工便抵达了豆粒中心的乳制品厂。于是，它便在那儿安顿下来，而一切便已成为定局：其他的幼虫只有死路一条。其他的幼虫是如何得知中心部位已被占据了的呢？它们听到自己的那位同胞在用大颚敲击其小屋的墙壁了吗？它们老远地就感觉到有啃啮的动静了吗？大概出现过某种类似的情况，因为自这时起，它们就不再往前探路了。迟到的幼虫们没有去与幸运的优胜者拼抢，没有去试图将它赶走，而是自己选择了死亡。我很喜爱太晚赶到的幼虫们的那种淳朴的忍让精神。

另有一个条件，空间的条件，在这件事中起着作用。在我们的那些豆象中，豌豆象是个头儿最大的。当它到了成年时，它就需要一种较宽敞的居所，而其他的那些豆象成年时并无这种要求。一粒豌豆可以为豌豆象提供很宽敞的一个居所，但是要住两个人就不行了，因为即使紧挨着也不够宽。这样一来，就必须毫不留情地精简人数，所以在一粒被侵入的豌豆里，除了一只幼虫以外，其他的竞争者一个不剩地被清除了。

而蚕豆则不同，它几乎像豌豆一样深受豌豆象的喜爱，但它却可以接纳好些个豌豆象同时下榻一家旅馆。刚才所说的那种独居者在蚕豆这儿就成了共居者。蚕豆地方宽敞，可住下五六只甚至更多的幼虫而又互不侵犯邻居的领地。

另外，每只幼虫都有最初几日的松软蛋糕在自己的嘴边，也就是说远离表面、硬化缓慢、味道保存得很好的那一层。这里面的一层是面包心，其余的则是面包皮。在豌豆中，这松软的一层位于中心部分，是豌豆象幼虫必须到达的很小的一个点，到不了那儿，就必死无疑；而在蚕豆这块大圆面包里，这个内层覆盖着两片扁平的豆瓣。如果在这硕大的豆粒上随处吃上一口的话，每只幼虫只需在自己面前往下钻，很快就能钻到想吃到的食物。

这样的话会出现什么情况呢？我统计了一下固定在一个蚕豆荚上的虫卵，又数了一下豆荚里的蚕豆粒，两相比较，我便得知按五六只幼虫计算，这只蚕豆荚有足够的空间容纳全部家庭成员。这就不存在几乎从卵中孵出之后便死去的多余者了；人人都有一份丰盛的食物，个个都能家兴人旺。食物的丰富保证了这种粗放式的产卵方法。

如果豌豆象始终都是以蚕豆作为自己全家的住所的话，我就很清楚它为什么在同一个豆荚上产下那么多的卵了：食物丰盛，又容易吃到，所以便能招引豌豆象产下大量的卵来。而豌豆就让我困惑不解了。是什么原因促使豌豆象妈妈昏头昏脑地把孩子生在缺粮的地方，活活地饿死呢？为什么有那么多食客围着只坐一人的餐桌呢？

在生命的进程中事情可不是这么发展的。某种预见性在调节着卵巢，使之根据食物的多寡产下自己的卵。金龟子、泥蜂、葬尸虫以及其他为孩子们储备食品罐头的妈妈们，都是严格控制自己的生育的，因为它们面包铺里的松软面包，它们一筐筐的野味肉，它们埋尸坑中的腐肉块等是通过艰辛劳动获得的，而且数量不多。

相反，肉上的绿头苍蝇则成包成包地堆积它的卵。它深信尸肉是取之不尽的财富，所以便在其上大量下蛆，根本不在乎下了多少。另外，昆虫要狡诈地抢掠食物，经常会导致死亡事故的发生，因此昆虫妈妈也就用大量产卵的办法来抵消意外死亡的损失，以保持均衡。芜菁科昆虫就是属于这种情况，它常在极其危险的情况下抢劫他人财物，因此它的繁殖能力就极强。豌豆象既不了解被迫减少家庭人口的劳作者之艰辛，也不清楚被迫大量增加家庭成员的寄生者的苦难。它自由自在，不费劲乏力地去寻找，只是在明媚的阳光下在自己所偏爱的植物上溜来荡去，便给自己的每个孩子留下了足够财物。它是做得到的，而且还疯婆子似的想让超量的孩子生在一个豌豆荚上，致使多数孩子饿死在这间营养不足的哺乳室里。这种愚蠢的做法我不甚理解：它与昆虫妈妈的母性本能的固有的远见卓识背道而驰。

因此我倾向于认为，在世上的财富分享中，豌豆并非豌豆象初期所取得的那一份，可能是蚕豆才对，因为一粒蚕豆就能够供养半打甚至更多点儿的食客。种子个头儿大，昆虫产卵与可食食物之间的明显的不协调也就不复存在了。

另外，毋庸置疑，在我们园中种植的各种豆类中，蚕豆是历史最悠久的。它个头儿特别大，而且口感又特别好，肯定自古以来就引起人类的注意。对于饥饿的种族来说，它是现成的很有营养价值的食物。因此，人们急不可耐地在自己宅旁园地里大量地种植它，这就是农业的开始。

中亚地区的移民用他们那长满胡须的牛拉着的牛车，一站一站地长途跋涉，给我们的蛮荒地区首先带来了蚕豆，然后把豌豆，最后把防止饥荒的谷物也带来了。他们还给我们带来了牛群羊群；他们让我们了解青铜，那是最早的制作工具的金属。就这样，在我们这里文明的曙光就出现了。

这些古代的先驱在给我们带来蚕豆的同时是否不知不觉地也把今天与我们争夺豆类植物的昆虫也给带来了呢？这种怀疑不无道理。豌豆象似乎是豆类植物的原住民。至少我发现它就曾对当地的许多豆科植物在征收贡税。它尤其是在树林里的山黧豆上大量繁殖，因为山黧豆有一串串花朵和长长的、美丽的豆荚。山黧豆的籽粒个头儿不大，大大小于我们的豌豆粒。但是，它的籽粒皮软，幼虫能吃，所以每粒籽粒都足以让其居住者长大长胖。

也请大家注意，山黧豆的豆粒数量很多。我曾数过，每个豆荚内含有二十来颗豆粒，这是豌豆即使产量最高时也达不到的数字。因此，无太多渣滓的优质山黧豆一般可以供养下在其豆荚上的昆虫家庭。

如果树林中的山黧豆突然缺乏了，豌豆象便会转往其他一种味道相同的植物，但这种植物的豆荚又无法喂养其全部幼虫，例如在野豌豆上或人工种植的豌豆上产卵。在食物不丰富的豆荚上产下的卵也不少，因为起源时期的植物或因种类繁多，或因籽粒个头儿大，可以提供丰富的食物。如果豌豆象真的是外来者，它初始阶段的食物假定为蚕豆；如果豌豆象是原住民，那就假定它的初始食物为山黧豆。

古老岁月中的某一天，豌豆到了我们这里。它起先是在先它而来的史前的那个同一个小园子里收获的。人们发现它优于蚕豆，后者在为人做出那么多贡献之后让位于豌豆了。象虫也是这种看法。象虫虽未完全撇弃蚕豆和山黧豆，但却把自己的大本营建立在一个世纪一个世纪以来逐渐广泛种植的豌豆上。今天，我们得与豌豆象共享豌豆：豌豆象是提取它中意的一份之后把剩下的一份留给了我们。

我们产品的丰富和优质所产生的儿女——昆虫的这种繁衍兴旺，从另一方面来看却是衰败没落。对于象虫来说如同对我们来说一样，食物方面的进步，并不总是完美的。省吃俭用，种族则更得益；食不厌精，种族遭殃。豌豆象在蚕豆和山黧豆这种粗糙食物上建立了婴儿低死亡率的移民地。在它们上面，人人都有吃饭的地方。而在精美食品——豌豆上，大部分食客则因饥饿身亡。豌豆上，份额不够，而食客却多。

我们不必在这个问题上过多地耽搁时间了。我们来看看由于兄弟姐妹全都死去而成为唯一的主人的豌豆象幼虫吧。它在这种大死亡中毫发未损，是机遇帮了它的忙，仅此而已。在豌豆粒中央这个丰润的僻静处，它干起了自己的唯一的本行——吃。它先吃自己周边的食物，继而扩大范围，只见它的肚子越来越鼓，它的窝儿在变大，但也随即被大肚子填满。它身轻体健，丰满迷人，透着健康的丰采。如果我撩拨它，它便在自己的宅子里懒散地打着转儿，头还轻轻地点着。这是它讨厌我打扰的一种方式。我们让它安静，别打扰它了。

它发育得又快又好，以致酷暑来临时，它已经在忙着即将到来的外出了。豌豆象成虫没有配备足够的工具为自己在豌豆中打开一条通道钻出去，因为豌豆此时已经完全变硬了。幼虫知道自己将来的这种无奈，便早有所预见，用一种绝妙的技艺摆脱困境。它用自己有力的颚钻出一个安全门，圆圆的，四壁十分光洁。我们用最好的雕琢象牙的刀具也干不出这么好来。

事先准备好逃跑的天窗还不够，还必须很好地考虑蛹干细致活儿时所需要的宁静。擅闯民宅者会从开着的天窗溜进来，进而损伤毫无防卫能力的蛹。所以这个天窗必须关上。怎么关呢？窍门在这儿。幼虫在钻逃逸的出口时，啃啮面粉状物质，连一点儿渣渣都不剩。待钻至豆粒表皮时，它便突然停下。这层表皮是一层半透明的薄膜，是幼虫变态用的凹室的防护屏，以防外来的不法之徒进入其间。

这也是成虫迁居时将遇到的唯一的障碍。为了使这道屏障易于脱落，幼虫曾在里层细心地围绕着盖子刻画出一道阻力不大的沟槽。发育成成虫后，只需用肩膀一顶，用额头稍稍一撞，圆盖就微微顶起，像木锅盖似的掉了下来。出洞口穿过豌豆那半透明的表皮展露出来，宛如一个宽大的环状斑点，因室内阴暗而不很明亮。下面发生的事因为隐没于类似毛玻璃的下面，所以看不清楚。

这种舷窗盖构思真巧妙，既是抵挡入侵者的街垒，又是豌豆象成虫在适当时机用肩膀一顶即开的活门。我们将因此而向豌豆象表示敬意吗？这灵巧的昆虫会想出这么个高招儿，思考出一个计划，进而一步一步地付诸实行吗？象虫的小脑袋有这本事可是了不得。在下结论之前，我们还是先进行一下实验吧。

我把被豌豆象幼虫占据的那些豌豆的表皮剥掉，再把这些豌豆放在玻璃试管里，免得它们过快地变干。幼虫在其中同在没有剥去表皮的豌豆里一样发育良好，到时候便开始准备出屋。

如果幼虫矿工是由自己的灵感所指引的话，如果那被不时地仔细检查的顶板已被认为已很单薄而不再继续挖它的通道的话，那么在现在的种种条件之下，会发生什么情况呢？幼虫感觉到自己已经贴近表面，将停止钻探；它将不会损坏无表皮的豌豆的最后的那一层，从而获得了不可或缺的保护屏。

类似的情况并没有出现。井坑在充分挖掘；出口在外面张开，如同表皮仍在保护着豌豆似的一样宽大，一样精雕细琢。安全的原因一点儿也没有改变幼虫的习惯劳作。敌人能够进入这间来去自由的小屋，幼虫对此并不担心。

当它没有把有表皮的豌豆钻透时，它也没有更多地想到这个。它之所以突然停下来，是因为没有面粉的薄膜不合它的胃口。我们不也是把那些并无营养价值的豌豆皮从豌豆泥中弄出去吗？因为豌豆皮并没有什么用。看上去，豌豆象幼虫同我们一样：它讨厌豌豆粒上那层如羊皮纸似的咬不动的表皮。它到了表皮那儿便驻足不前了，知道那玩意儿不好吃。从这种厌恶的心情中却产生出一个小小的奇迹。昆虫没有逻辑。它被动地听从一种高级逻辑。它只是听从，而并未意识到自己的技艺，它的这种无意识如同可结晶物质有条不紊地聚集其大量原子一般。

8月，或稍早些或稍晚些，一些黑斑在豌豆上出现，每粒上始终都是一个，毫无例外，这就是出口舱。9月，其中绝大部分都会打开。好像是钻孔器钻出的舱门盖整齐划一地分离，落在地上，住屋的出入口便畅通无阻了。豌豆象以最终的形态衣着光鲜地爬了出来。季节很美好。经雨水浇灌的花朵盛开。从豌豆上来的移民在秋天的欢悦中前来探花。然后，寒冬来临，移民们便纷纷寻找避难所躲藏起来。其他的一些与这些移民数量相当，并不急于离开出生的豆粒。整个寒冬腊月，它们滞留在出生的豆粒里，躲在不敢触动的防护屏下面，一动不动。小屋的门只待酷暑回来时才在铰链上，也就是说在抵抗力较弱的沟槽上发挥作用。到那时，迟到的幼虫才大搬家，与先期到达者们会合，待豌豆开花时节，共同准备干活儿。

从方方面面去观察昆虫本能的无穷无尽、变化多端的表现，对于观察者来说是对昆虫世界的观察的最大乐趣，因为没有任何东西比这更能展现生命中的种种事物那奇妙的配合一致的了。我知道，这么去了解昆虫学，并非人人都赞赏的；人们对一心扑在昆虫的一举一动的这个天真汉是嗤之以鼻的。对于急功近利的功利主义者来说，一小把没被豌豆象糟蹋的豌豆远胜于一大堆没有直接利益的观察报告。

缺乏信仰的人呀，谁告诉你今天没用的东西明天就不是有用的？了解了昆虫的习性，我们将能更好地保护我们的财富。如果我们轻蔑这种不注重功利的观念，我们可能会追悔莫及的。正是通过这种或立即可以付诸实践的或不能立即付诸实践的观念的积累，人类才会而且继续会变得越来越好，今天比从前好，将来比现在好。如果说我们需要豌豆象与我们争夺的豌豆和蚕豆，那我们也需要知识，因为知识如同巨大而坚硬的和面缸，进步这种面包就在其中揉拌、发酵。思想观念同蚕豆一样的重要。

思想观念还特别告诉我们说：“贩卖谷物者无须费心劳神地去与豌豆象进行斗争。当豌豆运到谷仓时，损失已经造成，无法弥补，但这种损失不会扩展的。完好无损的豌豆丝毫不用担心与受损害的豌豆为邻，无论它们混居一起多久。豌豆象到时候会从这些受损害的豌豆中出来；如果有可能逃走，它们会从粮仓中飞走的。如果情况相反，它们会死去而不对完好无损的豌豆造成丝毫的损害。在我们食用的干豌豆上从来没有豌豆象卵，从来没有新的一代豌豆象出现。同样，也从来未见豌豆象成虫所造成的损害。”

我们的豌豆象并非定居于粮仓之中，它们需要新鲜空气、阳光、田野的自由。它吃得不多，蔬菜的硬的部分它们是绝对不吃的。对于它那细小的嘴来说，在花间吮吸几口蜜汁就足够了。另外，幼虫需要的是正在豆荚里发育成长的绿色豌豆这松软的面包。正是由于这些原因，粮仓中没有碰到开始时进入其中的豌豆象卵发育成长之后又在繁殖下一代的现象。灾害的根子在田野里。在与这种昆虫进行斗争时如果我们不总是束手无策的话，就特别应该在田野上监视豌豆象的为非作歹。豌豆象数量惊人，个头儿又小，且极其狡猾，所以很难消灭，因此，它对我们人的愤怒不屑一顾。园丁又叫又骂，象虫则无动于衷。它仍旧一如既往地继续干它那收税官的行当。幸好，有一些助手前来帮我们的忙，它们比我们更有耐心，更加卓有成效。

8月的第一个星期，当成熟的豌豆象开始搬迁时，我看到了一种很小的小蜂，它是我们的豌豆的保卫者。我看见它在我的那些作培育用的短颈大口瓶里，大量地从象虫那儿出来。雌性小蜂头和胸呈棕红色，肚腹黑色，并带有长长的螺钻。雄性小蜂个头儿稍小一些，一身的黑衣裳。雌雄两性都有泛红的爪子和丝状触角。

为了钻出豌豆，豌豆象的歼灭者自己在豌豆象为最终解脱而在豌豆表皮上雕刻出的天窗圆封盖上开启一扇小天窗。被吞食者为其吞食者铺平了出去的道路。看到这一细节，其余的就不难猜测了。

当豌豆象幼虫变化的最初阶段结束时，当出口已经钻通时，小蜂急匆匆地突然而至。它仔细检查还长在茎上的豆荚中的豌豆，它用触角探来探去，它发现了表皮上的薄弱部位。于是，它便竖起它的探测尖桩，插进豆荚，在豆粒的薄薄的封盖上钻孔。象虫的幼虫或者蛹，无论躲在豆粒多深的部位，小蜂的长尖桩都能触到。小蜂在象虫的幼虫或蛹上产下一只卵，大功便告成了。象虫现在还处于半睡眠状态或者呈蛹状，所以不可能进行反抗，所以这个胖娃娃将被吸干，直到只剩下一个皮囊。

真遗憾，我们不能随心所欲地帮助这种热情的歼灭者大量繁殖！唉！这就是令人大失所望的恶性循环，我们无法放开手脚，因为如果想有许多的豌豆的探测者——小蜂来帮忙，首先就得有大量的豌豆象。
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菜豆象

如果上帝在世间创造过一种蔬菜，那就是菜豆。菜豆有种种的优点：口感绵软，味道甜美，产量很高，价格低廉，营养丰富。它是植物性的肉，但却不令人看着不舒服、血腥，不像屠户在砧板上切下的肉那样。为了记住它的好处，普罗旺斯方言称它为“穷人的点心”。

你是神圣的豆子，是穷人的慰藉，你价格低廉，你让劳动者、让从来得不到好运的善良而又有才的人食以果腹；敦厚的豆子，加上两三滴油和一点点醋，你曾是我青少年时代的美味佳肴；现在我已年迈，可你仍然是我那粗茶淡饭中最受欢迎的蔬菜。让我们直到我生命的终结都是好朋友吧。

今天，我并不打算颂扬你的功绩，我只想问你一个好奇的问题。你的祖籍是哪里？你是不是同马蚕豆和豌豆一起从中亚地区来的？你是和那些农作物先驱者从他们的小园子里为我们带来的那些种子一起的吗？古人知道你吗？

公正的、消息灵通的昆虫对此回答道：“不，在我们这一带，古人并不知道菜豆。这种珍贵的豆子不是同蚕豆一起经过同样的路径来到我们这里的。它是个外来客，很晚才引入旧大陆的。”

昆虫的话语值得认真考虑，因为这番话言之有理。情况是这样的，我很久以来一直在关注农业方面的事情，我就从来没有见到有菜豆受到昆虫科中任何一种抢劫者，特别是受到专爱侵犯豆科植物的象虫的劫掠的。我就这个问题询问过我的那些农民邻里。一涉及其收获物，这些农民就非常警觉。触及他们的财产，那简直是罪不容恕，他们很快就能发现是谁干的坏事。另外，农妇们就在家里，在盘子里一粒一粒地剥出准备下锅的菜豆，她们心细手巧，触到歹徒很快就能把它捉出来的。喏，他们全都一致地以微笑来回答我所提出的问题，那笑容是在笑话我有关小虫子方面的知识少得可怜。他们说：“先生，您要知道，菜豆里是从不长虫的。它是受上帝赐福的一种豆子，象虫不敢伤害它的。豌豆、蚕豆、扁豆、山黧豆、小豌豆是都生虫子的。可菜豆是穷人的点心，是从不生虫的。我们是穷苦人，如果虫子也来同我们抢夺它的话，我们可怎么活呀？”

的确，象虫科昆虫确实是瞧不起菜豆，如果大家看看其他的豆类是如何受到它们的疯狂侵害的，那就会觉得这种对菜豆的蔑视极其奇怪了。所有的豆类，连最小的小扁豆都难逃一劫，而菜豆个头儿又大，味道又美，却安然无恙。这可真让人难以理解。豆象无论好的次的豆粒都毫不犹豫地要吃，为何唯独不吃最美味的菜豆呢？它吃了山黧豆吃豌豆，吃了豌豆吃蚕豆和野豌豆，无论豆粒大小它都感到满意，可偏偏却对菜豆的诱惑无动于衷。这是为什么呀？显然，它并不了解菜豆。而其他的豆类，无论是当地的还是来自东方的却适应了当地水土，几百年来它都已经很熟悉了。它每年都要尝尝这些豆类是否品优质，而且深信过去所获得的经验教训，按照古代的习俗对未来做出安排。对于它来说，菜豆作为它根本就不了解其优点的新来者，是令人生疑的。

昆虫完全证实了菜豆属于新来者这一点。它是从很远的地方，肯定是从新大陆来的。任何可食用的东西都会招引一些有意者来食用它。如果菜豆源自旧大陆，它就会像豌豆、小扁豆和其他豆类一样招来自己的消费者。就连豆类植物中最小的、往往没一个针尖大的还供养自己的豆象——一种矮小的昆虫，它能耐心地咀嚼这种小豆粒，并在其间造窝筑巢；可菜豆却是肥嘟嘟的，味道又美，怎么就被放过了呢？对这种奇特的豁免权，除下面的解释外没有其他的解释：同土豆和玉米一样，菜豆是新大陆的一件礼物。它来到我们这里时没有昆虫伴随，它的合乎规定的开发者留在了当地。而在我们这儿的田野里，它遇到了另外一些吃豆粒的昆虫，可这些昆虫又不认识它，所以便对它不屑一顾了。同样，玉米和土豆在我们这儿也未受侵害，除非偶然有从美洲输入的它们的打劫者突然而至。

昆虫上面所说的那番话也由一些古老的经典作者中的证词所证实：在农民们那粗茶淡饭的餐桌上，菜豆从未出现过。在维吉尔的第二首牧歌中，特斯悌利丝为收割庄稼的人准备饭菜：

特斯悌利丝的饭菜丰盛多样。

多种多样的饭菜如同普罗旺斯人爱吃的蒜泥蛋黄酱。这写在诗中很美，但却华而不实。这儿的人爱吃的是扛饿的食物——用切成细丝的洋葱拌的红菜豆。这种菜肴好极了，既保持了乡村风味，又能填饱肚子，不比大蒜差。填饱肚子之后，收割庄稼的农民们在露天地里，在麦堆的阴凉处，小睡一会儿，慢慢地消食。我们现代的特斯悌利丝们同她们古代的姐妹们没有多大差别，很留意不忘记那穷人的点心，不忘记大肚汉们的这种经济实惠的好吃的东西。诗人笔下的特斯悌利丝没有想到这一点，因为她不了解穷苦的大肚汉。

维吉尔还向我们描述了殷勤招待自己的朋友梅里贝住了一夜的蒂迪尔；梅里贝被渥大维的士兵赶出家园，一瘸一拐地跟在羊群后面离去。蒂迪尔说：“我们将会有栗子、奶酪、水果的。”这则故事没有说明梅里贝是否被诱惑了，这很遗憾。但在这顿清淡的饭菜中，我们清楚地得知古代的牧羊人是没有菜豆可充饥的。

奥维德
(1)

 在一个美妙动听的故事中向我们讲述了菲雷蒙和波西斯款待他们陋屋的客人——两个不认识的神明的情景。在用一块瓦片垫稳的三条腿的餐桌上，他们端上来圆白菜汤，在热炉灰里焐了一会儿的鸡蛋，在盐卤中腌渍的小冠花、蜂蜜、水果等。在这些美味的乡村食物中，缺少我们农村里的波西斯们不会忘记的一道主菜。在猪肉汤之后，必然要上一盘菜豆。擅长描写细腻情节的奥维德因为什么而没有提到非常适合放在菜单中的菜豆呢？原因是一样的：他大概不知道有这种豆子。

我回忆了我读到的有关古代农村膳食的那一点点知识，但一点儿结果都没有，想不起有菜豆什么的。在葡萄种植者和收割庄稼的农民的砂锅里，倒是提到了羽扇豆、蚕豆、豌豆、小扁豆，唯独没有这种优质的菜豆。

另外，豆子享有美名。有人说：“它让人吃着开心，你吃了之后，就去放松放松。”因此它适合黎民百姓用它来说些粗俗的玩笑，特别是当这些玩笑由一个像阿里斯托芬
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 和普劳图斯
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 这样的天才不顾廉耻地说出口来，就更是这样了。对蚕豆吃多了能让人放屁的隐喻会产生什么样的舞台效果呀！雅典内河航船上的水手们和罗马的挑夫们听了会发出多么朗朗的笑声啊！这两位喜剧大师在他们忘乎所以时，用一种不如我们的语言那么雅致的语言谈到了菜豆了没有？根本没有。他们对这种也能引起声响的豆子只字未提。

菜豆一词本身就发人深省。这是一个很怪的词，与我们的词汇无亲缘关系。它的形态与我们的音节组合不一样，使我们在脑子里联想到加勒比海地区的方言俚语，比如橡胶和可可。菜豆一词确实是源自美洲的印第安人吗？我们是否连同这种豆子一起接受了或多或少地保留着其乡土气息的名称？也许是这么回事，但这又怎么能知晓呢？菜豆，怪诞的菜豆，你向我们提出了一个奇怪的语言学方面的问题。

法语称菜豆为faséole，flageolet，普罗旺斯方言称它为faioū和favioū，卡塔卢西亚语称它为fayol，西班牙语称它为faseolo，葡萄牙语称它为feyâo，意大利语称它为fagiuolo。为此，我在想，拉丁语系中的各种语言虽然词尾都必不可避免地有所变化，但却保存了faseolus这一古词。

如果我查阅我收集的词汇卡片，我就能找到表示“菜豆”的词汇有faselus，faseolus，phaseolus等。词汇学者，请允许我告诉您：您翻译得不妥，faselus，faseolus不能表示“菜豆”。我有不容置辩的证据：维吉尔在他的《农事诗》中告诉我们什么季节适合种faselus。他说道：

如果想种faselus，

那就等着牧羊星座把黑夜的

征兆传达给你，

你就开始播种，

继续耕作至一周期之中间。

没有什么能比这位深谙农事的诗人的告诫更清楚的了：必须在夕阳西下牧羊星座消失的时期，也就是说将近十月底开始播种faselus，直到降霜中期才停止耕耘。

按这种说法，菜豆则与之无关：菜豆是一种弱不禁风的植物，稍一受冻就忍受不住了。冬季对它来说是要命的季节，即使是在意大利南方的气候条件下。而豌豆、蚕豆、山黧豆和其他的豆科植物则不然，由于其发源地的关系，它们能够抵御寒冷，秋季播种，冬季长势旺盛，只要不是太冷就行。

那么，《农事诗》中的faselus这种把其名称传给拉丁语各种语言中的“菜豆”的有争议的豆子到底是何物呢？鉴于诗人在诗中曾用“鄙俗”一词来贬斥它，我不由得想起了应该是指黧黑豆，也就是普罗旺斯农民不怎么欣赏的那种煤玉豆。我正在做如是想，而且已感到这种豆子的昆虫这唯一的证据几乎要澄清了，突然，一份意想不到的资料替我把这个谜的谜底彻底揭开来了。又有一位诗人，也就是那位闻名遐迩的约瑟－玛利亚·德·埃雷迪亚
(4)

 帮了博物学家一把。我的一位朋友，村里的小学老师，给了我一本小册子，他没料到这竟然帮了我的大忙。我在这本小册子里读到这位十四行诗的名家与一位询问他最喜欢的作品是哪一部的女记者的如下的一番对话：

诗人说：“您让我怎么回答您呢？我很犯难的是我不知道自己偏爱的是哪一首十四行诗：我写所有的诗时都殚精竭虑，耗尽心血。您呢，您更喜欢哪一首呀？”

“亲爱的大师，件件珠宝都美不胜言，怎么可能从中进行挑选呢？您让珍珠、绿宝石、红宝石熠熠生辉，看得我目不暇接，我又怎么可能决定喜欢绿宝石而不喜欢珍珠呢？整条项链都让我爱不释手。”

“对！可我，有一件事却使我对它比对我所有的十四行诗都感到自豪，而且它比我的诗更让我享有荣誉。”

女记者瞪大了眼睛问道：“是什么事？”

大师狡黠地看了看女记者，然后，他眼睛充满了得意的亮光，脸上洋溢着青春的光芒，大声说道：

“我找到了菜豆一词的词源！”女记者惊愕得都忘了哈哈大笑了，“我跟您说的可是正经的事呀。”

“亲爱的大师，我早就知道您享有盛名，学识渊博，但我却并未因此而联想到您会为找到菜豆这个词的词源而感到无比自豪。啊，不，不，我未曾料到是这么回事！您能告诉我您是怎么发现的吗？”

“当然。是这样，我在研读埃尔南德斯的16世纪的那本自然史佳作《新世纪植物史》时，找到了一些有关菜豆的资料。直到17世纪以前，菜豆这个词在法国尚不为人所知。大家一直把它称为‘蚕豆’或‘菜豆属’，而墨西哥语中则有‘阿雅科特’（ayacot）一词。墨西哥在被征服之前，那儿就种植有三十种菜豆。今天，那儿的人仍然称这三十种菜豆，特别是那种带红斑或紫斑的红菜豆为阿雅科特。有一天，我在加斯东·帕里斯
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 家中遇上一位大学者。他一听见我的名字，便走上前来问我是不是找到了菜豆这个词的词源。他一点儿也不知道我也写过诗，还发表过《战利品》这部诗集。”

啊！把十四行诗这一瑰宝置于菜豆之下，这可真是绝妙的俏皮话！该我因“阿雅科特”一词而心花怒放了。我怀疑菜豆这个怪诞的词儿中有印第安语的成分该是多么在理呀！以自己的方式向我们证实这种珍贵的种子源自美洲大陆的昆虫真是言之确确！蒙特儒马
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 的蚕豆，阿兹特克人
(7)

 的阿雅科特，在几乎保留着自己原始的名称的同时，从墨西哥来到了我们的菜园子里。

但是，它没有由其消费者——昆虫陪伴着来到我们这里，而在它的故乡，肯定应该有一种专门征收这种丰产豆子的税的象虫科昆虫。我们土著的豆粒消费者不接受这个外来者；它们还没来得及与这个外来者熟悉起来，来不及评价其优点；它们谨慎小心地克制着，不去碰这个因其新来乍到而颇受怀疑的“阿雅科特”。因此，直到今天以前，这种墨西哥蚕虫一直安然无恙，这与我们的其他豆子全然不同，其他豆子全都被象虫侵害。

这种状况没能持续下去。如果说我们的田间地头没有喜爱这种豆子的昆虫，那么新大陆却有它的爱好者。通过商业交易，某一天总会有这么一两袋生虫的菜豆给我们把它带来的。这是不可避免的事。

根据我所掌握的资料，新近的这种入侵似乎不乏其例。三四年以前，我从罗讷河口地区的马雅内弄到了我一直在我家附近徒劳地寻找的东西。我当时在寻找时曾问过家庭主妇和农民，他们对我所提的问题感到十分惊讶。他们谁都没有见过什么菜豆虫，也从来没有听说过有这种虫。我的一些朋友听说我在寻找这种虫子，给我从马雅内寄来了可以说是大大地满足了我这个博物学者好奇心的东西。那是一斗受到严重蛀蚀的菜豆，千疮百孔，简直像是海绵状。这些豆子里蠕动着无以数计的一种象虫，小得就像小扁豆中的小象虫。

寄豆子来的那些朋友跟我谈到在马雅内所遭受的损失。他们说，这种可恶的虫子毁掉了大部分庄稼。真是一种从未见过的大灾害，把菜豆给毁得差不多了，几乎让主妇们没有菜豆可供煮食的了。至于这罪魁祸首的习性、活动情况，大家都不清楚。这得由我去进行实验，以便搞清是怎么个情况。

得赶快进行实验。环境和条件很适合做实验。现在是6月中旬，我的园子里有一块地上长着早熟菜豆，是比利时黑菜豆，是种了自家吃的。即使损失了这宝贵的豆子，也得把这可怕的虫子放到这片绿色植物上去。根据我所看到的豌豆象的情况来判断，这些比利时黑菜豆已经成熟：花繁叶茂，豆荚也十分饱满，青翠欲滴，大小不一。

我在一只盘子里放了两三把马雅内菜豆，并把在太阳下蠕动着的一堆虫子放在比利时黑菜豆地边儿上。将要发生的情况，我觉得我已猜到了。获得自由的虫子和很快就被阳光刺激而解脱的虫子将会飞起来。它们将在附近寻找供养它们的植物，然后便停在上面，据为己有。我将看到它们探测豆荚和豆花；无须等得太久，我就会看到它们产下卵来。豌豆象在这样的条件下，也会这么做的。

可是，事情并非如此。我很困惑，为什么情况与我预料的会不一样。昆虫们在太阳下动来动去了有几分钟的工夫，微微张开鞘翅，然后又闭合上，以利飞行机械的运行，然后便起飞了，一只又一只；它们飞向明晃晃的空中；它们慢慢飞远，不一会儿便不见了踪影。我一个劲儿地紧盯着，但一无所获，飞走的一只也没停在菜豆上。

获得自由的欢快满足了之后，它们今天晚上、明天、后天还会飞回来吗？没有，它们没有飞回来。整整一个星期，我都在最佳时刻检查一垄一垄的菜豆，一朵一朵的花，一个一个豆荚，挨个儿地查了一遍，都没见着有菜豆象，也没发现有虫卵。可是，这正是产卵的有利时期，因为此刻被我囚于短颈大口瓶内的孕妇们正在把它们的卵大量地产在干菜豆上。

我们换个季节再试一试。我安排了两块地，种上了晚熟菜豆——红科科特豆，有点儿是为居家食用的，但首先是为菜豆象准备的。这两块地相隔开来，弄成梯形，一块8月成熟，另一块9月或更晚些时间成熟。

我用红菜豆重新进行先前用黑菜豆所做的实验。我多次适时地把一窝一窝菜豆象放进绿叶丛里。它们是从总货仓——我的短颈大口瓶里取出来的。每次的结果都宣告失败。整个收获季节里，我几乎每天都在延长研究的时间，直到两次收获全部结束，全都以失败告终。我到最后也没能发现一只有虫子占据的豆荚，甚至连一只在植物上驻足的象虫都没看见。但我并未中断监视。我还嘱咐我的家人尽心尽力地看管我为自己研究所专门种植的那几垄地，并要他们采摘时留意豆荚上可能会有卵。我自己则先用放大镜仔细查看之后再把豆荚交给妻子去剥豆。但这都是在白忙乎，哪儿也未见菜豆象卵的踪迹。

我除了在露天地里做这些实验而外，还在玻璃瓶子里做过一些实验。我用长形瓶子装了一些还挂在枝上的新鲜豆荚，有一些是青翠碧绿的，另有一些呈胭脂红色，里面的豆粒接近成熟。每只瓶子里都放了不少的菜豆象。这一回，我获得了一些菜豆象卵，但我对这些卵不太有信心：菜豆象妈妈把这些卵下在了玻璃瓶内壁上，而不是下在豆荚上。但不要紧，反正它们也在孵化。我看见孵出的幼虫游来荡去了几天，以同样的兴奋劲头儿探测豆荚和瓶子内壁。最后，它们一个个全都悲惨地死了，没有触动放在瓶内的那些食物。

这种结果是必然的：鲜嫩的菜豆并非它们之所爱。与豌豆象相反，菜豆象不愿把自己的孩子们托付给不是自然成熟和因干燥而变硬的豆荚；它不屑于在我的苗圃上停留，因为它在那儿找不到它所需要的食物。

那么它到底需要些什么呢？它需要老的、硬的、掉在地上像石头子儿似的嘭嘭响的豆子。我马上就满足它。我在我的玻璃瓶里放进一些熟透了的、硬邦邦的、经太阳长时间照射而晒干了的豆荚。这一回，菜豆象人丁旺盛，幼虫们在干干的豆荚壳上，触到了豆粒，在豆粒上进行钻探，这之后一切都如愿地在发展。

从观察到的情况看来，菜豆象就是如此这般地侵入农民们的谷仓的。收获时在田野里留下了一些菜豆，让太阳把枝茎和豆荚晒得又干又透。这样一来脱起粒来就容易得多。也就是在这个时候，菜豆象找到了自己中意的东西，便在上面产下卵来。农民们稍后把豆子收回去时，顺带着也把其侵害者带回家中。

不过，菜豆象主要是吃我们存入谷仓的豆子。同专爱嚼咬粮仓中的麦粒而不喜欢田野里麦穗上的麦粒的象鼻虫一样，菜豆象也讨厌鲜嫩的谷粒而喜欢定居在谷堆上那又暗又静的环境之中。这虽说是农民的敌人，但更是储粮商的可怕的敌人。

这种侵害者一旦在我的宝贵的谷仓中安顿下来，它们的破坏劲儿可大着哩！我的小瓶子就充分地证明了这一点。光一粒菜豆上面就住了一大家子，常常有二十来个。而且还不只是一代，一年之中足有三四代安居其上。只要是豆皮下有可食物质，就有新消费者定居其上，直吃到菜豆粒只剩个空壳，惨不忍睹。豆粒表皮幼虫不屑去吃，最后成了一个满是窟窿眼儿的空袋子，而袋内的物质用指头一触，便立即成了一摊令人作呕的粉状物团团。菜豆被完全毁坏光了。

豌豆象是一粒豌豆上只有一只，它只吃掉为自己挖掘狭小的孵化室所必须弄掉的物质，而其余部分则完好无损，因此豌豆粒仍可发芽，并且还仍可以食用，只要你不厌恶就行，再说，这也没什么可以觉得厌恶的。美洲的菜豆象则不会这么手下留情；它要把自己那颗豆子吃个干干净净，只剩下一堆连猪都不吃的垃圾。美洲在把它的昆虫灾害给我们带来时，可是来势凶猛的。美洲就曾给我们带来过根瘤蚜这种害人不浅的虱子，我们的葡萄种植者们一直在同这种害虫进行斗争；今天，美洲又给我们带来了菜豆象，这将给未来造成严重的威胁。我做了几次实验，可以看出其危害之严重。

将近三年以来，在我的昆虫实验室的桌子上，大大小小的瓶子排列了好几十只，全都是由纱罩罩住瓶口的，既可防止入侵者又可让空气保持流通。这些瓶子是我的野兽笼子。我在瓶子里培育菜豆象，并随意改变其饮食供应。我从这些瓶子中特别获知菜豆象对居所的选择并非是专一的，除了几个罕见的例子而外，它们对我们的各种豆子都很适应。

各种菜豆，无论白的还是黑的，红的还是杂色的，大的还是小的，当年收获的还是好几年前收获的几乎煮都煮不烂的，都适合于菜豆象。脱了粒的菜豆则更受青睐，因为容易侵入，但是如果脱了粒的不足时，有豆荚保护着的豆粒也同样受到菜豆象的喜爱。刚孵化出来的幼虫会钻透往往又皱又硬的豆荚触及豆粒。在田间地头菜豆象就是这样侵害菜豆的。

长荚果扁豆的优良品质也得到菜豆象的认可。这种扁豆在我们这里称作独眼菜豆，因为在豆荚的梗洼处有一黑点，好似带眼囊的眼睛，因此而得名。我甚至在我的那些菜豆象寄宿者中间看出它们对这种扁豆更加情有独钟。

直到这之前，没有出现任何异常情况：菜豆象没有越出菜豆属植物这一食物范围。但是，这之后，情况变得危险了，菜豆象向我展示出它的意想不到的一面。它毫不犹豫地去吃干豌豆、蚕豆、山黧豆、野豌豆、鹰嘴豆；它总是津津有味地从这一种吃到那一种；它的孩子们同吃菜豆一样，吃这些豆类也吃得膘肥体壮的。唯独小扁豆不受欢迎，也许是因为小扁豆个头儿太小的缘故。这种美洲来的象虫科昆虫真是个可怕的侵害者！

如果像我一开始所担心的那样，菜豆象总这么贪吃，从豆类吃到谷物，那灾害就更加严重了。但并未严重到如此地步。居于我的短颈大口瓶，与小麦、大麦、稻谷、玉米等在一起的菜豆象全都无一例外地没留下后代便死去了。它同油性种子，如蓖麻、向日葵等在一起时情况也是如此。除了豆类，再没有别的什么适合菜豆象的。尽管有此局限，但它的胃口仍是一种大胃口，而且吃起来极其疯狂，祸害不浅。

它的卵是白色的，呈小圆柱形。产卵无序，对产卵地点也不作任何选择。菜豆象妈妈产卵时，或只产下一个，或产下一小堆，既产在短颈大口瓶的内壁上，也产在菜豆上。在粗心大意时，它甚至把卵产在玉米、咖啡、蓖麻和其他种子上，孩子们因在其上找不到合乎口味的食物而很快死去。在这里，妈妈的远见又有何用？卵只要是下在豆荚堆中的任何地方，都是合适的，因为新生儿自己会去寻觅并找到侵入点的。

卵顶多五天就孵化。刚孵出来时是个棕红脑袋的白色小家伙，是个勉强可以看得出来的一个小点点。幼虫上身鼓起，让自己的工具——大颚这个圆凿更加有力，因为它要利用这一工具在坚硬如木头似的种子上钻孔。树干上的矿工——吉丁和天牛的幼虫也是这么挺着上身的。小爬虫一出生便以一种我们不相信这么小小年纪就会有的积极劲头儿随意地闲逛着，它这是想着尽快地找到栖身之所和食物。

一到第二天，大部分幼虫都办好自己的事了。我看见它们在种子的坚硬表皮上钻孔；我观看着它们的执着劲头儿；我还偶然看到幼虫半个身子下到刚凿出一点儿的坑道的开口处，坑口边有白色粉末，那是钻孔时弄出的粉屑。它钻进洞中，钻到种子的中心部位。五个星期后，它长大成为成虫后再爬出洞来，因为它长得很快。

菜豆象的快速发育成长使它一年能有好几代。我就见过四代。另外，单单一对夫妇便给我提供了八十个孩子。我们就只按一半来统计，因为夫妇双方是两个人，我是按两个性别的等量加以计算的。那么，到了年底，这第一对夫妻所生之后代就将是四十的四次方，那么幼虫时期的菜豆象总数就是五百多万只。这么一个强大的军团要糟蹋掉多大一堆菜豆呀！

菜豆象的本领从各个方面来看都与我们所了解的豌豆象并驾齐驱。每只幼虫都在菜豆内为自个儿凿个小屋，但并不伤及菜豆的表皮这个保护屏障，待长成成虫要出去时，只需稍稍一顶，封盖便会脱落。到了蛹的末期，一个个的小屋宛如暗淡的星星似的在菜豆表面上闪现。最后，封盖脱落，幼虫爬出屋外，菜豆上留下一个个小洞，里面有多少幼虫就有多少个小洞。

尽管菜豆象成虫吃得很少，有点儿粉质碎屑就足够了，但在这大堆的食物上只要有可供利用的东西，它似乎就不想弃之而去。它们在菜豆堆中交尾；菜豆象妈妈随意地在菜豆上产卵；孩子们在菜豆中安顿下来，有的住在完好无损的豆粒里，有的则栖息于被钻了洞但并未被吃光耗尽的豆粒中；每隔五个星期，在美好的季节里，就有新的幼虫重新开始钻来钻去。最后，最后的那一代，也就是9月或10月的那一代，便得在小屋中昏昏欲睡，等待热天的归来。

如果菜豆的毁坏者一旦变得过分的危险，对它们进行一场歼灭战并非难事。从它们的生活习性中我们得知应采取什么手段。它以收回来存在谷仓里的干燥豆类为食。在田间地头是很难对付它的，而且也是很难奏效的。它干坏事主要是在我们的谷仓里。这时候，敌人就待在我们家里，在我们力所能及的范围内。只需用农药喷洒，很容易就能将它们除尽。
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金步甲的婚俗

众所周知，金步甲是毛虫的天敌，所以无愧于它那园丁的称号。它是菜园和花坛里警惕的田野卫士。如果说我的研究在这方面不能为它那久负盛名的美誉增添点儿什么的话，那至少我可以从下面的介绍中向大家展示这种昆虫的尚未为人所知的一面。它是个凶狠的吞食者，是所有力不及它的昆虫的恶魔，但它也会惨遭灭顶之灾。是谁把它吃掉的呢？是它自己以及其他许多昆虫。

有一天，我在家门前的梧桐树下看见一只金步甲慌忙地爬过。朝圣者是受人欢迎的，它将使笼中居民增强团结。我把它抓住后，发现它的鞘翅末端受到损伤。是争风吃醋留下的伤痕吗？我看不出有任何这方面的迹象。要紧的是它可不能伤得很厉害。我仔细地查验一番，看不见什么伤残，可以大加利用，便把它放进玻璃屋中，与二十五只常住居民为伴。

第二天，我去查看这个新寄宿者。它死了。头天夜里，同室居民攻击了它，那残缺的鞘翅没能护好肚腹，被对方给掏空了。破腹手术干净利落，没有伤及一点儿肢体。爪子、脑袋、胸部，全部完好无损，只是肚子被大开了膛，内脏被掏个精光。我眼前所见的是一副金色贝壳架，由双鞘翅合拢护着。对照一下被掏空软体组织的牡蛎，也没有它这么干净。

这种结果颇令我惊诧，因为我一向很注意查看，不让笼子里缺少吃食。蜗牛、鳃角金龟、螳螂、蚯蚓、毛虫以及其他可口的菜肴，我是换着花样地放进笼中，菜量充足有余。我的那些金步甲把一个盔甲受损、容易攻击的同胞给吞吃掉，是无法以饥饿所致作为借口的。

它们中间是否约定俗成，伤者必须被消灭，其要变质的内脏必须被掏空？昆虫之间是没有什么怜悯可言的。面对一个绝望挣扎的受伤者，同类中没有谁会驻足不前，没有谁会试图前去帮它一把。在食肉者之间，事情可能变得更加悲惨。有时候，一些过往者会奔向伤残者。是为了安慰它吗？绝对不是。它们是为了去品尝它的味道，而且，如果它们觉得其味鲜美，则会把它吞吃掉，以彻底解除它的痛苦。

当时，有可能是那只鞘翅受损的金步甲暴露了它受伤的地方，同伴们受到了诱惑，视这个受伤的同胞为一只可以开膛破肚的猎物。但是，假如先前并没有谁受伤，那它们之间是否会相互尊重呢？从种种迹象来看，一开始，相互间的关系还是相安无事的。吃食时，金步甲们之间也从未开过战，顶多只不过是相互从嘴中夺食而已。在木板下躲着睡午觉，而且睡很久，也没见有过打斗。我那二十五只金步甲把身子半埋在凉爽的土中，安静地在消食、打盹儿，彼此相距不远，各睡各的小坑。如果我把遮阴板拿掉，它们立刻惊醒，纷纷四下逃窜，不时地相互碰撞，但却并不干仗。

平静祥和的气氛很浓，似乎会永远这么持续下去，可是，6月，天刚开始热时，我查看时发现有一只金步甲死了。它没有被肢解，同金色贝壳一模一样，如同刚才被吞食的那只伤残者的样子，使人想到一只被掏干净的牡蛎。我仔细查看了残骸，除了腹部开了个大洞，其他地方完好无损。由此可见，当其他的金步甲在掏空它时，那只受伤的金步甲是处于正常状态的。

没过几天，又有一只金步甲被害，同先前死的那只一样，护甲全都完好无损。把死者腹部朝下放好，它似乎好好的；而让它背冲下的话，它便是一只空壳，壳内没有一点儿肉。稍后不久，我又发现一具残骸，然后是一只又一只，越来越多，笼中居民迅速减少。如果继续这么残杀下去的话，那我笼子里很快就什么也没有了。

我的金步甲们是因年老体衰，自然死亡，幸存者们是瓜分死者尸体呢，还是牺牲好端端的“人”以减少“人口”呢？想弄个水落石出并非易事，因为开膛破肚的事是在夜间进行的。但是，我因时刻警惕着，终于在大白天撞见过两次这种大开膛。

将近6月中旬，我亲眼看见一只雌金步甲在折腾一只雄金步甲。后者体形稍小，一看便知是只雄性。手术开始了。雌性攻击者微微掀起雄金步甲的鞘翅末端，从背后咬住受害者的肚腹末端。它拼命地又拽又咬。受害者精力充沛，但却并不反抗，也不翻转身来。它只是尽力在往相反的方向挣扎，以摆脱攻击者那可怕的齿钩，只见它被攻击者拖得忽而进忽而退的，未见其他任何抵抗。搏斗持续了一刻钟。几只过路的金步甲突然而至，停下脚步，好像在想：“马上该我上场了。”最后，那只雄金步甲使出浑身力气挣脱开来，逃之夭夭。可以肯定，如果它没能挣脱掉的话，那它肯定就被那只凶残的雌金步甲开膛了。

几天过后，我又看到一个相似的场面，但结局却是完满的。仍旧是一只雌性金步甲从背后咬一只雄性金步甲。被咬者没作什么抵抗，只是徒劳地在挣扎，以求摆脱。最后，皮开肉裂，伤口扩大，内脏被悍妇拽出吞食。那悍妇把头扎进其同伴的肚子里，把它掏成个空壳。可怜的受害者爪子一阵颤动，表明已小命休矣。刽子手并未因此心软，继续在尽可能地往腹部深深掏挖。死者剩下的只是合抱成小吊篮状的鞘翅和仍旧连在一起的上半身，其他一无所剩。被掏得干干净净的空壳便被撇在原地。

金步甲们大概就是这样死去的，而且死的总是雄性，我在笼子里不时地看见它们的残骸。幸存者大概也是这般死法。从6月中旬到8月1日，开始时的二十五个居民骤减至五只雌性金步甲了。二十只雄性全都被开膛破肚，掏个干干净净。被谁杀死的？看样子是雌金步甲所为。

首先，我有幸亲眼所见，可以为证。我两次在大白天看见雌金步甲把雄的在鞘翅下开膛后吃掉，或至少试图开膛而未遂。至于其他的残杀，如果说我没有亲眼所见的话，我却有一个非常有力的证据。大家刚才全都看见了：被抓住的雄金步甲没有反抗，没有进行自卫，而只是拼命地挣扎逃跑。

如果这只是日常所见的对手之间的寻常打斗，那么被攻击者显然会转过身来的，因为它完全有可能这么做。它只要身子一转，便可回敬攻击者，以牙还牙。它身强力壮，可以搏斗，定能占到上风，可这傻瓜却任凭对手肆无忌惮地咬自己的屁股。似乎是一种难以压制的厌恶在阻止它转守为攻，也去咬一咬正在咬自己的雌金步甲。这种宽厚令人想起朗格多克蝎，每当婚礼结束，雄蝎便任由其新娘吞食而不去动用自己的武器——那根能令恶妇毙命的毒螫针。这种宽容也让我回想起那只雌螳螂的情人，即使被咬剩一截了，仍不遗余力地在继续自己那未竟之业，终于被一口一口地吃掉而未作任何的反抗。这就是婚俗使然，雄性对此不得有任何怨言。

我喂养在笼子里的金步甲中的雄性，一个一个地被开膛破肚，一个不剩，这也是在告诉我们那同样的习性。它们是已经对交尾感到满足的雌性伴侣的牺牲品。从4月至8月的四个月里，每天都有雌雄配对，有时是浅尝即止，有时，而且比较经常的是有效的结合。对于这种火辣辣的性格来说，这种冲动绝对是没有终结的。

金步甲在情爱方面是快捷利索的。在众目睽睽之下，无须酝酿感情，一只过路的雄金步甲便向一眼见到的雌金步甲扑将上去。雌金步甲被紧紧搂住，微微昂起头，以示赞同，而在其上的雄金步甲便用触角尖端抽打对方的脖颈。迅即就交配完毕，双方立即分开，各自跑去吃蜗牛，然后又各自另觅新欢，重结良缘，只要有雄金步甲可资利用即可。对于金步甲来说，生活的真谛即在于此。

在我养的金步甲园地里，男女比例失调，五只雌的对二十只雄的。但这并不要紧，没有什么争风吃醋的搏斗。雄性平和地占有、滥交遇上的雌性。有了这种忍让精神，早一天晚一天，机会多的是，经过多次相遇尝试，每只雄性都能泄掉自己的欲火。

我本想让雌雄比例趋于合理的，但纯属偶然而非有意才造成这种比例失调的情况。初春时节，我在附近石头下捕捉遇上的所有的金步甲，不问雌雄，而且仅从外部特征去看也挺难辨出雌雄。后来，在笼子里喂养之后，我知道了，雌性明显地要比雄性大一些。所以说，我那金步甲园地里的雌雄比例严重失调实属偶然所致。可以相信，在自然条件下，不会是雄性比雌性多这么许多的。

再说，在自由状态之中，不会见到这么多金步甲聚在一块石头下面。金步甲几乎是孤独生活着，很少看见两三只聚在同一个住所里。我的笼子里一下子聚着这么多实属例外，而且还没有导致纷争。玻璃屋中场地挺大，足够它们爬来爬去，自由自在，优哉游哉。谁想独处就可以独处，谁想找伴儿马上就能找到伴儿。

再说，囚禁生活似乎并不怎么让它们感觉厌烦，从它们不停地大吃大嚼，每日一再地寻欢交尾就可以看得出来。在野地里倒是自由，但却没这么受用，也许还不如在笼子里，因为野地里食物没有笼子里那么丰盛。在舒适方面，囚徒们也是身处正常状态，完全满足了它们的日常习俗。

只不过在这里同类相遇的机会比在野地里多。这也许对雌性来说是个绝妙的机会，它们可以迫害它们不再想要的雄性，可以咬雄性的屁股，掏光它们的内脏。这种猎杀自己旧爱的情况因相互比邻而加剧，但是肯定没有因此就花样翻新，因为这种习性并非是一时兴起所造就的。

交尾一完，在野外遇见一只雄性的雌金步甲便把对方当成猎物，将它嚼碎，以结束婚姻。我在野地里翻动过不少石头，可从未见到过这种场景，但这并没有关系，我笼子里的情况就足以让我对此深信不疑了。金步甲的世界是多么残忍呀，一个悍妇一旦卵巢中有孕而无须情人时便把情人吃掉！生殖法规把雄性当成什么，竟然如此这般地残害它们？

这类相爱之后同类相食的现象是不是很普遍？目前来说，我已经知晓有三类昆虫是这种情况：螳螂、朗格多克蝎和金步甲。在飞蝗这个种族中，情况没有这么残忍，因为被吃掉的雄性是死了的而非活着的。白额雌螽斯很喜欢一点儿一点儿地嚼其已死的雄性的大腿。绿蚱蜢也是这种情况。

在一定程度上，这里面有个饮食习惯的问题：白额螽斯和绿蚱蜢首先都是食肉的。遇见一个同类尸体，雌虫总是多少要吃上几口的，不管它是不是其昨夜情郎。猎物就是猎物，没有什么情郎不情郎的。

可是素食者又是怎么回事呢？接近产卵期时，雌性距螽竟冲着它那尚活蹦乱跳的雄性伴侣下手，剖开后者的肚子，大吃一通，直至吃饱为止。一向温情可爱的雌蟋蟀性格会突然暴戾，会把刚刚还给它弹奏动情小夜曲的雄蟋蟀打翻在地，撕扯其翅膀，打碎它的小提琴，甚至还对小提琴手咬上几口。因此，很有可能这种雌性在交尾之后对雄性大开杀戒的情况是很常见的，特别是在食肉昆虫中间。这种残忍的习性到底是什么原因促使的呢？如果条件允许，我一定要把它弄个一清二楚。



蟹蛛

蟹蛛爬行时像螃蟹，横行霸道，因此得名。它也像螃蟹一样，前步足比后步足粗壮，只是它的两条前足不像螃蟹前足那样戴着“拳击手套”。

这种蟹蛛不会织网捕猎。它的捕猎方法是，埋伏在花丛中窥视着，一旦猎物出现，它会飞快地掐住对方的脖子。它尤其喜爱捕捉家蜂。一贯爱好和平的蜜蜂，为了采蜜来到花间草丛，用舌头先在花丛中探测，选好一处花粉多的开采区，立刻便忙于收获了。待它的花篮里装满了花粉，肚子慢慢地鼓起来的时候，蟹蛛便从花丛下的隐藏处突然蹦了出来，纵身跃起，掐住蜜蜂的后脖颈根部。后者无助地在拼命地挣扎，用螫针乱扎一气，但攻击者始终不肯放手。

蜜蜂的奋力挣扎、反抗未能奏效，由于颈部的神经被死死地掐住，脖子被迅雷不及掩耳般地咬住，没一会儿便蹬着小腿儿，一命呜呼了。刽子手满意地吮吸着被害者的血，吸干之后便不屑一顾地将蜜蜂干尸弃置一旁，又埋伏在花丛中，伺机捕捉下一个采集花粉者。

受肠胃制约的动物和人，简直像恶魔。他们为了获得鲜美肉嫩的猎物，根本不会去顾及对方工作的神圣、生活的快乐、母性的温柔、临终时的痛苦，只要自己能大快朵颐就可以了。我们所说的这种蟹蛛，可能很像古罗马执法官手下手持束棒的侍从，专司捆绑犯人于行刑柱上。许多蜘蛛都是这样，为了制服猎物以便随心所欲地把它吃掉，就用“绳子”先把猎物捆绑结实，从这一点来看，上述比喻还是挺恰当的。但关键的问题是，蟹蛛名实并不相符，它并没有用绳子捆绑蜜蜂，蜜蜂是被它咬伤脖子而死的，而且几乎没有对刽子手进行任何反抗。

蜘蛛几乎总是有着一个大肚子，里面储存着大量的丝。有些蜘蛛用腹中的丝来制细丝线，而所有的蜘蛛都会用自己的丝来织卵袋中的莫列顿双面呢。蟹蛛也不例外，也同其他蜘蛛一样，用肚子里的丝为自己的婴儿编织保暖服装，只是它的肚子不像其他蜘蛛那么大，那么臃肿。

蜜蜂的杀手很怕冷，在法国，它几乎没有离开过橄榄树的故乡。它尤其喜欢一种名为岩蔷薇的灌木。这种灌木开出的花呈粉红色，花朵很大，有点皱皱巴巴的，保持的时间不长，只有一个上午，第二天，凉爽的黎明来临时，新开的花便取代了昨日的花，花期通常要持续五六个星期。

蜜蜂很爱到这里来采花蜜。它们在雄蕊那宽大的管圈上飞来飞去地忙碌着，满身都蹭上了黄色的花粉。蟹蛛闻讯，匆忙赶来，躲藏在一片花瓣构成的粉红色帐篷下面，随时准备着向猎物发动攻击。我朝这片花丛望去，只见四处的花上都落着蜜蜂。如果我发现有一只不动弹了，伸直了舌头和腿脚，我便连忙赶过去，因为那无疑是蟹蛛在作怪，它刚杀了“人”，正在吮吸尸体里的血。

话说回来，蜜蜂的这个捕杀者还长得十分漂亮，尽管它那金字塔形的躯干上坠着个大肚子，下端左右两侧各隆起一个驼峰状的乳突，但它的皮肤看上去简直比绸缎还要柔软。有些蟹蛛的皮肤呈乳白色，有些则呈柠檬色；有一些挺讲究的蟹蛛还在腿上戴上不少的粉红色的镯子，背上饰有胭脂红的曲线，胸部两侧有时还佩戴着一条淡绿色的细带子。蟹蛛的服装色彩虽然不如彩带蛛那么丰富，但是，就简明、精致和色彩搭配而言，要比后者的服装色彩优雅许多。即使对蜘蛛感到恐惧和厌恶的没有经验的人，也不得不承认蟹蛛的优雅，忍不住要抓起一只看似温顺平和的蟹蛛来观赏一番。

蜘蛛类昆虫中的这个宝贝有何才干呢？首先，它会建造适合自己的巢穴。金翅鸟、燕雀以及其他建筑师善用植物的侧根、植物纤维、棉絮团等在枝丫上构建贝壳形的巢。蟹蛛也喜欢在高处盖房造屋。为了建造自己的屋子，它在自己平时捕猎的岩蔷薇上，选择一根长得很高、因炎热而枯萎了的树枝，枝上还挂着一些卷成小窝棚的枯叶。蟹蛛便在其上搭建巢穴，生儿育女。

蟹蛛肚子似梭子状，里面装满了丝，它让肚子上下轻轻地摆动，把丝拉向四周。它织成一个袋子，袋壁与周围的干树叶浑然一体。这个白色的不透明的巢，一部分露在外面，一部分被树叶遮掩。它插在树叶间的夹角里，呈圆锥形，像丝蛛所织的袋子，但体积要比丝蛛袋来得小些。

当卵产入袋子里之后，一个用同样的白丝织成的盖子便把这个袋子口给盖严盖实，最后，再用几根丝织成一个薄薄的帘子，在卵袋上做成一个床顶华盖。然后，再用弯曲的叶尖做成一间凹室，母亲便居于其间。

这不仅是疲劳的产妇产后休息之所，还是一个很好的掩蔽所，一个监视哨。母亲就坚守在这个监视哨所之中。它平趴着，直到自己的孩子们大批地迁移。它因产卵以及筑巢建窝耗费了大量的丝，所以身体变得十分消瘦。现在，它只是为了保护自己的窝巢而活着。如果有不速之客从附近经过，它会立即冲出哨所，抬脚踢蹬，把这不速之客赶跑。当我用一根草去撩拨它时，它便奋力地反击，用拳头击打我所使用的武器，仿佛在跟那根草进行着拳击。如果我想做些实验，故意让它挪挪窝，那就得花费点儿工夫，因为它会死死地抱住丝质地板不放，让我无法得逞。我因害怕伤着它，也不敢太用力。这个顽强的家伙刚被逗引出窝，立即便会返回自己的岗位，它放心不下自己的宝贝们。

蟹蛛同纳博讷狼蛛一样，当别人夺它的宝贝时，便会奋力反击。这两种蜘蛛都同样勇敢，同样忠诚，但也同样糊涂，分不清宝贝是自个儿的还是别人的。

我们也无法用母爱来形容它们，因为它们那样做只是出于冲动，只是出于一种机械性的爱，没有真正的温情孕育其中。生活在岩蔷薇上的高雅的蟹蛛，也不见得就比狼蛛聪明，如果把它移到另一个形状相同的窝里去，它便在那儿安下家来，不再挪窝，尽管那个袋子上排列规则有所不同的叶子已经明显地在告诉它，这儿并不是它原先的家，但它只要脚下踩着丝，就不会发现自己摸错了门，被弄到别人的家里了，它像监护着自己的巢穴一样地谨慎有加地监视着这个新家。

在母性的盲目这一点上，狼蛛则表现得尤为突出。它把我用锉刀锉成的软木球、纸团和线团当成了自己的卵袋，粘在纺丝器上，带着走来走去。我想了解一下蟹蛛是不是也会这么犯糊涂，便在封闭的圆锥形卵袋里放了一些蚕茧的碎片，把碎片那较细较平的一面朝上。我的诡计未能奏效。离开了自己的家，被安置在人造袋子上的母蟹蛛死活不肯在那儿安家。这么看，它好像是比狼蛛要聪明一些吧？也许是这样，但是，也别因此过于对它加以赞扬，因为那个巢模仿得不够标准，过于粗糙。

5月底，产卵的任务完成了，平趴在巢顶上的母蟹蛛无论白天还是黑夜，都不离开其掩蔽体。见它那么干瘦，我便准备为它提供几只蜜蜂，它一定会开心的，因为我以前就这么做过。

可我推断错了，这并不是它所需要的。此前它一直偏爱的蜜蜂已经引不起它的兴趣了，尽管被我放进网罩里的蜜蜂唾手可得，它也无动于衷，任由蜜蜂嗡嗡地叫。但是，虽然如此，它却并未擅离职守，仍在坚守着自己的岗位，靠着母爱的执着在维持着生命。因此，我只能眼睁睁地看着这个蟹蛛母亲日益衰弱，越来越干瘪。这只消瘦的蟹蛛究竟死死地在等待什么呀？

它是在等着自己的孩子出世，它这个垂死者对它的孩子们还有用。彩带蛛的孩子从“气球”里一出来，便无人照看，成了孤儿。这些孤儿根本无力从自己的袋子里挣脱出来，必须靠“气球”自行爆裂，气球爆裂时，把小彩带圆形蛛和棉床垫一股脑儿地弹了出来。

蟹蛛的袋子外面大部分地方都加了一层树叶，它永远不会自动爆裂，只要封条仍贴在盖子上，它就不会自行打开来。当小蟹蛛获得解放后，我发现盖子周围有一个小洞口敞开着，宛如天窗。这个天窗原先并不存在，是谁把它打开的？

袋子的布料质地很好，非常厚实牢固，里面关着的年幼体弱的小蟹蛛根本就扯不破。那是它们的母亲解救了它们。母亲感觉到丝棉顶棚下的孩子急于出来，在乱蹬乱踢乱拱，就帮它们把袋子捅破了。蟹蛛母亲拖着病体坚持了三周，就是等着这一天，好最后用牙把卵室咬开。母亲的天职完成之后，它便欣慰坦然地逝去，并紧紧地贴在自己的窝上，变成干尸。

7月到来，小蟹蛛出世。我预知它们有表演杂技的习性，便在它们出生的那个罩子顶上放了一把很细的枝条。它们果然全都钻过纱网，聚到那把枝条上来，并很快地在那上面用自己的丝交错地编织出一个宽阔的临时营地。开头两天，它们躲在营地里，比较安静，随后便在一个物体与另一个物体之间架设起天桥来。这是我进行观察研究的大好时机。

我把一束爬满了小蟹蛛的枝条置于开着的窗户旁的一张桌子上，放在背阴的地方。不一会儿，它们便开始大迁移，但速度缓慢且毫无秩序。小蟹蛛们有些迟疑，它们有的在向后退，有的则吊在丝的一头垂直坠落，然后丝往上收，又把吊在半空中的小蟹蛛带了上去。总之，一片忙碌，不见成效。

大约11点，我灵机一动，想把急于迁移的小蟹蛛所盘踞的那束枝条放到烈日照射的窗台上。被太阳暴晒了几分钟之后，情况便大不相同了。这帮小移民们爬到小树枝的顶上，十分活跃，动弹个不停。这儿简直成了一个令人眼花缭乱的制丝绳的车间，几千条腿都在从纺丝器里往外拉丝。丝绳制好后，便被甩了出去，任凭风儿将它带走。我得实话实说，我并未看见丝绳，只是凭借自己的猜想。三四只蟹蛛同时出发，然后分道扬镳，各行其道，看着它们的爪子在灵巧地忙碌着，我就知道它们都在往上攀爬，顺着一个支撑物攀缘着。但它们身后的那根丝仍然可以看得出来，因为这是一条复线。等到到达某一高度时，它们便停止了攀登，在空中荡了起来。经阳光一照，只见它们一个个闪闪发光，缓缓地在晃动着，然后便突然飞了起来。

这是怎么回事呀？原来，外面微风吹来，飘荡的丝断了，小蟹蛛被吊在“降落伞”上，被吹走了。我看着它们远去，像点点光点似的闪着光亮，落在了二十步开外的那片墨绿的柏树林中。第一只小蟹蛛消失了，其他的小蟹蛛也随之跟着消失不见了，有的飞得高一些，有的飞得低一些，飞向不同的方向。

在阳光的照射下，骤然发出耀眼光芒的小蟹蛛犹如焰火一般。它们紧攥住飘荡的飞丝，飞向了辽阔的世界。但或早或迟，或远或近，它们都得落地。唉！生活所迫，必须降落，哪怕是降落到很低洼的地方去。这就如同带冠毛的夜莺，为了填饱肚子，不得不将路上的驴粪蛋捣碎，从中觅食。它在天上飞时，唱出动听的歌来，其实，那是它饥肠辘辘，找不到燕麦粒充饥所导致的，它必须落到地上，寻找食物充饥，解此燃眉之急。这是动物求食的本能使然。小蟹蛛因同样的原因也不得不降落，它们因有降落伞的保护，削弱了重力作用，不致被摔伤。

在有能力捕捉蜜蜂之前，小蟹蛛能够抓获多少小飞虫？采用什么方法去捕捉？是靠一些雕虫小技吗？它们最后将去哪儿过冬？凡此种种，我不得而知。春天到来时，我们还会见到它们的，但那时它们业已长大，并潜伏在蜜蜂采花蜜的花丛中。



萤火虫

在我们这个地区，萤火虫可谓无人不知，无人不晓，没有什么昆虫像它那么家喻户晓。这种人见人爱的小东西，为了表达生活的欢乐，竟然在屁股上面挂了一只小小的灯笼。炎热的夏夜里，没有人没见过它。古代希腊人把它称为“朗皮里斯”，意为“屁股上挂灯笼者”；法语中则称它为“发光的蠕虫”。其实，萤火虫绝对不是什么蠕虫，即使是从外表上来看，它也不像蠕虫。它有六只短小的脚，而且十分明白如何使用自己的脚。它是可以用小碎步奔跑的昆虫。雄萤火虫发育完全后，如同真正的甲虫一样，长着鞘翅。但雌萤火虫却无此造化，享受不到飞翔的快乐，终生保持着幼虫的形态。不过，雄萤火虫在尚未到达交尾期之前，形态也是不完全的。即使如此，称它为“蠕虫”也是不恰当的。法国有句通俗语，叫“像蠕虫一样一丝不挂”，用以形容身上未穿任何保护性的衣物。但是，萤火虫可是穿着衣服的，就是说它有略为坚韧的外皮，而且它还有斑斓的色彩，身体呈棕色，胸部呈粉红色，环形服饰的边缘还点缀着两个红红的小斑点。这哪儿会是蠕虫呢？

我们先来看看萤火虫以什么为生吧。萤火虫看上去既小又弱，像是于他人无害，可它却是最小的食肉动物，是猎取野味的猎手，而且，捕猎时相当狠毒。它的猎物通常是蜗牛。昆虫学家们早已知道萤火虫这一习性。但是，我从他们书中的介绍中总感到人们对这一点了解得很不充分，特别是对萤火虫的奇怪攻击方法几乎一无所知。

萤火虫在啃啮猎物之前，先对它施以麻醉，使之失去知觉。它的猎物通常是很小的蜗牛，个头儿还没有樱桃大，是处于变形状态的蜗牛。夏日里，这种蜗牛一大群一大群地聚集在稻子和麦子的茎秆上，或者其他植物干枯的长茎上，在上面一动不动地待上整整一个炎热的夏季。正是在这种时候，在猎物处于这种状态中，我不止一次地观察到萤火虫对猎物发动攻击，对之施以灵巧的外科麻醉手术，使猎物在颤动着的茎秆上昏死过去，然后，对之下口，美餐一顿。

萤火虫对其猎物的其他藏身处所也了如指掌。它经常飞到沟渠旁边，因为那儿土地潮湿，杂草丛生，是蜗牛喜爱的栖身之所。在这种情况之下，萤火虫便在地上对蜗牛施以麻醉术。我在家中也饲养了一些萤火虫，它很容易被捕捉到，也很容易喂养，因此，我可以仔细地观察研究这位外科医生做手术的详细过程。

我在一个大玻璃瓶里放上一些草，把捉到的几只萤火虫和几只蜗牛也放了进去。蜗牛个头儿正合适，不大不小，正在等待变形，正符合萤火虫的口味。我寸步不离地监视着玻璃瓶中的情况，因为萤火虫攻击猎物是瞬间的事情，转瞬即逝，不高度集中精力，必然会错过观察的机会。我终于发现是怎么个情况了。萤火虫稍微探了探捕猎对象。蜗牛通常是全身藏于壳内，只有外套膜的软肉露出一点点在壳的外面。萤火虫见状，便立刻打开它那极其简单、用放大镜才能看到的工具。这是两片呈钩状的颚，锋利无比，细若发丝。用显微镜观察之，可见弯钩上有一道细细的小槽沟。这就是它的工具。它用它的这种外科手术器械不停地轻轻击打蜗牛的外膜，其动作不像是在施以手术，而像是在与猎物亲吻。用孩子们的话来说，它像是在与蜗牛“拉钩”。它在“拉钩”时，有条不紊，慢条斯理，不慌不忙，每拉一次，都要稍事休息片刻，似乎是在观察“拉钩”的效果如何。它“拉钩”的次数并不多，顶多五六次，就足以把猎物给制服，使之动弹不得。然后，它就要动嘴进食了，它很可能也是要用弯钩去啄，因为我几次都未观察清楚，所以对这一点说不太准。总之，萤火虫在施行麻醉手术时动作麻利，立竿见影，快如闪电，不用问，它利用带细槽的弯钩已经把毒液注入蜗牛体内，使之昏死过去了。

我检查了一下猎物。在萤火虫与蜗牛拉了四五下钩之后，我便立即从它口中夺下它的猎物，用针尖刺蜗牛的前部，亦即缩在壳内的蜗牛所暴露在外的身体。我没看到它有任何反应，仿佛像是一具没了生气的尸体。

我还发现一个令我信服的例子。有一次，我幸运地看到一只蜗牛正在爬行，其足正在蠕动着，突然，萤火虫向它发动了袭击。蜗牛十分惊慌，乱动了几下，然后便一动不动了。它的脚不再爬行，身体的前部也失去了如同天鹅脖颈那种优美的弯曲状，触角软软地耷拉下来，如同一只折断了的手杖。它一直保持着这种状态。

蜗牛是否真的被蜇死了呢？没有，根本没有。我可以让这只表面上看似已死的蜗牛活过来。我把这位处于半死不活状态下的病人隔离开来，给它洗了个澡，尽管这对于取得实验的成功并非绝对必要。

两天后，这只被萤火虫施以麻醉术的蜗牛终于复活了，它又能动弹了，又有感觉了。我用针尖刺它，它有反应，它开始蠕动，爬行，伸出触角，仿佛什么危险都没有发生过，像个没事人似的。那种昏昏沉沉、如死一般的全麻状态已经消失，它苏醒过来了。

对于蜗牛这样一个与世无争、平和温顺的对手，萤火虫有何必要先对其施以麻醉术呢？这使我想起了另一种昆虫，名叫德里尔虫，生活在阿尔及利亚。这种昆虫虽说不会发光，但其身体结构，尤其是在习性方面，与我国的萤火虫却颇为相似。德里尔虫以陆生软体动物为食，它所捕食的是一种圆口类动物。这种动物有着美丽雅致的陀螺形外壳。一块结实的肌肉把一个石质封盖固定在这种圆口类动物身上。这个石质封盖把甲壳闭合得严严实实。这个封盖是个活动的门。居于甲壳内的隐居者只需缩回身子，封盖便立即盖上。当隐居者想要外出时，此门也很容易打开。德里尔虫被黏附器（我们下面将会看到萤火虫也具有这种同等器具）固定在蜗牛的甲壳表面，耐心地等待着、窥伺着，等着甲壳里面的蜗牛憋不住，露出身子，便立刻冲到门边，把门挡住，使门关不上，它自己则进入门内，占领这个城堡。我并没有经常见到这种德里尔虫，但我认为，它的进攻策略与我们的萤火虫颇为相似。它钻进甲壳内，身子扭动几下，里面的隐居者也就丧失了反抗的能力。

我们还是回过头来谈谈我们的萤火虫吧。如果蜗牛在地上爬行，甚至就龟缩在壳里，萤火虫袭击它是很容易的事，因为蜗牛的壳没有封盖，而且，蜗牛身体的前部暴露在壳外，因此它无法自卫，很容易被伤害。即使蜗牛待在高处，紧贴在一棵禾本植物的茎秆上，或者紧贴在一块光滑的石头上，袭击者无从下手，但是，只要这个外界的封盖稍有缝隙，它仍然难逃厄运。

萤火虫施以麻醉术时，总是非常小心、轻手轻脚地对待它的猎物，不想引起对方的注意，免得它挣扎、乱动，从高处掉到地上。如果猎物掉到地上，萤火虫也就不会再想方设法地寻找它了，因为它只是依靠运气去捕捉落入口中的猎物，而不想费心劳神地寻来找去。因此，萤火虫在发动袭击的时候，从不掉以轻心，总是小心谨慎地不让猎物感到疼痛，使其肌肉失去反应，否则猎物便会从高处掉下地来，到嘴的猎物便化为乌有了。由此不难看出，突然对猎物施以深度麻醉，一针见血，是它捕捉猎物的绝招。

萤火虫如何享用猎物呢？它是不是真的吃它？也就是说，它是不是把蜗牛切成细小的碎块，然后用自己的所谓的咀嚼器把它们嚼烂、咽到肚子里去？我看并非如此。我所捕捉到的萤火虫，嘴上从未发现有固体食物的碎渣细末什么的。萤火虫的所谓“吃”，并不是真正意义上的那种吃，而是吮吸，如同蛆虫那样，把猎物化为汁液，然后吸入肚里。与双翅目昆虫爱吃肉的幼虫一样，萤火虫也是先把猎物变为流质，对之进行液化处理、加工，然后食之。我把我所见到的萤火虫“吃食”的过程介绍如下：

萤火虫对蜗牛施行了麻醉手术。它几乎总是单独操作，即使是遇到一只个头很大的蜗牛，它也不找助手。在它施行完麻醉手术后，总会有宾客不请自来，两三位，四五位，甚至更多。众宾客来到餐桌前，与食物的真正主人并无纷争，毫不客气地尽情享用，不分彼此。两天后，主人与食客都离去了，我便把蜗牛壳口冲下翻倒过来，只见壳里的东西如同锅口朝下倒浓汤似的，全流了出来。主客吃饱喝足之后，不屑一顾地把残羹剩饭给撇下了。

事情很明显，我先前所说的“拉钩”之后，也就是萤火虫东一口西一口地轻轻拍击蜗牛之后，蜗牛昏死过去；然后，众宾客齐上阵，都在用特有的消化素对猎物进行加工；最后，蜗牛肉便变成蜗牛肉粥了；接着，大家便一起尽情享用，尽兴而去。这样看来，萤火虫嘴上的那两只弯钩外表上看去并无保护层，是其进攻猎物的利器，刺入对方体内，注入麻醉药剂，并使对方的肉质液化，而这麻醉药剂很有可能就是萤火虫的体液。在放大镜下仔细地进行观察，可以很清楚地看到它的这种微型器械，可我感到它们却不像是钩子。它们的中心是空的，与蚁蛉的那对工具颇为相似；蚁蛉就依靠这种工具吸食猎物的肉，而并不把猎物肉切成小细块。不过，萤火虫又与蚁蛉的表现颇为不同：蚁蛉用餐完毕，会从沙地的漏斗状陷阱中抛出大量的丰盛食物；而萤火虫有液化装置，绝不糟蹋食物，或者说，几乎不糟蹋食物。二者掌握着类似的工具，但是，一个是用来吮吸猎物的血液，而另一个则采用液化设备，使食物变成流质，全部食之。

有时候，蜗牛所处的位置不太好，难以保持平衡，但是，萤火虫动作敏捷，干净利落地就处理完了。我透过喂养着萤火虫的那个大口玻璃瓶，清楚地看到了全过程。大口瓶上盖着一块玻璃，蜗牛沿着玻璃瓶内壁往上爬，一直爬到瓶口边沿，停了下来，用少许黏液把壳体粘挂在那儿。它只是在做短暂的停留，所以舍不得用太多的软体组织所生产出来的胶黏剂。这样一来，只要稍微地震动一下瓶子，蜗牛壳口就会松脱，从粘挂的地方摔到瓶底。

我看到瓶子里的那只萤火虫也在不断地往高处爬去，爬到蜗牛暂时停留的地方。它依靠某种攀缘器官在沿着瓶子内壁爬着，这种攀缘器官弥补了萤火虫足爪此刻的功能缺陷。萤火虫已经来到了蜗牛的身旁，找到了一处可以下手的缝隙，便轻轻地拍击了几下躲在缝隙内的蜗牛，使之昏死过去，随即开动其液化装置，使蜗牛肉变为蜗牛肉汤，美美地吮吸起来。

当萤火虫吃饱喝足之后，蜗牛就剩下一具空壳，肉没有了，汤也没有了。这只空壳虽然只用了少许黏液粘在玻璃上，却并未开胶，仍然牢牢地粘在那里，没有丝毫的移位。壳中的那个隐居者没有挣扎，没有反抗，一点儿一点儿地从固态变成了液态，全都从萤火虫开始发起攻击的那个点上流了出来，流得干干净净，只剩下一个空壳了。由此，我们不难看出，萤火虫的麻醉手术之高超、快速，简直是迅雷不及掩耳，让对方防不胜防。而且，我们还可以看出，萤火虫吃蜗牛的手段之奇妙，让人叫绝，都没有让蜗牛空壳从极其光溜而又垂直的玻璃瓶内壁上掉落下来，甚至都没让只有些许胶粘着的空壳有丝毫的晃动、移位，这真的是不可思议。

萤火虫要在玻璃上或草茎上攀爬，它的又短又笨的爪子显然是无法承担这一重任的，必须拥有一种特殊的工具。这种特殊工具必须不怕光滑，能攀住无法抓住的物体。萤火虫确实拥有这种特殊工具。它的后腿末端有一个白色的点，用放大镜仔细观察，可以看到那上面约有十二个很短小的肉刺，它们有时收拢起来，缩成一团，有时却又伸展开来，好似玫瑰花瓣。这就是它的吸附并移动的器官。萤火虫想要把自己附着在某个地方，甚至是个极其光滑的表面上，比如固着在禾本植物的茎秆上，它就把这十二个短小的肉刺展开来，呈玫瑰花瓣状，就可以牢牢地铺展在所吸附的物体上了，用自己的身体的黏性，把自己紧紧地贴附在支撑物上。这个特殊器官通过抬高和放低，张开和闭合，帮助萤火虫行走。总而言之，萤火虫可以说是一个双腿残疾者，它在自己的后腿上放上一朵漂亮的白色玫瑰花，一种没有关节、可向四下里活动的有十二个趾肢节的爪子，而这种管状的趾肢节，并非抓住而是黏附着物体。这个器官还有一个用途，它可以当作海绵和刷子来使用。萤火虫在进餐之后，便用这把刷子刷头、背、尾及两侧。它之所以全身上下地刷来刷去，是因为它的脊椎很柔韧，可以弯来弯去，哪儿都能够得着。萤火虫在这儿进行全身擦拭时，非常仔细，一处不漏，足见它对这种运动颇感兴趣，乐此不疲。它这样做的目的究竟是什么呢？很显然，它这是要擦去沾在身上的灰土或者蜗牛肉的残渣剩汤。如果萤火虫只会像亲吻似的轻拍蜗牛，对它施以麻醉术，而没有其他什么本领的话，那它也就不会这么出名，这么家喻户晓了。它真正名扬四海的原因，是它能在尾部亮起一盏红灯。我们来特别仔细地观察一番雌萤火虫吧。它在达到婚育年龄，在夏季酷热期间发出亮光的过程中，一直保持着幼虫状态。它的发光器是在腹部的最后三节处。其中前两节的发光器呈宽带状，另外一个组群是最后一个体节的两个斑点。具有那两条宽带的只有发育成熟了的雌萤火虫；未来的母亲用最绚丽的装束来打扮自己，擦亮了这光灿灿的宽带，以庆贺自己的婚礼，而在这之前，自刚孵化的时候起，它只有尾部的那个发光斑点，这种绚丽的彩灯显示着雌萤火虫那惯常的身体变态。身体的变态使之长出翅膀，能够飞翔，从而宣告其生理演变过程的结束。这盏亮灿灿的灯点亮时，还标志着其交尾期即将来临。这之后，雌萤火虫就没有翅膀了，不能再飞翔，一直保持着这种幼虫的可怜的卑屈形态，但是，它的那盏明灯却始终点亮着。

雄萤火虫则有所不同，它得到了充分的发育，改变了形态，拥有鞘翅和翅膀。与雌性一样，从孵化时起，它的尾部就有这盏明灯。总之，萤火虫不管是雌性还是雄性，不管是处在发育时期的什么阶段，其尾部均可发光，这就是整个萤火虫家族的一大特点。而且，这个发光点从背部或腹部都可以看见，但只有雌萤火虫才有的那两条宽带，才在腹部下面发光。

我的手和眼仍然很听使唤，做起解剖来还算得心应手，因此，我想解剖一下萤火虫的发光器官，以便彻底搞清楚其构造。我终于成功地把一根发光宽带的大部分剥离开来。我在显微镜下仔细地观察了这条宽带，发现其上有一种白色涂料，系极其细腻的黏性物质构成的。这白色涂料显然就是萤火虫的光化物质。紧靠着这白色涂料的是一根奇异的气管，主干很短但很粗，下面长了不少细枝，延伸至发光层上，甚或深入体内。发光器受到呼吸气管的支配，发光是氧化导致的。白色涂层提供可氧化的物质，而长有许多细枝的粗气管则把空气送到这物质上。现在，我很想搞清楚这个涂层的发光物质究竟为何物。起初，人们以为那是磷，还把它加以燃烧，以化验其元素，但是，据我所知，这种办法并没获得理想的效果。显然，磷并非萤火虫发光的原因，尽管人们有时把磷光称为萤光。这个问题的答案肯定不在这里，而是另有原因。

萤火虫能够随意地散布它的光亮吗？它能否随意地增强、减弱、熄灭其亮光呢？它怎么做的呢？它有没有一个不透明的屏幕朝着光源，把光源或遮住或暴露呢？现在，我们对这个问题已很清楚，萤火虫并没有这样的器官，这样的器官对它来说是没有用的，它拥有更好的办法来控制它的明灯。若想增强光的亮度，遍布光化层的气管就会加大空气的流量；如果它把通气量减缓甚至停止供气，光度就变弱，甚至灯会熄灭。总之，这个机理犹如油灯的机理一样，其亮度是由空气进入灯芯的量来加以调节的。

遇到激动的情况，气管就运作起来，灯也就亮了。需要加以区别的是光带和尾灯这两种情况。其一，发光的是那漂亮的宽带，亦即已到婚育年龄的雌萤火虫独特的饰物；其二，也就是那盏尾灯，萤火虫无论雌雄，无论长幼，都在其最后一个体节上点着一盏小灯。在这后一种情况下，由于突然的惊恐不安，萤火虫的情绪发生变化，这盏尾灯或完全地或近乎完全地熄灭。我在夜晚曾经捕捉过萤火虫，眼见那盏尾灯在草上发着亮光，可是，只要我稍不留神，碰着了那棵草，草一晃动，灯立即就熄灭了，我想要捕捉的这只昆虫也就不见了踪影。但是，发育完全的雌萤火虫身上的宽光带，即使受到惊吓，也毫无影响，照样亮着。

我捉了几只雌萤火虫，把它们关进笼子里，放到屋外，笼子旁边放了一把枪。我放了一枪，但枪声并未产生效果，宽带依旧发光，与没有放枪前一样明亮。然后，我又用喷雾器把水雾喷洒到它们身上，它们身上的光带依然光亮闪闪，没有一盏灯熄灭的，顶多也就是亮度上有短暂的减弱而已，而且也只是个别的雌萤火虫这样，并不是每只都如此。我猛抽了一口烟斗，把烟吹进笼子里，光带的亮度倒是更加弱了，甚至灭了一会儿，但时间非常短暂。很快，萤火虫便平静下来，恢复了常态，灯又亮了起来，而且比先前还要明亮。这之后，我又用指头抓住它，把它翻过来掉过去地折腾，又轻轻地摆弄它，只要是捏得不太重，它照旧在发光，亮度也保持不变。即将处于交尾期的萤火虫，对于自己的灯的光亮沾沾自喜，没有极其严重的情况发生，它们是不会把自己的灯完全熄灭的。

从各种实验的结果来看，极其明显的是，萤火虫自己在控制着身上的发光器，可以随意地使之或亮或灭。不过，在某种情况下，有无萤火虫的调节都无关紧要。我从其光化层上弄下来一块表皮，放进玻璃管里，用湿棉花把管口堵住，免得表皮过快地蒸发干。只见这块表皮仍在发光，只不过其亮度不如在萤火虫身上那么强而已。在这种情况下，有无生命并不要紧。氧化物质，即发光层，是与其周围空气直接接触的，无须通过气管输入氧气，它就像真正的化学磷一样，与空气接触就会发光。还应该指出的是，这层表皮在含有空气的水中所发出的亮光，与在空气中所发出的亮光一样。不过，如果把水煮开，沸腾，没了空气，那么表皮的光就熄灭了。这就更加证明，萤火虫的发光是缓慢氧化的结果。

萤火虫发出来的光呈白色，很柔和，这种光虽然很亮，却不具有较强的照射能力。在黑暗处，我用一只萤火虫在一行印刷文字上移动，可以清楚地看出一个个字母，甚至可以看出一个不太长的词儿来，但是，在这小小的范围之外的一切东西，就看不见了。因此，夜晚，以萤火虫为灯看书，那是不可能的。

如果把一群萤火虫放在一起，彼此紧挨着，每只萤火虫都放着光，那么，它们的光就会通过反射而可以照亮旁边的萤火虫，我们似乎也就能够看清一只只的萤火虫了。但是，事实又并非如此。这群萤火虫只是杂乱无章地聚集在一起，就算彼此离得很近很近，我们也无法看清萤火虫的模样来，因为这所有的亮光把萤火虫全都混在了一起，成了模模糊糊的一片。我通过照相技术非常清楚地证实了这种情况。我用金属网钟形罩罩住二十来只充分发光的雌萤火虫，把它们置于露天里。罩子里，有一丛百里香插在其中央，形成一片小林子。夜晚时分，那二十来只雌萤火虫全都爬到罩子顶上去了；它们在竭力地朝着各个方向展示着它们那发光的服饰。因此，沿着百里香小枝形成了一串串的花序。我指望这一串串花序能够对相板和相纸产生作用，但是，我却未能遂愿，只得到了一些不成形的白色斑点，根据萤火虫群体的不同情况，有些地方浓些，有些地方浅些，而萤火虫的模拟斑点却一点儿也没有显现，连百里香丛的痕迹也没有显现出来。因缺乏充足的光照，美妙如画的光彩只显现出一团模糊不清的黑乎乎的水浆似的东西来。

由此看来，雌萤火虫的灯光并不是用来照明的。那么，它到底是干什么用的呢？我想，它是用来召唤情郎的。但是，雌萤火虫的灯是在其肚子下面冲着地面发光的，而雄萤火虫则是在随意乱飞，它是在上面，在空中，有时是在老远的地方往下看的，应该说它是看不见雌萤火虫的那盏灯的。但是这种不正常的情况却被巧妙地予以纠正了。雌萤火虫自有其高明的调情手段。每天晚上，天完全黑下来的时候，被我拘于钟形罩里的囚徒们就前往我用来作为监狱的百里香丛中。到了这个花丛中，它们便爬到显现得很清楚的细枝上，不像在灌木丛下时那样老老实实、安安生生地待着，而是在那儿做着激烈的体操运动，一个个把小屁股扭来扭去，一颠一颠地，朝这边扭一下，再朝那边扭一下，把灯光向各个方向打去，这么一来，寻偶求欢的雄萤火虫从附近经过时，无论是在地上还是在空中，肯定都能看到这盏随时都在亮着的灯。这一招有点儿像捕捉云雀的旋转镜子的运作方式。这面旋转小镜静止不动时，云雀对它并无什么反应，但是，它只要一旋转起来，把它的光弄成了迅速闪动的碎裂的光亮，云雀见了就会激动起来。

雌萤火虫自有其召唤求欢者的绝招，而雄萤火虫也不甘示弱，它有着一种光学器具，能够老远就看到雌萤火虫那盏灯所发出的最微弱的光。其护甲胀大成盾形，大大地超出了头部，像帽檐或灯罩似的伸向前去，它的作用就在于缩小视野，把目光集中于需识别的光点上去。而在其颅顶下面，长着两只大眼睛，非常鼓凸，呈球冠形，彼此接近，中间只有一条狭窄的槽沟，以便收放触须。它的这个复眼几乎占据了它的整个面孔，缩在大灯罩所形成的空洞里，真像库克普罗斯
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 的眼睛。

雌雄交配的时候，那盏灯的灯光会变弱，几近熄灭，只有尾部那盏小灯还亮着。春暖花开、暖意融融时节，田野里，昆虫们都在求欢寻爱，低吟婚庆颂歌，陶醉于男欢女爱之中，萤火虫的这盏尾灯虽能通宵达旦地亮，也没有哪位去注意它的，不会发生任何的危险。待交配完毕，萤火虫便立刻产卵，它们并无夫妻感情，没有什么家庭观念，没有慈母之爱，它把白白、圆圆的卵产在——或者更确切地说是抛撒在——随便什么地方。

有一点却非常奇怪：萤火虫的卵，甚至还在其母的体内时，就会发光。如果我在捕捉时，一不小心，捏破了雌性萤火虫那装满了卵的肚子，就会看到一道道汁液，闪闪发光地流在了我的指头上，好像我把一只装满着磷液的囊给捏破了似的。我用放大镜仔细地进行了观察，确实是被挤出卵巢的虫卵所发出的光亮。此外，将要临产时，卵巢里的萤光已经显现出来了，雌性萤火虫肚皮表面已经透着一种柔和的乳白色的光。

卵产下不久就会孵化。萤火虫幼虫雌与雄的尾部都有一盏小灯。寒冬将至时节，幼虫欲到地下不太深的地方，顶多也就是三四寸深。我在大冬天里，从地下挖出过几只幼虫，发现它们的尾灯一直亮着。4月将要来临，天气转暖，幼虫便钻出地面，继续完成其变化过程。

总而言之，我通过观察研究得知，萤火虫自生下来之日起，一直到寿终正寝时止，都一直在发光。它的卵在发光，它的幼虫在发光，雌性萤火虫亮着的是华丽的灯，雄性萤火虫保留着幼年时期的那盏已有的小灯。对于雌性萤火虫的光带的作用，我可以说已经有所了解，但是，它的尾灯又是干什么用的呢？我很遗憾地说，我尚不得而知。昆虫物理学要比我们书本上的物理学更加深奥，这个问题可能在很长的时间里，甚至在永远的将来，也都会是个不解之谜。



————————————————————


(1)
  古希腊传说中的独眼巨人，掌管雷霆。



昆虫与蘑菇

我对牛肝菌和珊瑚菌情有独钟，没少观察研究。但是，只谈菌类，不与昆虫联系起来，就不太合适了。

我们知道，很多菌种都可食用，而且受到人们的青睐，但是，可别忘了，另有一些菌类却是可怕的毒菌。我们如何去区别是有毒的还是无毒的呢？根据人们普遍信奉的一条规律，凡是被昆虫及其幼虫和蠕虫所接受的菌类，就是无毒的，都是可以食用的。反之，连昆虫都不愿或不敢去触碰的菌类，可千万不能去吃，那肯定是有毒的。昆虫的健康食品也应该是我们的健康食品，而能毒害它们的食物自然也能毒害我们。

这是人们依照事物表面上所存在的逻辑关系作出的推理，殊不知不同动物的胃对不同的食物是具有不同的消化能力的。上述推理到底站得住脚吗？这正是我想研究的。

昆虫，尤其是处于幼虫状态的昆虫，是蘑菇的开发者。昆虫分为两种消费者：其中一类真正地啃噬蘑菇，是一点儿一点儿地蚕食、咀嚼，嚼烂了才咽下肚去；另一类昆虫则是先把食物变为流质，然后再吸食，如同食肉的蛆虫那样。前一类比较少，仅就我住处附近的情况而言，属于咀嚼食物类的昆虫有：四种鞘翅目昆虫和衣蛾的毛虫、软体动物、鼻涕虫（或者更确切地说，其棕色外套边缘有一条红色花边的小蛞蝓）。这类昆虫虽为数不多，但却十分活跃，侵蚀力很强，尤其是衣蛾。

喜食蘑菇的鞘翅目昆虫中，当数隐翅虫列于首位。隐翅虫身着红、蓝、黑三色搭配的漂亮衣服。隐翅虫及其幼虫利用自己身后的一根“柱子”作为支撑来行走，它常常光顾杨树伞菌，而且专爱吃一种食物。我经常在春天或秋天见到它们待在杨树伞菌上。杨树伞菌是上等菌种中的一种，尽管白得让人生畏，外表常常出现裂痕，伞盖下面的褶皱周围附着红棕色的孢子，显得脏兮兮的，但它却不失为一种优质菌种。人不能貌相，植物也同此理，有些外观十分艳丽、惹人喜爱的蘑菇却偏偏是毒蘑菇，而其貌不扬甚至难看的蘑菇却是上等品种。

还有两种喜食蘑菇的鞘翅目昆虫——特里普拉克斯虫和桂皮色的球蕈甲，它们个头儿都很小。特里普拉克斯虫的头部和前胸呈棕色，鞘翅为黑色，其幼虫爱吃带刺多孔菌。这种菌类又大又肥实，表面长着直毛，侧贴在老桑树的树干上，有时也长在胡桃树和榆树上。而桂皮色的球蕈甲，其幼虫专门生长在块菰中。最后，最让人感兴趣的喜食蘑菇的鞘翅目昆虫是包尔波赛虫，其叫声如小鸟啁啾，为了寻找其喜食的地下菌，不惜往地下钻洞，而且全都是垂直竖井似的洞穴。它也是块菰的偏好者。我曾从地下挖出过包尔波赛虫，看见它的足爪间夹着一块真真切切的块菰，如同榛子那么大。我尝试着喂养它，想了解它的幼虫的情况。于是，我便把它放进一只装满着新换了沙子的罐子里，罐口用罩子罩住。因为一时找不到地下菌和块菰，我便以几种较硬的、有点儿像是块菰的蘑菇来喂它们，其中有马鞍菌、珊瑚菌、鸡油菌、盘菌等，但都遭到它们的拒食。

出于无奈，我转而用一种名为“里佐波贡”的植物喂它们，却得到了它们的首肯。这种植物通常生长在松林里的浅土层甚至地表上，样子挺像土豆，我放了一把在沙罐里。入夜后，我去查看时，多次发现包尔波赛虫已经爬出洞外，在沙地上寻找，欲寻觅一块不太容易抱动的食物，悄悄地带进洞穴中去。它把食物留在洞口，因为里佐波贡太大了，进不了家门，只好把它留在了洞口。第二天，我发现那块里佐波贡仍在原地，只是下方被包尔波赛虫啃咬过了一些。

包尔波赛虫不喜欢露天进食，必须待在地下室里独自用餐。在地下要是寻找不到食物的话，它就会爬出洞外来搜寻。找到合其口味的食物时，要是不太大，可以拉入洞内，它就把食物运抵地下室；如果食物太大，进不了洞内，它就只好把食物留在洞口，自己则藏在洞中，啃咬食物的底部。总之，包尔波赛虫就是不在公共场合用餐。

到目前为止，我只见过它们吃地下菌、块菰和里佐波贡。但这就说明，包尔波赛虫并不像巨须隐翅甲那样专吃一种食物，它会变化食谱，也许它会吃所有的地下菌也未可知。

衣蛾的食物范围更广。衣蛾毛虫长过五毫米，身子洁白，头部黑亮，在大部分的菌类中都会发现它们的身影，而且其幼虫大量地聚集在菌类食物上。幼虫喜食菌类的柄，因为菌柄有一种说不出来的味道。它们一般来说，都寄居于牛肝菌、珊瑚菌、乳菇和红菇上，除了个别菌科的个别几种菌以外，可以说它们是什么菌都吃。这种弱小的幼虫是菌类最主要的开采者，并在被其糟蹋过的菌类植物下面编织一只小白丝蚕，然后由此变成一只不起眼的蛾。

除了蛞蝓以外，贪食的软体动物也值得书上一笔。它们什么蘑菇都吃，而且喜欢挑大个儿的吃。它们往往在蘑菇里建造一个宽敞的窝巢，优哉游哉地在里面进食。与其他的美食家们相比，它们的数量并不算多，通常，它们都喜欢离群索居。它们的颚像刨刀，十分锋利，能很快地把蘑菇掏出一个洞来，造成的破坏十分明显。

根据被啃噬的蘑菇上的咬痕和掉下来的蛀屑，我们很容易就能分辨得出残羹剩饭是哪一位食客所留下的。它们有的会在蘑菇里挖出洞壁清晰的隧道，有的则是无沟挖槽，有的则专门腐蚀食物内部而表面又不留任何的痕迹，有的是专门切割食物。另一类蘑菇食客是液化者，专门靠化学作用腐蚀蘑菇，溶解食物，而这都是双翅目昆虫的幼虫所为；这些幼虫属于蝇科的贱民，品种繁多。我们干脆就把它们统称为蛆虫吧。

我选用撒旦牛肝菌作为蛆虫们的开发物，看看它们到底是如何进行工作的。撒旦牛肝菌是最大的菌种中的一种，在我住处附近可以说是俯拾皆是。这种菌类的菌盖呈白色，盖面上显得脏兮兮的；菌管口呈鲜艳的橘黄色；菌柄肥厚，有如鳞茎，并有美丽的胭脂红筋络。我取出一个长得很好的撒旦牛肝菌，切成均等的两半，放在两个并排放着的盘子里。其中的一半是作为参照物放在盘子里，而另一半的菌管层上放了二十四条蛆虫，是从一个已完全烂掉了的牛肝菌上弄到的。

当天，这个实验物就显示出来蛆虫的巨大的溶解作用。牛肝菌的表面先是变成了鲜红色，管状层变成了棕色，渗出来的液体像黑色钟乳石似的垂挂在斜面上。接着，菌肉也很快地就受到了侵蚀，没几天，就变成了如同沥青似的糊状物，像水似的可以流淌。蛆虫在这糊状物里蠕动着，屁股一拱一拱的，尾部的呼吸孔不时地露到糊状物的表面上来。这与灰蝇和蓝蝇的蛆虫液化尸体的方法如出一辙。

作为参照物的另一半，因为没有放进蛆虫，仍旧好好地放在那只盘子里，与开始时一模一样，没有变质，只不过因蒸发作用，失去了水分，表面显得干燥而已。因此，可以说，液化是蛆虫的杰作，是它们的专利。

人们不禁会问，液化是不是一种简单的变化过程？我们一开始看到在蛆虫的作用下，固体很快就变成了液体，自然而然地便会作如是想。尤其是其中有几种菌，液化得很快，譬如担子菌，它会自发地发生液化，变成一种黑色液体，其中的一种名为“墨盒担子菌”的菌种更是如此，能够自动地液化成墨水。在某些情况下，液化速度确实很快。有一天，我从一个菌托上取下了一个长得很漂亮的担子菌，对它进行素描，但是，我尚未完工，这个刚采下来还不到两小时的鲜蘑模型就已经不成其形，化为一摊墨汁摊在了桌子上。

不过，不能以此类推，认为其他菌类的液化过程也很快，尤其是牛肝菌，它绝不会转瞬即逝的，它是可以加以储存的。牛肝菌味道鲜美，颇受青睐。我便用可食用的牛肝菌来进行实验。我心里暗想，也许能够从这牛肝菌中提取一种可以用作调味品的李比希味素来吧。因此，我把食用牛肝菌切成了小块，一部分放在清水里煮，另一部分放在加了小苏打的水里去煮。加工过程费时两个钟头，但是，长时间地放在沸水中煮，甚至是放在加了小苏打的沸水中煮，都没有损毁食用牛肝菌。可是，双翅目昆虫的幼虫轻而易举地就迅速地使之变成了流质，如同肉蛆虫把蛋白变成液体一样。这两种液化过程都是悄悄地进行的，也许是依靠特殊的蛋白酶在起作用。不过，在这两种液化过程中，所使用的酶也许是不同的。肉食液化器使用的是一种蛋白酶，而牛肝菌液化器使用的是另一种蛋白酶。

现在，盘子里装满了一种黑乎乎的流质，稀得很，很像沥青。如果任由水分蒸发掉，这稀糊糊就结成硬块，而且一弄就碎，如同甘草提取物一样。幼虫和蛹嵌于这硬块中，无法脱身，悉数死去，化学剂给它们带来了死亡的命运。当侵蚀在地面上发生时，情况就大不相同了。滴在地上的液体被地面吸收，里面的蛆虫们自然而然地也就逃离了厄运，获得了自由。蛆虫在紫色牛肝菌和撒旦牛肝菌上的作用所产生的结果是相同的，也就是说，最终见到的是一种黑色稀糊糊。值得注意的是，这两种菌切割开之后，特别是把它们压碎之后，会变成蓝颜色，而食用牛肝菌切开之后肉色保持不变，仍是白颜色，但被蛆虫液化之后所形成的液汁则是浅褐色的。我又用毒蝇菌做了实验，结果变成了粥状物，像杏酱似的。通过不同的菌类所做的实验，我发现了一条规律，即所有的菌类在蛆虫的液化之下，都会变成糊状物，只是稀稠有所不同而已，而且颜色上也有所区别。

那两种长着红色菌管的牛肝菌——紫牛肝菌和撒旦牛肝菌，为什么会变成黑黑的稀糊糊呢？我好像知道了缘由。这两种菌都变成了蓝色并夹杂着绿色。第三种蓝色牛肝菌颜色的变化尤为明显，稍许受到点儿磕碰，碰破的地方立即起皱，开始时是纯白的，然后就变成了漂亮的蓝色。我曾把这种牛肝菌置于二氧化碳中，即使我把它弄破、压碎，碾挤成浆，蓝色也不会出现。然后，我把压碎的牛肝菌取出一些来放到空气中，漂亮的蓝色立刻就出现了。由此可见，这些菌中含有一种在空气中易变的颜料，这可能就是牛肝菌被蛆虫液化后发黑的原因之所在。其他的一些菌类，如肉质呈白色的食用牛肝菌，被蛆虫液化后就不会变成沥青色。所有那些切开后变成蓝色的牛肝菌，恶名远扬，臭名昭著，用撒旦这个名字冠之，听了就让我胆寒。但是，衣蛾与蛆虫却与人类持有不同的看法，它们偏偏十分喜爱令我们恐惧的那些菌类。令我不解的是，它们对那些撒旦牛肝菌情有独钟，但对人们认为极其美味的菌类都绝不食用。譬如最有名的食用红鹅膏菌，那可是古罗马帝国时期的罗马人、古代的美食家所津津乐道的，但它们却对这些被称为恺撒伞菌的美味嗤之以鼻。在我们所食用的菌中，这种伞菌是最漂亮的一种。当它欲破土而出时，它像是一个卵形小球，整个儿地被菌托包裹着，十分的美丽。随后，这个卵形小球缓慢地裂开来，从星形的开口处可看见一部分漂亮的橘黄色球体，如同煮鸡蛋似的。剥去外壳，剩下的囊袋中的伞菌，宛如剥去蛋壳的蛋。初生的伞菌如同一个上端剥去了部分蛋白，露出一点点蛋黄的鸡蛋，因此被通俗地称为“卢胡塞迪鸟”，意为“蛋黄”。不久之后，伞盖完全张开，平展展的，手感柔软如丝绸，看着比金苹果还绚丽，在玫瑰色的欧石楠丛中显得尤为美丽动人。

蛆虫偏偏不吃这种漂亮的恺撒伞菌。我没少在野外观察，但却从未发现有被虫子咬过的红鹅膏菌。我还做了实验，把蛆虫关在大口瓶里，只向它们提供捣得如苹果酱似的红鹅膏菌，可是，它们却宁可饿着，也绝不去吃。

尽管如此，这种幼虫害怕去吃的漂亮伞菌还是遭到了损坏，但并不是幼虫所为，而是被一种真菌——红色不完全菌破坏。这种真菌使蘑菇身上出现紫红色斑点，随即腐烂。至于是否有别的什么昆虫在祸害这种红鹅膏菌，我可从未发现过。

还有一种红鹅膏菌，菌盖边缘有美丽的花纹，也是一种美味食物，几乎与红鹅膏菌并驾齐驱。我把这种菌称为小灰菌，因为它通常呈灰色，无论是蛆虫还是更加胆大的衣蛾，都从不敢碰它。豹皮鹅膏菌、春鹅膏菌和柠檬黄鹅膏菌都是毒菌，也同样被蛆虫和衣蛾所拒绝。

总而言之，无论是有毒的还是无毒的鹅膏菌，所有蛆虫均一概排斥，顶多是蛞蝓偶尔咬上这么一口。为了符合蛆虫的胃口，是不是需要某种介于柔嫩的牛肝菌和坚硬的乳菇之间的中性物呢？我们不妨来看看橄榄树伞菌，这是一种漂亮的枣红色菌。这种菌在老橄榄树下十分常见，故此得名，但是，我在黄杨树下、圣栎树下、李子树下、柏树下、杏树下、绣球树下，也都采到过这种菌。因此，它似乎对赖以生长的树木的性质并无苛求，它与其他菌类的明显区别在于，它会发出磷光。这磷光是从它的底面发出来的，如同萤火虫尾部在发光一样。它之所以闪闪发光，是为了庆贺婚礼和撒播孢子。这与化学家所说的磷无关；这是一种缓慢的燃烧，是一种比正常状态下的呼吸更急促有力些的呼吸。这种光在不适于呼吸的氮气、二氧化碳中就会熄灭，而只有在流通的空气中它才会持续放光。另外，这种所谓的光极其微弱，只有在很暗很暗的地方才能觉察出来。夜晚时分，甚至是在白天，在黑暗的地窖里先待上一段时间，再去看这种伞菌，真的是非常好看，它所发出的光犹如皎洁的月色。

蛆虫对这种伞菌会是什么态度呢？它们会不会被这种伞菌的美丽的光吸引呀？不，绝对不会。蛆虫、衣蛾和鼻涕虫从不去碰发光的蘑菇。看来，蛆虫们是否吃某种蘑菇，与蘑菇是否有毒，是否漂亮，并无关系。我想，我也没有必要继续去做实验了，再做实验，我也无法获得准确的答案。昆虫看来无法告诉我们什么蘑菇有毒，什么蘑菇无毒，哪种蘑菇好吃，哪种蘑菇危险。昆虫的胃并不等同于我们人类的胃，我们认为有毒的蘑菇，它们可能认为是美味佳肴，而我们认为鲜美的蘑菇，它们则可能会认为是有毒的。我们经常会到林间去采蘑菇，那么，如何去区分哪种有毒哪种无毒呢？

其实，区分的方法也很简单。我在塞里尼昂住了三十年，这儿的人喜食蘑菇，常去林中采摘，可我还从未听到过有谁吃蘑菇中毒。我有时还在树林中翻看邻居们采摘的蘑菇，经常会看到一些令真菌学家极其反感的蘑菇。有一天，我对一位采摘了紫牛肝菌的邻居指明了这种蘑菇的危险性，他竟然睁大了眼睛，惊讶不已地对我说：“您说狼面包
(1)

 有毒！算了吧，先生，这可是牛精髓呀，是货真价实的牛精髓呀。”他觉得我少见多怪，不以为然地走了。

另外，在有的人的采摘篮里，我还发现了环状伞菌，研究真菌的专家认为这种菌有剧毒。可是，我的邻居们却常常采摘环状伞菌去吃。这种伞菌生长茂盛，尤以桑树下为多。我还在这些采摘者们的篮子里发现过危险的诱惑者撒旦牛肝菌、如羊乳菌一般辛辣的带乳菌和光头鹅膏菌。光头鹅膏菌有一个从菌托中绽开的漂亮的菌盖，边缘镶着一些粉渣，如同蛋白片末似的，有着一股肥皂味，很不好闻，令人起疑。

村民们如此放心大胆地采摘，就一点儿也不害怕吗？那他们是如何防止中毒的呢？在我们的这个村子以及远处的一些村庄，村民们通常要把采摘回来的蘑菇漂一漂，也就是放入沸水中去焯一下，水中放上一点儿盐。然后，把焯过的蘑菇浸入冷水中，清洗干净，就算完事大吉了。经过这么热处理和冷处理，即使是毒蘑菇，其有害成分也被去除掉了，有毒变为无毒了。因此，我也仿效了他们。从自己的经验来看，这种农村土方法还是挺有效的，我们一家也喜食蘑菇，也经常食用那种被认为毒性很强的环状伞菌，经过沸水处理，用这种蘑菇做出来的菜肴鲜美至极。另外，经如此处理而制作成菜的光头鹅膏菌，也经常出现在我家的餐桌上。如果不做如此处理，吃了这种蘑菇就会有危险了。我还尝试过被那位采蘑菇的邻人称为牛精髓的蓝色牛肝菌，特别是紫色牛肝菌和撒旦牛肝菌。此外，豹皮鹅膏菌我也尝试过，书中把这种菌说得糟糕透顶，绝不可食用，但我尝试过后，并无不良反应。我的一位学医的朋友听我介绍了这种加工方法，也做了尝试，他选用了与豹皮鹅膏菌同样恶名在外的西特里那鹅膏菌。他一点儿问题也没有。我还有一位盲人朋友，他也按照我所说的方法加工了橄榄树伞菌，那可是人人闻之色变的一种菌类，但他吃了也没发生任何问题。从以上的一些事实可以看出，先用沸水把蘑菇焯一下，是防止食用蘑菇中毒非常管用的方法。

但是，有人也许会对这种土方法嗤之以鼻，把它斥之为“野蛮烹调法”。他们会说，把蘑菇放进沸水中，岂不把它煮烂了，都成酱了？起码，经沸水这么一煮，蘑菇的鲜味就全没有了。这种看法荒谬至极，因为蘑菇很经煮。我曾说过，我想从牛肝菌中提取溶液，却无法使之溶解，即使长时间地浸在水中煮，还在水里加了小苏打，都未能遂愿。另外一些个头儿很大、很适合做菜的蘑菇也同样非常经煮。

关于蘑菇的鲜味问题，我敢保证，一点儿也不会丢失，其香味也没少一丁点儿，而且，煮过的蘑菇更加好消化，对于一种难以消化的菜来说，这一点至关重要。因此，在我们家里，已经习惯于先把采摘来的蘑菇放在水里煮一煮，即使鹅膏菌也被我们做了如此的处理。

我并不讳言，我是个外行，是个野蛮人，不太容易受到美味食物的诱惑。但是，我所关注的并不是美食家，而是普通的人，尤其是农村田间的劳动者，我希望这样简单的烹调方法能得到普及，当普通人学会了这种鉴别蘑菇是否有毒的简单方法，也就是处理有毒蘑菇的简单方法，我想我会因为我的研究得到运用而倍感欣慰。



————————————————————


(1)
  当地人把牛肝菌称为“狼面包”。



南美潘帕斯草原的食粪虫

跑遍全球，穿越五洲四海，从南极到北极，观察生命在各种气候条件下的无穷无尽的变化情况，对于善于考察研究的人来说这肯定是最美好的运气。鲁滨孙的漂流让我欢喜兴奋，我年轻的时候就怀着他那种美妙的幻想。然而，紧随着周游世界那美丽梦幻而来的却是郁闷和蛰居的现实。印度的热带丛林、巴西的原始森林、南美大兀鹰喜爱的安的列斯山脉的高峰峻岭，全都缩成一块作为探察场的荒石园了。

上苍保佑，让我并不为此抱怨不已。思想上的收获并非一定要长途跋涉。让－雅克
(1)

 在他那金丝雀生活的海绿树丛中采集植物，贝尔纳丹·德·圣皮埃尔
(2)

 偶然地在其窗边长出来的一株草莓上发现了一个世界，萨维埃·德·梅斯特尔
(3)

 把一张扶手椅当作马车在自己的房间里作了一次最著名的旅行。

这种旅行方式是我力所能及的，只是没有马车，因为在荆棘丛中驾车太难了。我在荒石园周围上百次地一段一段地绕行；我在一家又一家人家驻足，耐心地询问，隔这么一长段时间，我就能获得零零星星的答案。

我对最小的昆虫小镇都非常熟悉；我在这个小镇里了解了螳螂栖息的各种细枝，我熟悉了苍白的意大利蟋蟀在宁静的夏夜轻轻鸣唱的所有荆棘丛，我认识了披着黄蜂这个棉花小袋编织工耙平的棉絮的所有小草，我踏遍了切叶蜂这个树叶的剪裁工出没的所有丁香矮树丛。

如果说荒石园的角角落落的踏勘还不够的话，我就跑得远一些，能获得更多的贡品。我绕过旁边的藩篱，在大约一百米的地方，我同埃及圣甲虫、天牛、粪金龟、蜣螂、螽斯、蟋蟀、绿蚱蜢等有了接触，总之我与一大群昆虫部落进行了接触，要想了解它们的进化史，那得耗尽一个人的整整一生。当然，我同自己的近邻接触就足够了，用不着长途跋涉到很远很远的地方去。

再说，跑遍世界，把注意力分散在那么多的研究对象上，这不是在观察研究。四处旅行的昆虫学家可以把自己所得的许许多多标本钉在标本盒里，这是专业词汇分类学家和昆虫采集者的乐趣，但是收集详尽的资料则是另一码事。他们是科学上的流浪的犹太人，没有时间驻足停留。当他们为了研究这样那样的事实时，就可能要长时间地停在一地，然而，下一站又在催促着他们上路。我们就不要让他们在这种状况下去勉为其难了。就让他们在软木板上钉吧，就让他们用塔菲亚酒
(4)

 的短颈大口瓶去浸泡吧，就让他们把耐心观察、需时费力的活儿留给深居简出的人吧。

这就是为什么除了专业分类词汇学家列出的枯燥乏味的昆虫体貌特征而外，昆虫的历史极其贫乏的原因之所在。异国的昆虫数量繁多，无以数计，它们的习性我们几乎始终一无所知。但是我们可以把我们眼前所见到的情景与别处发生的情况加以比较；看一看同一种昆虫在不同的气候条件下，本能是如何变化的，这非常有好处。

这时候，无法远行的遗憾重又涌上心头，使我比以往任何时候都更加感到无奈，除非我在《一千零一夜》的那张魔毯上找到一个座位，飞到我想去的地方。啊！神奇的飞毯啊，你要比萨维埃·德·梅斯特尔的马车合适得多。但愿我能在你上面有一个角落可坐，怀揣着一张往返车票！

我果然找到了这个角落。这个意想不到的好运是基督教会学校的修士、布宜诺斯艾利斯市萨尔中学的朱迪利安教友带给我的。他虚怀若谷，受其恩泽者理应对他表示的感激会让他很不高兴的。我在此只想说，按照我的要求，他的双眼代替了我的眼睛。他寻找、发现、观察，然后把他的笔记以及发现的材料寄来给我。我用通信的方式同他一起寻找、发现、观察。

我成功了，多亏了这么卓绝的合作者，我在那张魔毯上找到了座位。我现在到了阿根廷共和国的潘帕斯大草原，渴望着把塞里昂的食粪虫的本领与其另一个半球的竞争者的本领做一番比较。

开端极好！萍水相逢竟然让我首先得到了法那斯米隆，那全身黑中透蓝的漂亮的昆虫。雄法那斯米隆前胸有个凹下的半月形，肩部有锋利的翼端，额上竖着一个可与西班牙蜣螂媲美的扁角，角的末端呈三叉形。雌性则以普通的褶皱代替了这漂亮的装饰。雄性与雌性的头罩前部都有一个双头尖，肯定是一个挖掘工具，也是用于切割的解剖刀。这种昆虫短粗、壮实、呈四角形，让人联想到蒙彼利埃周围非常罕见的一种昆虫——奥氏宽胸蜣螂。如果形状相似则本领也必然相似的话，那我们就该毫不迟疑地把如同奥氏宽胸蜣螂制作的那件又粗又短的香肠面包归之于法那斯米隆。唉！每当牵涉本能的问题时，昆虫的体形结构就会造成误导。这种脊背正方、爪子短小的食粪虫在制作葫芦时技艺超群。连圣甲虫都制作不了这么像模像样，尤其是个头儿又这么大的葫芦。

这种粗壮短小的昆虫制作的产品精美到让人拍案叫绝。这种葫芦制作得如此符合几何学标准，简直无可挑剔：葫芦颈并不细长，然而却把优雅与力量结合在一起。它似乎是以印第安人的某种葫芦作为模型制作的，特别是因为它的细颈半开，鼓凸部分刻有漂亮的格子纹饰，那是这种昆虫的跗骨留下的印迹。它好像是用藤柳条嵌护着的一只铁壶，大小可以达到甚至超过一只鸡蛋。

这真是一件极其奇特而稀有的珍品，尤其竟然是出自一个外形笨拙粗短的工人之手。不，这再次说明工具不能造就艺术家，人和虫都是如此。引导制作工匠完成杰作的有比工具更重要的东西，我说的是“头脑”——昆虫的才智。

法那斯米隆对困难嗤之以鼻。不仅如此，它还对我们的分类学不屑一顾。一说食粪虫，就解释为牛粪的狂热追慕者。可法那斯米隆之重视牛粪既非为自己食用也不是为了自己的孩子们享用。我们常常会看见它待在家禽、狗、猫的尸骨架下，因为它需要尸体的脓血。我所绘出的那只葫芦就是立在一只猫头鹰的尸体下面的。

这种埋葬虫的胃口与圣甲虫的才能的结合谁愿意怎么看就怎么看吧。我么，我不想去解释这种现象，因为昆虫的一些癖好让我困惑不解，它们的这些癖好似乎是谁也无法仅仅根据其外貌就能判断得出来的。

我知道在我家附近就有一种食粪虫，它也是尸体残余的唯一的享用者。它就是粪金龟，是经常光顾死鼹鼠和死兔子的常客。但是，这种侏儒殡葬工并不因此就鄙视粪便，它像其他的金龟子一样照旧大吃不误。也许它有着双重饮食标准：奶油球形蛋糕是供给成虫的，而略微发臭的腐肉这浓重口味的食料则是喂给幼虫的。

类似情况在别的昆虫的别的口味方面也同样存在。捕食性膜翅目昆虫汲取花冠底部的蜜，但它喂自己的孩子时却用的是野味的肉。同一个胃，先吃野味肉，后汲取糖汁。这种消化用的胃囊在发育过程中必须发生变化吗？！不管怎么说，这种胃同我们人的胃一样，年轻时喜食的东西到了晚年就对其鄙夷厌恶了。

让我们更加深入地观察研究一下法那斯米隆的杰作。我弄到的那些葫芦全都干透了，硬得几乎跟石头一样，颜色也变成了浅咖啡色。我用放大镜仔细观察，里外都没有发现一丁点儿木质碎屑，这种木质碎屑是牧草的一个证明。这么说，这怪异的食粪虫没有利用牛屎饼，也没有利用任何类似的粪料。它是用其他材料制作自己的产品的。是什么材料呢？一开始挺难弄清楚。

我把葫芦放在耳边摇动，里面传来轻微的响声，就像一个干果壳里面有一个果仁在自由滚动时发出的声响一样。葫芦是不是有一只因干燥而抽缩的幼虫呀？我起先一直是这么认为的，但我弄错了，那里面有比它更好的东西，让我长了见识。

我小心翼翼地用刀尖挑破葫芦。在一个同质的均匀内壁——我的三个标本中最大的一个内壁竟厚达两厘米——嵌着一个圆圆的核，满满当当地充填在内壁孔洞里，但与内壁毫不粘连，所以可以自由地晃动，因此我摇动时就听见了响声。

就颜色与外形而言，内核与外壳并无差异。但是，把内核砸碎，仔细检查碎屑，我就从中发现了一些碎骨、绒毛絮、皮肤片、细肉块，它们全都淹没在类似巧克力的土质糊状物中。

我把这种糊状物在放大镜下做了筛选，清除了尸体的残碎物后，放在红红的木炭上烤，它立即变得黑黑的，表层覆盖了一层鼓胀的光亮物，并散发出一股呛人的烟，很容易闻出那是烧焦的动物骨肉的气味。整个核全部浸透了腐尸的脓血。

我对外壳进行同样处理后，它也同样变黑了，但黑的程度没有核那么深。它几乎不怎么冒烟。它的外层也没有覆盖一层乌黑发亮的鼓胀物。它一点儿也没含有与内核所含有的那些腐尸的碎片相同的东西。内核与外壳经烧烤之后，其残余物都变成一种细细的红黏土。

通过这粗略的观察分析，我们得知法那斯米隆是如何进行烹饪的。供给幼虫的食品是一种酥馅饼。肉馅是它头罩上的两把解剖刀和前爪的齿状大刀把尸体上能剔出来的所有东西全都剔出来做成的，有下脚毛、绒毛、捣碎的骨头、细条的肉和皮等。一开始，这种烤野味的作料拌稠的馅呈浸透腐尸肉汁的细黏土冻状，现在变得硬如砖头。最后，酥馅饼的糊状外表变成了黏土硬壳。

这位糕点师傅对其糕点进行了包装，用圆花饰、流苏、甜瓜筋囊加以美化。法那斯米隆对这种厨艺美学并非外行。它把酥馅饼的外壳做成葫芦状，并饰以指纹状的饰纹。

这种无法食用的外壳在肉汁中浸泡的时间太短，可想而知，它并不受法那斯米隆的青睐。等幼虫的胃变得皮实了，可以消受粗糙的食物时，它会刮点内壁上的东西充饥，这一点倒是有可能的。但是，从整体来看，直到幼虫长大能出走之前，这个葫芦一直完好无损。它不仅开始时是保护馅饼新鲜的保护神，而且始终都是隐居其间的幼虫的保险箱。在糊状物的上面，紧挨着葫芦的颈部，修整成一个黏土内壁的小圆屋，这是整个内壁的延伸部分。一块用同样材料的挺厚的地板把它与粮食隔开。这就是孵化室，卵就产在那儿，我在那儿发现了卵，可惜已经干了。幼虫在这个孵化室里孵化出来，事先得打开一扇隔在孵化室和粮食之间的活动门，才能爬到那个可食的粪球处。

幼虫诞生在一个高出那块食物并与之并不相通的小保险匣里。新生幼虫必须及时地钻开那食品罐头盒盖。后来，当幼虫待在那罐头食品上面时，我的确发现地板上钻了一个刚好能让它钻过去的孔。

这块美味的牛肉片，裹着厚厚的一层陶质覆盖层，致使这份食物根据缓慢孵化的需要，长时间地保持新鲜。怎么达到这一目的的？我仍搞不清楚。卵在其同样是黏土质的小屋里安全无虞地待着，完好无损；到这时为止，一切都尽善尽美。法那斯米隆深谙构筑防御工事的奥秘，深知食物过早地发干的危险。现在剩下的是胚胎呼吸的需求问题了。

为了解决这个呼吸问题，法那斯米隆也是匠心独运、智慧超群的。葫芦颈部沿着轴线打通了一条顶多只能插入一根细麦管的通道。这个闸口在内部开在孵化室顶部最高处，在外部则开在葫芦柄的末端，呈喇叭形半张开着。这就是通风管道，它极其狭窄而且又有灰尘，阻而不塞，因此便防止了外来的入侵者。我敢说这是简单但绝妙的杰作。我说得有错吗？如果说这样的一个建筑是偶然的结果的话，那么必须承认盲目的偶然却具有一种非凡的远见卓识。

这种迟钝的昆虫是如何才建好这项极其繁难、极其复杂的工程的呢？我在以一个旁观者的目光观察这南美潘帕斯草原的昆虫时，只有上述这个工程结构在指引着我。从这个工程结构可以不出大错地推断出这个建筑工所使用的方法。因此，我就这样对它工作的情况进行了设想。

它先是遇上了一具小昆虫尸体，尸体的渗液使下面的黏土变软。于是，它根据软黏土的大小或多或少地收集起来。收集的多少并没有明确的规定。如果这种软黏土非常之多，收集者就大加消费，粮仓也就更加牢固。这样一来，制成的葫芦就特别大，大得超过鸡蛋的体积，还有一个两厘米厚的外壳。但是，运用这么一大堆材料，远远超出了模型工的能力，所以加工得很不好，一眼就能看出是一项十分艰苦笨拙的劳动所创造出来的成果。如果软黏土很稀少，它便严格节省着使用，这样它动作也就自然得多，弄出来的葫芦反而匀称齐整。

那黏土可能先是通过前爪的按压和头罩的劳作变成球形，然后挖出一个很宽很厚的盆形。蜣螂和圣甲虫就是如此做的，它们在圆粪球的顶部挖出一个小盆，在对蛋形或梨形最后打磨之前，把卵产在小盆里。

在这第一项劳作中，法那斯米隆只是一个陶瓷工。不管尸体渗液浸润黏土有多么不充分，只要是具有可塑性，任何黏土对它来说都是可以加工运作的。

现在，它变成了肉类加工者了。它用它那带锯齿的大刀从腐尸上切、锯下一些细碎小块来；它又撕又拽，把它认为最适合幼虫口味的部分弄下来。然后，它把这些碎片统统聚集起来，再把它们同脓血最多的黏土搅和在一块。这一切搅拌得非常均匀，就地制成了一只圆粪球，无须滚动，如同其他食粪虫制作自己的小粪球一样。补充说一句，这只粪球是按照幼虫的需要量制作的，它的体积几乎始终不变，无论最后那个葫芦有多大。现在酥馅饼做好了。它被放进大张开口的黏土盆里存好。它没挤没压，以后可以自由转动，不会与其外壳有一点儿粘连。这时候，陶瓷制作的活儿又开始了。

这只昆虫用力挤压黏土盆厚厚的边缘，为肉食制好模套，最后使肉食的顶端被一层薄薄的内壁包裹住，而其他部分则由一层厚厚的内壁包住。顶端的内壁上，留有一个环形软垫；这儿内壁的厚度与日后在顶端钻洞进粮仓的幼虫的弱小程度成正比。随后，这个环形软垫也进行压模，变成一个半圆形的窟窿，卵就产在其中。

通过挤压黏土盆的边缘，使之慢慢封口，变成孵化室，制作葫芦的工序就宣告结束。这道工序尤其需要高超的技艺。在做葫芦柄的同时，必须一边紧压粪料，一边沿着轴线留出通道作为通风口。我觉得建造这个通风闸口极其困难，因为计算稍微有点儿偏差，这个狭窄的口子就会立刻被堵住了。我们最优秀的陶瓷工中最最心灵手巧的工匠如果缺少一根针的帮助也是干不成这件活儿的，它把针先垫在里边，完工之后，就把这根针抽出来。这种昆虫是一种用关节连接着的机械木偶，在它自己都没有想到的情况之下，就挖出了一条穿过大葫芦柄的通道。如果它想到了，也许就挖不成了。

葫芦制作完后，就得对它粉饰加工了。这是一件费时费工的粉饰活儿，要使曲线完美流畅，并在软黏土上留下印记，如同史前的陶瓷工用拇指尖印在其大肚双耳坛上的印记一样。

这件活计完工了。它将爬到另一具尸体下面重新开工，因为一个洞穴只能放一个葫芦，多了不行，如同圣甲虫制作它的梨形小粪球一样。
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昆虫的装死行为

我研究昆虫装死的情况时，第一个被我选中的是那个凶狠的剖腹杀手——大头黑步甲。让这种大头黑步甲动弹不了非常容易：我用手捏住它一会儿，再把它在手指间翻动几次就可以了。还有更加有效的办法：我捏住它，然后把手一松，让它跌落在桌子上，在不太高的高度下，让它摔这么几次，让它感到碰撞的震动，如果必要的话，就多让它摔几次，然后，让它背朝下，仰躺在桌子上。

大头黑步甲经这么一折腾，便一动不动，如死一般。它的爪子蜷缩在肚腹上，两条触须软塌塌地交叉在一起。两个钳子都张开着。在它的旁边放上一只表，这样，实验的起始与结束时间就可以准确地记录下来。这之后，只有等待，而且还得静下心来，耐心地等待着，因为它静止不动的时间是非常长的，让人等得心烦，没有耐心是成功不了的。

大头黑步甲的静止状态保持得很长，有时竟然长达五十分钟，一般情况之下，也得有二十分钟左右。如果不让它受到外界的影响，比如，这种实验正好是在盛夏酷暑时进行，我就把它用玻璃罩扣住，避开了大热天里的常客——苍蝇的骚扰，那么，它的静卧状态就是真正的完全的静止状态：无论是跗骨还是触角，全都毫不颤动，看上去它就像僵死在桌上了似的。

最后，这只看似死了的大头黑步甲复活了。前爪跗节开始在微微颤动，随即所有的跗骨都颤动起来，触角也跟着慢慢地摇来摆去。这就证明它是确实复活了。腿脚随后也跟着乱划乱踢起来。它的身体在腰带紧束住的地方稍稍弓起；接着重心落在头和背上；然后，它猛一用力，身子便翻转过来了。此刻，它便迈开小碎步，跑动起来，仿佛知道此处危险重重，必须逃离险区。假如我又把它抓住，它便又立刻装起死来。

我趁此机会又做了一次实验。刚刚复苏的大头黑步甲又一次静止不动了，依旧是背朝下地仰躺着。这一次，它装死的时间要比第一次来得长。当它再次苏醒时，我又进行了第三次同样的实验。随后，我又对它进行了第四次、第五次实验，一点儿喘息的机会都不留给它。它静卧的时间在逐渐地延长。根据我所记录下来的静卧时间，分别为十七分钟、二十分钟、二十五分钟、三十三分钟、五十分钟。我做了许多次类似的实验，虽然结果不完全相同，但基本上有着一个共同点：昆虫连续假死时，每一次的持续时间都不相同，长短不一。这个结果使我们得知，通常情况之下，如果实验连续多次进行的话，大头黑步甲会让自己假死的时间一次比一次长。这是不是说明它一次比一次更适应这种假死状态呢？这是不是说明它变得越来越狡猾，企图让敌人最后终于丧失耐心？对此我一时尚无法作出定论，因为我对它的探究还很不够。

要想探出它真的在耍手腕，真的在作假蒙人，企图蒙混过关，就必须采取一种非常聪明的试探方法，揭穿这个骗子的骗人招数。

接受实验的大头黑步甲躺在桌子上。它能感觉得出自己身子下面压着的是一块坚硬的物体，想要向下挖掘，根本就不可能。挖掘一个地下隐蔽室，对于大头黑步甲来说简直是小菜一碟，因为它掌握着快捷强劲的挖掘工具。然而，自己身下却是一块硬东西，毫无挖掘的可能，所以它无可奈何，只能忍气吞声地静静地躺在那儿，一动不动，必要的话，它甚至可以坚持一小时。如果躺在沙土地上的话，它立即就能感觉得到下面是松松散散的沙粒。在这种情况之下，它还会傻乎乎地静静地躺着，不想法尽快逃之夭夭？难道它连扭动腰身都不想？没有一点儿往沙土地里钻的意思？

我真的希望它会有所转变，产生逃跑的念头。但是，最后我知道自己的想法错了。无论我把它放在木头上、玻璃上、沙土上，还是松软的泥土地上，它都不改变自己的战略战术。在一片对它来说挖掘起来极其容易的地面上，它照样是静卧着不动弹，同在坚硬物体上躺着时一模一样。

大头黑步甲对不同材质物体表面采取了同样态度，并不厚此薄彼，坚持一视同仁，这一点对我们的疑惑不解稍微地敞开了一点儿门缝。接下来所发生的事情令这扇门大大地敞开了。接受实验的大头黑步甲躺在我的桌子上，离我很近，可以说是就在我的眼皮子底下。我发现它的触角在半遮挡着它的视觉，但它的那两只贼亮的眼睛看见了我，它在盯着我，在观察着我。面对着我这么个庞然大物，这个昆虫的视觉会有什么样的感应呢？

我们就认为这个正盯着我的昆虫把我看作是欲加害于它的敌人吧。这样，只要我待在它的面前，这个生性多疑的昆虫就会一动不动地躺着。如果它突然恢复活动，那它肯定认为已经把我耗得差不多了，让我已经完全失去了耐心。那么，我还是先躲到一边去。既然它面前的这个庞然大物已经离开了，它也就用不着再装死，再耍这种花招也没什么意义了，所以，它就会立刻翻转身子，急急忙忙地溜之大吉。

我走出十步开外，到了大房间的另一头，隐蔽好，不弄出任何的动静。但是，我的这番谨慎小心的心思全都白费了，我的那只昆虫仍旧待在原地，没有一点儿动静，就这么静静地待了好长好长的时间，跟我在它的近旁待的时间一样长。

它真够狡猾的，想必它是发觉我仍旧待在这间房间里，只是待在房间的另一头罢了。这也许是它的嗅觉在告诉它我并没有离去。一计不成，我就另生一计。我把它用钟形罩扣住，不让讨厌的苍蝇去骚扰它，然后，我便走出房间，到花园里去了。房间的门窗全都紧闭着，屋外的声音传不进去，屋内也没有什么会惊扰它的，总之，一切会令它感到惊恐的东西，全都远离了它。在这么安静而不受骚扰的环境中，它会有什么反应呢？

实验的结果是，假死的时间与平时情况之下完全一样，既未增加也未减少。二十分钟过去了的时候，我进屋里去查看了一下，四十分钟过去的时候，我又进屋里去查看了一番，但是，情况没有发生任何的变化，它仍旧是仰面朝天，一动不动地原地躺着。

这之后，我又用几只虫子做了相同的实验，但其结果都很明确地证明，它们在装死的过程中，并没有任何令它们感到危险的东西存在，在它们的周围，既没有声音，又没有人或其他昆虫。在这种情况之下，它们仍然一动不动，那想必并不是在欺骗自己的敌人。这一点得到肯定之后，我便推测其中必然另有原因。

那它究竟为何采取这种特殊伎俩来保护自己呢？一个弱者，一个得不到保护的不惹是生非的人，在必要之时，为了生存而采取一些诡计，这是可以理解的；但它可是一个浑身甲胄、崇尚武力的家伙，为什么要采取这种弱者的手段，对此我感到很难理解。在它所出没的势力范围内，它是打遍天下无敌手的。强悍的圣甲虫和蛇金龟，都是生性温厚的昆虫，它们非但不会去骚扰它，欺侮它，相反，倒是它食品储存室里的源源不断的猎物。

我又开始怀疑，是不是鸟儿对它构成了威胁？可是，它同步甲虫的体质相同，身体里浸透着一股刺鼻恶心的气味，鸟类闻了是绝不敢把它吞到肚子里去的。再说，它白天都躲藏在洞穴里，根本就不到洞外来，谁也见不到它，谁也不会打它的歪主意。而到了天黑之后，它才爬出洞外，可夜里鸟归林，河边已无鸟儿的踪影了，它也就根本不存在有被鸟类一口啄到之虑。

这么一个对蛇金龟，有时也对圣甲虫进行残杀的刽子手，这么一个并没有谁敢碰它的可恶而凶残的家伙，它怎么就一遇风吹草动便立刻装死呢？我百思不得其解。

我在这同一片河边地带发现了同时在此居住的抛光金龟，也叫光滑黑步甲，它给了我启迪。前面所说的大头黑步甲是个巨人，相比之下，现在所提到的同是这片河边的主人的抛光金龟就是个侏儒了。它们体型相同，同样乌黑贼亮，同样身披甲胄，同样以打家劫舍为生。但是，相比之下算是侏儒的抛光金龟，虽然远不如其巨人同类个大力强，但它却并不懂得装死这个诡计。你一折腾它，它就仰躺在地上，片刻之后即翻转身，拔腿就跑。我每次做实验，也只能看到它背朝下静止不动个几秒钟而已。只有一次，我实在是把它折腾得够呛，它总算是假装死去地待了一刻钟。

这侏儒与巨人的情况怎么这么不同？巨人只要一被弄得仰面朝天，它就静止不动了，非要装死一个钟头之后才翻身逃走。强大的巨人采取的是懦夫的做法，而弱小的侏儒则是采取立即逃跑的做法，二者反差这么大，其原因究竟在哪里呢？

于是，我便试试危险情况会对它产生什么样的影响。当大头黑步甲背朝下腹朝上一动不动地静躺着的时候，我在想，让什么敌人出现在它的面前好呢？可我又想不出它的天敌是什么，只好找一种让它感到是个来犯者的昆虫。于是，我便想到嗡嗡叫的苍蝇。

大热天里做实验，苍蝇嗡嗡地飞来飞去，真的是让人心里很烦。如果我不给大头黑步甲罩上钟形罩，我也不在它的身边守着，那么，讨厌的苍蝇肯定是会飞落在我的实验对象的身上。这样，苍蝇就会帮上忙了，可以替我探听一下装死的大头黑步甲的虚实了。

当苍蝇落在大头黑步甲身上，刚刚用自己的细爪挠了挠装死的它几下，它的跗节便有了微微颤动的反应，仿佛因直流电疗的轻微振荡而颤抖一样。如果这个不速之客只是路过，稍作停留，随即离去的话，那么，这细微的颤动反应很快便会消失；如果这位不速之客赖着不走，特别是，又在浸着唾液和溢流食物汁的嘴边活动的话，那么，受到折腾的大头黑步甲就会立即蹬腿踢脚，翻转身子，逃之夭夭。

它也许是觉得，在这么个不起眼的对手面前耍花招实在没有必要，有伤自尊。它重又翻转身子离去，是因为它明白眼前的这个骚扰者对自己并不构成什么威胁。看来，我们得另请高明，让一个力量强大、身材魁梧、让人望而生畏的讨厌的昆虫来试探一下大头黑步甲了。正好，我喂养着一只天牛，爪子和大颚都十分厉害。天牛这种带角的昆虫，我知道它是性情平和的，但大头黑步甲并不了解这个情况，因为在它所出没的河边地带，从来就没有出现过天牛这种大个儿昆虫。说实在的，看上去，这长角的天牛真的让其他蛮横的虫类望而生畏，退避三舍。对陌生者本来就存有的一种恐惧感，一定会让情况复杂起来的。

我用一根稻草秆儿把天牛引到大头黑步甲旁边。天牛刚把爪子放到那个静静地仰卧着的家伙身上，它的跗节便立即颤动起来。如果天牛非但不把爪子挪开，而且还老在它的身上摸来挠去，甚至转而变成一种侵犯的姿态，那么，如死一般躺着的大头黑步甲便一下子翻转身子，仓皇地溜走。这情景，与双翅目昆虫骚扰它时一模一样。危险就在眼前，再加上对陌生者所怀有的恐惧感，它当然会立即抛弃装死的骗术，逃命要紧。

我又做了一种实验，结果也颇让我感到欣慰。大头黑步甲仰躺在桌子上装死，我便用一件硬器物轻轻敲击桌腿，让桌子产生微微的颤动。但不能猛敲，免得桌子发生摇晃。我注意掌握力量的大小，让桌面产生的颤动仿佛是一种弹性物体所产生的颤动一样。用力过大，会惊动大头黑步甲的，它就不会保持其僵死状态了。我每轻敲一下，它的跗节便蜷缩着颤动一会儿。

最后，我们再来看看光线对它所产生的影响。到目前为止，我的实验对象都是待在我书房那弱光环境中接受我的实验的，并未接触到直射进来的太阳光。此刻，我书房的窗台已经洒满阳光。我要是把我的实验对象移到阳光充足的窗台上去，让这个静卧着一动不动的昆虫接触一下强光，它会有何反应呢？我刚往窗台这么一移，效果立即产生：大头黑步甲腾地翻转身子，拼命奔逃。

现在，真相大白了。吃尽苦头、被折腾得够呛的大头黑步甲，已经把自己的秘密吐露出来了。当苍蝇戏弄它，舔它粘有黏液的嘴唇，把它当作一具尸体，想吸尽所有可口的汁液的时候；当它眼前出现了那个让它望而生畏的天牛，爪子已经伸到它的腹部，像是要占有一个猎物的时候；当桌子发生轻微的震颤，它以为是大地传来的震颤，断定有敌人在自己的洞穴附近挖掘，将要来袭的时候；当强烈的阳光照射到它的身上，对自己的敌人十分有利，而对喜欢昏黑的它不利，以为自己的安全受到威胁的时候，它就会立即作出反应，抛弃装死的骗术，立即逃命。但是，当一种灾祸对它构成威胁的时候，它通常总是采取它那装死的惯技，以骗过敌人。所以说，装死是它的看家本领。

在我以上所提及的那种危在旦夕的时刻，我的实验对象是在战栗，而不是在继续装死。在这类危险之下，它已经是方寸大乱了，慌不择路地拼命逃遁。它那一贯的伎俩已经不见了踪影，确切地说，它根本就无计可施了。所以说，它的静止不动，并不是装出来的，而是它的一种真实状态。是它的复杂的神经紧张反应造成它一时间陷于动弹不得的状态之中。随便一种情况都会让它极度地紧张起来，随便一种情况都可以让它解除这种僵直状态，特别是受到阳光的照射。阳光是促发活力的无与伦比的强烈刺激。

我觉得，在受到震动后长时间保持静止状态方面，可以与大头黑步甲相提并论的是吉丁中的一种，即烟黑吉丁。这种昆虫个头儿不小，浑身黑亮，胸甲上有白粉，喜欢在刺李树、杏树和山楂树上待着。在某些情况之下，你有可能发现它把爪子紧紧地收拢起来，触角耷拉着，仿佛僵死了一般，而且可以保持一个多小时这种状态。而在其他的情况之下，它总是一遇危险便迅速逃走；从表面上看，是气候因素在起作用，但我却并没明白气候到底暗暗地发生了什么变化。在这种情况之下，一般来说，我发现它的僵直状态只是保持一两分钟而已。

烟黑吉丁在光线暗淡的地方一动不动，可我把它一移到充满阳光的窗台上，它立刻就恢复了活力。在强烈的阳光下只待了几秒钟，它便把自己的一对鞘翅分开，作为杠杆，一骨碌爬起来，立刻想飞走，好在我眼疾手快一把摁住了它，没让它逃掉。这是一见到强光就惊喜，晒着太阳就狂热的昆虫，一到午后炎热的时候，它便趴在刺李树上晒太阳，如痴如醉，快活极了。

看见它如此地喜欢酷热，我立刻便产生一种想法：如果在它装死的时候，立刻给它降温，那它又会作出何种反应呢？我猜想它会延长其静止状态。但这种方法使不得，因为一旦降温，有越冬能力的昆虫可能会被冻得麻木，随即进入冬眠状态。

我现在需要的不是烟黑吉丁的冬眠，而是要它保持充沛的活力。所以，我要让它处于徐缓的、有节制的降温状态，要让它像在相似的气候条件下一样，依然具备它平时那样的生命行为方式。于是，我动用了一种很合适的保冷材料——井水。我家的那口水井，夏季里，水温要比外面气温低十二度，清凉清凉的。

我用惊扰的方法，把一只烟黑吉丁折腾得处于僵缩状态，然后，让它背朝下地躺在一只小的大口瓶底上，再用盖子把瓶口盖紧盖严，放进一个装满冷水的小木桶里。为了使桶里的水保持其低温，我不断地往桶里加井水。在加入新的井水时，我小心翼翼地先把原来桶内的井水一点儿一点儿地去掉。动作必须轻而又轻，否则便会惊动瓶子里的昆虫。结果十分理想，我并没白费心思。那只烟黑吉丁在水中的瓶子里待了五小时，都没有动弹一下。五小时可不算短，而且，如果我再这么实验下去，它可能还会坚持很长时间的。但是，五小时已经很不错了，很能说明问题了，绝不要以为它这是在耍花招。毫无疑问，它此时此刻并不是在故意装死，而是进入了一种昏昏沉沉的麻木状态，因为我一开始把它折腾得只好以装死来对付，后来么，降温的方法又给它造成一种超乎寻常的延长休眠状态的条件。

我对大头黑步甲也采取了这种井水降温法，但它的表现却不如烟黑吉丁，在低温下保持休眠状态的时间没有超过五十分钟。五十分钟不算稀奇，以往没有用降温法时，我也发现过大头黑步甲静卧过这么长时间的。

现在，我可以下结论说，吉丁类昆虫喜欢灼热的阳光，而大头黑步甲是夜游者，是地下居民。因此，在进行“冷水处理”时，吉丁与大头黑步甲的感受就不尽相同。温度降低之后，怕冷的昆虫会惊魂不定，而习惯于地下阴凉环境的昆虫则不以为然。

我继续沿着降温的这一思路进行了一些实验，但并未发现什么新的情况。我所看到的是，不同的昆虫在低温下保持休眠状态的时间之长短，取决于它们是追求阳光者还是喜欢阴暗者。现在，我再换一种方法来试一试看。

我往大口瓶里滴上几滴乙醚，让它挥发，然后，把同一天捉到的一只粪金龟和一只烟黑吉丁放进瓶里。不多一会儿，这两只实验品便不动弹了，它们被乙醚给麻痹了，进入了休眠状态。我赶紧把它们取了出来，背朝下地放在正常的空气之中。

它俩的姿态与受到撞击和惊扰后的姿态一模一样。烟黑吉丁的六只足爪很规则地收缩在胸前；粪金龟的足爪则是摊开来的，不成规则地叉开着。它们是死是活，一时还说不清楚。

其实，它们并没有死。两分钟后，粪金龟的跗节便开始抖动，口须在震颤，触角在缓缓地晃动。接着，前爪活动起来。又过了将近一刻钟，其他爪子也都乱摇动开来。因碰撞震动而取静止状态的昆虫，很快就会采取动态姿态的。

但烟黑吉丁却如死一般地躺着，好长时间也不见它动弹，一开始，我真的以为它死了。半夜里，它恢复了常态，我是第二天才看到它已经像平时一样地在活动了。我在乙醚尚未充分发挥效力之前，便及时地停止了这种实验，所以没有给烟黑吉丁造成致命的伤害。不过，乙醚在它身上所起的作用要比在粪金龟身上所起的作用严重得多。由此可见，对碰撞震动和降低温度比较敏感的昆虫，同样对乙醚所产生的作用也很敏感。

敏感性上的这种微妙的差异，说明了为什么我用同样的撞击和手捏方法使两种昆虫处于静止不动状态之后，它们的表现会有这么大的区别。烟黑吉丁静卧姿态保持近一小时，而粪金龟则只待了两分钟就在摇晃自己的足爪了。直到今天为止，我也只是在少有的情况之下，才见到粪金龟能坚持两分钟的静卧姿态。

烟黑吉丁体形大，且有坚硬的外壳在保护身体，它的外壳硬得连大头针和缝衣针都扎不透。既然如此，为什么它那么爱装死，而无坚硬外壳保护的小粪金龟却无须装死来保护自身呢？这种情况，在不少的昆虫身上也都是存在的。各种昆虫当中，有些会长时间地一动不动，有的却坚持不了一会儿；仅仅依照接受实验的昆虫的外形、习性来预先判断其实验结果，是完全不可能的。譬如，烟黑吉丁一动不动的时间保持得很长，那么，就可以断定与它同属的昆虫与它的表现一样吗？我碰巧捉到了闪光吉丁和九星吉丁。我在对闪光吉丁做实验时，它硬是不听我的指挥。我把它背朝下地按住，它就拼命地抓我的手，抓住我捏着它的手指，只要让它的背一着地，它就立即翻过身来。而九星吉丁却不用费劲儿就能让它静卧着不动了，只是它装死的时间也太短了！顶多也就是四五分钟而已！

我在附近山间碎石下经常可以发现一种墨纹甲虫，身子很短小，且有一股怪味。它能持续一个多小时一动不动，可以与大头黑步甲相提并论了。不过，必须指出，在大多数情况之下，它只坚持几分钟的僵死状态，然后便立即恢复常态。昆虫能长时间地坚持一动不动，是不是它们喜欢暗黑的习性造成的？完全不是，我们看一看与墨纹甲虫同属一类的双星蛇纹甲虫就十分清楚了。双星蛇纹甲虫后背滚圆滚圆的，仰身翻倒后，立即便翻过身来。还有一种拟步行虫，脊背扁平，身体肥实，鞘翅因无中缝而无法帮它翻身，因此，静止不动，装死一两分钟之后，便在原地仰卧着拼命踢蹬、挣扎。

鞘翅目昆虫因腿短，迈不了大步，逃命时速度不快，因此，它应该比其他昆虫更加需要以装死来欺骗敌人，但实际上并非如此。我逐一地观察研究了叶甲虫、高背甲虫、食尸虫、克雷昂甲虫、碗背甲虫、金匠花金龟、重步甲、瓢虫等一系列昆虫，它们全都是静止几分钟，甚至几秒钟，便立即恢复了活力。还有不少种类的昆虫，根本就不采取装死这一招。总之，没有任何的昆虫指南可以让我们事先就能断定某种昆虫喜欢装死，某种昆虫不太愿意装死，某种昆虫干脆就拒绝装死。如果不经过实验就先下断言，那纯粹是一种主观臆测。



昆虫的“自杀”行为

人们不会去模仿自己根本就不认识的人，也不会假扮成自己所不了解的人，这一点是显而易见的。所以说，要想装死，就必须对死亡多少有点儿了解。

昆虫，或者更确切地说，动物，它们对有限的生命会有预感吗？它们会在自己那极其简单的脑子里思考生命终止这一可怕的问题吗？这种对生命的最后时刻所感到的惊恐不安，既是人所感到的最大痛苦，也是人之所以伟大的一个证明。命运卑微的动物就不存在这种不安。它们与意识模糊的小孩子一样，只享受现在，不考虑未来。它们摆脱了“人生苦短”的忧虑，生活在一种蒙昧无知的甜美的宁静之中。

少年时期，中学时代，我也是个淘气包。我常常与几个同学，放学之后，在回家的路上，到河边去摸那种很小的花鳅。鱼儿被我们抓到之后，拼命地挣扎，没有装死的样子。我们也常去抓鸟，鸟被抓到之后，吓得浑身哆嗦，但也没见它装死。可有一次，我看到火鸡（我们附近养火鸡的人家很多）便突发奇想。我要折腾折腾火鸡。圣诞将至，它将成为大家节日的盘中餐了。我便把家中的一只火鸡的脑袋别在它的翅膀下面，一边用手摁住它，不让它动弹，一边从上往下慢慢地摇晃它两三分钟。奇怪的结果出现了。我的实验对象变成了一堆没有生气的东西，它侧着身子倒在地上，任由我摆弄。如果它那时而膨胀、时而瘪下去的羽毛没有显露出它仍然在呼吸的话，我还真的以为它已经死了。它确实像只死鸟。它把自己那变得冰凉、足趾蜷缩起来的爪子缩到肚腹下面，让人看着十分可怜。圣诞节，平安夜，尚有几天才到，它就这么死了，那可就太早了点儿。但是，我白担心了。它醒了，站立起来，只是身子有点儿摇晃，站立不稳，而且尾巴耷拉着，没精打采的样子。但这种状况并未持续多久。不一会儿，它又恢复了常态，欢蹦乱跳起来。

这种迷迷糊糊、昏昏沉沉、麻木迟钝的状态介于熟睡与死亡之间，持续的时间有长有短。我又多次用火鸡做过实验，每一次都出现这种适当间隔的静止状态，有时持续半个小时，有时则只持续几分钟工夫。同昆虫一样，想要弄清楚原因，并非易事。后来，我又用珠鸡做了相同的实验。做得非常成功。它那昏昏沉沉、迷迷糊糊、麻木迟钝的状态持续了很长时间，以致我当时都有点儿忐忑不安了。它的羽毛不像火鸡那样，没有起伏，无一点儿生命的迹象，我真的以为它已经给憋死了。我用脚轻轻地把它挪动了一下，但它却一点儿反应也没有。我又把它挪动了一下，只见它把脑袋从翅膀底下扭出来，站立住，平衡了一下身体，立刻便飞跳着逃走了。它那麻木状态维持了半个钟头。

我后来又对母鸡、鸭子、鸽子、雏鸟、翠鸟进行了实验。母鸡、鸭子、鸽子麻木状态保持得较短，只有两分钟左右，而雏鸟和翠鸟则更加顽固，半睡半醒状态只有几秒钟。

我们还是关注我们的昆虫吧。昆虫从静止不动状态恢复到活动状态，呈现出十分值得注意的特点。我们曾用乙醚对实验对象进行过实验，它们确实是被催眠了，一动不动。它们并不是在耍花招，这一点是毫无疑问的。它们真的是处于死亡的边缘。如果我不及时地把它们从散发着乙醚气味的大口瓶里弄出来，那它们永远不会从麻木状态中苏醒过来，最后必死无疑。

它们身上究竟是什么在预示它们生命的恢复了呢？那就是：它们脚上的跗节在微微颤动，触角在摇晃摆动。这就像人类一样，从酣睡中醒转来时，伸伸胳膊腿儿，打打哈欠，揉揉眼睛。昆虫也是先摇动自己的那些细小的趾肢节和最活动的器官，以示其知觉的恢复。

如果昆虫真的是在耍花招施诡计，它又有什么必要去做这些细致的苏醒准备动作呢？危险一旦消除，或者被认为已经消除，它为什么不迅速站立起来，尽快逃脱，何必慢慢腾腾地做那些很不合适的假动作呢？它难道会狡猾到在最小的细节上也要假装复活不成！绝对不是这么一回事。这种看法是毫无道理的。脚上跗节的颤动，触角的晃动，都明显地说明存在着一种真正的、即将消失的昏沉迷糊的状态，这种状态与乙醚麻醉所造成的后果相似，只是程度较轻而已。脚上跗节的颤动表明，被我折腾得动弹不了的实验对象，并不是民间传说或流行的理论所坚持的那样，说昆虫是在装死。它确确实实是被施行了催眠术。

经敲击物体引起的震动的影响，或者突然间遭受惊吓，昆虫便陷入一种迷迷糊糊、昏昏沉沉的麻木状态。这种状态就像是鸟儿把头埋在翅膀下面，原地晃晃悠悠地站立一会儿一样。对于我们人来说，突然看见恐怖的事情，我们会被惊呆，茫然不知所措，有时甚至因此而丧命。作为高等动物的人尚且如此，那么，反应极其敏锐的昆虫，其生理机能在遇到可怕事物的震慑惊吓时，叫它怎能承受得住，怎能不暂时就范呢？如果惊恐程度不太严重，昆虫在片刻的痉挛之后，很快就会恢复常态，惊恐症状也就随之得以缓解；如果惊恐程度很严重，它就会突然进入催眠状态，好长时间僵直不动。

昆虫根本就不知道死亡是怎么回事，它又怎么会装死呢？当然是不可能的。昆虫同样也不知道自杀是怎么回事，根本不知道自杀是用来立刻中止极其痛苦的状况的一种手段。据我所知，我还没见到过有什么动物自动剥夺自己生命的名副其实的自杀实例。感情色彩较浓的昆虫，有时会任凭苦恼去折磨自己，直至神形憔悴，这件事情倒是有的；但是，用匕首刺死自己，用小刀割断自己的喉咙等这种事，却从未见到过。

说到这儿，我倒是想起了蝎子自杀的事来。对于蝎子是否会自杀，众说纷纭，有人认为确有其事，有人则持否定态度。有人说，蝎子被一圈火围住之后，用带毒的螫针扎自己，直到自杀成功为止。这故事究竟有多少真实的成分？我们亲自来做个实验看看。

我所住的环境为我提供了便利的条件。我在几只大泥瓦罐里铺上一层沙土，再放上几片碎瓦片，养着一群怪模怪样的昆虫。我一直在企盼着它们向我提供一些有关昆虫习性方面的事实，但它们却不肯满足我的愿望。我养的是南方的那种大白蝎，一共有十二对。附近小山上阳光充足的沙质土地带，有许多扁平的石条；每块石条下面都居住着一只蝎子，孤零零的，但这个可憎可恶的丑陋家伙却无处不在，多得不得了。这种大白蝎子恶名在外。

它的毒针到底有多厉害，我未亲身经历，所以也说不清楚。可是，我书房里就关着这群可怕的囚徒，总得与它们接触。需要去查看它们时，必然会有危险，所以我加倍地小心，注意避开它们的锋芒。既然我自己没有亲自尝到过它们的厉害，我便只好向别人求教。我让曾经被蝎子蜇过的人谈谈他们被蜇的体验。这些人主要是打柴的樵夫，他们长年在山上砍柴，难免会一不注意就被蝎子蜇上一下的。其中有一位曾经告诉我说：“我吃完了午饭，靠在柴捆上打了个盹儿。突然间，一阵钻心剧痛把我给疼醒了。那滋味就好像是被烧红了的钢针给扎了一下似的。我赶紧伸手去摸，一把摁住了一个乱爬乱动的家伙。是只蝎子！它钻进了我的裤腿里去了，在我小腿肚子下边一点儿蜇了我一下。这只丑陋不堪的小怪物，足有人的手指头那么长。喏，这么长，先生，这么长。”

这位老实忠厚的樵夫边说边比画着，还把自己那根长长的食指伸出来。我并不觉得手指长的蝎子有什么可惊奇的，因为我在野外捕捉昆虫时，时不时地也要碰到蝎子，比手指长的有的是。

“我还想继续干活儿，”那位忠厚的樵夫继续对我说道，“可我浑身直冒冷汗，眼瞅着那条腿渐渐地肿胀起来，肿得有这么粗，先生，这么粗。”

他比画着肿胀的腿。然后，又张开双手，空掐在小腿周围，比画成有一只小水桶那么粗的圈圈来。

“真的，有这么粗，先生，这么粗。我一步三挪，使出吃奶的劲儿，忍着剧痛，才回到家里，其实也只有四分之一里那么点儿路而已。小腿越肿越厉害，还在往上肿去。第二天，已经肿到这么老高的地方了。”

他用手指了指，告诉我已经肿到小腿窝儿那儿了。“真的，先生，整整三天，我下不了床，站不起来。我咬着牙关，拼命忍着，把肿腿跷到一把椅子上。敷了好几次碱末，总算把肿给消了下去，喏，才恢复到现在这个样子。先生，您看。”

说完自己被蜇的经历之后，他也跟我讲述了另一个樵夫的故事。那人也被蝎子蜇了小腿下部。那个樵夫走出老远去砍柴，被蜇了之后，没有力气走回家去，走走便倒在了路边。后来，被几个过路人发现了，抱头的抱头，抱腰的抱腰，抱腿的抱腿，总算把他给送到了家里。“他们就像在抬死尸一样，先生。真的，就像抬死尸一样！”这位讲述者带着乡下人的风格在叙述着，说话时比画个没完，但我却并不觉得他夸张。人要是被蝎子蜇了，那疼痛确实是难以描述的。而蝎子要是被自己的同类蜇了一下，那它很快就支持不住了。对此，我有很大的发言权，因为我亲自做过多次的观察研究。

我从我的“动物园”里取出两只强壮的大蝎子，把它俩同时放进一个大口瓶的沙土底儿上。然后，我拿起一根稻草梗儿，去撩拨它们，激怒它们，并让它们住后倒退，最后，相互遭遇上。这两个受到骚扰的大家伙，本来就怒火中烧，仇人相见，分外眼红。这怒火是我给挑起来的，但看上去，它俩都把这挑衅的罪责算到了对方的头上。双方都把自己的防御武器——钳子举起，呈月牙儿形；钳口大张，顶着对方，不让对方靠近自己；两条蝎子尾巴你一下我一下地突然伸出，从背部上方向前刺去；毒囊不断地顶撞在一起，一小滴如清水般的毒汁挂在螫针的硬尖上。

格斗进行的时间并不长。其中的一个被另一个毒针刺中，没过两三分钟，它便站立不住，摇摇晃晃，倒在了地上。得胜者毫不客气，走上前去，平静如常地开始撕咬战败者的头胸前端，也就是撕咬我们想找到蝎子头却看到的只是个肚腹前口的地方。它一口一口慢慢地在撕咬，时间拖得很长。一连四五天，在食同类尸体的战胜者一直没有停止过啃噬自己的同类。它要把战败者吃掉，其理由有一点是可以予以谅解的：这个行为对战胜者来说是正大光明的。

我从观察中掌握了真实的情况：蝎子的毒螫针能够使自己的同类即刻毙命。现在，我想谈一谈蝎子的自杀问题，也就是有人说过的那种自杀法。如果按人们所说，蝎子被一圈火炭围住，它便会用螫针蜇自己，最后，以自愿死亡来结束这失常的状态。如果真的是这样的话，那么，这对这种野性十足的昆虫来说，应该是一件很理想的事。现在，还是让我们来看一看吧。

我用烧红的木炭围成一个圆圈，把我养着的那只个头儿最大的蝎子置于圈中。风助火势，木炭越烧越旺。热浪滚滚，向圈中的蝎子袭去，灼热难耐，只见它一个劲儿地倒退着在火圈内打转。稍不注意，身体便被火苗灼一下，它便左一闪右一躲，突然加快倒退，不顾方位地瞎冲瞎奔，免不了身体又不时地遭到火灼。它每次想逃出重围，都会被狠狠地烧一下。它变得狂躁不安。往前冲，被烧一下，往后退，又挨火灼一下，它进也不是退也不是，既绝望又愤怒。只见它怒气冲冲地挥舞着自己的长枪，再反卷成钩子，然后伸直，平放于地，接着便把长枪举起。它的动作迅疾而又章法不乱，简直让我眼花缭乱，惊叹不已。

现在，它该给自己一枪了，以便摆脱这进退维谷的境地。谁知道，它竟突然一阵抽搐，然后便一动不动了，身体直直地平躺在地上。等了一会儿，仍不见它有所动作，像是完全僵直了。它真的死了？也许在它那让人眼花缭乱的狂舞中，有一剑刺中了自己，而我却没有看到。如果它真的是用自己的短剑刺中自己的身体，以自杀术得以解脱，那它肯定是死了。

但是，我心中总是存有疑惑。于是，我便用镊子把看上去已经死了的蝎子夹起来，放在一层清凉的沙子上面。一小时之后，这只看上去已无生命迹象的蝎子却突然复活了，与放进火圈中间之前一样的活泛，虎虎有生气。我又用第二只、第三只蝎子做了同样的实验。结果同第一只蝎子的情况完全一样：因绝望而发狂，突然间一动不动，像遭雷击似的瘫软地平躺在地上；放到清凉的沙子上时，又都突然地生机勃发了。

由此可以断定，说蝎子会自杀的人，一定是被它那突然失去生命力的假象给蒙骗了；他们看见蝎子身陷火墙的高温之中，于绝望之中变得疯狂至极，浑身抽搐，猝然倒地，便以为它经过垂死挣扎，终于自杀身亡了。他们过早地得出一个错误的结论，以致让蝎子在火墙中活活地给烤焦了。如果他们不是那么轻信表面现象，早点儿把蝎子从火墙内取出，置于清凉的沙子上，那他们大概早就会发现，表面上看似死去了的蝎子会恢复生命活力，就会得出结论说，蝎子根本就不知道什么叫自杀。

可以说，除了高级动物——人而外，任何具有生命的生物都不具有自愿结束生命的这种视死如归的精神力量。我们人类，自以为具有很大的勇气和魄力从生活的苦难中自行解脱，把这种解脱视为人的崇高特质，视为一种可以进入沉思境界的优势，好像这是人优于其他动物的一种标志。然而，我们一旦真的把这种精神付之行动，实际上则是一种懦弱的表现。

谁若是想走上自杀这条道的话，最好想一想中国的一位伟大的哲人——孔子在两千五百年前所说的话。这位中国哲人有一天在树林中遇到一个陌生男子，见他正往树杈上扔绳子做套，准备上吊，他便赶紧向那陌生人说了几句话。伟大的哲人说：“哀莫大于心死。哀皆可补，唯心死不能。勿以万事于子皆无可救，试以历多世而无争之理自服。此理为：活则无绝望之事。人能自至哀达至乐，自至难达至福。子其鼓勇若自今日起知生之所值。子其善用寸阴。”

这种中国式的哲思深入浅出，明白易懂，但其寓意却十分深邃。它让人想起一位寓言作家的另一种哲学。寓言家写道：

若我被人致伤致残，

缺腿断臂，患痛风，

只要我仍活着，

我便心满意足矣。

的确，中国的伟大哲人和这位寓言家说的都很有道理。生命是一种严肃的东西，不能因遇到点儿艰难困苦就心烦意乱，轻易地就把生命抛弃。我们不应把生命视为一种享乐、一种磨难，而是应该把它视为一种义务，一种只要一息尚存都必须全力以赴地去尽的义务。

让生命的最后一刻提前到来者，就是懦夫，就是蠢货。我们有权凭着自己的意愿决定坠入死亡深渊的方式，但这并不意味着我们有权轻生遁世。相反，这种自由意志的权利恰恰向我们提供了动物所毫无所知的向前看的本领。

只有我们才知晓生命的欢乐会怎样结束，只有我们才能预见自己末日的到来，只有我们才对死者表示缅怀，怀有崇敬之情。凡此种种，都是一些重大的事情，这是其他动物所想不到的。当伪劣的科学在高谈阔论，在拼命让我们相信一只可怜的昆虫会耍花招装死的时候，我们要求这种科学应更贴近事物去进行观察研究，切莫把昆虫因恐惧而引发的昏厥状态，误以为它能装出自己根本并不知晓的状态。

只有我们人类才能够清醒地认识到一种结局，只有我们人类才具有想见到人世彼岸的卓越本能。地位卑微的昆虫们也在发表着自己的意见：“你们应有信心。本能从来不会违背自己的诺言。”


[image: ]




THE GREY FLESH FLIES

Here the costume changes，not the manner of life．We find the same frequenting of dead bodies，the same capacity for the speedy liquefaction of the fleshy matter．I am speaking of an Ash-grey fly，the Greenbottle's superior in size，with brown streaks on her back and silver gleams on her abdomen．Note also the blood-red eyes，with the hard look of the knacker in them．The language of science knows her as Sarcophaga，the flesh eater；in the vulgar tongue she is the Grey flesh fly，or simply the Flesh fly．

Let not these expressions，however accurate，mislead us into believing for a moment that the Sarcophagae are the bold company of master tainters who haunt our dwellings，more particularly in autumn，and plant their vermin in our ill-guarded viands．The author of those offences is Calliphora vomitoria，the Bluebottle，who is of a stouter build and arrayed in darkest blue．It is she who buzzes against our windowpanes，who craftily besieges the meat safe and who lies in wait in the darkness for an opportunity to outwit our vigilance．

The other，the Grey fly，works jointly with the Greenbottles，who do not venture inside our houses and who work in the sunlight．Less timid，however，than they，should the outdoor yield be small，she will sometimes come indoors to perpetrate her villainies．When her business is done，she makes off as fast as she can，for she does not feel at home with us．At this moment，my study，a very modest extension of my open air establishments，has become something of a charnel house．The Grey fly pays me a visit．If I lay a piece of butcher's meat on the windowsill，she hastens up，works her will on it and retires．No hiding place escapes her notice among the jars，cups，glasses and receptacles of every kind with which my shelves are crowded．

With a view to certain experiments，I collected a heap of Wasp grubs，asphyxiated in their underground nests．Stealthily she arrives，discovers the fat pile and，hailing as treasure trove this provender whereof her race perhaps has never made use before，entrusts to it an installment of her family．I have left at the bottom of a glass the best part of a hard-boiled egg from which I have taken a few bits of white intended for the Greenbottle maggots．The Grey fly takes possession of the remains，recks not of their novelty and colonizes them．Everything suits her that falls within the category of albuminous matters：everything，down to dead silkworms；everything，down to a mess of kidney-beans and chick-peas．

Nevertheless，her preference is for the corpse：furred beast and feathered beast，reptile and fish，indifferently．Together with the Greenbottles，she is sedulous in her attendance on my pans．Daily she visits my snakes，takes note of the condition of each of them，savors them with her proboscis，goes away，comes back，takes her time and at last proceeds to business．Still，it is not here，amid the tumult of callers，that I propose to follow her operations．A lump of butcher's meat laid on the window sill，in front of my writing table，will be less offensive to the eye and will facilitate my observations．Two flies of the genus Sarcophaga frequent my slaughter yard：Sarcophaga carnaria and Sarcophaga haemorrhoidalis，whose abdomen ends in a red speck．The first species，which is a little larger than the second，is more numerous and does the best part of the work in the open air shambles of the pans．It is this fly also who，at intervals and nearly always alone，hastens to the bait exposed on the windowsill．

She comes up suddenly，timidly．Soon she calms herself and no longer thinks of fleeing when I draw near，for the dish suits her．She is surprisingly quick about her work．Twice over—buzz！Buzz！—the tip of her abdomen touches the meat；and the thing is done：a group of vermin wriggles out，releases itself and disperses so nimbly that I have no time to take my lens and count then accurately．As seen by the naked eye，there were a dozen of them．What has become of them？

One would think that they had gone into the flesh，at the very spot where they were laid，so quickly have they disappeared．But that dive into a substance of some consistency is impossible to these newborn weaklings．Where are they？I find them more or less everywhere in the creases of the meat；singly and already groping with their mouths．To collect them in order to number them is not practicable，for I do not want to damage them．Let us be Satisfied with the estimate made at a rapid glance：there are a dozen or so，brought into the world in one discharge of almost inappreciable length．

Those live grubs，taking the place of the usual eggs，have long been known．Everybody is aware that the Flesh flies bring forth living maggots，instead of laying eggs．They have so much to do and their work is so urgent！To them，the instruments of the transformation of dead matter，a day means a day，a long space of time which it is all important to utilize．The Greenbottle's eggs，though these are of very rapid development，take twenty-four hours to yield their grubs．The Flesh flies save all this time．From their matrix，laborers flow straightway and set to work the moment they are born．With these ardent pioneers of sanitation，there is no rest attendant upon the hatching，there is not a minute lost．

The gang，it is true，is not a numerous one；but how often can it not be renewed！Read Reaumur's description of the wonderful procreating machinery boasted by the Flesh flies．It is a spiral ribbon，a velvety scroll whose nap is a sort of fleece of maggots set closely together and each cased in a sheath．The patient biographer counted the host：it numbers，he tells us，nearly twenty thousand．You are seized with stupefaction at this anatomical fact．

How does the Grey fly find the time to settle a family of such dimensions，especially in small packets，as she has just done on my window sill？What a number of dead dogs，moles and snakes must she not visit before exhausting her womb！Will she find them？Corpses of much size do not abound to that extent in the country．As everything suits her，she will alight on other remains of minor importance．Should the prize be a rich one，she will return to it tomorrow，the day after and later still，over and over again．In the course of the season，by dint of packets of grubs deposited here，there and everywhere，she will perhaps end by housing her entire brood．But then，if all things prosper，what a glut，for there are several families born during the year！We feel it instinctively：there must be a check to these generative enormities．

Let us first consider the grub．It is a sturdy maggot，easy to distinguish from the Greenbottle's by its larger girth and especially by the way in which its body terminates behind．There is here a sudden breaking off，hollowed into a deep cup．At the bottom of this crater are two breathing holes，two stigmata with amber-red tips．The edge of the cavity is fringed with half a score of pointed，fleshy festoons，which diverge like the spikes of a coronet．The creature can close or open this diadem at will by bringing the denticulations together or by spreading them out wide．This protects the air holes which might otherwise be choked up when the maggot disappears in the sea of broth．Asphyxia would supervene，if the two breathing holes at the back became obstructed．During the immersion，the festooned coronet shuts like a flower closing its petals and the liquid is not admitted to the cavity．

Next follows the emergence．The hind part reappears in the air，but appears alone，just at the level of the fluid．Then the coronet spreads out afresh，the cup gapes and assumes the aspect of a tiny flower，with the white denticulations for petals and the two bright red dots，the stigmata at the bottom，for stamens．When the grubs，pressed one against the other，with their heads downwards in the fetid soup，make an unbroken shoal，the sight of those breathing cups incessantly opening and closing，with a little clack like a valve，almost makes one forget the horrors of the charnel yard．It suggests a carpet of tiny Sea anemones．The maggot has its beauties after all．

It is obvious，if there be any logic in things，that a grub so well-protected against asphyxiation by drowning must frequent liquid surroundings．One does not encircle one's hindquarters with a coronet for the sole satisfaction of displaying it．With its apparatus of spokes，the Grey fly's grub informs us of the dangerous nature of its functions：when working upon a corpse，it runs the risk of drowning．How is that？Remember the grubs of the Green bottle，fed on hard-boiled white of egg．The dish suits them；only，by the action of their pepsin，it becomes so fluid that they die submerged．Because of their hinder stigmata，which are actually on the skin and devoid of any defensive machinery，they perish when they find no support apart from the liquid．

The Flesh fly's maggots，though incomparable liquefiers，know nothing of this peril，even in a puddle of carrion broth．Their bulky hind part serves as a float and keeps the air holes above the surface．When，for further investigation，they must needs go under completely，the anemone at the back shuts and protects the stigmata．The grubs of the Grey fly are endowed with a life buoy because they are first class liquefiers，ready to incur the danger of a ducking at any moment．

When high and dry on the sheet of cardboard where I place them to observe them at my ease，they move about actively，with their breathing rose widespread and their stigmata rising and falling as a support．The cardboard is on my table，at three steps from an open window，and lit at this time of day only by the soft light of the sky．Well，the maggots，one and all of them，turn in the opposite direction to the window；they hastily，madly take to flight．

I turn the cardboard round，without touching the runaways．This action makes the creatures face the light again．Forthwith，the troop stops，hesitates，takes a half turn and once more retreats towards the darkness．Before the end of the racecourse is reached，I again turn the cardboard．For the second time，the maggots veer round and retrace their steps．Repeat the experiment as often as I will，each time the squad wheels about in the opposite direction to the window and persists in avoiding the trap of the revolving cardboard．

The track is only a short one：the cardboard measures three hand's breadths in length．Let us give more space．I settle the grubs on the floor of the room；with a hair pencil，I turn them with their heads pointing towards the lighted aperture．The moment they are free，they turn and run from the light．With all the speed whereof their cripple's shuffle allows，they cover the tiled floor of the study and go and knock their heads against the wall，twelve feet off，skirting it afterwards，some to the right and some to the left．They never feel far enough away from that hateful illuminated opening．

What they are escaping from is evidently the light，for，if I make it dark with a screen，the troop does not change its direction when I turn the cardboard．It then progresses quite readily towards the window；but，when I remove the screen，it turns tail at once．

That a grub destined to live in the darkness，under the shelter of a corpse，should avoid the light is only natural；the strange part is its very perception．The maggot is blind．Its pointed fore part，which we hesitate to call a head，bears absolutely no trace of any optical apparatus；and the same with every other part of the body．There is nothing but one bare，smooth，white skin．

And this sightless creature，deprived of any special nervous points served by ocular power，is extremely sensitive to the light．Its whole skin is a sort of retina，incapable of seeing，of course，but able，at any rate，to distinguish between light and darkness．Under the direct rays of a searching sun，the grub's distress could be easily explained．We ourselves；with our coarse skin，in comparison with that of the maggot，can distinguish between sunshine and shadow without the help of the eyes．

But，in the present case，the problem becomes singularly complicated．The subjects of my experiment receive only the diffused light of the sky，entering my study through an open window；yet this tempered light frightens them out of their senses．They flee the painful apparition；they are bent upon escaping at all costs．

Now what do the fugitives feel？Are they physically hurt by the chemical radiations？Are they exasperated by other radiations，known or unknown？Light still keeps many a secret hidden from us and perhaps our optical science，by studying the maggot，might become the richer by some valuable information．I would gladly have gone farther into the question，had I possessed the necessary apparatus．But I have not，I never have had and of course I never shall have the resources which are so useful to the seeker．These are reserved for the clever people who care more for lucrative posts than for fair truths．Let us continue，however，within the measure which the poverty of my means permits．

When duly fattened，the grubs of the Flesh flies go underground to transform themselves into pupae．The burial is intended，obviously，to give the worm the tranquillity necessary for the metamorphosis．Let us add that another object of the descent is to avoid the importunities of the light．The maggot isolates itself to the best of its power and withdraws from the garish day before contracting into a little keg．

In ordinary conditions，with a loose soil，it goes hardly lower than a hand's breadth down，for provision has to be made for the difficulties of the return to the surface when the insect，now full grown，is impeded by its delicate fly wings．The grub，therefore，deems itself suitably isolated at a moderate depth．Sideways，the layer that shields it from the light is of indefinite thickness；upwards，it measures about four inches．Behind this screen reigns utter darkness，the buried one's delight．This is capital．What would happen if，by an artifice，the sideward layer were nowhere thick enough to satisfy the grub？

Now，this time，I have the wherewithal to solve the problem，in the shape of a big glass tube，open at both ends，about three feet long and less than an inch wide．I use it to blow the flame of hydrogen in the little chemistry lessons which I give my children．I close one end with a cork and fill the tube with fine，dry，sifted sand．On the surface of this long column，suspended perpendicularly in a corner of my study，I install some twenty Sarcophaga grubs，feeding them with meat．A similar preparation is repeated in a wider jar，with a mouth as broad as one's hand．When they are big enough，the grubs in either apparatus will go down to the depth that suits them．There is no more to be done but to leave them to their own devices．

The worms at last bury themselves and harden into pupae．This is the moment to consult the two apparatus．The jar gives me the answer which I should have obtained in the open fields．Four inches down，or thereabouts，the worms have found a quiet lodging，protected above by the layer through which they have passed and on every side by the thickness of the vessel's contents．Satisfied with the site，they have stopped there．

It is a very different matter in the tube．The least buried of the pupae are half a yard down．Others are lower still；most of them even have reached the bottom of the tube and are touching the cork stopper，an insuperable barrier．These last，we can see，would have gone yet deeper if the apparatus had allowed them．Not one of the score of grubs has settled at the customary halting place；all have traveled farther down the column，until their strength gave way．In their anxious flight，they have dug deeper and ever deeper．

What were they flying from？The light．Above them，the column traversed forms a more than sufficient shelter；but，at the sides，the irksome sensation is still felt through a coat of earth half an inch thick if the descent is made perpendicularly．To escape the disturbing impression，the grub therefore goes deeper and deeper，hoping to obtain lower down the rest which is denied it above．It only ceases to move when worn out with the effort or stopped by an obstacle．

Now，in a soft diffused light，what can be the radiations capable of acting upon this lover of darkness？They are certainly not the simple luminous rays，for a screen of fine，heaped up earth，nearly half an inch in thickness，is perfectly opaque．Then，to alarm the grub，to warn it of the over proximity of the exterior and send it to mad depths in search of isolation，other radiations，known or unknown，must be required，radiations capable of penetrating a screen against which ordinary radiations are powerless．Who knows what vistas the natural philosophy of the maggot might open out to us？For lack of apparatus，I con fine myself to suspicions．

To go underground to a yard's depth—and farther if my tube had allowed it—is on the part of the Flesh fly's grub a vagary provoked by unkind experiment：never would it bury itself so low down，if left to its own wisdom．A hand's breadth thickness is quite enough，is even a great deal when，after completing the transformation，it has to climb back to the surface，a laborious operation absolutely resembling the task of an entombed well sinker．It will have to fight against the sand that slips and gradually fills up the small amount of empty space obtained；it will perhaps，without crowbar or pickaxe，have to cut itself a gallery through something tantamount to tufa，that is to say，through earth which a shower has rendered compact．

For the descent，the grub has its fangs；for the assent，the Fly has nothing．Only that moment come into existence，she is a weakling，with tissues still devoid of any firmness．How does she manage to get out？We shall know by watching a few pupae placed at the bottom of a test-tube filled with earth．The method of the Flesh flies will teach us that of the Greenbottles and the other Flies，all of whom make use of the same means．

Enclosed in her pupa，the nascent Fly begins by bursting the lid of her casket with a hernia which comes between her two eyes and doubles or trebles the size of her head．This cephalic blister throbs：it swells and subsides by turns，owing to the alternate flux and re flux of the blood．It is like the piston of an hydraulic press opening and forcing back the front part of the keg．

The head makes its appearance．The hydrocephalous monster continues the play of her forehead，while herself remaining stationary．Inside the pupa，a delicate work is being performed：the casting of the white nymphal tunic．All through this operation，the hernia is still projecting．The head is not the head of a Fly，but a queer，enormous mitre，spreading at the base into two red skull caps，which are the eyes．To split her cranium in the middle，shunt the two halves to the right and left and send surging through the gap a tumor which staves the barrel with its pressure：this constitutes the Fly's eccentric method．

For what reason does the hernia，once the keg is staved，continue swollen and projecting？I take it to be a waste pocket into which the insect momentarily forces back its reserves of blood in order to diminish the bulk of the body to that extent and to extract it more easily from the nymphal slough and afterwards from the narrow channel of the shell．As long as the operation of the release lasts，it pushes outside all that it is able to inject of its accumulated humors；it makes itself small inside the pupa and swells into a bloated deformity without．Two hours and more are spent in this laborious stripping．

At last，the Fly comes into view．The wings，mere scanty stumps，hardly reach the middle of the abdomen．On the outer edge，they have a deep notch similar to the waist of a violin．This diminishes by just so much the surface and the length，an excellent device for decreasing the friction along the earthy column which has next to be scaled．The hydrocephalous one resumes her performance more vigorously than ever；she inflates and deflates her frontal knob．The pounded sand rustles down the insect's sides．The legs play but a secondary part．Stretched behind，motionless，when the piston stroke is delivered，they furnish a support．As the sand descends，they pile it and nimbly push it back，after which they drag along lifelessly until the next avalanche．The head advances each time by a length equal to that of the sand displaced．Each stroke of the frontal swelling means a step forward．In a dry，loose soil，things go pretty fast．A column six inches high is traversed in less than a quarter of an hour．

As soon as it reaches the surface，the insect，covered with dust，proceeds to make its toilet．It thrusts out the blister of its forehead for the last time and brushes it carefully with its front tarsi．It is important that the little pounding engine should be carefully dusted before it is taken inside to form a forehead that will open no more：this lest any grit should lodge in the head．The wings are carefully brushed and polished；they lose their curved notches；they lengthen and spread．Then，motionless on the surface of the sand，the Fly matures fully．Let us set her at liberty．She will go and join the others on the Snakes in my pans．



THE RED ANTS

The Pigeon transported for hundreds of miles is able to find his way back to his Dove-cot；the Swallow，returning from his winter quarters in Africa，crosses the sea and once more takes possession of the old nest．What guides them on these long journeys？Is it sight？An observer of supreme intelligence，one who，though surpassed by others in the knowledge of the stuffed animal under a glass case，is almost unrivalled in his knowledge of the live animal in its wild state，Toussenel，the admirable writer of L'Esprit des betes
 ，speaks of sight and meteorology as the Carrier-pigeon's guides：“The French bird，”he says，“knows by experience that the cold weather comes from the north，the hot from the south，the dry from the east and the wet from the west．That is enough meteorological knowledge to tell him the cardinal points and to direct his flight．The Pigeon taken in a closed basket from Brussels to Toulouse has certainly no means of reading the map of the route with his eyes；but no one can prevent him from feeling，by the warmth of the atmosphere，that he is pursuing the road to the south．When restored to liberty at Toulouse，he already knows that the direction which he must follow to regain his Dove-cot is the direction of the north．Therefore he wings straight in that direction and does not stop until he nears those latitudes where the mean temperature is that of the zone which he inhabits．If he does not find his home at the first onset，it is because he has borne a little too much to the right or to the left．In any case，it takes him but a few hours' search in an easterly or westerly direction to correct his mistake．”

The explanation is a tempting one when the journey is taken north and south；but it does not apply to a journey east and west，on the same isothermal line．Besides，it has this defect，that it does not admit of generalization．One cannot talk of sight and still less of the influence of a change of climate when a Cat returns home，from one end of a town to the other，threading his way through a labyrinth of streets and alleys which he sees for the first time．Nor is it sight that guides my Mason-bees，especially when they are let loose in the thick of a wood．Their low flight，eight or nine feet above the ground，does not allow them to take a panoramic view nor to gather the lie of the land．What need have they of topography？Their hesitation is short-lived：after describing a few narrow circles around the experimenter，they start in the direction of the nest，despite the cover of the forest，despite the screen of a tall chain of hills which they cross by mounting the slope at no great height from the ground．Sight enables them to avoid obstacles，without giving them a general idea of their road．Nor has meteorology aught to do with the case：the climate has not varied in those few miles of transit．My Mason-bees have not learnt from any experience of heat，cold，dryness and damp：an existence of a few weeks' duration does not allow of this．And，even if they knew all about the four cardinal points，there is no difference in climate between the spot where their nest lies and the spot at which they are released；so that does not help them to settle the direction in which they are to travel．To explain these many mysteries，we are driven therefore to appeal to yet another mystery，that is to say，a special sense denied to mankind．Charles Darwin，whose weighty authority no one will gainsay，arrives at the same conclusion．To ask if the animal be not impressed by the terrestrial currents，to enquire if it be not influenced by the close proximity of a magnetic needle：what is this but the recognition of a magnetic sense？Do we possess a similar faculty？I am speaking，of course，of the magnetism of the physicists and not of the magnetism of the Mesmers and Cagliostros．

Is this unknown sense localized in a particular part of the Wasp and the Bee？Is it exercised by means of a special organ？We immediately think of the antennae．The antennae are what we always fall back upon when the insect's actions are not quite clear to us；we gladly put down to them whatever is most necessary to our arguments．For that matter，I had plenty of fairly good reasons for suspecting them of containing the sense of direction．When the Hairy Ammophila is searching for the Grey Worm，it is with her antennae，those tiny fingers continually fumbling at the soil，that she seems to recognize the presence of the underground prey．Could not those inquisitive filaments，which seem to guide the insect when hunting，also guide it when travelling？This remained to be seen；and I did see．

I took some Mason-bees and amputated their antennae with the scissors，as closely as I could．These maimed ones were then carried to a distance and released．They returned to the nest with as little difficulty as the others．I once experimented in the same way with the largest of our Cerceres；and the Weevil-huntress returned to her galleries．This rids us of one hypothesis：the sense of direction is not exercised by the antennae．Then where is its seat？I do not know．

What I do know is that the Mason-bees without antennae，though they go back to the cells，do not resume work．They persist in flying in front of their masonry，they alight on the clay cup，they perch on the rim of the cell and there，seemingly pensive and forlorn，stand for a long time contemplating the work which will never be finished；they go off，they come back，they drive away any importunate neighbour，but they fetch and carry no more honey or mortar．The next day，they do not appear．Deprived of her tools，the worker loses all heart in her task．When the Mason-bee is building，the antennae are constantly feeling，fumbling and exploring，superintending，as it were，the finishing touches given to the work．They are her instruments of precision；they represent the builder's compasses，square，level and plumb-line．

Hitherto my experiments have been con fined to the females，who are much more faithful to the nest by virtue of their maternal responsibilities．What would the males do if they were taken from home？I have no great confidence in these swains who，for a few days，form a tumultuous throng outside the nests，wait for the females to emerge，quarrel for their possession，amid endless brawls，and then disappear when the works are in full swing．What care they，I ask myself，about returning to the natal nest rather than settling elsewhere，provided that they find some recipient for their amatory declarations？I was mistaken：the males do return to the nest．It is true that，in view of their lack of strength，I did not subject them to a long journey：about half a mile or so．Nevertheless，this represented to them a distant expedition，an unknown country；for I do not see them go on long excursions．By day，they visit the nests or the flowers in the garden；at night，they take refuge in the old galleries or in the interstices of the stone-heaps in the harmas．

The same nests are frequented by two Osmia-bees，who build their cells in the galleries left at their disposal by the Chalicodomae．The most numerous is the first，the Three-horned Osmia．It was a splendid opportunity to try and discover to what extent the sense of direction may be regarded as general in the Bees and Wasps；and I took advantage of it．Well，the Osmiae，both male and female，can find their way back to the nest．My experiments were made very quickly，with small numbers and over short distances；but the results agreed so closely with the others that I was convinced．All told，the return to the nest，including my earlier attempts，was verified in the case of four species：the Chalicodoma of the Sheds，the Chalicodoma of the Walls，the Three-horned Osmia and the Great or Warted Cerceris．Shall I generalize without reserve and allow all the Hymenoptera this faculty of finding their way in unknown country？I shall do nothing of the kind；for here，to my knowledge，is a contradictory and very significant result．

Among the treasures of my harmas-laboratory，I place in the first rank an Ant-hill of Polyergus rufescens，the celebrated Red Ant，the slave-hunting Amazon．Unable to rear her family，incapable of seeking her food，of taking it even when it is within her reach，she needs servants who feed her and undertake the duties of housekeeping．The Red Ants make a practice of stealing children to wait on the community．They ransack the neighbouring Ant-hills，the home of a different species；they carry away nymphs，which soon attain maturity in the strange house and become willing and industrious servants．

When the hot weather of June and July sets in，I often see the Amazons leave their barracks of an afternoon and start on an expedition．The column measures five or six yards in length．If nothing worthy of attention be met upon the road，the ranks are fairly well maintained；but，at the first suspicion of an Ant-hill，the vanguard halts and deploys in a swarming throng，which is increased by the others as they come up hurriedly．Scouts are sent out；the Amazons recognize that they are on a wrong track；and the column forms again．It resumes its march，crosses the garden-paths，disappears from sight in the grass，reappears farther on，threads its way through the heaps of dead leaves，comes out again and continues its search．At last，a nest of Black Ants is discovered．The Red Ants hasten down to the dormitories where the nymphs lie and soon emerge with their booty．Then we have，at the gates of the underground city，a bewildering scrimmage between the defending blacks and the attacking reds．The struggle is too unequal to remain indecisive．Victory falls to the reds，who race back to their abode，each with her prize，a swaddled nymph，dangling from her mandibles．The reader who is not acquainted with these slave-raiding habits would be greatly interested in the story of the Amazons．I relinquish it，with much regret：it would take us too far from our subject，namely，the return to the nest．

The distance covered by the nymph-stealing column varies：it all depends on whether Black Ants are plentiful in the neighbourhood．At times，ten or twenty yards suffice；at others，it requires fifty，a hundred or more．I once saw the expedition go beyond the garden．The Amazons scaled the surrounding wall，which was thirteen feet high at that point，climbed over it and went on a little farther，into a corn field．As for the route taken，this is a matter of indifference to the marching column．Bare ground，thick grass，a heap of dead leaves or stones，brickwork，a clump of shrubs：all are crossed without any marked preference for one sort of road rather than another．

What is rigidly fixed is the path home，which follows the outward track in all its windings and all its crossings，however difficult．Laden with their plunder，the Red Ants return to the nest by the same road，often an exceedingly complicated one，which the exigencies of the chase compelled them to take originally．They repass each spot which they passed at first；and this is to them a matter of such imperative necessity that no additional fatigue nor even the gravest danger can make them alter the track．

Let us suppose that they have crossed a thick heap of dead leaves，representing to them a path beset with yawning gulfs，where every moment some one falls，where many are exhausted as they struggle out of the hollows and reach the heights by means of swaying bridges，emerging at last from the labyrinth of lanes．No matter：on their return，they will not fail，though weighed down with their burden，once more to struggle through that weary maze．To avoid all this fatigue，they would have but to swerve slightly from the original path，for the good，smooth road is there，hardly a step away．This little deviation never occurs to them．

I came upon them one day when they were on one of their raids．They were marching along the inner edge of the stone-work of the garden-pond，where I have replaced the old batrachians by a colony of Gold-fish．The wind was blowing very hard from the north and，taking the column in flank，sent whole rows of the Ants flying into the water．The fish hurried up；they watched the performance and gobbled up the drowning insects．It was a difficult bit；and the column was decimated before it had passed．I expected to see the return journey made by another road，which would wind round and avoid the fatal cliff．Not at all．The nymph-laden band resumed the parlous path and the Gold fish received a double windfall：the Ants and their prizes．Rather than alter its track，the column was decimated a second time．

It is not easy to find the way home again after a distant expedition，during which there have been various sorties，nearly always by different paths；and this difficulty makes it absolutely necessary for the Amazons to return by the same road by which they went．The insect has no choice of route，if it would not be lost on the way：it must come back by the track which it knows and which it has lately travelled．The Processionary Caterpillars，when they leave their nest and go to another branch，on another tree，in search of a type of leaf more to their taste，carpet the course with silk and are able to return home by following the threads stretched along their road．This is the most elementary method open to the insect liable to stray on its excursions：a silken path brings it home again．The Processionaries，with their unsophisticated traffic-laws，are very different from the Mason-bees and others，who have a special sense to guide them．

The Amazon，though belonging to the Hymenopteron clan，herself possesses rather limited homing-faculties，as witness her compulsory return by her former trail．Can she imitate，to a certain extent，the Processionaries' method，that is to say，does she leave，along the road traversed，not a series of conducting threads，for she is not equipped for that work，but some odorous emanation，for instance some formic scent，which would allow her to guide herself by means of the olfactory sense？This view is pretty generally accepted．

The Ants，people say，are guided by the sense of smell；and this sense of smell appears to have its seat in the antennae，which we see in continual palpitation．It is doubtless very reprehensible，but I must admit that the theory does not inspire me with overwhelming enthusiasm．In the first place，I have my suspicions about a sense of smell seated in the antennae：I have given my reasons before；and，next，I hope to prove by experiment that the Red Ants are not guided by a scent of any kind．

To lie in wait for my Amazons，for whole afternoons on end，often unsuccessfully，meant taking up too much of my time．I engaged an assistant whose hours were not so much occupied as mine．It was my grand-daughter Lucie，a little rogue who liked to hear my stories of the Ants．She had been present at the great battle between the reds and blacks and was much impressed by the rape of the long-clothes babies．Well-coached in her exalted functions，very proud of already serving that august lady，Science，my little Lucie would wander about the garden，when the weather seemed propitious，and keep an eye on the Red Ants，having been commissioned to reconnoitre carefully the road to the pillaged Ant-hill．She had given proof of her zeal；I could rely upon it．One day，while I was spinning out my daily quota of prose，there came a banging at my study-door：

“It's I，Lucie！Come quick：the reds have gone into the blacks' house．Come quick！”

“And do you know the road they took？”

“Yes，I marked it．”

“What！Marked it？How？”

“I did what Hop-o'-my-Thumb did：I scattered little white stones along the road．”

I hurried out．Things had happened as my six-year-old colleague said．Lucie had secured her provision of pebbles in advance and，on seeing the Amazon regiment leave barracks，had followed them step by step and placed her stones at intervals along the road covered．The Ants had made their raid and were beginning to return along the track of tell-tale pebbles．The distance to the nest was about a hundred paces，which gave me time to make preparations for an experiment previously contemplated．

I take a big broom and sweep the track for about a yard across．The dusty particles on the surface are thus removed and replaced by others．If they were tainted with any odorous effluvia，their absence will throw the Ants off the track．I divide the road，in this way，at four different points，a few feet a part．

The column arrives at the first section．The hesitation of the Ants is evident．Some recede and then return，only to recede once more；others wander along the edge of the cutting；others disperse sideways and seem to be trying to skirt the unknown country．The head of the column，at first closed up to a width of a foot or so，now scatters to three or four yards．But fresh arrivals gather in their numbers before the obstacle；they form a mighty array，an undecided horde．At last，a few Ants venture into the swept zone and others follow，while a few have meantime gone ahead and recovered the track by a circuitous route．At the other cuttings，there are the same halts，the same hesitations；nevertheless，they are crossed，either in a straight line or by going round．In spite of my snares，the Ants manage to return to the nest；and that by way of the little stones．

The result of the experiment seems to argue in favour of the sense of smell．Four times over，there are manifest hesitations wherever the road is swept．Though the return takes place，nevertheless，along the original track，this may be due to the uneven work of the broom，which has left certain particles of the scented dust in position．The Ants who went round the cleared portion may have been guided by the sweepings removed to either side．Before，therefore，pronouncing judgment for or against the sense of smell，it were well to renew the experiment under better conditions and to remove everything containing a vestige of scent．

A few days later，when I have definitely decided on my plan，Lucie resumes her watch and soon comes to tell me of a sortie．I was counting on it，for the Amazons rarely miss an expedition during the hot and sultry afternoons of June and July，especially when the weather threatens storm．Hop-o'-my-Thumb's pebbles once more mark out the road，on which I choose the point best-suited to my schemes．A garden-hose is fixed to one of the feeders of the pond；the sluice is opened；and the Ants' path is cut by a continuous torrent，two or three feet wide and of unlimited length．The sheet of water flows swiftly and plentifully at first，so as to wash the ground well and remove anything that may possess a scent．This thorough washing lasts for nearly a quarter of an hour．Then，when the Ants draw near，returning from the plunder，I let the water flow more slowly and reduce its depth，so as not to overtax the strength of the insects．Now we have an obstacle which the Amazons must surmount，if it is absolutely necessary for them to follow the first trail．

This time，the hesitation lasts long and the stragglers have time to come up with the head of the column．Nevertheless，an attempt is made to cross the torrent by means of a few bits of gravel projecting above the water；then，failing to find bottom，the more reckless of the Ants are swept off their feet and，without loosing hold of their prizes，drift away，land on some shoal，regain the bank and renew their search for a ford．A few straws borne on the waters stop and become so many shaky bridges on which the Ants climb．Dry olive-leaves are converted into rafts，each with its load of passengers．The more venturesome，partly by their own efforts，partly by good luck，reach the opposite bank without adventitious aid．I see some who，dragged by the current to one or the other bank，two or three yards off，seem very much concerned as to what they shall do next．Amid this disorder，amid the dangers of drowning，not one lets go her booty．She would not dream of doing so：death sooner than that！In a word，the torrent is crossed somehow or other along the regular track．

The scent of the road cannot be the cause of this，it seems to me，for the torrent not only washed the ground some time beforehand but also pours fresh water on it all the time that the crossing is taking place．Let us now see what will happen when the formic scent，if there really be one on the trail，is replaced by another，much stronger odour，one perceptible to our own sense of smell，which the first is not，at least not under present conditions．

I wait for a third sortie and，at one point in the road taken by the Ants，rub the ground with some handfuls of freshly gathered mint．I cover the track，a little farther on，with the leaves of the same plant．The Ants，on their return，cross the section over which the mint was rubbed without apparently giving it a thought；they hesitate in front of the section heaped up with leaves and then go straight on．

After these two experiments，first with the torrent of water which washes away all traces of smell from the ground and then with the mint which changes the smell，I think that we are no longer at liberty to quote scent as the guide of the Ants that return to the nest by the road which they took at starting．Further tests will tell us more about it．

Without interfering with the soil，I now lay across the track some large sheets of paper，newspapers，keeping them in position with a few small stones．In front of this carpet，which completely alters the appearance of the road，without removing any sort of scent that it may possess，the Ants hesitate even longer than before any of my other snares，including the torrent．They are compelled to make manifold attempts，reconnaissances to right and left，forward movements and repeated retreats，before venturing altogether into the unknown zone．The paper straits are crossed at last and the march resumed as usual．

Another ambush awaits the Amazons some distance farther on．I have divided the track by a thin layer of yellow sand，the ground itself being grey．This change of colour alone is enough for a moment to disconcert the Ants，who again hesitate in the same way，though not for so long，as they did before the paper．Eventually，this obstacle is overcome like the others．

As neither the stretch of sand nor the stretch of paper got rid of any scented effluvia with which the trail may have been impregnated，it is patent that，as the Ants hesitated and stopped in the same way as before，they find their way not by sense of smell，but really and truly by sense of sight；for，every time that I alter the appearance of the track in any way whatever—whether by my destructive broom，my streaming water，my green mint，my paper carpet or my golden sand—the returning column calls a halt，hesitates and attempts to account for the changes that have taken place．Yes，it is sight，but a very dull sight，whose horizon is altered by the shifting of a few bits of gravel．To this short sight，a strip of paper，a bed of mint-leaves，a layer of yellow sand，a stream of water，a furrow made by the broom，or even lesser modifications are enough to transform the landscape；and the regiment，eager to reach home as fast as it can with its loot，halts uneasily on beholding this unfamiliar scenery．If the doubtful zones are at length passed，it is due to the fact that fresh attempts are constantly being made to cross the doctored strips and that at last a few Ants recognize well-known spots beyond them．The others，relying on their clearer-sighted sisters，follow．

Sight would not be enough，if the Amazon had not also at her service a correct memory for places．The memory of an Ant！What can that be？In what does it resemble ours？I have no answers to these questions；but a few words will enable me to prove that the insect has a very exact and persistent recollection of places which it has once visited．Here is something which I have often witnessed．It sometimes happens that the plundered Ant-hill offers the Amazons a richer spoil than the invading column is able to carry away．Or，again，the region visited is rich in Ant-hills．Another raid is necessary，to exploit the site thoroughly．In such cases，a second expedition takes place，sometimes on the next day，sometimes two or three days later．This time，the column does no reconnoitring on the way：it goes straight to the spot known to abound in nymphs and travels by the identical path which it followed before．It has sometimes happened that I have marked with small stones，for a distance of twenty yards，the road pursued a couple of days earlier and have then found the Amazons proceeding by the same route，stone by stone：“They will go first here and then there，”I said，according to the position of the guide-stones．And they would，in fact，go first here and then there，skirting my line of pebbles，without any noticeable deviation．

Can one believe that odoriferous emanations diffused along the route are going to last for several days？No one would dare to suggest it．It must，therefore，be sight that directs the Amazons，sight assisted by a memory for places．And this memory is tenacious enough to retain the impression until the next day and later；it is scrupulously faithful，for it guides the column by the same path as on the day before，across the thousand irregularities of the ground．

How will the Amazon behave when the locality is unknown to her？Apart from topographical memory，which cannot serve her here，the region in which I imagine her being still unexplored，does the Ant possess the Mason-bee's sense of direction，at least within modest limits，and is she able thus to regain her Ant-hill or her marching column？

The different parts of the garden are not all visited by the marauding legions to the same extent：the north side is exploited by preference，doubtless because the forays in that direction are more productive．The Amazons，therefore，generally direct their troops north of their barracks；I seldom see them in the south．This part of the garden is，if not wholly unknown，at least much less familiar to them than the other．Having said that，let us observe the conduct of the strayed Ant．

I take up my position near the Ant-hill；and，when the column returns from the slave-raid，I force an Ant to step on a leaf which I hold out to her．Without touching her，I carry her two or three paces away from her regiment：no more than that，but in a southerly direction．It is enough to put her astray，to make her lose her bearings entirely．I see the Amazon，now replaced on the ground，wander about at random，still，I need hardly say，with her booty in her mandibles；I see her hurry away from her comrades，thinking that she is rejoining them；I see her retrace her steps，turn aside again，try to the right，try to the left and grope in a host of directions，without succeeding in finding her whereabouts．The pugnacious，strong-jawed slave-hunter is utterly lost two steps away from her party．I have in mind certain strays who，after half an hour's searching，had not succeeded in recovering the route and were going farther and farther from it，still carrying the nymph in their teeth．What became of them？What did they do with their spoil？I had not the patience to follow those dull-witted marauders to the end．

Here，of a surety，is a Hymenopteron deprived of that sense of direction which other Hymenoptera enjoy．She has in her favour a memory for places and nothing more．A deviation amounting to two or three of our strides is enough to make her lose her way and to keep her from returning to her people，whereas miles across unknown country will not foil the Mason-bee．I expressed my surprise，just now，that man was deprived of a wonderful sense wherewith certain animals are endowed．The enormous distance between the two things compared might furnish matter for discussion．In the present case，the distance no longer exists：we have to do with two insects very near akin，two Hymenoptera．Why，if they issue from the same mould，has one a sense which the other has not，an additional sense，constituting a much more overpowering factor than the structural details？I will wait until the evolutionists condescend to give me a valid reason．

To return to this memory for places whose tenacity and fidelity I have just recognized：to what degree does it consent to retain impressions？Does the Amazon require repeated journeys in order to learn her geography，or is a single expedition enough for her？Are the line followed and the places visited engraved on her memory from the first？The Red Ant does not lend herself to the tests that might furnish the reply：the experimenter is unable to decide whether the path followed by the expeditionary column is being covered for the first time，nor is it in his power to compel the legion to adopt this or that different road．When the Amazons go out to plunder the Ant-hills，they take the direction which they please；and we are notallowed to interfere with their march．Let us turn to other Hymenoptera for information．

I select the Pompili，whose habits we shall study in detail in a later chapter．They are hunters of Spiders and diggers of burrows．The game，the food of the coming larva，is first caught and paralysed；the home is excavated afterwards．As the heavy prey would be a grave encumbrance to the Wasp in search of a convenient site，the Spider is placed high up，on a tuft of grass or brushwood，out of the reach of marauders，especially Ants，who might damage the precious morsel in the lawful owner's absence．After fixing her booty on the verdant pinnacle，the Pompilus casts around for a favourable spot and digs her burrow．During the process of excavation，she returns from time to time to her Spider；she nibbles at the prize，feels，touches it here and there，as though taking stock of its plumpness and congratulating herself on the plentiful provender；then she returns to her burrow and goes on digging．Should anything alarm or distress her，she does not merely inspect her Spider：she also brings her a little closer to her work-yard，but never fails to lay her on the top of a tuft of verdure．These are the manoeuvres of which I can avail myself to gauge the elasticity of the Wasp's memory．

While the Pompilus is at work on the burrow，I seize the prey and place it in an exposed spot，half a yard away from its original position．The Pompilus soon leaves the hole to enquire after her booty and goes straight to the spot where she left it．This sureness of direction，this faithful memory for places can be explained by repeated previous visits．I know nothing of what has happened beforehand．Let us take no notice of this first expedition；the others will be more conclusive．For the moment，the Pompilus，without the least hesitation，finds the tuft of grass whereon her prey was lying．Then come marches and counter-marches upon that tuft，minute explorations and frequent returns to the exact spot where the Spider was deposited．At last，convinced that the prize is no longer there，the Wasp makes a leisurely survey of the neighbourhood，feeling the ground with her antennae as she goes．The Spider is descried in the exposed spot where I had placed her．Surprise on the part of the Pompilus，who goes forward and then suddenly steps back with a start：“Is it alive？”she seems to ask．“Is it dead？Is it really my Spider？Let us be wary！”

The hesitation does not last long：the huntress grabs her victim，drags her backwards and places her，still high up，on a second tuft of herbage，two or three steps away from the first．She then goes back to the burrow and digs for a while．For the second time，I remove the Spider and lay her at some distance，on the bare ground．This is the moment to judge of the Wasp's memory．Two tufts of grass have served as temporary resting-places for the game．The first，to which she returned with such precision，the Wasp may have learnt to know by a more or less thorough examination，by reiterated visits that escaped my eye；but the second has certainly made but a slight impression on her memory．She adopted it without any studied choice；she stopped there just long enough to hoist her Spider to the top；she saw it for the first time and saw it hurriedly，in passing．Is that rapid glance enough to provide an exact recollection？Besides，there are now two localities to be modelled in the insect's memory：the first shelf may easily be confused with the second．To which will the Pompilus go？

We shall soon find out：here she comes，leaving the burrow to pay a fresh visit to the Spider．She runs straight to the second tuft，where she hunts about for a long time for her absent prey．She knows that it was there，when last seen，and not elsewhere；she persists in looking for it there and does not once think of going back to the first perch．The first tuft of grass no longer counts；the second alone interests her．And then the search in the neighbourhood begins again．

On finding her game on the bare spot where I myself have placed it，the Pompilus quickly deposits the Spider on a third tuft of grass；and the experiment is renewed．This time，the Pompilus hurries to the third tuft when she comes to look after her Spider；she hurries to it without hesitation，without confusing it in any way with the first two，which she scorns to visit，so sure is her memory．I do the same thing a couple of times more；and the insect always returns to the last perch，without worrying about the others．I stand amazed at the memory of that pigmy．She need but catch a single hurried glimpse of a spot that differs in no wise from a host of others in order to remember it quite well，notwithstanding the fact that，as a miner relentlessly pursuing her underground labours，she has other matters to occupy her mind．Could our own memory always vie with hers？It is very doubtful．Allow the Red Ant the same sort of memory；and her peregrinations，her returns to the nest by the same road are no longer difficult to explain．

Tests of this kind have furnished me with some other results worthy of mention．When convinced，by untiring explorations，that her prey is no longer on the tuft where she laid it，the Pompilus，as we were saying，looks for it in the neighbourhood and finds it pretty easily，for I am careful to put it in an exposed place．Let us increase the difficulty to some extent．I dig the tip of my finger into the ground and lay the Spider in the little hole thus obtained，covering her with a tiny leaf．Now the Wasp，while in quest of her lost prey，happens to walk over this leaf，to pass it again and again without suspecting that the Spider lies beneath，for she goes and continues her vain search farther off．Her guide，therefore is not scent，but sight．Nevertheless，she is constantly feeling the ground with her antennae．What can be the function of those organs？I do not know，although I assert that they are not olfactory organs．The Ammophila，in search of her Grey Worm，had already led me to make the same assertion；I now obtain an experimental proof which seems to me decisive．I would add that the Pompilus has very short sight：often she passes within a couple of inches of her Spider without seeing her．



THE FABLE OF THE CIGALE AND THE ANT

Fame is the daughter of Legend．In the world of creatures，as in the world of men，the story precedes and outlives history．There are many instances of the fact that if an insect attract our attention for this reason or that，it is given a place in those legends of the people whose last care is truth．

For example，who is there that does not，at least by hearsay，know the Cigale？Where in the entomological world shall we find a more famous reputation？Her fame as an impassioned singer，careless of the future，was the subject of our earliest lessons in repetition．In short，easily remembered lines of verse，we learned how she was destitute when the winter winds arrived，and how she went begging for food to the Ant，her neighbour．A poor welcome she received，the would-be borrower！—a welcome that has become proverbial，and her chief title to celebrity．The petty malice of the two short lines—


Vous chantiez！j'en suis bien aise，


Eh bien，dansez maintenant！

has done more to immortalise the insect than her skill as a musician．“You sang！I am very glad to hear it！Now you can dance！”The words lodge in the childish memory，never to be forgotten．

To most Englishmen—to most Frenchmen even—the song of the Cigale is unknown，for she dwells in the country of the olive-tree；but we all know of the treatment she received at the hands of the Ant．On such trifles does Fame depend！A legend of very dubious value，its moral as bad as its natural history；a nurse's tale whose only merit is its brevity；such is the basis of a reputation which will survive the wreck of centuries no less surely than the tale of Puss-in-Boots
 and of Little Red Riding-Hood
 ．

The child is the best guardian of tradition，the great conservative．Custom and tradition become indestructible when confided to the archives of his memory．To the child we owe the celebrity of the Cigale，of whose misfortunes he has babbled during his first lessons in recitation．It is he who will preserve for future generations the absurd nonsense of which the body of the fable is constructed；the Cigale will always be hungry when the cold comes，although there were never Cigales in winter；she will always beg alms in the shape of a few grains of wheat，a diet absolutely incompatible with her delicate capillary“tongue；”and in desperation she will hunt for flies and grubs，although she never eats．

Whom shall we hold responsible for these strange mistakes？La Fontaine，who in most of his fables charms us with his exquisite fineness of observation，has here been ill-inspired．His earlier subjects he knew down to the ground：the Fox，the Wolf，the Cat，the Stag，the Crow，the Rat，the Ferret，and so many others，whose actions and manners he describes with a delightful precision of detail．These are inhabitants of his own country；neighbours，fellow-parishioners．Their life，private and public，is lived under his eyes；but the Cigale is a stranger to the haunts of Jack Rabbit．La Fontaine had never seen nor heard her．For him the celebrated songstress was certainly a grasshopper．

Grandville，whose pencil rivals the author's pen，has fallen into the same error．In his illustration to the fable we see the Ant dressed like a busy housewife．On her threshold，beside her full sacks of wheat，she disdainfully turns her back upon the would-be borrower，who holds out her claw—pardon，her hand．With a wide coachman's hat，a guitar under her arm，and a skirt wrapped about her knees by the gale，there stands the second personage of the fable，the perfect portrait of a grasshopper．Grandville knew no more than La Fontaine of the true Cigale；he has beautifully expressed the general confusion．

But La Fontaine，in this abbreviated history，is only the echo of another fabulist．The legend of the Cigale and the cold welcome of the Ant is as old as selfishness：as old as the world．The children of Athens，going to school with their baskets of rush-work stuffed with figs and olives，were already repeating the story under their breath，as a lesson to be repeated to the teacher．“In winter，”they used to say，“the Ants were putting their damp food to dry in the sun．There came a starving Cigale to beg from them．She begged for a few grains．The greedy misers replied：‘You sang in the summer，now dance in the winter．’”This，although somewhat more arid，is precisely La Fontaine's story，and is contrary to the facts．

Yet the story comes to us from Greece，which is，like the South of France，the home of the olive-tree and the Cigale．Was Aesop really its author，as tradition would have it？It is doubtful，and by no means a matter of importance；at all events，the author was a Greek，and a compatriot of the Cigale，which must have been perfectly familiar to him．There is not a single peasant in my village so blind as to be unaware of the total absence of Cigales in winter；and every tiller of the soil，every gardener，is familiar with the first phase of the insect，the larva，which his spade is perpetually discovering when he banks up the olives at the approach of the cold weather，and he knows，having seen it a thousand times by the edge of the country paths，how in summer this larva issues from the earth from a little round well of its own making；how it climbs a twig or a stem of grass，turns upon its back，climbs out of its skin，drier now than parchment，and becomes the Cigale；a creature of a fresh grass-green colour which is rapidly replaced by brown．

We cannot suppose that the Greek peasant was so much less intelligent than the Provençal that he can have failed to see what the least observant must have noticed．He knew what my rustic neighbours know so well．The scribe，whoever he may have been，who was responsible for the fable was in the best possible circumstances for correct knowledge of the subject．Whence，then，arose the errors of his tale？

Less excusably than La Fontaine，the Greek fabulist wrote of the Cigale of the books，instead of interrogating the living Cigale，whose cymbals were resounding on every side；careless of the real，he followed tradition．He himself echoed a more ancient narrative；he repeated some legend that had reached him from India，the venerable mother of civilisations．We do not know precisely what story the reed-pen of the Hindoo may have confided to writing，in order to show the perils of a life without foresight；but it is probable that the little animal drama was nearer the truth than the conversation between the Cigale and the Ant．India，the friend of animals，was incapable of such a mistake．Everything seems to suggest that the principal personage of the original fable was not the Cigale of the Midi，but some other creature，an insect if you will，whose manners corresponded to the adopted text．

Imported into Greece，after long centuries during which，on the banks of the Indus，it made the wise reflect and the children laugh，the ancient anecdote，perhaps as old as the first piece of advice that a father of a family ever gave in respect of economy，transmitted more or less faithfully from one memory to another，must have suffered alteration in its details，as is the fate of all such legends，which the passage of time adapts to the circumstance of time and place．

The Greek，not finding in his country the insect of which the Hindoo spoke，introduced the Cigale，as in Paris，the modern Athens，the Cigale has been replaced by the Grasshopper．The mistake was made；henceforth indelible．Entrusted as it is to the memory of childhood，error will prevail against the truth that lies before our eyes．

Let us seek to rehabilitate the songstress so calumniated by the fable．She is，I grant you，an importunate neighbour．Every summer she takes up her station in hundreds before my door，attracted thither by the verdure of two great plane-trees；and there，from sunrise to sunset，she hammers on my brain with her strident symphony．With this deafening concert thought is impossible；the mind is in a whirl，is seized with vertigo，unable to concentrate itself．If I have not profited by the early morning hours the day is lost．

Ah！Creature possessed，the plague of my dwelling，which I hoped would be so peaceful！—the Athenians，they say，used to hang you up in a little cage，the better to enjoy your song．One were well enough，during the drowsiness of digestion；but hundreds，roaring all at once，assaulting the hearing until thought recoils—this indeed is torture！You put forward，as excuse，your rights as the first occupant．Before my arrival the two plane-trees were yours without reserve；it is I who have intruded，have thrust myself into their shade．I confess it：yet muffle your cymbals，moderate your arpeggi，for the sake of your historian！

The truth rejects what the fabulist tells us as an absurd invention．That there are sometimes dealings between the Cigale and the Ant is perfectly correct；but these dealings are the reverse of those described in the fable．They depend not upon the initiative of the former；for the Cigale never required the help of others in order to make her living：on the contrary，they are due to the Ant，the greedy exploiter of others，who fills her granaries with every edible she can find．At no time does the Cigale plead starvation at the doors of the ant-hills，faithfully promising a return of principal and interest；the Ant on the contrary，harassed by drought，begs of the songstress．Begs，do I say！Borrowing and repayment are no part of the manners of this land-pirate．She exploits the Cigale；she impudently robs her．Let us consider this theft；a curious point of history as yet unknown．

In July，during the stifling hours of the afternoon，when the insect peoples，frantic with drought，wander hither and thither，vainly seeking to quench their thirst at the faded，exhausted flowers，the Cigale makes light of the general aridity．With her rostrum，a delicate augur，she broaches a cask of her inexhaustible store．Crouching，always singing，on the twig of a suitable shrub or bush，she perforates the firm，glossy rind，distended by the sap which the sun has matured．Plunging her proboscis into the bung-hole，she drinks deliciously，motionless，and wrapt in meditation，abandoned to the charms of syrup and of song．

Let us watch her awhile．Perhaps we shall witness unlooked-for wretchedness and want．For there are many thirsty creatures wandering hither and thither；and at last they discover the Cigale's private well，betrayed by the oozing sap upon the brink．They gather round it，at first with a certain amount of constraint，con fining themselves to lapping the extravasated liquor．I have seen，crowding around the honeyed perforation，wasps，flies，earwigs，Sphinx-moths，Pompilidæ，rose-chafers，and，above all，ants．

The smallest，in order to reach the well，slip under the belly of the Cigale，who kindly raises herself on her claws，leaving room for the importunate ones to pass．The larger，stamping with impatience，quickly snatch a mouthful，withdraw，take a turn on the neighbouring twigs，and then return，this time more enterprising．Envy grows keener；those who but now were cautious become turbulent and aggressive，and would willingly drive from the spring the well-sinker who has caused it to flow．

In this crowd of brigands the most aggressive are the ants．I have seen them nibbling the ends of the Cigale's claws；I have caught them tugging the ends of her wings，climbing on her back，tickling her antennæ．One audacious individual so far forgot himself under my eyes as to seize her proboscis，endeavouring to extract it from the well！

Thus hustled by these dwarfs，and at the end of her patience，the giantess finally abandons the well．She flies away，throwing a jet of liquid excrement over her tormentors as she goes．But what cares the Ant for this expression of sovereign contempt？She is left in possession of the spring—only too soon exhausted when the pump is removed that made it flow．There is little left，but that little is sweet．So much to the good；she can wait for another drink，attained in the same manner，as soon as the occasion presents itself．

As we see，reality completely reverses the action described by the fable．The shameless beggar，who does not hesitate at theft，is the Ant；the industrious worker，willingly sharing her goods with the suffering，is the Cigale．Yet another detail，and the reversal of the fable is further emphasised．After five or six weeks of gaiety，the songstress falls from the tree，exhausted by the fever of life．The sun shrivels her body；the feet of the passers-by crush it．A bandit always in search of booty，the Ant discovers the remains．She divides the rich find，dissects it，and cuts it up into tiny fragments，which go to swell her stock of provisions．It is not uncommon to see a dying Cigale，whose wings are still trembling in the dust，drawn and quartered by a gang of knackers．Her body is black with them．After this instance of cannibalism the truth of the relations between the two insects is obvious．

Antiquity held the Cigale in high esteem．The Greek Béranger，Anacreon，devoted an ode to her，in which his praise of her is singularly exaggerated．“Thou art almost like unto the Gods，”he says．The reasons which he has given for this apotheosis are none of the best．They consist in these three privileges：born of the earth，insensible to pain，bloodless．We will not reproach the poet for these mistakes；they were then generally believed，and were perpetuated long afterwards，until the exploring eye of scientific observation was directed upon them．And in minor poetry，whose principal merit lies in rhythm and harmony，we must not look at things too closely．

Even in our days，the Provençal poets，who know the Cigale as Anacreon never did，are scarcely more careful of the truth in celebrating the insect which they have taken for their emblem．A friend of mine，an eager observer and a scrupulous realist，does not deserve this reproach．He gives me permission to take from his pigeon-holes the following Provençal poem，in which the relations between the Cigale and the Ant are expounded with all the rigour of science．I leave to him the responsibility for his poeticimages and his moral reflections，blossoms unknown to my naturalist's garden；but I can swear to the truth of all he says，for it corresponds with what I see each summer on the lilac-trees of my garden．

So speaks my friend in the expressive Provençal idiom，rehabilitating the creature so libelled by the fabulist．Translated with a little necessary freedom，the English of it is as follows：—

The Cigale and the Ant

I

Fine weather for the Cigale！God，what heat！

Half drunken with her joy，she feasts

In a hail of fire．Pays for the harvest meet；

A golden sea the reaper breasts，

Loins bent，throat bare；silent，he labours long，

For thirst within his throat has stilled the song．

A blessed time for thee，little Cigale．

Thy little cymbals shake and sound，

Shake，shake thy stomach till thy mirrors fall！

Man meanwhile swings his scythe around；

Continually back and forth it veers，

Flashing its steel amidst the ruddy ears．

Grass-plugged，with water for the grinder full，

A flask is hung upon his hip；

The stone within its wooden trough is cool，

Free all the day to sip and sip；

But man is gasping in the fiery sun，

That makes his very marrow melt and run．

Thou，Cigale，hast a cure for thirst：the bark，

Tender and juicy，of the bough．

Thy beak，a very needle，stabs it．Mark

The narrow passage welling now；

The sugared stream is flowing，thee beside，

Who drinkest of the flood，the honeyed tide．

Not in peace always；nay，for thieves arrive，

Neighbours and wives，or wanderers vile；

They saw thee sink the well，and ill they thrive

Thirsting；they seek to drink awhile；

Beauty，beware！the wallet-snatcher's face，

Humble at first，grows insolent apace．

They seek the merest drop；thy leavings take；

Soon discontent，their heads they toss；

They crave for all，and all will have．They rake

Their claws thy folded wings across；

Thy back a mountain，up and down each goes；

They seize thee by the beak，the horns，the toes．

This way and that they pull．Impatient thou：

Pst！Pst！a jet of nauseous taste

O'er the assembly sprinklest．Leave the bough

And fly the rascals thus disgraced，

Who stole thy well，and with malicious pleasure

Now lick their honey'd lips，and feed at leisure．

See these Bohemians without labour fed！

The ant the worst of all the crew—

Fly，drone，wasp，beetle too with horned head，

All of them sharpers thro' and thro'，

Idlers the sun drew to thy well apace—

None more than she was eager for thy place，

More apt thy face to tickle，toe to tread，

Or nose to pinch，and then to run

Under the shade thine ample belly spread；

Or climb thy leg for ladder；sun

Herself audacious on thy wings，and go

Most insolently o'er thee to and fro．

II

Now comes a tale that no one should believe．

In other times，the ancients say，

The winter came，and hunger made thee grieve．

Thou didst in secret see one day

The ant below the ground her treasure store away．

The wealthy ant was drying in the sun

Her corn the dew had wet by night，

Ere storing it again；and one by one

She filled her sacks as it dried aright．

Thou camest then，and tears bedimmed thy sight，

Saying：“'Tis very cold；the bitter bise

Blows me this way and that to day．

I die of hunger．Of your riches please

Fill me my bag，and I'll repay，

When summer and its melons come this way．

Lend me a little corn．”

Go to，go to！

Think you the ant will lend an ear？

You are deceived．Great sacks，but nought for you！

“Be off，and scrape some barrel clear！

You sing of summer：starve，for winter's here！”

'Tis thus the ancient fable sings

To teach us all the prudence ripe

Of farthing-snatchers，glad to knot the string

That tie their purses．May the gripe

Of colic twist the guts of all such tripe！

He angers me，this fable teller does，

Saying in winter thou dost seek

Flies，grubs，corn—thou dost never eat like us！

Corn！Couldst thou eat it，with thy beak？

Thou hast thy fountain with its honey'd reek．

To thee what matters winter？Underground

Slumber thy children，sheltered；thou

The sleep that knows no waking sleepest sound．

Thy body，fallen from the bough，

Crumbles；the questing ant has found thee now．

The wicked ant of thy poor withered hide

A banquet makes；in little bits

She cuts thee up，and empties thine inside，

And stores thee where in wealth she sits：

Choice diet when the winter numbs the wits．

III

Here is the tale related duly，

And little resembling the fable，truly！

Hoarders of farthings，I know，deuce take it．

It isn't the story as you would make it！

Crook fingers，big bellies，what do you say，

Who govern the world with the cash-box—hey？

You have spread the story，with shrug and smirk，

That the artist ne'er does a stroke of work；

And so let him suffer，the imbecile！

Be you silent！'Tis you，I think，

When the Cigale pierces the vine to drink，

Drive her away，her drink to steal；

And when she is dead—you make your meal！



THE CIGALE LEAVES ITS BURROW

The first Cigales appear about the summer solstice．Along the beaten paths，calcined by the sun，hardened by the passage of frequent feet，we see little circular orifices almost large enough to admit the thumb．These are the holes by which the larvæ of the Cigale have come up from the depths to undergo metamorphosis．We see them more or less everywhere，except in fields where the soil has been disturbed by ploughing．Their usual position is in the driest and hottest situations，especially by the sides of roads or the borders of footpaths．Powerfully equipped for the purpose，able at need to pierce the turf or sun-dried clay，the larva，upon leaving the earth，seems to prefer the hardest spots．

A garden alley，converted into a little Arabia Petræa by reflection from a wall facing the south，abounds in such holes．During the last days of June I have made an examination of these recently abandoned pits．The soil is so compact that I needed a pick to tackle it．

The orifices are round，and close upon an inch in diameter．There is absolutely no debris round them；no earth thrown up from within．This is always the case；the holes of the Cigales are never surrounded by dumping-heaps，as are the burrows of the Geotrupes，another notable excavator．The way in which the work is done is responsible for this difference．The dung-beetle works from without inwards；she begins to dig at the mouth of the burrow，and afterwards re-ascends and accumulates the excavated material on the surface．The larva of the Cigale，on the contrary，works outward from within，upward from below；it opens the door of exit at the last moment，so that it is not free for the discharge of excavated material until the work is done．The first enters and raises a little rubbish-heap at the threshold of her burrow；the second emerges，and cannot，while working，pile up its rubbish on a threshold which as yet has no existence．

The burrow of the Cigale descends about fifteen inches．It is cylindrical，slightly twisted，according to the exigencies of the soil，and always approaches the vertical，or the direction of the shortest passage．It isperfectly free along its entire length．We shall search in vain for the rubbish which such an excavation must apparently produce；we shall find nothing of the sort．The burrow terminates in a cul-de-sac，in a fairly roomy chamber with unbroken walls，which shows not the least vestige of communication with any other burrow or prolongation of the shaft．

Taking its length and diameter into account，we find the excavation has a total volume of about twelve cubic inches．What becomes of the earth which is removed？Sunk in a very dry，crumbling soil，we should expect the shaft and the chamber at the bottom to have soft，powdery walls，subject to petty landslips，if no work were done but that of excavation．On the contrary，the walls are neatly daubed，plastered with a sort of clay-like mortar．They are not precisely smooth，indeed they are distinctly rough；but their irregularities are covered with a layer of plaster，and the crumbling material，soaked in some glutinous liquid and dried，is held firmly in place．

The larva can climb up and down，ascend nearly to the surface，and go down into its chamber of refuge，without bringing down，with his claws，the continual falls of material which would block the burrow，make ascent a matter of difficulty，and retreat impossible．The miner shores up his galleries with uprights and cross-timbers；the builder of underground railways supports the sides and roofs of his tunnels with a lining of brick or masonry or segments of iron tube；the larva of the Cigale，no less prudent an engineer，plasters the walls of its burrow with cement，so that the passage is always free and ready for use．

If I surprise the creature just as it is emerging from the soil in order to gain a neighbouring bough and there undergo transformation，I see it immediately make a prudent retreat，descending to the bottom of its burrow without the slightest difficulty—a proof that even when about to be abandoned for ever the refuge is not encumbered with rubbish．

The ascending shaft is not a hurried piece of work，scamped by a creature impatient to reach the sunlight．It is a true dwelling，in which the larva may make a long stay．The plastered walls betray as much．Such precautions would be useless in the case of a simple exit abandoned as soon as made．We cannot doubt that the burrow is a kind of meteorological observatory，and that its inhabitant takes note of the weather without．Buried underground at a depth of twelve or fifteen inches，the larva，when ripe forescape，could hardly judge whether the meteorological conditions were favourable．The subterranean climate varies too little，changes too slowly，and would not afford it the precise information required for the most important action of its life—the escape into the sunshine at the time of metamorphosis．

Patiently，for weeks，perhaps for months，it digs，clears，and strengthens a vertical shaft，leaving only a layer of earth a finger's breadth in thickness to isolate it from the outer world．At the bottom it prepares a carefully built recess．This is its refuge，its place of waiting，where it reposes in peace if its observations decide it to postpone its final departure．At the least sign of fine weather it climbs to the top of its burrow，sounds the outer world through the thin layer of earth which covers the shaft，and informs itself of the temperature and humidity of the outer air．

If things are not going well—if there are threats of a flood or the dreaded bise—events of mortal gravity when the delicate insect issues from its cerements—the prudent creature re-descends to the bottom of its burrow for a longer wait．If，on the contrary，the state of the atmosphere is favourable，the roof is broken through by a few strokes of its claws，and the larva emerges from its tunnel．

Everything seems to prove that the burrow of the Cigale is a waiting-room，a meteorological station，in which the larva makes a prolonged stay；sometimes hoisting itself to the neighbourhood of the surface in order to ascertain the external climate；sometimes retiring to the depths the better to shelter itself．This explains the chamber at the base of the shaft，and the necessity of a cement to hold the walls together，for otherwise the creature's continual comings and goings would result in a landslip．

A matter less easy of explanation is the complete disappearance of the material which originally filled the excavated space．Where are the twelve cubic inches of earth that represent the average volume of the original contents of the shaft？There is not a trace of this material outside，nor inside either．And how，in a soil as dry as a cinder，is the plaster made with which the walls are covered？

Larvæ which burrow in wood，such as those of Capricornis and Buprestes，will apparently answer our first question．They make their way through the substance of a tree-trunk，boring their galleries by the simple method of eating the material in front of them．Detached by their mandibles，fragment by fragment，the material is digested．It passes from end to end through the body of the pioneer，yields during its passage its meagre nutritive principles，and accumulates behind it，obstructing the passage，by which the larva will never return．The work of extreme division，effected partly by the mandibles and partly by the stomach，makes the digested material more compact than the intact wood，from which it follows that there is always a little free space at the head of the gallery，in which the caterpillar works and lives；it is not of any great length，but just suffices for the movements of the prisoner．

Must not the larva of the Cigale bore its passage in some such fashion？I do not mean that the results of excavation pass through its body—for earth，even the softest mould，could form no possible part of its diet．But is not the material detached simply thrust back behind the excavator as the work progresses？

The Cigale passes four years under ground．This long life is not spent，of course，at the bottom of the well I have just described；that is merely a resting-place preparatory to its appearance on the face of the earth．The larva comes from elsewhere；doubtless from a considerable distance．It is a vagabond，roaming from one root to another and implanting its rostrum．When it moves，either to flee from the upper layers of the soil，which in winter become too cold，or to install itself upon a more juicy root，it makes a road by rejecting behind it the material broken up by the teeth of its picks．That this is its method is incontestable．As with the larvæ of Capricornis and Buprestes，it is enough for the traveller to have around it the small amount of free space necessitated by its movements．Moist，soft，and easily compressible soil is to the larva of the Cigale what digested wood-pulp is to the others．It is compressed without difficulty，and so leaves a vacant space．

The difficulty is that sometimes the burrow of exit from the waiting-place is driven through a very arid soil，which is extremely refractory to compression so long as it retains its aridity．That the larva，when commencing the excavation of its burrow，has already thrust part of the detached material into a previously made gallery，now filled up and disappeared，is probable enough，although nothing in the actual condition of things goes to support the theory；but if we consider the capacity of the shaft and the extreme difficulty of making room for such a volumeof debris，we feel dubious once more；for to hide such a quantity of earth a considerable empty space would be necessary，which could only be obtained by the disposal of more debris．Thus we are caught in a vicious circle．The mere packing of the powdered earth rejected behind the excavator would not account for so large a void．The Cigale must have a special method of disposing of the waste earth．Let us see if we can discover the secret．

Let us examine a larva at the moment of emerging from the soil．It is almost always more or less smeared with mud，sometimes dried，sometimes moist．The implements of excavation，the claws of the fore-feet，have their points covered by little globules of mortar；the others bear leggings of mud；the back is spotted with clay．One is reminded of a scavenger who has been scooping up mud all day．This condition is the more striking in that the insect comes from an absolutely dry soil．We should expect to see it dusty；we find it muddy．

One more step，and the problem of the well is solved．I exhume a larva which is working at its gallery of exit．Chance postpones this piece of luck，which I cannot expect to achieve at once，since nothing on the surface guides my search．But at last I am rewarded，and the larva is just beginning its excavation．An inch of tunnel，free of all waste or rubbish，and at the bottom the chamber，the place of rest；so far has the work proceeded．And the worker—in what condition is it？Let us see．

The larva is much paler in colour than those which I have caught as they emerged．The large eyes in particular are whitish，cloudy，blurred，and apparently blind．What would be the use of sight underground？The eyes of the larvæ leaving their burrows are black and shining，and evidently capable of sight．When it issues into the sunlight the future Cigale must find，often at some distance from its burrow，a suitable twig from which to hang during its metamorphosis，so that sight is obviously of the greatest utility．The maturity of the eyes，attained during the time of preparation before deliverance，proves that the larva，far from boring its tunnel in haste，has spent a long time labouring at it．

What else do we notice？The blind，pale larva is far more voluminous than in the mature state；it is swollen with liquid as though it had dropsy．Taken in the fingers，a limpid serum oozes from the hinder part of the body，which moistens the whole surface．Is this fluid，evacuated by the intestine，a product of urinary secretion—simply the contents of a stomach nourished entirely upon sap？I will not attempt to decide，but for convenience will content myself with calling it urine．

Well，this fountain of urine is the key to the enigma．As it digs and advances the larva waters the powdery debris and converts it into a paste，which is immediately applied to the walls by the pressure of the abdomen．Aridity is followed by plasticity．The mud thus obtained penetrates the interstices of the rough soil；the more liquid portion enters the substance of the soil by in filtration；the remainder becomes tightly packed and fills up the inequalities of the walls．Thus the insect obtains an empty tunnel，with no loose waste，as all the loosened soil is utilised on the spot，converted into a mortar which is more compact and homogeneous than the soil through which the shaft is driven．

Thus the larva works in the midst of a coating of mud，which is the cause of its dirtiness，so astonishing when we see it issue from an excessively dry soil．The perfect insect，although henceforth liberated from the work of a sapper and miner，does not entirely abandon the use of urine as a weapon，employing it as a means of defence．Too closely observed it throws a jet of liquid upon the importunate enemy and flies away．In both its forms the Cigale，in spite of its dry temperament，is a famous irrigator．

Dropsical as it is，the larva cannot contain sufficient liquid to moisten and convert into easily compressible mud the long column of earth which must be removed from the burrow．The reservoir becomes exhausted，and the provision must be renewed．Where，and how？I think I can answer the question．

The few burrows uncovered along their entirety，with the meticulous care such a task demands，have revealed at the bottom，encrusted in the wall of the terminal chamber，a living root，sometimes of the thickness of a pencil，sometimes no bigger than a straw．The visible portion of this root is only a fraction of an inch in length；the rest is hidden by the surrounding earth．Is the presence of this source of sap fortuitous？Or is it the result of deliberate choice on the part of the larva？I incline towards the second alternative，so repeatedly was the presence of a root verified，at least when my search was skilfully conducted．

Yes，the Cigale，digging its chamber，the nucleus of the future shaft，seeks out the immediate neighbourhood of a small living root；it lays bare a certain portion，which forms part of the wall，without projecting．This living spot in the wall is the fountain where the supply of moisture is renewed．When its reservoir is exhausted by the conversion of dry dust into mud the miner descends to its chamber，thrusts its proboscis into the root，and drinks deep from the vat built into the wall．Its organs well filled，it re-ascends．It resumes work，damping the hard soil the better to remove it with its talons，reducing the debris to mud，in order to pack it tightly around it and obtain a free passage．In this manner the shaft is driven upwards；logic and the facts of the case，in the absence of direct observation，justify the assertion．If the root were to fail，and the reservoir of the intestine were exhausted，what would happen？The following experiment will inform us：a larva is caught as it leaves the earth．I place it at the bottom of a test-tube，and cover it with a column of dry earth，which is rather lightly packed．This column is about six inches in height．The larva has just left an excavation three times as deep，made in soil of the same kind，but offering a far greater resistance．Buried under this short column of powdery earth，will it be able to gain the surface？If its strength hold out the issue should be certain；having but lately made its way through the hard earth，this obstacle should be easily removed．

But I am not so sure．In removing the stopper which divided it from the outside world，the larva has expended its final store of liquid．The cistern is dry，and in default of a living root there is no means of replenishing it．My suspicions are well founded．For three days the prisoner struggles desperately，but cannot ascend by so much as an inch．It is impossible to fix the material removed in the absence of moisture；as soon as it is thrust aside it slips back again．The labour has no visible result；it is a labour of Sisyphus，always to be commenced anew．On the fourth day the creature succumbs．

With the intestines full the result is very different．I make the same experiment with an insect which is only beginning its work of liberation．It is swollen with fluid，which oozes from it and moistens the whole body．Its task is easy；the overlying earth offers little resistance．A small quantity of liquid from the intestines converts it into mud；forms a sticky paste which can be thrust aside with the assurance that it will remain where it is placed．The shaft is gradually opened；very unevenly，to be sure，and it is almostchoked up behind the insect as it climbs upwards．It seems as though the creature recognises the impossibility of renewing its store of liquid，and so economises the little it possesses，using only just so much as is necessary in order to escape as quickly as possible from surroundings which are strange to its inherited instincts．This parsimony is so well judged that the insect gains the surface at the end of twelve days．

The gate of issue is opened and left gaping，like a hole made with an augur．For some little time the larva wanders about the neighbourhood of its burrow，seeking an eyrie on some low-growing bush or tuft of thyme，on a stem of grass or grain，or the twig of a shrub．Once found，it climbs and firmly clasps its support，the head upwards，while the talons of the fore feet close with an unyielding grip．The other claws，if the direction of the twig is convenient，assist in supporting it；otherwise the claws of the two fore legs will suffice．There follows a moment of repose，while the supporting limbs stiffen in an unbreakable hold．Then the thorax splits along the back，and through the fissure the insect slowly emerges．The whole process lasts perhaps half an hour．There is the adult insect，freed of its mask，and how different from what it was but how！The wings are heavy，moist，transparent，with nervures of a tender green．The thorax is barely clouded with brown．All the rest of the body is a pale green，whitish in places．Heat and a prolonged air-bath are necessary to harden and colour the fragile creature．Some two hours pass without any perceptible change．Hanging to its deserted shell by the two fore limbs，the Cigale sways to the least breath of air，still feeble and still green．Finally，the brown colour appears and rapidly covers the whole body；the change of colour is completed in half an hour．Fastening upon its chosen twig at nine o'clockin the morning，the Cigale flies away under my eyes at half-past twelve．

The empty shell remains，intact except for the fissure in the back；clasping the twig so firmly that the winds of autumn do not always succeed in detaching it．For some months yet and even during the winter you will often find these forsaken skins hanging from the twigs in the precise attitude assumed by the larva at the moment of metamorphosis．They are of a horny texture，not unlike dry parchment，and do not readily decay．

I could gather some wonderful information regarding the Cigale were I to listen to all that my neighbours，the peasants，tell me．I will give one instance of rustic natural history．

Are you afflicted with any kidney trouble，or are you swollen with dropsy，or have you need of some powerful diuretic？The village pharmacopœia is unanimous in recommending the Cigale as a sovereign remedy．The insects in the adult form are collected in summer．They are strung into necklaces which are dried in the sun and carefully preserved in some cupboard or drawer．A good housewife would consider it imprudent to allow July to pass without threading a few of these insects．

Do you suffer from any nephritic irritation or from stricture？Drink an infusion of Cigales．Nothing，they say，is more effectual．I must take this opportunity of thanking the good soul who once upon a time，so I was afterwards informed，made me drink such a concoction unawares for the cure of some such trouble；but I still remain incredulous．I have been greatly struck by the fact that the ancient physician of Anazarbus used to recommend the same remedy．Dioscorides tells us：Cicadæ，quae inassatae manduntur，vesicae doloribus prosunt．
 Since the distant days of this patriarch of materia medica the Provençal peasant has retained his faith in the remedy revealed to him by the Greeks，who came from Phocæa with the olive，the fig，and the vine．Only one thing is changed：Dioscorides advises us to eat the Cigales roasted，but now they are boiled，and the decoction is administered as medicine．

The explanation which is given of the diuretic properties of the insect is a marvel of ingenuousness．The Cigale，as every one knows who has tried to catch it，throws a jet of liquid excrement in one's face as it flies away．It therefore endows us with its faculties of evacuation．Thus Dioscorides and his contemporaries must have reasoned；so reasons the peasant of Provence to-day．

What would you say，worthy neighbours，if you knew of the virtues of the larva，which is able to mix sufficient mortar with its urine to build a meteorological station and a shaft connecting with the outer world？Your powers should equal those of Rabelais 'Gargantua，who，seated upon the towers of Notre Dame，drowned so many thousands of the inquisitive Parisians．



THE MANTIS—THE CHASE

There is another creature of the Midi which is quite as curious and interesting as the Cigale，but much less famous，as it is voiceless．If Providence had provided it with cymbals，which are a prime element of popularity，it would soon have eclipsed the renown of the celebrated singer，so strange is its shape，and so peculiar its manners．It is called by the Provençals lou Prègo-Diéu，
 the creature which prays to God．Its of ficial name is the Praying Mantis．

For once the language of science and the vocabulary of the peasant agree．Both represent the Mantis as a priestess delivering oracles，or an ascetic in a mystic ecstasy．The comparison is a matter of antiquity．The ancient Greeks called the insect Mἁντιϛ
 ，the divine，the prophet．The worker in the fields is never slow in perceiving analogies；he will always generously supplement the vagueness of the facts．He has seen，on the sun-burned herbage of the meadows，an insect of commanding appearance，drawn up in majestic attitude．He has noticed its wide，delicate wings of green，trailing behind it like long linen veils；he has seen its fore-limbs，its arms，so to speak，raised towards to the sky in a gesture of invocation．This was enough：popular imagination has done the rest；so that since the period of classical antiquity the bushes have been peopled with priestesses emitting oracles and nuns in prayer．

Good people，how very far astray your childlike simplicity has led you！These attitudes of prayer conceal the most atrocious habits；these supplicating arms are lethal weapons；these fingers tell no rosaries，but help to exterminate the unfortunate passer-by．It is an exception that we should never look for in the vegetarian family of the Orthoptera，but the Mantis lives exclusively upon living prey．It is the tiger of the peaceful insect peoples；the ogre in ambush which demands a tribute of living flesh．If it only had sufficient strength its blood-thirsty appetites，and its horrible perfection of concealment would make it the terror of the countryside．The Prègo-Diéu
 would become a Satanic vampire．

Apart from its lethal weapon the Mantis has nothing about it to inspire apprehension．It does not lack a certain appearance of graciousness，with its slender body，its elegant waist-line，its tender green colouring，and its long gauzy wings．No ferocious jaws，opening like shears；on the contrary，a fine pointed muzzle which seems to be made for billing and cooing．Thanks to a flexible neck，set freely upon the thorax，the head can turn to right or left as on a pivot，bow，or raise itself high in the air．Alone among insects，the Mantis is able to direct its gaze；it inspects and examines；it has almost a physiognomy．

There is a very great contrast between the body as a whole，which has a perfectly peaceable aspect，and the murderous fore-limbs．The haunch of the fore-limb is unusually long and powerful．Its object is to throw forward the living trap which does not wait for the victim，but goes in search of it．The snare is embellished with a certain amount of ornamentation．On the inner face the base of the haunch is decorated with a pretty black spot relieved by smaller spots of white，and a few rows of fine pearly spots complete the ornamentation．

The thigh，still longer，like a flattened spindle，carries on the forward half of the lower face a double row of steely spines．The innermost row contains a dozen，alternately long and black and short and green．This alternation of unequal lengths makes the weapon more effectual for holding．The outer row is simpler，having only four teeth．Finally，three needle-like spikes，the longest of all，rise behind the double series of spikes．In short，the thigh is a saw with two parallel edges，separated by a groove in which the foreleg lies when folded．

The foreleg，which is attached to the thigh by a very flexible articulation，is also a double-edged saw，but the teeth are smaller，more numerous，and closer than those of the thigh．It terminates in a strong hook，the point of which is as sharp as the finest needle：a hook which is fluted underneath and has a double blade like a pruning-knife．

A weapon admirably adapted for piercing and tearing，this hook has sometimes left me with visible remembrances．Caught in turn by the creature which I had just captured，and not having both hands free，I have often been obliged to get a second person to free me from my tenacious captive！To free oneself by violence without disengaging the firmly implanted talons would result in lacerations such as the thorns of a rosebush will produce．None of our insects is so inconvenient to handle．The Mantis digs its knife-blades into your flesh，pierces you with its needles，seizes you as in a vice，and renders self-defence almost impossible if，wishing to take your quarry alive，you refrain from crushing it out of existence．

When the Mantis is in repose its weapons are folded and pressed against the thorax，and are perfectly inoffensive in appearance．The insect is apparently praying．But let a victim come within reach，and the attitude of prayer is promptly abandoned．Suddenly unfolded，the three long joints of the deadly fore-limbs shoot out their terminal talons，which strike the victim and drag it backwards between the two saw-blades of the thighs．The vice closes with a movement like that of the forearm upon the upper arm，and all is over；crickets，grasshoppers，and even more powerful insects，once seized in this trap with its four rows of teeth，are lost irreparably．Their frantic struggles will never release the hold of this terrible engine of destruction．

The habits of the Mantis cannot be continuously studied in the freedom of the fields；the insect must be domesticated．There is no difficulty here；the Mantis is quite indifferent to imprisonment under glass，provided it is well fed．Offer it a tasty diet，feed it daily，and it will feel but little regret for its native thickets．

For cages I use a dozen large covers of wire gauze，such as are used in the larder to protect meat from the flies．Each rests upon a tray full of sand．A dry tuft of thyme and a flat stone on which the eggs may be laid later on complete the furnishing of such a dwelling．These cages are placed in a row on the large table in my entomological laboratory，where the sun shines on them during the greater part of the day．There I install my captives；some singly，some in groups．

It is in the latter half of August that I begin to meet with the adult insect on the faded herbage and the brambles at the roadside．The females，whose bellies are already swollen，are more numerous every day．Their slender companions，on the other hand，are somewhat rare，and I often have some trouble in completing my couples；whose relations will finally be terminated by a tragic consummation．But we will reserve these amenities for a later time，and will consider the females first．

They are tremendous eaters，so that their entertainment，when it lasts for some months is not without difficulties．Their provisions must be renewed every day，for the greater part are disdainfully tasted and thrown aside．On its native bushes I trust the Mantis is more economical．Game is not too abundant，so that she doubtless devours her prey to the last atom；but in my cages it is always at hand．Often，after a few mouthfuls，the insect will drop the juicy morsel without displaying any further interest in it．Such is the ennui of captivity！

To provide them with a luxurious table I have to call in assistants．Two or three of the juvenile unemployed of my neighbourhood，bribed by slices of bread and jam or of melon，search morning and evening on the neighbouring lawns，where they fill their game-bags，little cases made from sections of reeds，with living grasshoppers and crickets．On my own part，I make a daily tour of the paddock，net in hand，with the object of obtaining some choice dish for my guests．

These particular captures are destined to show me just how far the vigour and audacity of the Mantis will lead it．They include the large grey cricket，which is larger than the creature which devours it；the white-faced Decticus，armed with powerful mandibles from which it is wise to guard one's fingers；the grotesque Truxalis，wearing a pyramidal mitre on its head；and the Ephippigera of the vineyards，which clashes its cymbals and carries a sabre at the end of its barrel-shaped abdomen．To this assortment of disobliging creatures let us add two horrors：the silky Epeirus，whose disc-shaped scalloped abdomen is as big as a shilling，and the crowned Epeirus，which is horribly hairy and corpulent．

I cannot doubt that the Mantis attacks such adversaries in a state of nature when I see it，under my wire-gauze covers，boldly give battle to whatever is placed before it．Lying in wait among the bushes it must profit by the prizes bestowed upon it by hazard，as in its cage it profits by the wealth of diet due to my generosity．The hunting of such big game as I offer，which is full of danger，must form part of the creature's usual life，though it may be only an occasional pastime，perhaps to the great regret of the Mantis．

Crickets of all kinds，butter flies，bees，large flies of many species，and other insects of moderate size：such is the prey that we habitually find inthe embrace of the murderous arms of the Mantis．But in my cages I have never known the audacious huntress to recoil before any other insect．Grey cricket，Decticus，Epeirus or Truxalis，sooner or later all are harpooned，held motionless between the saw-edges of the arms，and deliciously crunched at leisure．The process deserves a detailed description．

At the sight of a great cricket，which thoughtlessly approaches along the wire-work of the cover，the Mantis，shaken by a convulsive start，suddenly assumes a most terrifying posture．An electric shock would not produce a more immediate result．The transition is so sudden，the mimicry so threatening，that the unaccustomed observer will draw back his hand，as though at some unknown danger．Seasoned as I am，I myself must confess to being startled on occasions when my thoughts have been elsewhere．The creature spreads out like a fan actuated by a spring，or a fantastic Jack-in-the-box．

The wing-covers open，and are thrust obliquely aside；the wings spring to their full width，standing up like parallel screens of transparent gauze，forming a pyramidal prominence which dominates the back；the end of the abdomen curls upwards crosier-wise，then falls and unbends itself with a sort of swishing noise，a pouf！pouf！
 like the sound emitted by the feathers of a strutting turkey-cock．One is reminded of the puffing of a startled adder．

Proudly straddling on its four hind-claws，the insect holds its long body almost vertical．The murderous fore-limbs，at first folded and pressed against one another on the thorax，open to their full extent，forming a cross with the body，and exhibiting the axillæ ornamented with rows of pearls，and a black spot with a central point of white．These two eyes，faintly recalling those of the peacock's tail，and the fine ebony embossments，are part of the blazonry of conflict，concealed upon ordinary occasions．Their jewels are only assumed when they make themselves terrible and superb for battle．

Motionless in its weird position，the Mantis surveys the acridian，its gaze fixed upon it，its head turning gently as on a pivot as the other changes place．The object of this mimicry seems evident；the Mantis wishes to terrorise its powerful prey，to paralyse it with fright；for if not demoralised by fear the quarry might prove too dangerous．

Does it really terrify its prey？Under the shining head of the Decticus，behind the long face of the cricket，who is to say what is passing？No sign of emotion can reveal itself upon these immovable masks．Yet it seemscertain that the threatened creature is aware of its danger．It sees，springing up before it，a terrible spectral form with talons outstretched，ready to fall upon it；it feels itself face to face with death，and fails to flee while yet there is time．The creature that excels in leaping，and might so easily escape from the threatening claws，the wonderful jumper with the prodigious thighs，remains crouching stupidly in its place，or even approaches the enemy with deliberate steps．

It is said that young birds，paralysed with terror by the gaping mouth of a serpent，or fascinated by its gaze，will allow themselves to be snatched from the nest，incapable of movement．The cricket will often behave in almost the same way．Once within reach of the enchantress，the grappling-hooks are thrown，the fangs strike，the double saws close together and hold the victim in a vice．Vainly the captive struggles；his mandibles chew the air，his desperate kicks meet with no resistance．He has met with his fate．The Mantis refolds her wings，the standard of battle；she resumes her normal pose，and the meal commences．

In attacking the Truxalis and the Ephippigera，less dangerous game than the grey cricket and the Decticus，the spectral pose is less imposing and of shorter duration．It is often enough to throw forward the talons；this is so in the case of the Epeirus，which is seized by the middle of the body，without a thought of its venomous claws．With the smaller crickets，which are the customary diet in my cages as at liberty，the Mantis rarely employs her means of intimidation；she merely seizes the heedless passer-by as she lies in wait．

When the insect to be captured may present some serious resistance，the Mantis is thus equipped with a pose which terrifies or perplexes，fascinates or absorbs the prey，while it enables her talons to strike with greater certainty．Her gins close on a demoralised victim，incapable of or unready for defence．She freezes the quarry with fear or amazement by suddenly assuming the attitude of a spectre．

The wings play an important part in this fantastic pose．They are very wide，green on the outer edge，but colourless and transparent elsewhere．Numerous nervures，spreading out fan-wise，cross them in the direction of their length．Others，transversal but finer，cut the first at right angles，forming with them a multitude of meshes．In the spectral attitude the wings are outspread and erected in two parallel planes which are almostin contact，like the wings of butter flies in repose．Between the two the end of the abdomen rapidly curls and uncurls．From the rubbing of the belly against the network of nervures proceeds the species of puffing sound which I have compared to the hissing of an adder in a posture of defence．To imitate this curious sound it is enough rapidly to stroke the upper face of an outstretched wing with the tip of the finger-nail．

In a moment of hunger，after a fast of some days，the large grey cricket，which is as large as the Mantis or larger，will be entirely consumed with the exception of the wings，which are too dry．Two hours are sufficient for the completion of this enormous meal．Such an orgy is rare．I have witnessed it two or three times，always asking myself where the gluttonous creature found room for so much food，and how it contrived to reverse in its own favour the axiom that the content is less than that which contains it．I can only admire the privileges of a stomach in which matter is digested immediately upon entrance，dissolved and made away with．

The usual diet of the Mantis under my wire cages consists of crickets of different species and varying greatly in size．It is interesting to watch the Mantis nibbling at its cricket，which it holds in the vice formed by its murderous fore-limbs．In spite of the fine-pointed muzzle，which hardly seems made for such ferocity，the entire insect disappears excepting the wings，of which only the base，which is slightly fleshy，is consumed．Legs，claws，horny integuments，all else is eaten．Sometimes the great hinder thigh is seized by the knuckle，carried to the mouth，tasted，and crunched with a little air of satisfaction．The swollen thigh of the cricket might well be a choice“cut”for the Mantis，as a leg of lamb is for us！

The attack on the victim begins at the back of the neck or base of the head．While one of the murderous talons holds the quarry gripped by the middle of the body，the other presses the head downwards，so that the articulation between the back and the neck is stretched and opens slightly．The snout of the Mantis gnaws and burrows into this undefended spot with a certain persistence，and a large wound is opened in the neck．At the lesion of the cephalic ganglions the struggles of the cricket grow less，and the victim becomes a motionless corpse．Thence，unrestricted in its movements，this beast of prey chooses its mouthfuls at leisure．



THE FIELD-CRICKET

The breeding of Crickets demands no particular preparations．A little patience is enough—patience，which according to Buffon is genius；but which I，more modestly，will call the superlative virtue of the observer．In April，May，or later we may establish isolated couples in ordinary flower-pots containing a layer of beaten earth．Their diet will consist of a leaf of lettuce renewed from time to time．The pot must be covered with a square of glass to prevent the escape of the inmates．

I have gathered some very curious data from these makeshift appliances，which may be used with and as a substitute for the cages of wire gauze，although the latter are preferable．We shall return to the point presently．For the moment let us watch the process of breeding，taking care that the critical hour does not escape us．

It was during the first week of June that my assiduous visits were at last repaid．I surprised the female motionless，with the oviduct planted vertically in the soil．Heedless of the indiscreet visitor，she remained for a long time stationed at the same point．Finally she withdrew heroviduct，and effaced，though without particular care，the traces of the hole in which her eggs were deposited，rested for a moment，walked away，and repeated the operation；not once，but many times，first here，then there，all over the area at her disposal．Her behaviour was precisely the same as that of the Decticus，except that her movements were more deliberate．At the end of twenty-four hours her eggs were apparently all laid．For greater certainty I waited a couple of days longer．

I then examined the earth in the pot．The eggs，of a straw-yellow，are cylindrical in form，with rounded ends，and measure about one-tenth of an inch in length．They are placed singly in the soil，in a perpendicular position．I have found them over the whole area of the pot，at a depth of a twelfth of an inch．As closely as the difficulties of the operation will allow，I have estimated the eggs of a single female，upon passing the earth through a sieve，at five or six hundred．Such a family will certainly undergo anenergetic pruning before very long．

The egg of the Cricket is a curiosity，a tiny mechanical marvel．After hatching it appears as a sheath of opaque white，open at the summit，where there is a round and very regular aperture，to the edge of which adheres a little valve like a skull-cap which forms the lid．Instead of breaking at random under the thrusts or the cuts of the new-formed larva，it opens of itself along a line of least resistance which occurs expressly for the purpose．The curious process of the actual hatching should be observed．

A fortnight after the egg is laid two large eye-marks，round and of a reddish black，are seen to darken the forward extremity of the egg．Next，a little above these two points，and right at the end of the cylinder，a tiny circular capsule or swelling is seen．This marks the line of rupture，which is now preparing．Presently the translucency of the egg allows us to observe the fine segmentation of the tiny inmate．Now is the moment to redouble our vigilance and to multiply our visits，especially during the earlier part of the day．

Fortune favours the patient，and rewards my assiduity．Round the little capsule changes of infinite delicacy have prepared the line of least resistance．The end of the egg，pushed by the head of the inmate，becomes detached，rises，and falls aside like the top of a tiny phial．The Cricket issues like a Jack-in-the-box．

When the Cricket has departed the shell remains distended，smooth，intact，of the purest white，with the circular lid hanging to the mouth of the door of exit．The egg of the bird breaks clumsily under the blows of a wart-like excrescence which is formed expressly upon the beak of the unborn bird；the egg of the Cricket，of a far superior structure，opens like an ivory casket．The pressure of the inmate's head is sufficient to work the hinge．

The moment he is deprived of his white tunic，the young Cricket，pale all over，almost white，begins to struggle against the overlying soil．He strikes it with his mandibles；he sweeps it aside，kicking it backwards and downwards；and being of a powdery quality，which offers no particular resistance，he soon arrives at the surface，and henceforth knows the joys of the sun，and the perils of intercourse with the living；a tiny，feeble creature，little larger than a flea．His colour deepens．In twenty-four hours he assumes a splendid ebony black which rivals that of the adult insect．Of his original pallor he retains only a white girdle which encircles the thorax and reminds one of the leading-string of an infant．

Very much on the alert，he sounds his surroundings with his long vibrating antennæ；he toddles and leaps along with a vigour which his future obesity will no longer permit．This is the age of stomach troubles．What are we to give him to eat？I do not know．I offer him adult diet—the tender leaves of a lettuce．He disdains to bite it；or perhaps his bites escape me，so tiny would they be．

In a few days，what with my ten households，I see myself loaded with family cares．What shall I do with my five or six thousand Crickets，an attractive flock，to be sure，but one I cannot bring up in my ignorance of the treatment required？

I will give you liberty，gentle creatures！I will confide you to the sovereign nurse and schoolmistress，Nature！

It is done．Here and there about my orchard，in the most favourable localities，I loose my legions．What a concert I shall have before my door next year if all goes well！But no！There will probably be silence，for the terrible extermination will follow which corresponds with the fertility of the mother．A few couples only may survive：that is the most we can hope．

The first to come to the living feast and the most eager at the slaughter are the little grey lizard and the ant．I am afraid this latter，hateful filibuster that it is，will not leave me a single Cricket in my garden．It falls upon the tiny Crickets，eviscerates them，and devours them with frantic greed．Satanic creature！And to think that we place it in the front rank of the insect world！The books celebrate its virtues and never tire of its praises；the naturalists hold it in high esteem and add to its reputation daily；so true is it of animals，as of man，that of the various means of living in history the most certain is to do harm to others．

Every one knows the Bousier
 （dung-beetle）and the Necrophorus，those lively murderers；the gnat，the drinker of blood；the wasp，the irascible bully with the poisoned dagger；and the ant，the male ficent creature which in the villages of the South of France saps and imperils the rafters and ceilings of a dwelling with the same energy it brings to the eating of a fig．I need say no more；human history is full of similar examples of the useful misunderstood and undervalued and the calamitous glorified．

What with the ants and other exterminating forces，the massacre was so great that the colonies of Crickets in my orchard，so numerous at the outset，were so far decimated that I could not continue my observations，but had to resort to the outside world for further information．

In August，among the detritus of decaying leaves，in little oases whose turf is not burned by the sun，I find the young Cricket has already grown to a considerable size；he is all black，like the adult，without a vestige of the white cincture of the early days．He has no domicile．The shelter of a dead leaf，the cover afforded by a flat stone is sufficient；he is a nomad，and careless where he takes his repose．

Not until the end of October，when the first frosts are at hand，does the work of burrowing commence．The operation is very simple，as far as I can tell from what I have learned from the insect in captivity．The burrow is never made at a bare or conspicuous point；it is always commenced under the shelter of a faded leaf of lettuce，the remains of the food provided．This takes the place of the curtain of grass so necessary to preserve the mysterious privacy of the establishment．

The little miner scratches with his fore-claws，but also makes use of the pincers of his mandibles in order to remove pieces of grit or gravel of any size．I see him stamping with his powerful hinder limbs，which are provided with a double row of spines；I see him raking and sweeping backwards the excavated material，and spreading it out in an inclined plane．This is his whole method．

At first the work goes forward merrily．The excavator disappears under the easily excavated soil of his prison after two hours' labour．At intervals he returns to the orifice，always tail first，and always raking and sweeping．If fatigue overcomes him he rests on the threshold of his burrow，his head projecting outwards，his antennæ gently vibrating．Presently he re-enters his tunnel and sets to work again with his pincers and rakes．Presently his periods of repose grow longer and tire my patience．

The most important part of the work is now completed．Once the burrow has attained a depth of a couple of inches，it forms a sufficient shelter for the needs of the moment．The rest will be the work of time；a labour resumed at will，for a short time daily．The burrow will be made deeper and wider as the growth of the inmate and the inclemency of the season demand．Even in winter，if the weather is mild，and the sun smiles upon the threshold of his dwelling，one may sometimes surprise the Cricket thrusting out small quantities of loosened earth，a sign of enlargement and of further burrowing．In the midst of the joys of spring the cares of the house still continue；it is constantly restored and perfected until the death of the occupant．

April comes to an end，and the song of the Cricket commences．At first we hear only timid and occasional solos；but very soon there is a general symphony，when every scrap of turf has its performer．I am inclined to place the Cricket at the head of the choristers of spring．In the waste lands of Provence，when the thyme and the lavender are in flower，the Cricket mingles his note with that of the crested lark，which ascends like a lyrical firework，its throat swelling with music，to its invisible station in the clouds，whence it pours its liquid arias upon the plain below．From the ground the chorus of the Crickets replies．It is monotonous and artless，yet how well it harmonises，in its very simplicity，with the rustic gaiety of a world renewed！It is the hosanna of the awakening，the alleluia of the germinating seed and the sprouting blade．To which of the two performers should the palm be given？I should award it to the Cricket；he triumphs by force of numbers and his never-ceasing note．The lark hushes her song，that the blue-grey fields of lavender，swinging their aromatic censers before the sun，may hear the Cricket alone at his humble，solemn celebration．

But here the anatomist intervenes，roughly demanding of the Cricket：“Show me your instrument，the source of your music！”Like all things of real value，it is very simple；it is based on the same principle as that of the locusts；there is the toothed fiddlestick and the vibrating tympanum．

The right wing-cover overlaps the left and almost completely covers it，except for the sudden fold which encases the insect's flank．This arrangement is the reverse of that exhibited by the green grasshopper，the Decticus，the Ephippigera，and their relations．The Cricket is right-handed，the others left-handed．The two wing-covers have the same structure．To know one is to know the other．Let us examine that on the right hand．

It is almost flat on the back，but suddenly folds over at the side，the turn being almost at right angles．This lateral fold encloses the flank of the abdomen and is covered with fine oblique and parallel nervures．The powerful nervures of the dorsal portion of the wing-cover are of the deepest black，and their general effect is that of a complicated design，not unlike a tangle of Arabic caligraphy．

Seen by transmitted light the wing-cover is of a very pale reddish colour，excepting two large adjacent spaces，one of which，the larger and anterior，is triangular in shape，while the other，the smaller and posterior，is oval．Each space is surrounded by a strong nervure and goffered by slight wrinkles or depressions．These two spaces represent the mirror of the locust tribe；they constitute the sonorous area．The substance of the wing-cover is finer here than elsewhere，and shows traces of iridescent though somewhat smoky colour．

These are parts of an admirable instrument，greatly superior to that of the Decticus．The five hundred prisms of the bow biting upon the ridges of the wing-cover opposed to it set all four tympanums vibrating at once；the lower pair by direct friction，the upper pair by the vibration of the wing-cover itself．What a powerful sound results！The Decticus，endowed with only one indifferent“mirror，”can be heard only at a few paces；the Cricket，the possessor of four vibratory areas，can be heard at a hundred yards．

The Cricket rivals the Cigale in loudness，but his note has not the displeasing，raucous quality of the latter．Better still：he has the gift of expression，for he can sing loud or soft．The wing-covers，as we have seen，are prolonged in a deep fold over each flank．These folds are the dampers，which，as they are pressed downwards or slightly raised，modify the intensity of the sound，and according to the extent of their contact with the soft abdomen now muffle the song to a mezza voce
 and now let it sound 0fortissimo
 ．

Peace reigns in the cage until the warlike instinct of the mating period breaks out．These duels between rivals are frequent and lively，but not very serious．The two rivals rise up against one another，biting at one another's heads—these solid，fang-proof helmets—roll each other over，pick themselves up，and separate．The vanquished Cricket scuttles off as fast as he can；the victor insults him by a couple of triumphant and boastful chirps；then，moderating his tone，he tacks and veers about the desired one．

The lover proceeds to make himself smart．Hooking one of his antennæ towards him with one of his free claws，he takes it between his mandibles in order to curl it and moisten it with saliva．With his long hind legs，spurred and laced with red，he stamps with impatience and kicks out at nothing．Emotion renders him silent．His wing-covers are nevertheless in rapid motion，but are no longer sounding，or at most emit but an unrhythmical rubbing sound．

Presumptuous declaration！The female Cricket does not run to hide herself in the folds of her lettuce leaves；but she lifts the curtain a little，and looks out，and wishes to be seen：—


Et fugit ad salices，


et se cupit ante videri．


She flies towards the brake，but hopes first to be perceived，said the poet of the delightful eclogue，two thousand years ago．Sacred provocations of lovers，are they not in all ages the same？



THE ITALIAN CRICKET

My house shelters no specimens of the domestic Cricket，the guest of bakeries and rustic hearths．But although in my village the chinks under the hearthstones are mute，the nights of summer are musical with a singer little known in the North．The sunny hours of spring have their singer，the Field-Cricket of which I have written；while in the summer，during the stillness of the night，we hear the note of the Italian Cricket，the Œcanthus pellucens，Scop．One diurnal and one nocturnal，between them they share the kindly half of the year．When the Field-Cricket ceases to sing it is not long before the other begins its serenade．

The Italian Cricket has not the black costume and heavy shape characteristic of the family．It is，on the contrary，a slender，weakly creature；its colour very pale，indeed almost white，as is natural in view of its nocturnal habits．In handling it one is afraid of crushing it between the fingers．It lives an aerial existence；on shrubs and bushes of all kinds，on tall herbage and grasses，and rarely descends to the earth．Its song，the pleasant voice of the calm，hot evenings from July to October，commences at sunset and continues for the greater part of the night．

This song is familiar to all Provençals；for the least patch of thicket or tuft of grasses has its group of instrumentalists．It resounds even in the granaries，into which the insect strays，attracted thither by the fodder．But no one，so mysterious are the manners of the pallid Cricket，knows exactly what is the source of the serenade，which is often，though quite erroneously，attributed to the common field-cricket，which at this period is silent and as yet quite young．

The song consists of a Gri-i-i，Gri-i-i，
 a slow，gentle note，rendered more expressive by a slight tremor．Hearing it，one divines the extreme tenuity and the amplitude of the vibrating membranes．If the insect is not in any way disturbed as it sits in the low foliage，the note does not vary，but at the least noise the performer becomes a ventriloquist．First of all you hear it there，close by，in front of you，and the next moment you hear it over there，twenty yards away；the double note decreased in volume by the distance．

You go forward．Nothing is there．The sound proceeds again from its original point．But no—it is not there；it is to the left now—unless it is to the right—or behind…．Complete confusion！It is impossible to detect，by means of the ear，the direction from which the chirp really comes．Much patience and many precautions will be required before you can capture the insect by the light of the lantern．A few specimens caught under these conditions and placed in a cage have taught me the little I know concerning the musician who so perfectly deceives our ears．

The wing-covers are both formed of a dry，broad membrane，diaphanous and as fine as the white skin on the outside of an onion，which is capable of vibrating over its whole area．Their shape is that of the segment of a circle，cut away at the upper end．This segment is bent at a right angle along a strong longitudinal nervure，and descends on the outer side in a flap which encloses the insect's flank when in the attitude of repose．

The right wing-cover overlaps the left．Its inner edge carries，on the under side，near the base，a callosity from which five radiating nervures proceed；two of them upwards and two downwards，while the fifth runs approximately at right angles to these．This last nervure，which is of a slightly reddish hue，is the fundamental element of the musical device；it is，in short，the bow，the fiddlestick，as is proved by the fine notches which run across it．The rest of the wing-cover shows a few more nervures of less importance，which hold the membrane stretched tight，but do not form part of the friction apparatus．

The left or lower wing-cover is of similar structure，with the difference that the bow，the callosity，and the nervures occupy the upper face．It will be found that the two bows—that is，the toothed or indented nervures—cross one another obliquely．

When the note has its full volume，the wing-covers are well raised above the body like a wide gauzy sail，only touching along the internal edges．The two bows，the toothed nervures，engage obliquely one with the other，and their mutual friction causes the sonorous vibration of the two stretched membranes．

The sound can be modified accordingly as the strokes of each bow bear upon the callosity，which is itself serrated or wrinkled，or on one of the four smooth radiating nervures．Thus in part are explained the illusions produced by a sound which seems to come first from one point，then from another，when the timid insect is alarmed．

The production of loud or soft resounding or muffled notes，which gives the illusion of distance，the principal element in the art of the ventriloquist，has another and easily discovered source．To produce the loud，open sounds the wing-covers are fully lifted；to produce the muted，muffled notes they are lowered．When lowered their outer edges press more or less lightly on the soft flanks of the insect，thus diminishing the vibratory area and damping the sound．

The gentle touch of a finger-tip muffles the sharp，loud ringing of a glass tumbler or“musical-glass”and changes it into a veiled，indefinite sound which seems to come from a distance．The White Cricket knows this secret of acoustics．It misleads those that seek it by pressing the edge of its vibrating membranes to the soft flesh of its abdomen．Our musical instruments have their dampers；that of the Œcanthus pellucens
 rivals and surpasses them in simplicity of means and perfection of results．

The Field-Cricket and its relatives also vary the volume of their song by raising or lowering the elytra so as to enclose the abdomen in a varying degree，but none of them can obtain by this method results so deceptive as those produced by the Italian Cricket．

To this illusion of distance，which is a source of perpetually renewed surprise，evoked by the slightest sound of our footsteps，we must add the purity of the sound，and its soft tremolo．I know of no insect voice more gracious，more limpid，in the profound peace of the nights of August．How many times，per amica silentia lunæ
 ，have I lain upon the ground，in the shelter of a clump of rosemary，to listen to the delicious concert！

The nocturnal Cricket sings continually in the gardens．Each tuft of the red- flowered cistus has its band of musicians，and each bush of fragrant lavender．The shrubs and the terebinth-trees contain their orchestras．With its clear，sweet voice，all this tiny world is questioning，replying，from bush to bush，from tree to tree；or rather，indifferent to the songs of others，each little being is singing his joys to himself alone．

Above my head the constellation of Cygnus stretches its great cross along the Milky Way；below，all around me，palpitates the insect symphony．The atom telling of its joys makes me forget the spectacle of the stars．We know nothing of these celestial eyes which gaze upon us，cold and calm，with scintillations like the blinking of eyelids．

Science tells us of their distance，their speeds，their masses，their volumes；it burdens us with stupendous numbers and stupefies us with immensities；but it does not succeed in moving us．And why？Because it lacks the great secret：the secret of life．What is there，up there？What do these suns warm？Worlds analogous to ours，says reason；planets on which life is evolving in an endless variety of forms．A superb conception of the universe，but after all a pure conception，not based upon patent facts and infallible testimony at the disposal of one and all．The probable，even the extremely probable，is not the obvious，the evident，which forces itself irresistibly and leaves no room for doubt．

But in your company，O my Crickets，I feel the thrill of life，the soul of our native lump of earth；and for this reason，as I lean against the hedge of rosemary，I bestow only an absent glance upon the constellation of Cygnus，but give all my attention to your serenade．

A little animated slime，capable of pleasure and pain，surpasses in interest the universe of dead matter．



THE GREY LOCUST

I have just witnessed a moving spectacle：the last moult of a locust；the emergence of the adult from its larval envelope．It was magnificent．I am speaking of the Grey Locust，the colossus among our acridians，which is often seen among the vines in September when the grapes are gathered．By its size—and it grows as long as a man's finger—it lends itself to observation better than any other of its tribe．

The larva，disgustingly fat，like a rude sketch of the perfect insect，is commonly of a tender green；but it is sometimes of a bluish green，a dirty yellow，or a ruddy brown，or even an ashen grey，like the grey of the adult cricket．The corselet is strongly keeled and indented，and is sprinkled with fine white spots．As powerful as in the adult insect，the hind-leg has a corpulent haunch，streaked with red，and a long shin like a two-edged saw．

The elytra，which in a few days will extend far beyond the tip of the abdomen，are at present too small triangular wing-like appendages，touching along their upper edges，and continuing and emphasising the keel or ridge of the corselet．Their free ends stick up like the gable of a house．They remind one of the skirts of a coat，the maker of which has been ludicrously stingy with the cloth，as they merely cover the creature's nakedness at the small of the back．Underneath there are two narrow appendages，the germs of the wings，which are even smaller than the elytra．

The sumptuous，elegant sails of to-morrow are now mere rags，so miserly in their dimensions as to be absolutely grotesque．What will emerge from these miserable coverings？A miracle of grace and amplitude．

Let us observe the whole process in detail．Feeling itself ripe for transformation，the insect climbs up the wire-gauze cover by means of its hinder and intermediate limbs．The fore-limbs are folded and crossed on the breast，and are not employed in supporting the insect，which hangs in a reversed position，the back downwards．The triangular winglets，the sheaths of the elytra，open along their line of juncture and separate laterally；the two narrow blades，which contain the wings，rise in the centre of the intervaland slightly diverge．The proper position for the process of moulting has now been assumed and the proper stability assured．

The first thing to do is to burst the old skin．Behind the corselet，under the pointed roof of the prothorax，a series of pulsations is produced by alternate in flation and de flation．A similar state of affairs is visible in front of the neck，and probably under the entire surface of the yielding carapace．The fineness of the membrane at the articulations enables us to perceive it at these unarmoured points，but the cuirass of the corselet conceals it in the central portion．

At these points the circulatory reserves of the insect are pulsing in tidal onsets．Their gradual increase is betrayed by pulsations like those of a hydraulic ram．Distended by this rush of humours，by this injection in which the organism concentrates all its forces，the outer skin finally splits along the line of least resistance which the subtle previsions of life have prepared．The fissure extends the whole length of the corselet，opening precisely along the ridge of the keel，as though the two symmetrical halves had been soldered together．Unbreakable elsewhere，the envelope has yielded at this median point，which had remained weaker than the rest of the sheath．The fissure runs back a little way until it reaches a point between the attachments of the wings；on the head it runs forward as far as the base of the antennæ，when it sends a short ramification right and left．

Through this breach the back is seen；quite soft，and very pale，with scarcely a tinge of grey．Slowly it curves upwards and becomes more and more strongly hunched；at last it is free．

The head follows，withdrawing itself from its mask，which remains in place，intact in the smallest detail，but looking very strange with its great unseeing glassy eyes．The sheaths of the antennæ，without a wrinkle，without the least derangement，and in their natural place，hang over this dead，translucid face．

In emerging from their narrow sheaths，which clasped them so tightly and precisely，the thread-like antennæ have evidently met with no resistance，or the sheaths would have been turned inside out，or crumpled out of shape，or wrinkled at least．Without harming the jointed or knotted covers，the contents，of equal volume and equally knotty，have slipped out as easily as though they were smooth，slippery objects sliding out of a loosesheath．The method of extraction is still more astonishing in the case of the hind-legs．

It is now，however，the turn of the front and intermediate pairs of legs．They pull out of their gauntlets and leggings without the least hitch；nothing is torn，nothing buckled；the outer skin is not even crumpled，and all the tissues remain in their natural position．The insect is now hanging from the dome of the cover solely by the claws of the long hind-legs．It hangs in an almost vertical position，the head downwards，swinging like a pendulum if I touch the cover．Four tiny，steely claws are its only support．

If they gave or unclasped themselves the insect would be lost，as it is as yet unable to unfurl its enormous wings；but even had the wings emerged they could not grip the air in time to save the creature from the consequences of a fall．But the four claws hold fast；life，before withdrawing from them，left them rigidly contracted，so that they should support without yielding the struggles and withdrawals to follow．

Now the wing-covers and wings emerge．These are four narrow strips，vaguely seamed and furrowed，like strings of rolled tissue-paper．They are barely a quarter of their final length．

They are so soft that they bend under their own weight，and hang down the creature's sides in the reverse of their normal position．The free extremities，which normally point backwards，are now pointing towards the cricket's head as it hangs reversed．The organs of future flight are like four leaves of withered foliage shattered by a terrific rainstorm．

A profound transformation is necessary to bring the wings to their final perfection．The inner changes are already at work；liquids are solidifying；albuminous secretions are bringing order out of chaos；but so far no outward sign betrays what is happening in the mysterious laboratory of the organism．All seems inert and lifeless．

In the meantime the posterior limbs disengage themselves．The great haunches become visible，streaked on the inner faces with a pale rose，which rapidly turns to a vivid crimson．Emergence is easy，the thick and muscular upper portion of the haunch preparing the way for the narrower part of the limb．

It is otherwise with the shank．This，in the adult insect，is armed along its whole length by a double series of stiff，steely spines．Moreover，the lower extremity is terminated by four strong spurs．The shank forms a veritable saw，but with two parallel sets of teeth；and it is so strongly made that it may well be compared，the question of size apart，to the great saw of a quarry-man．The shank of the larva has the same structure，so that the object to be extracted is enclosed in a scabbard as awkwardly shaped as itself．Each spur is enclosed in a similar spur；each tooth engages in the hollow of a similar tooth，and the sheath is so closely moulded upon the shank that a no more intimate contact could be obtained by replacing the envelope by a layer of varnish applied with a brush．

Nevertheless the tibia，long and narrow as it is，issues from its sheath without catching or sticking anywhere．If I had not repeatedly seen the operation I could not believe it possible；for the discarded sheath is absolutely intact from end to end．Neither the terminal spurs nor the double rows of spines do the slightest damage to the delicate mould．The long-toothed saw leaves the delicate sheath unbroken，although a puff of the breath is enough to tear it；the ferocious spurs slip out of it without leaving so much as a scratch．

I was far from expecting such a result．Having the spiny weapons of the legs in mind，I imagined that those limbs would moult in scales and patches，or that the sheathing would rub off like a dead scarf-skin．How completely the reality surpassed my anticipations！

From the spurs and spines of the sheath，which is as thin as the finest gold-beaters' skin，the spurs and spines of the leg，which make it a most formidable weapon，capable of cutting a piece of soft wood，emerge without the slightest display of violence，without a hitch of any kind；and the empty skin remains in place．Still clinging by its claws to the top of the wire cover，it is untorn，unwrinkled，uncreased．Even the magnifying-glass fails to show a trace of rough usage．Such as the skin was before the cricket left it，so it is now．The legging of dead skin remains in its smallest details the exact replica of the living limb．

If any one asked you to extract a saw from a scabbard exactly moulded upon the steel，and to conduct the operation without the slightest degree of tearing or scratching，you would laugh at the flagrant impossibility of the task．But life makes light of such absurdities；it has its methods of performing the impossible when such methods are required．The leg of the locust affords us such an instance．

Hard as it is when once free of its sheath，the serrated tibia would absolutely refuse to leave the latter，so closely does it fit，unless it were torn to pieces．Yet the difficulty must be evaded，for it is indispensable that the sheaths of the legs should remain intact，in order to afford a firm support until the insect is completely extricated．

The leg in process of liberation is not the leg with which the locust makes its leaps；it has not as yet the rigidity which it will soon acquire．It is soft，and eminently flexible．In those portions which the progress of the moult exposes to view I see the legs bend under the mere weight of the suspended insect when I tilt the supporting cover．They are as flexible as two strips of elastic indiarubber．Yet even now consolidation is progressing，for in a few minutes the proper rigidity will be acquired．

Further along the limbs，in the portions which the sheathing still conceals，the legs are certainly softer still，and in the state of exquisite plasticity—I had almost said fluidity—which allows them to pass through narrow passages almost as a liquid flows．

The teeth of the saws are already there，but have nothing of their imminent rigidity．With the point of a pen-knife I can partially uncover a leg and extract the spines from their serrated mould．They are germs of spines； flexible buds which bend under the slightest pressure and resume their position the moment the pressure is removed．

These needles point backwards as the leg is drawn out of the sheath；but they re-erect themselves and solidify as they emerge．I am witnessing not the mere removal of leggings from limbs already clad in finished armour，but a kind of creation which amazes one by its promptitude．

Very much in the same way，but with far less delicate precision，the claws of the crayfish，at the period of the moult，withdraw the soft flesh of their double fingers from their stony sheath．

Finally the long stilt-like legs are free．They are folded gently against the furrowed thighs，thus to mature undisturbed．The abdomen begins to emerge．Its fine tunic-like covering splits，and wrinkles，but still encloses the extremity of the abdomen，which adheres to the moulted skin for some little time longer．With the exception of this one point the entire insect is now uncovered．It hangs head downwards，like a pendulum，supported by the talons of the now empty leg-cases．During the whole of the lengthy and meticulous process the four talons have never yielded．The whole operation has been conducted with the utmost delicacy and prudence．

The insect hangs motionless，held by the tip of the abdomen．The abdomen is disproportionately distended；swollen，apparently，by the reserve of organisable humours which the expansion of the wings and wing-covers will presently employ．Meanwhile the creature rests and recovers from its exertions．Twenty minutes of waiting elapse．

Then，exerting the muscles of the back，the suspended insect raises itself and fixes the talons of the anterior limbs in the empty skin above it．Never did acrobat，hanging by the toes to the bar of a trapeze，raise himself with so stupendous a display of strength in the loins．This gymnastic feat accomplished，the rest is easy．

With the purchase thus obtained the insect rises a little and reaches the wire gauze，the equivalent of the twig which would be chosen for the site of the transformation in the open fields．It holds to this with the four anterior limbs．Then the tip of the abdomen is finally liberated，and suddenly，shaken by the final struggle，the empty skin falls to the ground．

This fall is interesting，and reminds me of the persistence with which the empty husk of the Cigale braves the winds of winter，without falling from its supporting twig．The trans figuration of the locust takes place very much as does that of the Cigale．How is it then that the acridian trusts to a hold so easily broken？

The talons of the skin hold firmly so long as the labour of escape continues，although one would expect it to shake the firmest grip；yet they yield at the slightest shock when the labour is terminated．There is evidently a condition of highly unstable equilibrium；showing once more with what delicate precision the insect escapes from its sheath．

For want of a better term I said“escape．”But the word is ill chosen；for it implies a certain amount of violence，and no violence must be employed，on account of the instability of equilibrium already mentioned．If the insect，shaken by a sudden effort，were to lose its hold，it would be all up with it．It would slowly shrivel on the spot；or at best its wings，unable to expand，would remain as miserable scraps of tissue．The locust does not tear itself away from its sheath；it delicately insinuates itself out of it—Ihad almost said flows．It is as though it were expelled by a gentle pressure．

Let us return to the wings and elytra，which have made no apparent progress since their emergence from their sheaths．They are still mere stumps，with fine longitudinal seams；almost like little ropes'-ends．Their expansion，which will occupy more than three hours，is reserved for the end，when the insect is completely moulted and in its normal position．

We have just seen the insect turn head uppermost．This reversal causes the wings and elytra to fall into their natural position．Extremely flexible，and yielding to their own weight，they had previously drooped backwards with their free extremities pointing towards the head of the insect as it hung reversed．Now，still by reason of their own weight，their position is rectified and they point in the normal direction．They are no longer curved like the petals of a flower；they no longer point the wrong way；but they retain the same miserable aspect．

In its perfect state the wing is like a fan．A radiating bundle of strong nervures runs through it in the direction of its length and forms the framework of the fan，which is readily furled and unfurled．The intervals are crossed by innumerable cross-nervures of slighter substance，which make of the whole a network of rectangular meshes．The elytrum，which is heavier and much less extensive，repeats this structure．

At present nothing of this mesh-work is visible．Nothing can be seen but a few wrinkles，a few flexuous furrows，which announce that the stumps are bundles of tissue cunningly folded and reduced to the smallest possible volume．

The expansion of the wing begins near the shoulder．Where nothing precise could be distinguished at the outset we soon perceive a diaphanous surface subdivided into meshes of beautiful precision．Little by little，with a deliberation that escapes the magnifier，this area increases its bounds，at the expense of the shapeless bundle at the end of the wing．In vain I let my eyes rest on the spot where the expanding network meets the still shapeless bundle；I can distinguish nothing．But wait a little，and the fine-meshed tissues will appear with perfect distinctness．

To judge from this first examination，one would guess that an organisable fluid is rapidly congealing into a network of nervures；one seems to be watching a process of crystallisation comparable，in its rapidity，to that of a saturated saline solution as seen through a microscope．But no；this is not what is actually happening．Life does not do its work so abruptly．

I detach a half-developed wing and bring it under the powerful eye of the microscope．This time I am Satisfied．On the con fines of the transparent network，where an extension of that network seems to be gradually weaving itself out of nothing，I can see that the meshes are really already in existence．I can plainly recognise the longitudinal nervures，which are already stiff；and I can also see—pale，and without relief—the transverse nervures．I find them all in the terminal stump，and am able to spread out a few of its folds under the microscope．

It is obvious that the wing is not a tissue in the process of making，through which the procreative energy of the vital juices is shooting its shuttle；it is a tissue already complete．To be perfect it lacks only expansion and rigidity，just as a piece of lace or linen needs only to be ironed．

In three hours or more the explanation is complete．The wings and elytra stand erect over the locust's back like an immense set of sails；at first colourless，then of a tender green，like the freshly expanded wings of the Cigale．I am amazed at their expanse when I think of the miserable stumps from which they have expanded．How did so much material contrive to occupy so little space？

There is a story of a grain of hemp-seed that contained all the body-linen of a princess．Here we have something even more astonishing．The hemp-seed of the story needed long years to germinate，to multiply，and at last to give the quantity of hemp required for the trousseau of a princess；but the germ of the locust's wing has expanded to a magnificent sail in a few short hours．

Slowly the superb erection composed of the four flat fan-like pinions assumes rigidity and colour．By to-morrow the colour will have attained the requisite shade．For the first time the wings close fan-wise and lie down in their places；the elytra bend over at their outer edges，forming a flange which lies snugly over the flanks．The transformation is complete．Now the great locust has only to harden its tissues a little longer and to tan the grey of its costume in the ecstasy of the sunshine．Let us leave it to its happiness，and return to an earlier moment．

The four stumps which emerge from their coverings shortly after the rupture of the corselet along its median line contain，as we have seen，the wings and elytra with their innumerable nervures．If not perfect，at least the general plan is complete，with all its innumerable details．To expand these miserable bundles and convert them into an ample set of sails it is enough that the organism，acting like a force-pump，should force into the channels already prepared a stream of humours kept in reserve for this moment and this purpose，the most laborious of the whole process．As the capillary channels are prepared in advance a slight injection of fluid is sufficient to cause expansion．

But what were these four bundles of tissue while still enclosed in their sheaths？Are the wing-sheaths and the triangular winglets of the larva the moulds whose folds，wrinkles，and sinuosities form their contents in their own image，and so weave the network of the future wings and wing-covers？

Were they really moulds we might for a moment be Satisfied．We might tell ourselves：It is quite a simple matter that the thing moulded should conform to the cavity of the mould．But the simplicity is only apparent，for the mould in its turn must somewhere derive the requisite and inextricable complexity．We need not go so far back；we should only be in darkness．Let us keep to the observable facts．

I examine with a magnifying-glass one of the triangular coat-tails of a larva on the point of transformation．I see a bundle of moderately strong nervures radiating fan-wise．I see other nervures in the intervals，pale and very fine．Finally，still more delicate，and running transversely，a number of very short nervures complete the pattern．

Certainly this resembles a rough sketch of the future wing-case；but how different from the mature structure！The disposition of the radiating nervures，the skeleton of the structure，is not at all the same；the network formed by the cross-nervures gives no idea whatever of the complex final arrangement．The rudimentary is succeeded by the in finitely complex；the clumsy by the in finitely perfect，and the same is true of the sheath of the wing and the final condition of its contents，the perfect wing．

It is perfectly evident，when we have the preparatory as well as the final condition of the wing before our eyes，that the wing-sheath of the larva is not a simple mould which elaborates the tissue enclosed in its own image and fashions the wing after the complexities of its own cavity．

The future wing is not contained in the sheath as a bundle，which will astonish us，when expanded，by the extent and extreme complication of its surface．Or，to speak more exactly，it is there，but in a potential state．Before becoming an actual thing it is a virtual thing which is not yet，but is capable of becoming．It is there as the oak is inside the acorn．

A fine transparent cushion limits the free edge of the embryo wing and the embryo wing-case．Under a powerful microscope we can perceive therein a few doubtful lineaments of the future lace-work．This might well be the factory in which life will shortly set its materials in movement．Nothing more is visible；nothing that will make us foresee the prodigious network in which each mesh must have its form and place predetermined with geometrical exactitude．

In order that the organisable material can shape itself as a sheet of gauze and describe the inextricable labyrinth of the nervuration，there must be something better and more wonderful than a mould．There is a prototypical plan，an ideal pattern，which imposes a precise position upon each atom of the tissue．Before the material commences to circulate the con figuration is already virtually traced，the courses of the plastic currents are already mapped out．The stones of our buildings co-ordinate according to the considered plan of the architect；they form an ideal assemblage before they exist as a concrete assemblage．

Similarly，the wing of a cricket，that wonderful piece of lace-work emerging from a tiny sheath，speaks to us of another Architect，the author of the plans according to which life labours．

The genesis of living creatures offers to our contemplation an in finity of wonders far greater than this matter of a locust's wing；but in general they pass unperceived，obscured as they are by the veil of time．Time，in the deliberation of mysteries，deprives us of the most astonishing of spectacles except our spirits be endowed with a tenacious patience．Here by exception the fact is accomplished with a swiftness that forces the attention．

Whosoever would gain，without wearisome delays，a glimpse of the inconceivable dexterity with which the forces of life can labour，has only to consider the great locust of the vineyard．The insect will show him that which is hidden from our curiosity by extreme deliberation in the germinating seed，the opening leaf，and the budding flower．We cannot seethe grass grow；but we can watch the growth of the locust's wings．

Amazement seizes upon us before this sublime phantasmagoria of the grain of hemp which in a few hours has been transmuted into the finest cloth．What a mighty artist is Life，shooting her shuttle to weave the wings of the locust—one of those insignificant insects of whom long ago Pliny said：“What power，what wisdom，what inconceivable perfection in this least of secrets that the vineyard locust has shown us！”

I have heard that a learned inquirer，for whom life is only a conflict of physical and chemical forces，does not despair of one day obtaining artificially organisable matter—protoplasm
 ，as the of ficial jargon has it．If it were in my power I should hasten to satisfy this ambitious gentleman．

But so be it：you have really prepared protoplasm．By force of meditation，profound study，minute care，impregnable patience，your desire is realised：you have extracted from your apparatus an albuminous slime，easily corruptible and stinking like the devil at the end of a few days：in short，a nastiness．What are you going to do with it？

Organise something？Will you give it the structure of a living edifice？Will you inject it with a hypodermic syringe between two impalpable plates to obtain were it only the wing of a fly？

That is very much what the locust does．It injects its protoplasm between the two surfaces of an embryo organ，and the material forms a wing-cover，because it finds as guide the ideal archetype of which I spoke but now．It is controlled in the labyrinth of its course by a device anterior to the injection：anterior to the material itself．

This archetype，the co-ordinator of forms；this primordial regulator；have you got it on the end of your syringe？No！Then throw away your product．Life will never spring from that chemical filth．



THE GREEN GRASSHOPPER

We are in the middle of July．The astronomical dog-days are just beginning；but in reality the torrid season has anticipated the calendar and for some weeks past the heat has been overpowering．

This evening in the village they are celebrating the National Festival．While the little boys and girls are hopping round a bon fire whose gleams are reflected upon the church-steeple，while the drum is pounded to mark the ascent of each rocket，I am sitting alone in a dark corner，in the comparative coolness that prevails at nine o'clock，harking to the concert of the festival of the fields，the festival of the harvest，grander by far than that which，at this moment，is being celebrated in the village square with gunpowder，lighted torches，Chinese lanterns and，above all，strong drink．It has the simplicity of beauty and the repose of strength．

It is late；and the Cicadae are silent．Glutted with light and heat，they have indulged in symphonies all the livelong day．The advent of the night means rest for them，but a rest frequently disturbed．In the dense branches of the plane-trees a sudden sound rings out like a cry of anguish，strident and short．It is the desperate wail of the Cicada，surprised in his quietude by the Green Grasshopper，that ardent nocturnal huntress，who springs upon him，grips him in the side，opens and ransacks his abdomen．An orgy of music，followed by butchery．

The Green Grasshopper does not appear to be common in my neighbourhood．Last year，intending to make a study of this insect and finding my efforts to hunt it fruitless，I was obliged to have recourse to the good offices of a forest-ranger，who sent me a pair of couples from the Lagarde plateau，that bleak district where the beech-tree begins its escalade of the Ventoux．

Now and then freakish fortune takes it into her head to smile upon the persevering．What was not to be found last year has become almost common this summer．Without leaving my narrow enclosure，I obtain as many Grasshoppers as I could wish．I hear them rustling at night in thegreen thickets．Let us make the most of the windfall，which perhaps will not occur again．

In the month of June my treasures are installed，in a sufficient number of couples，under a wire cover standing on a bed of sand in an earthen pan．It is indeed a magnificent insect，pale-green all over，with two whitish stripes running down its sides．Its imposing size，its slim proportions and its great gauze wings make it the most elegant of our Locustidae．I am enraptured with my captives．What will they teach me？We shall see．For the moment，we must feed them．

I offer the prisoners a leaf of lettuce．They bite into it，certainly，but very sparingly and with a scornful tooth．It soon becomes plain that I am dealing with half-hearted vegetarians．They want something else：they are beasts of prey，apparently．But what manner of prey？A lucky chance taught me．

At break of day I was pacing up and down outside my door，when something fell from the nearest plane-tree with a shrill grating sound．I ran up and saw a Grasshopper gutting the belly of a struggling Cicada．In vain the victim buzzed and waved his limbs：the other did not let go，dipping her head right into the entrails and rooting them out by small mouthfuls．

I knew what I wanted to know：the attack had taken place up above，early in the morning，while the Cicada was asleep；and the plunging of the poor wretch，dissected alive，had made assailant and assailed fall in a bundle to the ground．Since then I have repeatedly had occasion to witness similar carnage．

I have even seen the Grasshopper—the height of audacity，this—dart in pursuit of a Cicada in mad flight．Even so does the Sparrow-hawk pursue the Swallow in the sky．But the bird of prey here is inferior to the insect．It attacks a weaker than itself．The Grasshopper，on the other hand，assaults a colossus，much larger than herself and stronger；and nevertheless the result of the unequal fight is not in doubt．The Grasshopper rarely fails with the sharp pliers of her powerful jaws to disembowel her capture，which，being unprovided with weapons，con fines itself to crying out and kicking．

The main thing is to retain one's hold of the prize，which is not difficult in somnolent darkness．Any Cicada encountered by the fierce Locustid on her nocturnal rounds is bound to die a lamentable death．This explains those sudden agonized notes which grate through the woods at late，unseasonable hours，when the cymbals have long been silent．The murderess in her suit of apple-green has pounced on some sleeping Cicada．

My boarders' menu is settled：I will feed them on Cicadae．They take such a liking to this fare that，in two or three weeks，the floor of the cage is a knacker's yard strewn with heads and empty thoraces，with torn-off wings and disjointed legs．The belly alone disappears almost entirely．This is the tit-bit，not very substantial，but extremely tasty，it would seem．

Here，in fact，in the insect's crop，the syrup is accumulated，the sugary sap which the Cicada's gimlet taps from the tender bark．Is it because of this dainty that the prey's abdomen is preferred to any other morsel？It is quite possible．

I do，in fact，with a view to varying the diet，decide to serve up some very sweet fruits，slices of pear，grape-bits，bits of melon．All this meets with delighted appreciation．The Green Grasshopper resembles the English：she dotes on underdone meat seasoned with jelly．This perhaps is why，on catching the Cicada，she first rips up his paunch，which supplies a mixture of flesh and preserves．

To eat Cicadae and sugar is not possible in every part of the country．In the north，where she abounds，the Green Grasshopper would not find the dish which attracts her so strongly here．She must have other resources．

To convince myself of this，I give her Anoxiae，the summer equivalent of the spring Cockchafer．The Beetle is accepted without hesitation．Nothing is left of him but the wing-cases，head and legs．The result is the same with the magnificent plump Pine Cockchafer，a sumptuous morsel which I find next day eviscerated by my gang of knackers．

These examples teach us enough．They tell us that the Grasshopper is an inveterate consumer of insects，especially of those which are not protected by too hard a cuirass；they are evidence of tastes which are highly carnivorous，but not exclusively so，like those of the Praying Mantis，who refuses everything except game．The butcher of the Cicadae is able to modify an excessively heating diet with vegetable fare．After meat and blood，sugary fruit-pulp；sometimes even，for lack of anything better，a little green stuff．

Nevertheless，cannibalism is prevalent．True，I never witness in my Grasshopper-cages the savagery which is so common in the Praying Mantis，who harpoons her rivals and devours her lovers；but，if some weakling succumb，the survivors hardly ever fail to profit by his carcass as they would in the case of any ordinary prey．With no scarcity of provisions as an excuse，they feast upon their defunct companion．For the rest，all the sabre-bearing clan display，in varying degrees，a propensity for filling their bellies with their maimed comrades．

In other respects，the Grasshoppers live together very peacefully in my cages．No serious strife ever takes place among them，nothing beyond a little rivalry in the matter of food．I hand in a piece of pear．A Grasshopper alights on it at once．Jealously she kicks away any one trying to bite at the delicious morsel．Selfishness reigns everywhere．When she has eaten her fill，she makes way for another，who in her turn becomes intolerant．One after the other，all the inmates of the menagerie come and refresh themselves．After cramming their crops，they scratch the soles of their feet a little with their mandibles，polish up their forehead and eyes with a leg moistened with spittle and then，hanging to the trellis-work or lying on the sand in a posture of contemplation，blissfully they digest and slumber most of the day，especially during the hottest part of it．

It is in the evening，after sunset，that the troop becomes lively．By nine o'clock the animation is at its height．With sudden rushes they clamber to the top of the dome，to descend as hurriedly and climb up once more．They come and go tumultuously，run and hop around the circular track and，without stopping，nibble at the good things on the way．

The males are stridulating by themselves，here and there，teasing the passing fair with their antennae．The future mothers stroll about gravely，with their sabre half-raised．The agitation and feverish excitement means that the great business of pairing is at hand．The fact will escape no practised eye．

It is also what I particularly wish to observe．My wish is satisfied，but not fully，for the late hours at which events take place did not allow me to witness the final act of the wedding．It is late at night or early in the morning that things happen．

The little that I see is confined to interminable preludes．Standing face to face，with foreheads almost touching，the lovers feel and sound each other for a long time with their limp antennae．They suggest two fencers crossing and recrossing harmless foils．From time to time，the male stridulates a little，gives a few short strokes of the bow and then falls silent，feeling perhaps too much overcome to continue．Eleven o'clock strikes；and the declaration is not yet over．Very regretfully，but conquered by sleepiness，I quit the couple．

Next morning，early，the female carries，hanging at the bottom of her ovipositor，a queer bladder-like arrangement，an opaline capsule，the size of a large pea and roughly subdivided into a small number of egg-shaped vesicles．When the insect walks，the thing scrapes along the ground and becomes dirty with sticky grains of sand．The Grasshopper then makes a banquet off this fertilizing capsule，drains it slowly of its contents，and devours it bit by bit；for a long time she chews and rechews the gummy morsel and ends by swallowing it all down．In less than half a day，the milky burden has disappeared，consumed with zest down to the last atom．

This inconceivable banquet must be imported，one would think，from another planet，so far removed is it from earthly habits．What a singular race are the Locustidae，one of the oldest in the animal kingdom on dry land and，like the Scolopendra and the Cephalopod，acting as a belated representative of the manners of antiquity！



THE GREAT PEACOCK，OR EMPEROR MOTH

It was a memorable night！I will name it the Night of the Great Peacock．Who does not know this superb moth，the largest of all our European butter flies with its livery of chestnut velvet and its collar of white fur？The greys and browns of the wings are crossed by a paler zig-zag，and bordered with smoky white；and in the centre of each wing is a round spot，a great eye with a black pupil and variegated iris，resolving into concentric arcs of black，white，chestnut，and purplish red．

Not less remarkable is the caterpillar．Its colour is a vague yellow．On the summit of thinly sown tubercles crowned with a palisade of black hairs are set pearls of a turquoise-blue．The burly brown cocoon，which is notable for its curious tunnel of exit，like an eel-pot，is always found at the base of an old almond-tree，adhering to the bark．The foliage of the same tree nourishes the caterpillar．

On the morning of the 6th of May a female emerged from her cocoon in my presence on my laboratory table．I cloistered her immediately，all damp with the moisture of metamorphosis，in a cover of wire gauze．I had no particular intentions regarding her；I imprisoned her from mere habit；the habit of an observer always on the alert for what may happen．

I was richly rewarded．About nine o'clock that evening，when the household was going to bed，there was a sudden hubbub in the room next to mine．Little Paul，half undressed，was rushing to and fro，running，jumping，stamping，and overturning the chairs as if possessed．I heard him call me．“Come quick！”he shrieked；“come and see these butter flies！Big as birds！The room's full of them！”

I ran．There was that which justified the child's enthusiasm and his hardly hyperbolical exclamation．It was an invasion of giant butter flies；an invasion hitherto unexampled in our house．Four were already caught and placed in a bird-cage．Others—numbers of them—were flying across the ceiling．

This astonishing sight recalled the prisoner of the morning to my mind．“Put on your togs，kiddy！”I told my son；“put down your cage，and come with me．We shall see something worth seeing．”

We had to go downstairs to reach my study，which occupies the right wing of the house．In the kitchen we met the servant；she too was bewildered by the state of affairs．She was pursuing the huge butterflies with her apron，having taken them at first for bats．

It seemed as though the Great Peacock had taken possession of my whole house，more or less．What would it be upstairs，where the prisoner was，the cause of this invasion？Happily one of the two study windows had been left ajar；the road was open．

Candle in hand，we entered the room．What we saw is unforgettable．With a soft flic-flac the great night-moths were flying round the wiregauze cover，alighting，taking flight，returning，mounting to the ceiling，redescending．They rushed at the candle and extinguished it with a flap of the wing；they fluttered on our shoulders，clung to our clothing，grazed our faces．My study had become a cave of a necromancer，the darkness alive with creatures of the night！Little Paul，to reassure himself，held my hand much tighter than usual．

How many were there？About twenty．To these add those which had strayed into the kitchen，the nursery，and other rooms in the house，and the total must have been nearly forty．It was a memorable sight—the Night of the Great Peacock！Come from all points of the compass，warned I know not how，here were forty lovers eager to do homage to the maiden princess that morning born in the sacred precincts of my study．

For the time being I troubled the swarm of pretenders no further．The flame of the candle endangered the visitors；they threw themselves into it stupidly and singed themselves slightly．On the morrow we could resume our study of them，and make certain carefully devised experiments．

To clear the ground a little for what is to follow，let me speak of what was repeated every night during the eight nights my observations lasted．Every night，when it was quite dark，between eight and ten o'clock，the butterflies arrived one by one．The weather was stormy；the sky heavily clouded；the darkness was so profound that out of doors，in the garden and away from the trees，one could scarcely see one's hand before one's face．

In addition to such darkness as this there were certain difficulties of access．The house is hidden by great plane-trees；an alley densely bordered with lilacs and rose-trees make a kind of outer vestibule to the entrance；it is protected from the mistral by groups of pines and screens of cypress．A thicket of evergreen shrubs forms a rampart at a few paces from the door．It was across this maze of leafage，and in absolute darkness，that the butter flies had to find their way in order to attain the end of their pilgrimage．

Under such conditions the screech-owl would not dare to forsake its hollow in the olive-tree．The butter fly，better endowed with its faceted eyes than the owl with its single pupils，goes forward without hesitation，and threads the obstacles without contact．So well it directs its tortuous flight that，in spite of all the obstacles to be evaded，it arrives in a state of perfect freshness，its great wings intact，without the slightest flaw．The darkness is light enough for the butter fly．

Even if we suppose it to be sensitive to rays unknown to the ordinary retina，this extraordinary sight could not be the sense that warns the butter fly at a distance and brings it hastening to the bride．Distance and the objects interposed make the suggestion absurd．

Moreover，apart from illusory refractions，of which there is no question here，the indications of light are precise；one goes straight to the object seen．But the butter fly was sometimes mistaken：not in the general direction，but concerning the precise position of the attractive object．I have mentioned that the nursery on the other side of the house to my study，which was the actual goal of the visitors，was full of butterflies before a light was taken into it．These were certainly incorrectly informed．In the kitchen there was the same crowd of seekers gone astray；but there the light of a lamp，an irresistible attraction to nocturnal insects，might have diverted the pilgrims．

Let us consider only such areas as were in darkness．There the pilgrims were numerous．I found them almost everywhere in the neighbourhood of their goal．When the captive was in my study the butter flies did not all enter by the open window，the direct and easy way，the captive being only a few yards from the window．Several penetrated the house downstairs，wandered through the hall，and reached the staircase，which was barred at the top by a closed door．

These data show us that the visitors to the wedding-feast did not go straight to their goal as they would have done were they attracted by any kind of luminous radiations，whether known or unknown to our physical science．Something other than radiant energy warned them at a distance，led them to the neighbourhood of the precise spot，and left the final discovery to be made after a vague and hesitating search．The senses of hearing and smell warn us very much in this way；they are not precise guides when we try to determine exactly the point of origin of a sound or smell．

What sense is it that informs this great butter fly of the whereabouts of his mate，and leads him wandering through the night？What organ does this sense affect？One suspects the antennæ；in the male butter fly they actually seem to be sounding，interrogating empty space with their long feathery plumes．Are these splendid plumes merely items of finery，or do they really play a part in the perception of the effluvia which guide the lover？It seemed easy，on the occasion I spoke of，to devise a conclusive experiment．

On the morrow of the invasion I found in my study eight of my nocturnal visitors．They were perched，motionless，upon the cross-mouldings of the second window，which had remained closed．The others，having concluded their ballet by about ten o'clock at night，had left as they had entered，by the other window，which was left open night and day．These eight persevering lovers were just what I required for my experiment．

With a sharp pair of scissors，and without otherwise touching the butter flies，I cut off their antennæ near the base．The victims barely noticed the operation．None moved；there was scarcely a flutter of the wings．Their condition was excellent；the wound did not seem to be in the least serious．They were not perturbed by physical suffering，and would therefore be all the better adapted to my designs．They passed the rest of the day in placid immobility on the cross-bars of the window．

A few other arrangements were still to be made．In particular it was necessary to change the scene；not to leave the female under the eyes of the mutilated butter flies at the moment of resuming their nocturnal flight；the difficulty of the search must not be lessened．I therefore removed the cage and its captive，and placed it under a porch on the other side of the house，at a distance of some fifty paces from my study．At nightfall I went for a last time to inspect my eight victims．Six had left by the open window；two still remained，but they had fallen on the floor，and no longer had the strength to recover themselves if turned over on their backs．They were exhausted，dying．Do not accuse my surgery，however．Such early decease was observed repeatedly，with no intervention on my part．

Six，in better condition，had departed．Would they return to the call that attracted them the night before？Deprived of their antennæ，would they be able to find the captive，now placed at a considerable distance from her original position？

The cage was in darkness，almost in the open air．From time to time I visited it with a net and lantern．The visitors were captured，inspected，and immediately released in a neighbouring room，of which I closed the door．This gradual elimination allowed me to count the visitors exactly without danger of counting the same butter fly more than once．Moreover，the provisional prison，large and bare，in no wise harmed or endangered the prisoners；they found a quiet retreat there and ample space．Similar precautions were taken during the rest of my experiments．

After half-past ten no more arrived．The reception was over．Total，twenty- five males captured，of which one only was deprived of its antennæ．So of the six operated on earlier in the day，which were strong enough to leave my study and fly back to the fields，only one had returned to the cage．A poor result，in which I could place no confidence as proving whether the antennæ did or did not play a directing part．It was necessary to begin again upon a larger scale．

Next morning I visited the prisoners of the day before．What I saw was not encouraging．A large number were scattered on the ground，almost inert．Taken between the fingers，several of them gave scarcely a sign of life．Little was to be hoped from these，it would seem．Still，I determined to try；perhaps they would regain their vigour at the lover's hour．

The twenty-four prisoners were all subjected to the amputation of their antennæ．The one operated on the day before was put aside as dying or nearly so．Finally the door of the prison was left open for the rest of the day．Those might leave who could；those could join in the carnival who were able．In order to put those that might leave the room to the test of a search，the cage，which they must otherwise have encountered at the threshold，was again removed，and placed in a room of the opposite wing，on the ground floor．There was of course free access to this room．

Of the twenty-four lacking their antennæ sixteen only left the room．Eight were powerless to do so；they were dying．Of the sixteen，how many returned to the cage that night？Not one．My captives that night were only seven，all new-comers，all wearing antennæ．This result seemed to prove that the amputation of the antennæ was a matter of serious significance．But it would not do to conclude as yet：one doubt remained．

“A fine state I am in！How shall I dare to appear before the other dogs？”said Mouflard，the puppy whose ears had been pitilessly docked．Had my butter flies apprehensions similar to Master Mouflard's？Deprived of their beautiful plumes，were they ashamed to appear in the midst of their rivals，and to prefer their suits？Was it confusion on their part，or want of guidance？Was it not rather exhaustion after an attempt exceeding the duration of an ephemeral passion？Experience would show me．

On the fourth night I took fourteen new-comers and set them apart as they came in a room in which they spent the night．On the morrow，profiting by their diurnal immobility，I removed a little of the hair from the centre of the corselet or neck．This slight tonsure did not inconvenience the insects，so easily was the silky fur removed，nor did it deprive them of any organ which might later on be necessary in the search for the female．To them it was nothing；for me it was the unmistakable sign of a repeated visit．

This time there were none incapable of flight．At night the fourteen shavelings escaped into the open air．The cage，of course，was again in a new place．In two hours I captured twenty butter flies，of whom two were tonsured；no more．As for those whose antennæ I had amputated the night before，not one reappeared．Their nuptial period was over．

Of fourteen marked by the tonsure two only returned．Why did the other twelve fail to appear，although furnished with their supposed guides，their antennæ？To this I can see only one reply：that the Great Peacock is promptly exhausted by the ardours of the mating season．

With a view to mating，the sole end of its life，the great moth is endowed with a marvellous prerogative．It has the power to discover the object of its desire in spite of distance，in spite of obstacles．A few hours，for two or three nights，are given to its search，its nuptial flights．If it cannot profit by them，all is ended；the compass fails，the lamp expires．What profit could life hold henceforth？Stoically the creature withdraws into a corner and sleeps the last sleep，the end of illusions and the end of suffering．

The Great Peacock exists as a butterfly only to perpetuate itself．It knows nothing of food．While so many others，joyful banqueters，fly from flower to flower，unrolling their spiral trunks to plunge them into honeyed blossoms，this incomparable ascetic，completely freed from the servitude of the stomach，has no means of restoring its strength．Its buccal members are mere vestiges，useless simulacra，not real organs able to perform their duties．Not a sip of honey can ever enter its stomach；a magnificent prerogative，if it is not long enjoyed．If the lamp is to burn it must be filled with oil．The Great Peacock renounces the joys of the palate；but with them it surrenders long life．Two or three nights—just long enough to allow the couple to meet and mate—and all is over；the great butter fly is dead．

What，then，is meant by the non-appearance of those whose antennæ I removed？Did they prove that the lack of antennæ rendered them incapable of finding the cage in which the prisoner waited？By no means．Like those marked with the tonsure，which had undergone no damaging operation，they proved only that their time was finished．Mutilated or intact，they could do no more on account of age，and their absence meant nothing．Owing to the delay inseparable from the experiment，the part played by the antennæ escaped me．It was doubtful before；it remained doubtful．

My prisoner under the wire-gauze cover lived for eight days．Every night she attracted a swarm of visitors，now to one part of the house，now to another．I caught them with the net and released them as soon as captured in a closed room，where they passed the night．On the next day they were marked，by means of a slight tonsure on the thorax．

The total number of butterflies attracted on these eight nights amounted to a hundred and fifty；a stupendous number when I consider what searches I had to undertake during the two following years in order to collect the specimens necessary to the continuation of my investigation．Without being absolutely undiscoverable，in my immediate neighbourhood the cocoons of the Great Peacock are at least extremely rare，as the trees on which they are found are not common．For two winters I visited all the decrepit almond-trees at hand，inspected them all at the base of the trunk，under the jungle of stubborn grasses and undergrowth that surrounded them；and how often I returned with empty hands！Thus my hundred and fifty butter flies had come from some little distance；perhaps from a radius of a mile and a quarter or more．How did they learn of what was happening in my study？

Three agents of information affect the senses at a distance：sight，sound，and smell．Can we speak of vision in this connection？Sight could very well guide the arrivals once they had entered the open window；but how could it help them out of doors，among unfamiliar surroundings？Even the fabulous eye of the lynx，which could see through walls，would not be sufficient；we should have to imagine a keenness of vision capable of annihilating leagues of space．It is needless to discuss the matter further；sight cannot be the guiding sense．

Sound is equally out of the question．The big-bodied creature capable of calling her mates from such a distance is absolutely mute，even to the most sensitive ear．Does she perhaps emit vibrations of such delicacy or rapidity that only the most sensitive microphone could appreciate them？The idea is barely possible；but let us remember that the visitors must have been warned at distances of some thousands of yards．Under these conditions it is useless to think of acoustics．

Smell remains．Scent，better than any other impression in the domain of our senses，would explain the invasion of butter flies，and their difficulty at the very last in immediately finding the object of their search．Are there effluvia analogous to what we call odour：effluvia of extreme subtlety，absolutely imperceptible to us，yet capable of stimulating a sense-organ far more sensitive than our own？A simple experiment suggested itself．I would mask these effluvia，stifle them under a powerful，tenacious odour，which would take complete possession of the sense-organ and neutralise the less powerful impression．

I began by sprinkling naphthaline in the room intended for the reception of the males that evening．Beside the female，inside the wire-gauze cover，I placed a large capsule full of the same substance．When the hour of the nocturnal visit arrived I had only to stand at the door of the room to smell a smell as of a gas-works．Well，my artifice failed．The butter flies arrived as usual，entered the room，traversed its gas-laden atmosphere，and made for the wire-gauze cover with the same certainty asin a room full of fresh air．

My confidence in the olfactory theory was shaken．Moreover，I could not continue my experiments．On the ninth day，exhausted by her fruitless period of waiting，the female died，having first deposited her barren eggs upon the woven wire of her cage．Lacking a female，nothing could be done until the following year．

I determined next time to take suitable precautions and to make all preparations for repeating at will the experiments already made and others which I had in mind．I set to work at once，without delay．

In the summer I began to buy caterpillars at a halfpenny apiece．The market was in the hands of some neighbouring urchins，my habitual providers．On Friday，free of the terrors of grammar，they scoured the fields，finding from time to time the Great Peacock caterpillar，and bringing it to me clinging to the end of a stick．They did not dare to touch it，poor little imps！They were thunderstruck at my audacity when I seized it in my fingers as they would the familiar silkworm．

Reared upon twigs of the almond-tree，my menagerie soon provided me with magnificent cocoons．In winter assiduous search at the base of the native trees completed my collection．Friends interested in my researches came to my aid．Finally，after some trouble，what with an open market，commercial negotiations，and searching，at the cost of many scratches，in the undergrowth，I became the owner of an assortment of cocoons of which twelve，larger and heavier than the rest，announced that they were those of females．

Disappointment awaited me．May arrived；a capricious month which set my preparations at naught，troublesome as these had been．Winter returned．The mistral shrieked，tore the budding leaves of the plane-trees，and scattered them over the ground．It was cold as December．We had to light fires in the evening，and resume the heavy clothes we had begun to leave off．

My butterflies were too sorely tried．They emerged late and were torpid．Around my cages，in which the females waited—to-day one，tomorrow another，according to the order of their birth—few males or none came from without．Yet there were some in the neighbourhood，for those with large antennæ which issued from my collection of cocoons wereplaced in the garden directly they had emerged，and were recognised．Whether neighbours or strangers，very few came，and those without enthusiasm．For a moment they entered，then disappeared and did not reappear．The lovers were as cold as the season．

Perhaps，too，the low temperature was unfavourable to the informing effluvia，which might well be increased by heat and lessened by cold as is the case with many odours．My year was lost．Research is disappointing work when the experimenter is the slave of the return and the caprices of a brief season of the year．

For the third time I began again．I reared caterpillars；I scoured the country in search of cocoons．When May returned I was tolerably provided．The season was fine，responding to my hopes．I foresaw the affluence of butter flies which had so impressed me at the outset，when the famous invasion occurred which was the origin of my experiments．

Every night，by squadrons of twelve，twenty，or more，the visitors appeared．The female，a strapping，big-bellied matron，clung to the woven wire of the cover．There was no movement on her part；not even a flutter of the wings．One would have thought her indifferent to all that occurred．No odour was emitted that was perceptible to the most sensitive nostrils of the household；no sound that the keenest ears of the household could perceive．Motionless，recollected，she waited．

The males，by twos，by threes and more，fluttered upon the dome of the cover，scouring over it quickly in all directions，beating it continually with the ends of their wings．There were no conflicts between rivals．Each did his best to penetrate the enclosure，without betraying any sign of jealousy of the others．Tiring of their fruitless attempts，they would fly away and join the dance of the gyrating crowd．Some，in despair，would escape by the open window：new-comers would replace them：and until ten o'clock or thereabouts the wire dome of the cover would be the scene of continual attempts at approach，incessantly commencing，quickly wearying，quickly resumed．

Every night the position of the cage was changed．I placed it north of the house and south；on the ground- floor and the first floor；in the right wing of the house，or fifty yards away in the left wing；in the open air，or hidden in some distant room．All these sudden removals，devised to put the seekers off the scent，troubled them not at all．My time and my pains were wasted，so far as deceiving them was concerned．

The memory of places has no part in the finding of the female．For instance，the day before the cage was installed in a certain room．The males visited the room and fluttered about the cage for a couple of hours，and some even passed the night there．On the following day，at sunset，when I moved the cage，all were out of doors．Although their lives are so ephemeral，the youngest were ready to resume their nocturnal expeditions a second and even a third time．Where did they first go，these veterans of a day？

They knew precisely where the cage had been the night before．One would have expected them to return to it，guided by memory；and that not finding it they would go out to continue their search elsewhere．No；contrary to my expectation，nothing of the kind appeared．None came to the spot which had been so crowded the night before；none paid even a passing visit．The room was recognised as an empty room，with no previous examination，such as would apparently be necessary to contradict the memory of the place．A more positive guide than memory called them elsewhere．

Hitherto the female was always visible，behind the meshes of the wire-gauze cover．The visitors，seeing plainly in the dark night，must have been able to see her by the vague luminosity of what for us is the dark．What would happen if I imprisoned her in an opaque receptacle？Would not such a receptacle arrest or set free the informing effluvia according to its nature？

Practical physics has given us wireless telegraphy by means of the Hertzian vibrations of the ether．Had the Great Peacock butter fly outstripped and anticipated mankind in this direction？In order to disturb the whole surrounding neighbourhood，to warn pretenders at a distance of a mile or more，does the newly emerged female make use of electric or magnetic waves，known or unknown，that a screen of one material would arrest while another would allow them to pass？In a word，does she，after her fashion，employ a system of wireless telegraphy？I see nothing impossible in this；insects are responsible for many inventions equally marvellous．

Accordingly I lodged the female in boxes of various materials；boxes of tin-plate，wood，and cardboard．All were hermetically closed，even sealed with a greasy paste．I also used a glass bell resting upon a base-plateof glass．

Under these conditions not a male arrived；not one，though the warmth and quiet of the evening were propitious．Whatever its nature，whether of glass，metal，card，or wood，the closed receptacle was evidently an insuperable obstacle to the warning effluvia．

A layer of cotton-wool two fingers in thickness had the same result．I placed the female in a large glass jar，and laced a piece of thin cotton batting over the mouth for a cover；this again guarded the secret of my laboratory．Not a male appeared．

But when I placed the females in boxes which were imperfectly closed，or which had chinks in their sides，or even hid them in a drawer or a cupboard，I found the males arrived in numbers as great as when the object of their search lay in the cage of open wire-work freely exposed on a table．I have a vivid memory of one evening when the recluse was hidden in a hat-box at the bottom of a wall-cupboard．The arrivals went straight to the closed doors，and beat them with their wings，toc-toc，trying to enter．Wandering pilgrims，come from I know not where，across fields and meadows，they knew perfectly what was behind the doors of the cupboard．

So we must abandon the idea that the butterfly has any means of communication comparable to our wireless telegraphy，as any kind of screen，whether a good or a bad conductor，completely stops the signals of the female．To give them free passage and allow them to penetrate to a distance one condition is indispensable：the enclosure in which the captive is con fined must not be hermetically sealed；there must be a communication between it and the outer air．This again points to the probability of an odour，although this is contradicted by my experiment with the naphthaline．

My cocoons were all hatched，and the problem was still obscure．Should I begin all over again in the fourth year？I did not do so，for the reason that it is difficult to observe a nocturnal butterfly if one wishes to follow it in all its intimate actions．The lover needs no light to attain his ends；but my imperfect human vision cannot penetrate the darkness．I should require a candle at least，and a candle would be constantly extinguished by the revolving swarm．A lantern would obviate these eclipses，but its doubtful light，interspersed with heavy shadows，by no means commends it to the scruples of an observer，who must see，and see well．

Moreover，the light of a lamp diverts the butter flies from their object，distracts them from their affairs，and seriously compromises the success of the observer．The moment they enter，they rush frantically at the flame，singe their down，and thereupon，terrified by the heat，are of no profit to the observer．If，instead of being roasted，they are held at a distance by an envelope of glass，they press as closely as they can to the flame，and remain motionless，hypnotised．

One night，the female being in the dining-room，on the table，facing the open window，a petroleum lamp，furnished with a large reflector in opaline glass，was hanging from the ceiling．The arrivals alighted on the dome of the wire-gauze cover，crowding eagerly about the prisoner；others，saluting her in passing，flew to the lamp，circled round it a few times，and then，fascinated by the luminous splendour radiating from the opal cone of light，clung there motionless under the reflector．Already the children were raising their hands to seize them．“Leave them，”I said，“leave them．Let us be hospitable：do not disturb the pilgrims who have come to the tabernacle of the light．”

During the whole evening not one of them moved．Next day they were still there．The intoxication of the light had made them forget the intoxication of love．

With creatures so madly in love with the light precise and prolonged experimentation is impracticable the moment the observer requires artificial light．I renounced the Great Peacock and its nocturnal habits．I required a butter fly with different habits；equally notable as a lover，but seeking out the beloved by day．

Before going on to speak of my experiments with a subject fulfilling these conditions，let me break the chronological order of my record in order to say a few words concerning another insect，which appeared after I had completed these inquiries．I refer to the Lesser Peacock．

Some one brought me，from what locality I do not know，a superb cocoon enveloped in an ample wrapping of white silk．From this covering，which lay in large irregular folds，the chrysalis was easily detached；in shape like that of the Great Peacock，but considerably less in size．The anterior extremity，which is defended by an arrangement of fine twigs，converging，and free at the converging ends，forming a device not unlike aneel-pot，which presents access to the chrysalis while allowing the butter fly to emerge without breaking the defence，indicated a relative of the great nocturnal butter fly；the silk-work denoted a spinning caterpillar．

Towards the end of March this curious cocoon yielded up a female of the Lesser Peacock，which was immediately sequestered under a wire-gauze cover in my study．I opened the window to allow news of the event to reach the surrounding country，and left it open so that such visitors as presented themselves should find free access to the cage．The captive clung to the wire gauze and did not move for a week．

She was a superb creature，this prisoner of mine，with her suit of brown velvet，crossed by undulating lines．The neck was surrounded by white fur；there was a carmine spot at the extremity of the upper wings，and four great eyes in which were grouped，in concentric crescents，black，white，red，and yellow ochre：almost the colouring of the Great Peacock，but more vivid．Three or four times in my life I had encountered this butter fly，so remarkable for its size and its costume．The cocoon I had recently seen for the first time；the male I had never seen．I only knew that，according to the books，it was half the size of the female，and less vividly coloured，with orange-yellow on the lower wings．

Would he appear，the elegant unknown，with waving plumes；the butter fly I had never yet seen，so rare does the Lesser Peacock seem to be in our country？Would he，in some distant hedge，receive warning of the bride who waited on my study table？I dared to hope it，and I was right．He arrived even sooner than I had hoped．

Noon struck as we were sitting down to table，when little Paul，delayed by his absorption in the expected event，suddenly ran to rejoin us，his cheeks glowing．Between his fingers we saw the fluttering wings of a handsome butter fly，caught but a moment before，while it was hovering in front of my study．He showed it me，questioning me with his eyes．

“Aha！”I cried，“this is precisely the pilgrim we are waiting for．Fold your napkin and come and see what happens．We will dine later．”

Dinner was forgotten before the marvels that came to pass．With inconceivable punctuality the butterflies hastened to meet the magical call of the captive．With tortuous flight they arrived one by one．All came from the north．This detail is significant．A week earlier there had been asavage return of the winter．The bise blew tempestuously，killing the early almond blossom．It was one of those ferocious storms which in the South commonly serve as a prelude to the spring．But the temperature had now suddenly softened，although the wind still blew from the north．

Now on this first occasion all the butter flies hastening to the prisoner entered the garden from the north．They followed the direction of the wind；not one flew against it．If their guide was a sense of smell like ours，if they were guided by fragrant atoms suspended in the air，they should have arrived in the opposite direction．Coming from the south，we might believe them to be warned by effluvia carried on the wind；coming from the north in time of mistral，that resistless sweeper of earth and air，how can we suppose that they had perceived，at a remote distance，what we will call an odour？The idea of a flow of odoriferous atoms in a direction contrary to that of the aerial torrent seems to me inadmissible．

For two hours，under a radiant sun，the visitors came and went before the outer wall of the study．Most of them sought for a long time，exploring the wall，flying on a level with the ground．To see them thus hesitating you would say that they were puzzled to find the exact position of the lure which called them．Although they had come from such a distance without a mistake，they seemed imperfectly informed once they were on the spot．Nevertheless，sooner or later they entered the room and saluted the captive，without showing any great ardour．At two o'clock all was over．Ten butter flies had arrived．

During the whole week，and always about noon，at the hour of the brightest sunlight，the butter flies arrived，but in decreasing numbers．The total approached forty．I thought it useless to repeat experiments which would add nothing to what I had already learned．I will con fine myself to stating two facts．

In the first place，the Lesser Peacock is diurnal；that is to say，it celebrates its mating under the dazzling brilliance of noon．It needs the full force of the sunlight．The Great Peacock，on the contrary，which it so closely resembles both in its adult form and the work of its caterpillar，requires the darkness of the first hours of the night．Who can explain this strange contrast in habits？

In the second place，a powerful current of air，sweeping away in acontrary direction all particles that might inform the sense of smell，does not prevent the butter flies from arriving from a direction opposite to that taken by the effluvial stream，as we understand such matters．

To continue：I needed a diurnal moth or butterfly：not the Lesser Peacock，which came too late，when I had nothing to ask of it，but another，no matter what，provided it was a prompt guest at the wedding feast．Was I to find such an insect？



THE OAK EGGAR，OR BANDED MONK

Yes：I was to find it．I even had it already in my possession．An urchin of seven years，with an alert countenance，not washed every day，bare feet，and dilapidated breeches supported by a piece of string，who frequented the house as a dealer in turnips and tomatoes，arrived one day with his basket of vegetables．Having received the few halfpence expected by his mother as the price of the garden-stuff，and having counted them one by one into the hollow of his hand，he took from his pocket an object which he had discovered the day before beneath a hedge when gathering greenstuff for his rabbits．

“And this—will you have this？”he said，handing me the object．

“Why，certainly I will have it．Try to find me more，as many as you can，and on Sunday you shall have lots of rides on the wooden horses．In the meantime here is a penny for you．Don't forget it when you make up your accounts；don't mix it with your turnip-money；put it by itself．”Beaming with satisfaction at such wealth，little touzle-head promised to search industriously，already foreseeing a fortune．

When he had gone I examined the thing．It was worth examination．It was a fine cocoon，thick and with blunt ends，very like a silkworm's cocoon，firm to the touch and of a tawny colour．A brief reference to the text-books almost convinced me that this was a cocoon of the Bombyx quercus．If so，what a find！I could continue my inquiry and perhaps con firm what my study of the Great Peacock had made me suspect．

The Bombyx of the oak-tree is，in fact，a classic moth；indeed，there is no entomological text-book but speaks of its exploits at mating-time．It is said that a female emerged from the pupa in captivity，in the interior of an apartment，and even in a closed box．It was far from the country，amidst the tumult of a large city．Nevertheless，the event was known to those concerned in the woods and meadows．Guided by some mysterious compass，the males arrived，hastening from the distant fields；they went to the box，fluttered against it，and flew to and fro in the room．

These marvels I had learned by reading；but to see such a thing with one's own eyes，and at the same time to devise experiments，is quite another thing．What had my penny bargain in store for me？Would the famous Bombyx issue from it？

Let us call it by its other name，the Banded Monk．This original name of Monk was suggested by the costume of the male；a monk's robe of a modest rusty red．But in the case of the female the brown fustian gives place to a beautiful velvet，with a pale transversal band and little white eyes on the fore pair of wings．

The Monk is not a common butterfly which can be caught by any one who takes out a net at the proper season．I have never seen it around our village or in the solitude of my grounds during a residence of twenty years．It is true that I am not a fervent butter fly-catcher；the dead insect of the collector's cabinet has little interest for me；I must have it living，in the exercise of its functions．But although I have not the collector's zeal I have an attentive eye to all that flies or crawls in the fields．A butter fly so remarkable for its size and colouring would never have escaped my notice had I encountered it．

The little searcher whom I had enticed by a promise of rides upon wooden horses never made a second find．For three years I requisitioned friends and neighbours，and especially their children，sharp-sighted snappers-up of trifles；I myself hunted often under heaps of withered leaves；I inspected stone-heaps and visited hollow tree-trunks．Useless pains；the precious cocoon was not to be found．It is enough to say that the Banded Monk is extremely rare in my neighbourhood．The importance of this fact will presently appear．

As I suspected，my cocoon was truly that of the celebrated Oak Eggar．On the 20th of August a female emerged from it：corpulent，big-bellied，coloured like the male，but lighter in hue．I placed her under the usual wire cover in the centre of my laboratory table，littered as it was with books，bottles，trays，boxes，test-tubes，and other apparatus．I have explained the situation in speaking of the Great Peacock．Two windows light the room，both opening on the garden．One was closed，the other open day and night．The butter fly was placed in the shade，between the lines of the two windows，at a distance of 12 or 15 feet．

The rest of that day and the next went by without any occurrence worthy of notice．Hanging by the feet to the front of the wire cover，on the side nearest to the light，the prisoner was motionless，inert．There was no oscillation of the wings，no tremor of the antennæ，the female of the Great Peacock behaved in a similar fashion．

The female Bombyx gradually matured，her tender tissues gradually becoming firmer．By some process of which our scientists have not the least idea she elaborated a mysterious lure which would bring her lovers from the four corners of the sky．What was happening in this big-bellied body；what transmutations were accomplished，thus to affect the whole countryside？

On the third day the bride was ready．The festival opened brilliantly．I was in the garden，already despairing of success，for the days were passing and nothing had occurred，when towards three in the afternoon，the weather being very hot and the sun radiant，I perceived a crowd of butterflies gyrating in the embrasure of the open window．

The lovers had at last come to visit their lady．Some were emerging from the room，others were entering it；others，clinging to the wall of the house，were resting as though exhausted by a long journey．I could see others approaching in the distance，flying over the walls，over the screens of cypress．They came from all directions，but at last with decreasing frequency．I had missed the opening of the convocation，and now the gathering was almost complete．

I went indoors and upstairs．This time，in full daylight and without losing a detail，I witnessed once more the astonishing spectacle to which the great nocturnal butter fly had first introduced me．The study contained a cloud of males，which I estimated，at a glance，as being about sixty in number，so far as the movement and confusion allowed me to count them at all．After circling a few times over the cage many of them went to the open window，but returned immediately to recommence their evolutions．The most eager alighted on the cover，trampling on one another，jostling one another，trying to get the best places．On the other side of the barrier the captive，her great body hanging against the wire，waited immovable．She betrayed not a sign of emotion in the face of this turbulent swarm．

Going and entering，perched on the cover or fluttering round the room，for more than three hours they continued their frenzied saraband．But the sun was sinking，and the temperature was slowly falling．The ardour of the butter flies also cooled．Many went out not to return．Others took up their positions to wait for the gaieties of the following day；they clung to the cross-bars of the closed window as the males of the Great Peacock had done．The rejoicings were over for the day．They would certainly be renewed on the morrow，since the courtship was without result on account of the barrier of the wire-gauze cover．But，alas I to my great disappointment，they were not resumed，and the fault was mine．Late in the day a Praying Mantis was brought to me，which merited attention on account of its exceptionally small size．Preoccupied with the events of the afternoon，and absent-minded，I hastily placed the predatory insect under the same cover as the moth．It did not occur to me for a moment that this cohabitation could lead to any harm．The Mantis was so slender，and the other so corpulent！

Alas！I little knew the fury of carnage animating the creature that wielded those tiny grappling-irons！Next morning I met with a disagreeable surprise：I found the little Mantis devouring the great moth．The head and the fore part of the thorax had already disappeared．Horrible creature！at what an evil hour you came to me！Goodbye to my researches，the plans which I had caressed all night in my imagination！For three years for lack of a subject，I was unable to resume them．

Bad luck，however，was not to make me forget the little I had learned．On one single occasion about sixty males had arrived．Considering the rarity of the Oak Eggar，and remembering the years of fruitless search on the part of my helpers and myself，this number was no less than stupefying．The undiscoverable had suddenly become multitudinous at the call of the female．

Whence did they come？From all sides，and undoubtedly from considerable distances．During my prolonged searches every bush and thicket and heap of stones in my neighbourhood had become familiar to me，and I can assert that the Oak Eggar was not to be found there．For such a swarm to collect as I found in my laboratory the moths must have come from all directions，from the whole district，and within a radius that I dare not guess at．

Three years went by and by chance two more cocoons of the Monk or Oak Eggar again fell into my hands．Both produced females，at an intervalof a few days towards the middle of August；so that I was able to vary and repeat my experiments．

I rapidly repeated the experiments which had given me such positive results in the instance of the Great Peacock moth．The pilgrims of the day were no less skilful at finding their mates than the pilgrims of the night．They laughed at all my tricks．Infallibly they found the prisoners in their wire-gauze prisons，no matter in what part of the house they were placed；they discovered them in the depths of a wall-cupboard；they divined the secret of all manner of boxes，provided these were not rigorously air-tight．They came no longer when the box was hermetically sealed．So far this was only a repetition of the feats of the Great Peacock．

A box perfectly closed，so that the air contained therein had no communication with the external atmosphere，left the male in complete ignorance of the recluse．Not a single one arrived，even when the box was exposed and plain to see on the window-sill．Thus the idea of strongly scented effluvia，which are cut off by screens of wood，metal，card，glass，or what not，returns with double force．

I have shown that the great nocturnal moth was not thrown off the scent by the powerful odour of naphthaline，which I thought would mask the extra-subtle emanations of the female，which were imperceptible to human olfactory organs．I repeated the experiment with the Oak Eggar．This time I used all the resources of scent and stench that my knowledge of drugs would permit．

A dozen saucers were arranged，some in the interior of the wire-gauze cover，the prison of the female，and some around it，in an unbroken circle．Some contained naphthaline；others the essential oil of spike-lavender；others petroleum，and others a solution of alkaline sulphur giving off a stench of rotten eggs．Short of asphyxiating the prisoner I could do no more．These arrangements were made in the morning，so that the room should be saturated when the congregation of lovers should arrive．

In the afternoon the laboratory was filled with the most abominable stench，in which the penetrating aroma of spike-lavender and the stink of sulphuretted hydrogen were predominant．I must add that tobacco was habitually smoked in this room，and in abundance．The concerted odours of a gas-works，a smoking-room，a perfumery，a petroleum well，and achemical factory—would they succeed in confusing the male moths？

By no means．About three o'clock the moths arrived in as great numbers as usual．They went straight to the cage，which I had covered with a thick cloth in order to add to their difficulties．Seeing nothing when once they had entered，and immersed in an extraordinary atmosphere in which any subtle fragrance should have been annihilated，they nevertheless made straight for the prisoner，and attempted to reach her by burrowing under the linen cloth．My artifice had no result．

After this set-back，so obvious in its consequences，which only repeated the lesson of the experiments made with naphthaline when my subject was the Great Peacock，I ought logically to have abandoned the theory that the moths are guided to their wedding festivities by means of strongly scented effluvia．That I did not do so was due to a fortuitous observation．Chance often has a surprise in store which sets us on the right road when we have been seeking it in vain．

One afternoon，while trying to determine whether sight plays any part in the search for the female once the males had entered the room，I placed the female in a bell-glass and gave her a slender twig of oak with withered leaves as a support．The glass was set upon a table facing the open window．Upon entering the room the moths could not fail to see the prisoner，as she stood directly in the way．The tray，containing a layer of sand，on which the female had passed the preceding day and night，covered with a wire-gauze dish-cover，was in my way．Without premeditation I placed it at the other end of the room on the floor，in a corner where there was but little light．It was a dozen yards away from the window．

The result of these preparations entirely upset my preconceived ideas．None of the arrivals stopped at the bell-glass，where the female was plainly to be seen，the light falling full upon her prison．Not a glance，not an inquiry．They all flew to the further end of the room，into the dark corner where I had placed the tray and the empty dish-cover．

They alighted on the wire dome，explored it persistently，beating their wings and jostling one another．All the afternoon，until sunset，the moths danced about the empty cage the same saraband that the actual presence of the female had previously evoked．Finally they departed：not all，for there were some that would not go，held by some magical attractive force．

Truly a strange result！The moths collected where there was apparently nothing to attract them，and remained there，unpersuaded by the sense of sight；they passed the bell-glass actually containing the female without halting for a moment，although she must have been seen by many of the moths both going and coming．Maddened by a lure，they paid no attention to the reality．

What was the lure that so deceived them？All the preceding night and all the morning the female had remained under the wire-gauze cover；sometimes clinging to the wire-work，sometimes resting on the sand in the tray．Whatever she touched—above all，apparently，with her distended abdomen—was impregnated，as a result of long contact，with a certain emanation．This was her lure，her love-philtre；this it was that revolutionised the Oak Eggar world．The sand retained it for some time and diffused the effluvium in turn．They passed by the glass prison in which the female was then con fined and hastened to the meshes of wire and the sand on which the magic philtre had been poured；they crowded round the deserted chamber where nothing of the magician remained but the odorous testimony of her sojourn．

The irresistible philtre requires time for its elaboration．I conceive of it as an exhalation which is given off during courtship and gradually saturates whatever is in contact with the motionless body of the female．If the bell-glass was placed directly on the table，or，still better，on a square of glass，the communication between the inside and the outside was insufficient，and the males，perceiving no odour，did not arrive so long as that condition of things obtained．It was plain that this failure of transmission was not due to the action of the glass as a screen simply，for if I established a free communication between the interior of the bell-glass and the open air by supporting it on three small blocks，the moths did not collect round it at once，although there were plenty in the room；but in the course of half an hour or so the feminine alembic began to operate，and the visitors crowded round the bell-glass as usual．

In possession of these data and this unexpected enlightenment I varied the experiments，but all pointed to the same conclusion．In the morning I established the female under the usual wire-gauze cover．For support I gave her a little twig of oak as before．There，motionless as if dead，shecrouched for hours，half buried in the dry leaves，which would thus become impregnated with her emanations．When the hour of the daily visits drew near I removed the twig，which was by then thoroughly saturated with the emanations，and laid it on a chair not far from the open window．On the other hand I left the female under the cover，plainly exposed on the table in the middle of the room．

The moths arrived as usual：first one，then two，then three，and presently five and six．They entered，flew out again，re-entered，mounted，descended，came and went，always in the neighbourhood of the window，not far from which was the chair on which the twig lay．None made for the large table，on which，a few steps further from the window，the female awaited them in the wire-gauze cover．They hesitated，that was plain；they were still seeking．

Finally they found．And what did they find？Simply the twig，which that morning had served the ample matron as bed．Their wings rapidly fluttering，they alighted on the foliage；they explored it over and under，probed it，raised it，and displaced it so that the twig finally fell to the floor．None the less they continued to probe between the leaves．Under the buffets and the draught of their wings and the clutches of their eager feet the little bundle of leaves ran along the floor like a scrap of paper patted by the paws of a cat．

While the twig was sliding away with its band of investigators two new arrivals appeared．The chair lay in their path．They stopped at it and searched eagerly at the very spot on which the twig had been lying．But with these，as with the others，the real object of their desires was there，close by，under a wire cover which was not even veiled．None took any note of it．On the floor，a handful of butter flies were still hustling the bunch of leaves on which the female had reposed that morning；others，on the chair，were still examining the spot where the twig had lain．The sun sank，and the hour of departure struck．Moreover，the emanations were growing feebler，were evaporating．Without more ado the visitors left．We bade them goodbye till the morrow．

The following tests showed me that the leaf-covered twig which accidentally enlightened me might be replaced by any other substance．Some time before the visitors were expected I placed the female on a bed of cloth or flannel，card or paper．I even subjected her to the rigours of a camp-bed of wood，glass，marble，and metal．All these objects，after a contact of sufficient duration，had the same attraction for the males as the female moth herself．They retained this property for a longer or shorter time，according to their nature．Cardboard，flannel，dust，sand，and porous objects retained it longest．Metals，marble，and glass，on the contrary，quickly lost their efficacy．Finally，anything on which the female had rested communicated its virtues by contact；witness the butter flies crowding on the straw-bottomed chair after the twig fell to the ground．

Using one of the most favourable materials— flannel，for example—I witnessed a curious sight．I placed a morsel of flannel on which the mother moth had been lying all the morning at the bottom of a long test-tube or narrow-necked bottle，just permitting of the passage of a male moth．The visitors entered the vessels，struggled，and did not know how to extricate themselves．I had devised a trap by means of which I could exterminate the tribe．Delivering the prisoners，and removing the flannel，which I placed in a perfectly closed box，I found that they re-entered the trap；attracted by the effluvia that the flannel had communicated to the glass．

I was now convinced．To call the moths of the countryside to the wedding-feast，to warn them at a distance and to guide them the nubile female emits an odour of extreme subtlety，imperceptible to our own olfactory sense-organs．Even with their noses touching the moth，none of my household has been able to perceive the faintest odour；not even the youngest，whose sensibility is as yet unvitiated．

This scent readily impregnates any object on which the female rests for any length of time，when this object becomes a centre of attraction as active as the moth herself until the effluvium is evaporated．

Nothing visible betrays the lure．On a sheet of paper，a recent resting-place，around which the visitors had crowded，there was no visible trace，no moisture；the surface was as clean as before the impregnation．

The product is elaborated slowly，and must accumulate a little before it reveals its full power．Taken from her couch and placed elsewhere the female loses her attractiveness for the moment and is an object of indifference；it is to the resting-place，saturated by long contact，that the arrivals fly．But the female soon regains her power．

The emission of the warning effluvium is more or less delayed according to the species．The recently metamorphosed female must mature a little and her organs must settle to their work．Born in the morning，the female of the Great Peacock moth sometimes has visitors the night of the same day；but more often on the second day，after a preparation of forty hours or so．The Oak Eggar does not publish her banns of marriage before the third or fourth day．

Let us return for a moment to the problematical function of the antennæ．The male Oak Eggar has a sumptuous pair，as has the Great Peacock or Emperor Moth．Are we to regard these silky“feelers”as a kind of directing compass？—I resumed，but without attaching much importance to the matter，my previous experiment of amputation．None of those operated on returned．Do not let us draw conclusions from that fact alone．We saw in the case of the Great Peacock that more serious reasons than the truncation of the antennæ made return as a rule impossible．

Moreover，a second Bombyx or Eggar，the Clover Moth，very like the Oak Eggar，and like it superbly plumed，poses us a very difficult problem．It is fairly abundant around my home；even in the orchard I find its cocoon，which is easily confounded with that of the Oak Eggar．I was at first deceived by the resemblance．From six cocoons，which I expected to yield Oak Eggars，I obtained，about the end of August，six females of the other species．Well：about these six females，born in my house，never a male appeared，although they were undoubtedly present in the neighbourhood．

If the ample and feathery antennæ are truly sense-organs，which receive information of distant objects，why were not my richly plumed neighbours aware of what was passing in my study？Why did their feathery“feelers”leave them in ignorance of events which would have brought flocks of the other Eggar？Once more，the organ does not determine the aptitude．One individual or species is gifted，but another is not，despite an organic equality．



THE ELEPHANT-BEETLE

Some of our machines have extraordinary-looking mechanisms，which remain inexplicable so long as they are seen in repose．But wait until the whole is in motion；then the uncouth-looking contrivance，with its cog-wheels interacting and its connecting-rods oscillating，will reveal the ingenious combination in which all things are skilfully disposed to produce the desired effects．It is the same with certain insects；with certain weevils，for instance，and notably with the Acorn-beetles or Balanini，which are adapted，as their name denotes，to the exploitation of acorns，nuts，and other similar fruits．

The most remarkable，in my part of France，is the Acorn Elephant．It is well named；the very name evokes a mental picture of the insect．It is a living caricature，this beetle with the prodigious snout．The latter is no thicker than a horsehair，reddish in colour，almost rectilinear，and of such length that in order not to stumble the insect is forced to carry it stiffly outstretched like a lance in rest．What is the use of this embarrassing pike，this ridiculous snout？

Here I can see some reader shrug his shoulders．Well，if the only end of life is to make money by hook or by crook，such questions are certainly ridiculous．

Happily there are some to whom nothing in the majestic riddle of the universe is little．They know of what humble materials the bread of thought is kneaded；a nutriment no less necessary than the bread made from wheat；and they know that both labourers and inquirers nourish the world with an accumulation of crumbs．

Let us take pity on the question，and proceed．Without seeing it at work，we already suspect that the fantastic beak of the Balaninus is a drill analogous to those which we ourselves use in order to perforate hard materials．Two diamond-points，the mandibles，form the terminal armature of the drill．Like the Larinidæ，but under conditions of greater difficulty，the Curculionidæ must use the implement in order to prepare the way for the installation of their eggs．

But however well founded our suspicion may be，it is not a certitude．I can only discover the secret by watching the insect at work．

Chance，the servant of those that patiently solicit it，grants me a sight of the acorn-beetle at work，in the earlier half of October．My surprise is great，for at this late season all industrial activity is as a rule at an end．The first touch of cold and the entomological season is over．

To-day，moreover，it is wild weather；the bise is moaning，glacial，cracking one's lips．One needs a robust faith to go out on such a day in order to inspect the thickets．Yet if the beetle with the long beak exploits the acorns，as I think it does，the time presses if I am to catch it at its work．The acorns，still green，have acquired their full growth．In two or three weeks they will attain the chestnut brown of perfect maturity，quickly followed by their fall．

My seemingly futile pilgrimage ends in success．On the evergreen oaks I surprise a Balaninus with the trunk half sunk in an acorn．Careful observation is impossible while the branches are shaken by the mistral．I detach the twig and lay it gently upon the ground．The insect takes no notice of its removal；it continues its work．I crouch beside it，sheltered from the storm behind a mass of underwood，and watch operations．

Shod with adhesive sandals which later on，in my laboratory，will allow it rapidly to climb a vertical sheet of glass，the elephant-beetle is solidly established on the smooth，steep curvature of the acorn．It is working its drill．Slowly and awkwardly it moves around its implanted weapon，describing a semicircle whose centre is the point of the drill，and then another semicircle in the reverse direction．This is repeated over and over again；the movement，in short，is identical with that we give to a bradawl when boring a hole in a plank．

Little by little the rostrum sinks into the acorn．At the end of an hour it has entirely disappeared．A short period of repose follows，and finally the instrument is withdrawn．What is going to happen next？Nothing on this occasion．The Balaninus abandons its work and solemnly retires，disappearing among the withered leaves．For the day there is nothing more to be learned．

But my interest is now awakened．On calm days，more favourable to the entomologist，I return to the woods，and I soon have sufficient insects to people my laboratory cages．Foreseeing a serious difficulty in the slowness with which the beetle labours，I prefer to study them indoors，with the unlimited leisure only to be found in one's own home．

The precaution is fortunate．If I had tried to continue as I began，and to observe the Balaninus in the liberty of the woods，I should never，even with the greatest good fortune，have had the patience to follow to the end the choice of the acorn，the boring of the hole，and the laying of the eggs，so meticulously deliberate is the insect in all its affairs；as the reader will soon be able to judge．

Three species of oak-tree compose the copse inhabited by the Balaninus：the evergreen oak and the pubescent oak，which would become fine trees if the woodman would give them time，and the kermes oak，a mere scrubby bush．The first species，which is the most abundant of the three，is that preferred by the Balaninus．The acorn is firm，elongated，and of moderate size；the cup is covered with little warts．The acorns of the pubescent oak are usually stunted，short，wrinkled，and fluted，and subject to premature fall．The aridity of the hills of Sérignan is unfavourable to them．The Acorn-beetles accept them only in default of something better．

The kermes，a dwarf oak，a ridiculous tree which a man can jump over，surprises me by the wealth of its acorns，which are large，ovoidal growths，the cup being covered with scales．The Balaninus could not make a better choice；the acorn affords a safe，strong dwelling and a capacious storehouse of food．

A few twigs from these three trees，well provided with acorns，are arranged under the domes of some of my wire-gauze covers，the ends being plunged into a glass of water which will keep them fresh．A suitable number of couples are then introduced into the cages；and the latter are placed at the windows of my study，where they obtain the direct sunlight for the greater part of the day．Let us now arm ourselves with patience，and keep a constant watch upon events．We shall be rewarded；the exploitation of the acorn deserves to be seen．

Matters do not drag on for very long．Two days after these preparations I arrive at the precise moment when the task is commenced．The mother，larger than the male，and equipped with a longer drill，is inspecting her acorn，doubtless with a view to depositing her eggs．

She goes over it step by step，from the point to the stem，both above and below．On the warty cup progression is easy；over the rest of the surface it would be impossible，were not the soles of her feet shod with adhesive pads，which enable her to retain her hold in any position．Without the least uncertainty of footing，the insect walks with equal facility over the top or bottom or up the sides of the slippery fruit．

The choice is made；the acorn is recognised as being of good quality．The time has come to sink the hole．On account of its excessive length it is not easy to manœuvre the beak．To obtain the best mechanical effect the instrument must be applied perpendicularly to the convex surface of the acorn，and the embarrassing implement which is carried in front of the insect when the latter is not at work must now be held in such a position as to be beneath the worker．

To obtain this result the insect rears herself upon her hind legs，supporting herself upon the tripod formed by the end of the wing-covers and the posterior tarsi．It would be hard to imagine anything more curious than this little carpenter，as she stands upright and brings her nasal bradawl down towards her body．

Now the drill is held plumb against the surface，and the boring commences．The method is that I witnessed in the wood on the day of the storm．Very slowly the insect veers round from right to left，then from left to right．Her drill is not a spiral gimlet which will sink itself by a constant rotary motion；it is a bradawl，or rather a trochar，which progresses by little bites，by alternative erosion，first in one direction，then the other．

Before continuing，let me record an accident which is too striking to be passed over．On various occasions I have found the insect dead in the midst of its task．The body is in an extraordinary position，which would be laughable if death were not always a serious thing，above all when it comes suddenly，in the midst of labour．

The drill is implanted in the acorn just a little beyond the tip；the work was only commenced．At the top of the drill，at right angles to it，the Balaninus is suspended in the air，far from the supporting surface of the acorn．It is dried，mummified，dead I know not how long．The legs are rigid and contracted under the body．Even if they retained the flexibility and the power of extension that were theirs in life，they would fall far short of the surface of the acorn．What then has happened，that this unhappy insect should be impaled like a specimen beetle with a pin through its head？

An accident of the workshop is responsible．On account of the length of its implement the beetle commences her work standing upright，supported by the two hind-legs．Imagine a slip，a false step on the part of the two adhesive feet；the unfortunate creature will immediately lose her footing，dragged by the elasticity of the snout，which she was forced to bend somewhat at the beginning．Torn away from her foothold，the suspended insect vainly struggles in air；nowhere can her feet，those safety anchors，find a hold．She starves at the end of her snout，for lack of foothold whereby to extricate herself．Like the artisans in our factories，the elephant-beetle is sometimes the victim of her tools．Let us wish her good luck，and sure feet，careful not to slip，and proceed．

On this occasion all goes well，but so slowly that the descent of the drill，even when amplified by the magnifying-glass，cannot be perceived．The insect veers round perpetually，rests，and resumes her work．An hour passes，two hours，wearying the observer by their sustained attention；for I wish to witness the precise moment when the beetle withdraws her drill，turns round，and deposits her egg in the mouth of the orifice．This，at least，is how I foresee the event．

Two hours go by，exhausting my patience．I call the household to my aid．Three of us take turns，keeping an uninterrupted watch upon the persevering creature whose secret I intend at any cost to discover．

It was well that I called in helpers to lend me their eyes and their attention．After eight hours—eight interminable hours，when it was nearly night，the sentinel on the watch calls me．The insect appears to have finished．She does，in fact，very cautiously withdraw her beak，as though fearing to slip．Once the tool is withdrawn she holds it pointing directly in front of her．

The moment has come…．Alas，no！Once more I am cheated；my eight hours of observation have been fruitless．The Balaninus decamps；abandons her acorn without laying her eggs．I was certainly right to distrust the result of observation in the open woods．Such concentration among the oaks，exposed to the sun，wind，and rain would have been an intolerable task．

During the whole of October，with the aid of such helpers as areneeded，I remark a number of borings，not followed by the laying of eggs．The duration of the observer's task varies greatly．It usually amounts to a couple of hours；sometimes it exceeds half the day．

With what object are these perforations made，so laborious and yet so often unused？Let us first of all discover the position of the egg，and the first mouthfuls taken by the grub，and perhaps the reply will be found．

The peopled acorns remain on the oak，held in their cups as though nothing had occurred to the detriment of the cotyledons．With a little attention they may be readily recognised．Not far from the cup，on the smooth，still green envelope of the acorn a little point is visible；a tiny needle-prick．A narrow brown aureole，the product of mortification，is not long in appearing．This marks the opening of the hole．Sometimes，but more rarely，the hole is drilled through the cup itself．

Let us select those acorns which have been recently perforated：that is to say，those in which the perforation is not yet surrounded by the brown ring which appears in course of time．Let us shell them．Many contain nothing out of the way；the Balaninus has bored them but has not laid her eggs in them．They resemble the acorns which for hours and hours were drilled in my laboratory but not utilised．Many，on the contrary，contain an egg．

Now however distant the entrance of the bore may be，this egg is always at the bottom of the acorn，within the cup，at the base of the cotyledonary matter．The cup furnishes a thin film like swan-skin which imbibes the sapid exudations from the stem，the source of nourishment．I have seen a young grub，hatched under my eyes，eat as his first mouthfuls this tender cottony layer，which is moist and flavoured with tannin．

Such nutriment，juicy and easy of digestion，like all nascent organic matter，is only found in this particular spot；and it is only there，between the cup and the base of the cotyledons，that the elephant-beetle establishes her egg．The insect knows to a nicety the position of the portions best adapted to the feeble stomach of the newly hatched larva．

Above this is the tougher nutriment of the cotyledons．Refreshed by its first meal，the grub proceeds to attack this；not directly，but in the tunnel bored by the mother，which is littered with tiny crumbs and half-masticated shavings．With this light mealy diet the strength of the grub increases，and it then plunges directly into the substance of the acorn．

These data explain the tactics of the gravid mother．What is her object when，before proceeding to sink her hole，she inspects her acorn，from above，below，before and behind，with such meticulous care？She is making sure that the acorn is not already occupied．The larder is amply stored，but it does not contain enough for two．Never in fact，have I found two larvæ in the same acorn．One only，always only one，digests the copious meal and converts it into a greenish dust before leaving it and descending to the ground．Only an insignificant shell remains uneaten．The rule is，to each grub one acorn．

Before trusting the egg to the acorn it is therefore essential to subject it to a thorough examination，to discover whether it already has an occupant．This possible occupant would be at the base of the acorn，under the cover of the cup．Nothing could be more secret than this hiding-place．Not an eye could divine the inhabitant if the surface of the acorn did not bear the mark of a tiny perforation．

This mark，just visible，is my guide．Its presence tells me that the acorn is inhabited，or at least that it has been prepared for the reception of the egg；its absence tells me that the acorn has not yet been appropriated．The elephant-beetle undoubtedly draws the same conclusions．

I see matters from on high，with a comprehensive glance，assisted at will by the magnifying-glass．I turn the acorn between my fingers for a moment，and the inspection is concluded．The beetle，investigating the acorn at close quarters，is often obliged to scrutinise practically the entire surface before detecting the tell-tale spot．Moreover，the welfare of her family demands a far more careful search than does my curiosity．This is the reason for her prolonged and deliberate examination．

The search is concluded；the acorn is recognised as unoccupied．The drill is applied to the surface and rotated for hours；then，very often，the insect departs，disdaining the result of her work．Why such protracted efforts？Was the beetle piercing the fruit merely to obtain drink and refreshment？Was the beak thrust into the depths of the base merely to obtain，from the choicer parts，a few sips of nutritious sap？Was the whole undertaking merely a matter of personal nourishment？

At first I believed this to be the solution，though surprised at the display of so much perseverance rewarded by the merest sip．The behaviour of the males，however，forced me to abandon this idea．They also possess the long beak，and could readily make such perforations if they wished；yet I have never seen one take up his stand upon an acorn and work at it with his augur．Then why this fruitless labour？A mere nothing suffices these abstemious creatures．A super ficial operation performed upon the surface of a tender leaf yields them sufficient sustenance．

If the males，the unoccupied males who have leisure to enjoy the pleasures of the palate，ask no more than the sap of the leaf，how should the mothers，busied with the affairs of the breeding-season，find time to waste upon such dearly bought pleasures as the inner juices of the acorn？No，the acorn is not perforated for the purpose of drinking its juices．It is possible that once the beak is deeply sunk，the female may take a mouthful or two，but it is certain that food and drink are not the objects in view．At last I begin to foresee the solution of the problem．The egg，as I have said，is always at the base of the acorn，in the midst of a soft cottony layer which is moistened by the sap which oozes from the stalk．The grub，upon hatching out，being as yet incapable of attacking the firm substance of the cotyledons，masticates the delicate felt-like layer at the base of the cup and is nourished by its juices．

But as the acorn matures this layer becomes more solid in its consistency．The soft tissues harden；the moist tissues dry up．There is a period during which the acorn fulfils to perfection the conditions most conducive to the welfare of the grub．At an earlier period matters would not have reached the desired stage；at a later period the acorn would be too mature．

The exterior of the acorn gives no indication whatever of the progress of this internal cookery．In order not to inflict unsuitable food on the grub，the mother beetle，not sufficiently informed by the look of the acorn，is thus obliged to taste，at the end of her trunk，the tissues at the base of the cup．

The nurse，before giving her charge a spoonful of broth，tests it by tasting it．In the same way the mother beetle plunges her trunk into the base of the cup，to test the contents before bestowing them upon her offspring．If the food is recognised as being satisfactory the egg is laid；if not，the perforation is abandoned without more ado．This explains the perforations which serve no purpose，in spite of so much labour；the tissues at the base of the cup，being carefully tested，are not found to be in the required condition．The elephant-beetles are difficult to please and take in finite pains when the first mouthful of the grub is in question．

To place the egg in a position where the new-born grub will find light and juicy and easily digested nutriment is not enough for those far-seeing mothers；their cares look beyond this point．An intermediary period is desirable，which will lead the little larva from the delicacies of its first hours to the diet of hard acorn．This intermediary period is passed in the gallery，the work of the maternal beak．There it finds the crumbs，the shavings bitten off by the chisels of the rostrum．Moreover，the walls of the tunnel，which are softened by mortification，are better suited than the rest of the acorn to the tender mandibles of the larva．

Before setting to work on the cotyledons the grub does，in fact，commence upon the contents and walls of this tiny passage．It first consumes the shavings lying loose in the passage；it devours the brown fragments adhering to the walls；finally，being now sufficiently strengthened，it attacks the body of the acorn，plunges into it，and disappears．The stomach is ready；the rest is a blissful feast．

This intermediary tunnel must be of a certain length，in order to satisfy the needs of infancy，so the mother must labour at the work of drilling．If the perforation were made solely with the purpose of tasting the material at the base of the acorn and recognising its degree of maturity，the operation might be very much shorter，since the hole could be sunk through the cup itself from a point close to the base．This fact is not unrecognised；I have on occasion found the insect perforating the scaly cup．

In such a proceeding I see the attempt of a gravid mother pressed for time to obtain prompt information．If the acorn is suitable the boring will be recommenced at a more distant point，through the surface of the acorn itself．When an egg is to be laid the rule is to bore the hole from a point as distant as is practicable from the base—as far，in short，as the length of the rostrum will permit．

What is the object of this long perforation，which often occupies more than half the day？Why this tenacious perseverance when，not far from the stalk，at the cost of much less time and fatigue，the rostrum could attain the desired point—the living spring from which the new-born grub is to drink？The mother has her own reasons for toiling in this manner；in doing thus she still attains the necessary point，the base of the acorn，and at the same time—a most valuable result—she prepares for the grub a long tube of fine，easily digested meal．

But these are trivialities！Not so，if you please，but high and important matters，speaking to us of the infinite pains which preside over the preservation of the least of things；witnesses of a superior logic which regulates the smallest details．

The Balaninus，so happily inspired as a mother，has her place in the world and is worthy of notice．So，at least，thinks the blackbird，which gladly makes a meal of the insect with the long beak when fruits grow rare at the end of autumn．It makes a small mouthful，but a tasty，and is a pleasant change after such olives as yet withstand the cold．

And what without the blackbird and its rivalry of song were the reawakening of the woods in spring？Were man to disappear，annihilated by his own foolish errors，the festival of the life-bringing season would be no less worthily observed，celebrated by the fluting of the yellow-billed songster．

To the meritorious rôle of regaling the blackbird，the minstrel of the forest，the Balaninus adds another—that of moderating the superfluity of vegetation．Like all the mighty who are worthy of their strength，the oak is generous；it produces acorns by the bushel．What could the earth do with such prodigality？The forest would stifle itself for want of room；excess would ruin the necessary．

But no sooner is this abundance of food produced than there is an in flux from every side of consumers only too eager to abate this inordinate production．The field-mouse，a native of the woods，stores acorns in a gravel-heap near its hay-lined nest．A stranger，the jay，comes in flocks from far away，warned I know not how．For some weeks it flies feasting from oak to oak，giving vent to its joys and its emotions in a voice like that of a strangling cat；then，its mission accomplished，it returns to the North whence it came．

The Balaninus has anticipated them all．The mother confided her eggs to the acorns while yet they were green．These have now fallen to earth，brown before their time，and pierced by a round hole through which the larva has escaped after devouring the contents．Under one single oak a basket might easily be filled with these ruined shells．More than the jay，more than the field-mouse，the elephant-beetle has contributed to reduce the superfluity of acorns．

Presently man arrives，busied in the interest of his pig．In my village it is quite an important event when the municipal hoardings announce the day for opening the municipal woods for the gathering of acorns．The more zealous visit the woods the day before and select the best places．Next day，at daybreak，the whole family is there．The father beats the upper branches with a pole；the mother，wearing a heavy hempen apron which enables her to force her way through the stubborn undergrowth，gathers those within reach of the hand，while the children collect those scattered upon the ground．First the small baskets are filled，then the big corbeilles，and then the sacks．

After the field-mouse，the jay，the weevil，and so many others have taken toll comes man，calculating how many pounds of bacon-fat his harvest will be worth．One regret mingles with the cheer of the occasion；it is to see so many acorns scattered on the ground which are pierced，spoiled，good for nothing．And man curses the author of this destruction；to hear him you would think the forest is meant for him alone，and that the oaks bear acorns only for the sake of his pig．

My friend，I would say to him，the forest guard cannot take legal proceedings against the offender，and it is just as well，for our egoism，which is inclined to see in the acorn only a garland of sausages，would have annoying results．The oak calls the whole world to enjoy its fruits．We take the larger part because we are the stronger．That is our only right．

More important than our rights is the equitable division of the fruits of the earth between the various consumers，great and little，all of whom play their part in this world．If it is good that the blackbird should flute and rejoice in the burgeoning of the spring，then it is no bad thing that acorns should be worm-eaten．In the acorn the dessert of the blackbird is prepared；the Balaninus，the tasty mouthful that puts flesh upon his flanks and music into his throat．

Let the blackbird sing，and let us return to the eggs of the Curculionidæ．We know where the egg is—at the base of the acorn，because the tenderestand most juicy tissues of the fruit are there．But how did it get there，so far from the point of entry？A very tri fling question，it is true；puerile even，if you will．Do not let us disdain to ask it；science is made of these puerilities．

The first man to rub a piece of amber on his sleeve and to find that it thereupon attracted fragments of chaff had certainly no vision of the electric marvels of our days．He was amusing himself in a childlike manner．Repeated，tested，and probed in every imaginable way，the child's experiment has become one of the forces of the world．

The observer must neglect nothing；for he never knows what may develop out of the humblest fact．So again we will ask：by what process did the egg of the elephant-beetle reach a point so far from the orifice in the acorn？

To one who was not already aware of the position of the egg，but knew that the grub attacked the base of the acorn first，the solution of that fact would be as follows：the egg is laid at the entrance of the tunnel，at the surface，and the grub，crawling down the gallery sunk by the mother，gains of its own accord this distant point where its infant diet is to be found．

Before I had sufficient data this was my own belief；but the mistake was soon exposed．I plucked an acorn just as the mother withdrew，after having for a moment applied the tip of the abdomen to the orifice of the passage just opened by her rostrum．The egg，so it seemed，must be there，at the entrance of the passage…．But no，it was not！It was at the other extremity of the passage！If I dared，I would say it had dropped like a stone into a well．

That idea we must abandon at once；the passage is extremely narrow and encumbered with shavings，so that such a thing would be impossible．Moreover，according to the direction of the stem，accordingly as it pointed upwards or downwards，the egg would have to fall downwards in one acorn and upwards in another．

A second explanation suggests itself，not less perilous．It might be said：“The cuckoo lays her egg on the grass，no matter where；she lifts it in her beak and places it in the nearest appropriate nest．”Might not the Balaninus follow an analogous method？Does she employ the rostrum to place the egg in its position at the base of the acorn？I cannot see that the insect has any other implement capable of reaching this remote hiding-place．

Nevertheless，we must hastily reject such an absurd explanation as a last，desperate resort．The elephant-beetle certainly does not lay its egg in the open and seize it in its beak．If it did so the delicate ovum would certainly be destroyed，crushed in the attempt to thrust it down a narrow passage half choked with debris．

This is very perplexing．My embarrassment will be shared by all readers who are acquainted with the structure of the elephant-beetle．The grasshopper has a sabre，an oviscapt which plunges into the earth and sows the eggs at the desired depth；the Leuscopis has a probe which finds its way through the masonry of the mason-bee and lays the egg in the cocoon of the great somnolent larva；but the Balaninus has none of these swords，daggers，or pikes；she has nothing but the tip of her abdomen．Yet she has only to apply that abdominal extremity to the opening of the passage，and the egg is immediately lodged at the very bottom．

Anatomy will give us the answer to the riddle，which is otherwise indecipherable．I open the body of a gravid female．There，before my eyes，is something that takes my breath away．There，occupying the whole length of the body，is an extraordinary device；a red，horny，rigid rod；I had almost said a rostrum，so greatly does it resemble the implement which the insect carries on his head．It is a tube，fine as a horsehair，slightly enlarged at the free extremity，like an old-fashioned blunderbuss，and expanding to form an egg-shaped capsule at the point of origin．

This is the oviduct，and its dimensions are the same as those of the rostrum．As far as the perforating beak can plunge，so far the oviscapt，the interior rostrum，will reach．When working upon her acorn the female chooses the point of attack so that the two complementary instruments can each of them reach the desired point at the base of the acorn．

The matter now explains itself．The work of drilling completed，the gallery ready，the mother turns and places the tip of the abdomen against the orifice．She extrudes the internal mechanism，which easily passes through the loose debris of the boring．No sign of the probe appears，so quickly and discreetly does it work；nor is any trace of it to be seen when，the egg having been properly deposited，the implement ascends and returns to the abdomen．It is over，and the mother departs，and we have not caught a glimpse of her internal mechanism．

Was I not right to insist？An apparently insignificant fact has led to the authentic proof of a fact that the Larinidæ had already made me suspect．The long-beaked weevils have an internal probe，an abdominal rostrum，which nothing in their external appearance betrays；they possess，among the hidden organs of the abdomen，the counterpart of the grasshopper's sabre and the ichneumon's dagger．



THE PEA-WEEVIL—BRUCHUS PISI

Peas are held in high esteem by mankind．From remote ages man has endeavoured，by careful culture，to produce larger，tenderer，and sweeter varieties．Of an adaptable character，under careful treatment the plant has evolved in a docile fashion，and has ended by giving us what the ambition of the gardener desired．To-day we have gone far beyond the yield of the Varrons and Columellas，and further still beyond the original pea；from the wild seeds confided to the soil by the first man who thought to scratch up the surface of the earth，perhaps with the half-jaw of a cave-bear，whose powerful canine tooth would serve him as a ploughshare！

Where is it，this original pea，in the world of spontaneous vegetation？Our own country has nothing resembling it．Is it to be found elsewhere？On this point botany is silent，or replies only with vague probabilities．

We find the same ignorance elsewhere on the subject of the majority of our alimentary vegetables．Whence comes wheat，the blessed grain which gives us bread？No one knows．You will not find it here，except in the care of man；nor will you find it abroad．In the East，the birthplace of agriculture，no botanist has ever encountered the sacred ear growing of itself on unbroken soil．

Barley，oats，and rye，the turnip and the beet，the beetroot，the carrot，the pumpkin，and so many other vegetable products，leave us in the same perplexity；their point of departure is unknown to us，or at most suspected behind the impenetrable cloud of the centuries．Nature delivered them to us in the full vigour of the thing untamed，when their value as food was indifferent，as to-day she offers us the sloe，the bullace，the blackberry，the crab；she gave them to us in the state of imperfect sketches，for us to fill out and complete；it was for our skill and our labour patiently to induce the nourishing pulp which was the earliest form of capital，whose interest is always increasing in the primordial bank of the tiller of the soil．

As storehouses of food the cereal and the vegetable are，for the greater part，the work of man．The fundamental species，a poor resource in their original state，we borrowed as they were from the natural treasury of the vegetable world；the perfected race，rich in alimentary materials，is the result of our art．

If wheat，peas，and all the rest are indispensable to us，our care，by a just return，is absolutely necessary to them．Such as our needs have made them，incapable of resistance in the bitter struggle for survival，these vegetables，left to themselves without culture，would rapidly disappear，despite the numerical abundance of their seeds，as the foolish sheep would disappear were there no more sheep-folds．

They are our work，but not always our exclusive property．Wherever food is amassed，the consumers collect from the four corners of the sky；they invite themselves to the feast of abundance，and the richer the food the greater their numbers．Man，who alone is capable of inducing agrarian abundance，is by that very fact the giver of an immense banquet at which legions of feasters take their place．By creating more juicy and more generous fruits he calls to his enclosures，despite himself，thousands and thousands of hungry creatures，against whose appetites his prohibitions are helpless．The more he produces，the larger is the tribute demanded of him．Wholesale agriculture and vegetable abundance favour our rival the insect．

This is the immanent law．Nature，with an equal zeal，offers her mighty breast to all her nurslings alike；to those who live by the goods of others no less than to the producers．For us，who plough，sow，and reap，and weary ourselves with labour，she ripens the wheat；she ripens it also for the little Calender-beetle，which，although exempted from the labour of the fields，enters our granaries none the less，and there，with its pointed beak，nibbles our wheat，grain by grain，to the husk．

For us，who dig，weed，and water，bent with fatigue and burned by the sun，she swells the pods of the pea；she swells them also for the weevil，which does no gardener's work，yet takes its share of the harvest at its own hour，when the earth is joyful with the new life of spring．

Let us follow the manœuvres of this insect which takes its tithe of the green pea．I，a benevolent ratepayer，will allow it to take its dues；it is precisely to benefit it that I have sown a few rows of the beloved plant in a corner of my garden．Without other invitation on my part than this modest expenditure of seed-peas it arrives punctually during the month of May．It has learned that this stony soil，rebellious to the culture of the kitchen-gardener，is bearing peas for the first time．In all haste therefore it has hurried，an agent of the entomological revenue system，to demand its dues．

Whence does it come？It is impossible to say precisely．It has come from some shelter，somewhere，in which it has passed the winter in a state of torpor．The plane-tree，which sheds its rind during the heats of the summer，furnishes an excellent refuge for homeless insects under its partly detached sheets of bark．I have often found our weevil in such a winter refuge．Sheltered under the dead covering of the plane，or otherwise protected while the winter lasts，it awakens from its torpor at the first touch of a kindly sun．The almanack of the instincts has aroused it；it knows as well as the gardener when the pea-vines are in flower，and seeks its favourite plant，journeying thither from every side，running with quick，short steps，or nimbly flying．

A small head，a fine snout，a costume of ashen grey sprinkled with brown，flattened wing-covers，a dumpy，compact body，with two large black dots on the rear segment—such is the summary portrait of my visitor．The middle of May approaches，and with it the van of the invasion．

They settle on the flowers，which are not unlike white-winged butter flies．I see them at the base of the blossom or inside the cavity of the“keel”of the flower，but the majority explore the petals and take possession of them．The time for laying the eggs has not yet arrived．The morning is mild；the sun is warm without being oppressive．It is the moment of nuptial flights；the time of rejoicing in the splendour of the sunshine．Everywhere are creatures rejoicing to be alive．Couples come together，part，and re-form．When towards noon the heat becomes too great，the weevils retire into the shadow，taking refuge singly in the folds of the flowers whose secret corners they know so well．To-morrow will be another day of festival，and the next day also，until the pods，emerging from the shelter of the“keel”of the flower，are plainly visible，enlarging from day to day．

A few gravid females，more pressed for time than the others，con fide their eggs to the growing pod，flat and meagre as it issues from its floral sheath．These hastily laid batches of eggs，expelled perhaps by the exigencies of an ovary incapable of further delay，seem to me in serious danger；for the seed in which the grub must establish itself is as yet no more than a tender speck of green，without firmness and without any farinaceous tissue．No larva could possible find sufficient nourishment there，unless it waited for the pea to mature．

But is the grub capable of fasting for any length of time when once hatched？It is doubtful．The little I have seen tells me that the new-born grub must establish itself in the midst of its food as quickly as possible，and that it perishes unless it can do so．I am therefore of opinion that such eggs as are deposited in immature pods are lost．However，the race will hardly suffer by such a loss，so fertile is the little beetle．We shall see directly how prodigal the female is of her eggs，the majority of which are destined to perish．

The important part of the maternal task is completed by the end of May，when the shells are swollen by the expanding peas，which have reached their final growth，or are but little short of it．I was anxious to see the female Bruchus at work in her quality of Curculionid，as our classification declares her．The other weevils are Rhyncophora，beaked insects，armed with a drill with which to prepare the hole in which the egg is laid．The Bruchus possesses only a short snout or muzzle，excellently adapted for eating soft tissues，but valueless as a drill．

The method of installing the family is consequently absolutely different．There are no industrious preparations as with the Balinidæ，the Larinidæ，and the Rhynchitides．Not being equipped with a long oviscapt，the mother sows her eggs in the open，with no protection against the heat of the sun and the variations of temperature．Nothing could be simpler，and nothing more perilous to the eggs，in the absence of special characteristics which would enable them to resist the alternate trials of heat and cold，moisture and drought．

In the caressing sunlight of ten o'clock in the morning the mother runs up and down the chosen pod，first on one side，then on the other，with a jerky，capricious，unmethodical gait．She repeatedly extrudes a short oviduct，which oscillates right and left as though to graze the skin of the pod．An egg follows，which is abandoned as soon as laid．

A hasty touch of the oviduct，first here，then there，on the green skin of the pea-pod，and that is all．The egg is left there，unprotected，in the full sunlight．No choice of position is made such as might assist the grub when it seeks to penetrate its larder．Some eggs are laid on the swellings created by the peas beneath；others in the barren valleys which separate them．The first are close to the peas，the second at some distance from them．In short，the eggs of the Bruchus are laid at random，as though on the wing．

We observe a still more serious vice：the number of eggs is out of all proportion to the number of peas in the pod．Let us note at the outset that each grub requires one pea；it is the necessary ration，and is largely sufficient to one larva，but is not enough for several，nor even for two．One pea to each grub，neither more nor less，is the unchangeable rule．

We should expect to find signs of a procreative economy which would impel the female to take into account the number of peas contained in the pod which she has just explored；we might expect her to set a numerical limit on her eggs in conformity with that of the peas available．But no such limit is observed．The rule of one pea to one grub is always contradicted by the multiplicity of consumers．

My observations are unanimous on this point．The number of eggs deposited on one pod always exceeds the number of peas available，and often to a scandalous degree．However meagre the contents of the pod there is a superabundance of consumers．Dividing the sum of the eggs upon such or such a pod by that of the peas contained therein，I find there are five to eight claimants for each pea；I have found ten，and there is no reason why this prodigality should not go still further．Many are called，but few are chosen！What is to become of all these supernumeraries，perforce excluded from the banquet for want of space？

The eggs are of a fairly bright amber yellow，cylindrical in form，smooth，and rounded at the ends．Their length is at most a twenty- fifth of an inch．Each is affixed to the pod by means of a slight network of threads of coagulated albumen．Neither wind nor rain can loosen their hold．

The mother not infrequently emits them two at a time，one above the other；not infrequently，also，the uppermost of the two eggs hatches before the other，while the latter fades and perishes．What was lacking to this egg，that it should fail to produce a grub？Perhaps a bath of sunlight；the incubating heat of which the outer egg has robbed it．Whether on account of the fact that it is shadowed by the other egg，or for other reasons，the elder of the eggs in a group of two rarely follows the normal course，but perishes on the pod，dead without having lived．

There are exceptions to this premature end；sometimes the two eggs develop equally well；but such cases are exceptional，so that the Bruchid family would be reduced to about half its dimensions if the binary system were the rule．To the detriment of our peas and to the advantage of the beetle，the eggs are commonly laid one by one and in isolation．

A recent emergence is shown by a little sinuous ribbon-like mark，pale or whitish，where the skin of the pod is raised and withered，which starts from the egg and is the work of the new-born larva；a sub-epidermic tunnel along which the grub works its way，while seeking a point from which it can escape into a pea．This point once attained，the larva，which is scarcely a twenty- fifth of an inch in length，and is white with a black head，perforates the envelope and plunges into the capacious hollow of the pod．

It has reached the peas and crawls upon the nearest．I have observed it with the magnifier．Having explored the green globe，its new world，it begins to sink a well perpendicularly into the sphere．I have often seen it half-way in，wriggling its tail in the effort to work the quicker．In a short time the grub disappears and is at home．

The point of entry，minute，but always easily recognisable by its brown coloration on the pale green background of the pea，has no fixed location；it may be at almost any point on the surface of the pea，but an exception is usually made of the lower half；that is，the hemisphere whose pole is formed by the supporting stem．

It is precisely in this portion that the germ is found，which will not be eaten by the larva，and will remain capable of developing into a plant，in spite of the large aperture made by the emergence of the adult insect．Why is this particular portion left untouched？What are the motives that safeguard the germ？

It goes without saying that the Bruchus is not considering the gardener．The pea is meant for it and for no one else．In refusing the few bites that would lead to the death of the seed，it has no intention of limiting its destruction．It abstains from other motives．

Let us remark that the peas touch laterally，and are pressed one against the other，so that the grub，when searching for a point of attack，cannot circulate at will．Let us also note that the lower pole expands into the umbilical excrescence，which is less easy of perforation than those parts protected by the skin alone．It is even possible that the umbilicum，whose organisation differs from that of the rest of the pea，contains a peculiar sap that is distasteful to the little grub．

Such，doubtless，is the reason why the peas exploited by the Bruchus are still able to germinate．They are damaged，but not dead，because the invasion was conducted from the free hemisphere，a portion less vulnerable and more easy of access．Moreover，as the pea in its entirety is too large for a single grub to consume，the consumption is limited to the portion preferred by the consumer，and this portion is not the essential portion of the pea．

With other conditions，with very much smaller or very much larger seeds，we shall observe very different results．If too small，the germ will perish，gnawed like the rest by the insufficiently provisioned inmate；if too large，the abundance of food will permit of several inmates．Exploited in the absence of the pea，the cultivated vetch and the broad bean afford us an excellent example；the smaller seed，of which all but the skin is devoured，is left incapable of germination；but the large bean，even though it may have held a number of grubs，is still capable of sprouting．

Knowing that the pod always exhibits a number of eggs greatly in excess of the enclosed peas，and that each pea is the exclusive property of one grub，we naturally ask what becomes of the super fluous grubs．Do they perish outside when the more precocious have one by one taken their places in their vegetable larder？or do they succumb to the intolerant teeth of the first occupants？Neither explanation is correct．Let us relate the facts．

On all old peas—they are at this stage dry—from which the adult Bruchus has emerged，leaving a large round hole of exit，the magnifying-glass will show a variable number of fine reddish punctuations，perforated in the centre．What are these spots，of which I count five，six，and even more on a single pea？It is impossible to be mistaken：they are the points of entry of as many grubs．Several grubs have entered the pea，but of the whole group only one has survived，fattened，and attained the adult age．And the others？We shall see．

At the end of May，and in June，the period of egg-laying，let us inspect the still green and tender peas．Nearly all the peas invaded show us the multiple perforations already observed on the dry peas abandoned by the weevils．Does this actually mean that there are several grubs in the pea？Yes．Skin the peas in question，separate the cotyledons，and break them up as may be necessary．We shall discover several grubs，extremely youthful，curled up comma-wise，fat and lively，each in a little round niche in the body of the pea．

Peace and welfare seem to reign in the little community．There is no quarrelling，no jealousy between neighbours．The feast has commenced；food is abundant，and the feasters are separated one from another by the walls of uneaten substance．With this isolation in separate cells no conflicts need be feared；no sudden bite of the mandibles，whether intentional or accidental．All the occupants enjoy the same rights of property，the same appetite，and the same strength．How does this communal feast terminate？

Having first opened them，I place a number of peas which are found to be well peopled in a glass test-tube．I open others daily．In this way I keep myself informed as to the progress of the various larvæ．At first nothing noteworthy is to be seen．Isolated in its narrow chamber，each grub nibbles the substance around it，peacefully and parsimoniously．It is still very small；a mere speck of food is a feast；but the contents of one pea will not suffice the whole number to the end．Famine is ahead，and all but one must perish．

Soon，indeed，the aspect of things is entirely changed．One of the grubs—that which occupies the central position in the pea—begins to grow more quickly than the others．Scarcely has it surpassed the others in size when the latter cease to eat，and no longer attempt to burrow forwards．They lie motionless and resigned；they die that gentle death which comes to unconscious lives．Henceforth the entire pea belongs to the sole survivor．Now what has happened that these lives around the privileged one should be thus annihilated？In default of a satisfactory reply，I will propose a suggestion．

In the centre of the pea，less ripened than the rest of the seed by the chemistry of the sun，may there not be a softer pulp，of a quality better adapted to the infantile digestion of the grub？There，perhaps，being nourished by tenderer，sweeter，and perhaps more tasty tissues，the stomach becomes more vigorous，until it is fit to undertake less easily digested food．A nursling is fed on milk before proceeding to bread and broth．May not the central portion of the pea be the feeding-bottle of the Bruchid？

With equal rights，fired by an equal ambition，all the occupants of the pea bore their way towards the delicious morsel．The journey is laborious，and the grubs must rest frequently in their provisional niches．They rest；while resting they frugally gnaw the riper tissues surrounding them；they gnaw rather to open a way than to fill their stomachs．

Finally one of the excavators，favoured by the direction taken，attains the central portion．It establishes itself there，and all is over；the others have only to die．How are they warned that the place is taken？Do they hear their brother gnawing at the walls of his lodging？can they feel the vibration set up by his nibbling mandibles？Something of the kind must happen，for from that moment they make no attempt to burrow further．Without struggling against the fortunate winner，without seeking to dislodge him，those which are beaten in the race give themselves up to death．I admire this candid resignation on the part of the departed．

Another condition—that of space—is also present as a factor．The pea-weevil is the largest of our Bruchidæ．When it attains the adult stage it requires a certain amplitude of lodging，which the other weevils do not require in the same degree．A pea provides it with a sufficiently spacious cell；nevertheless，the cohabitation of two in one pea would be impossible；there would be no room，even were the two to put up with a certain discomfort．Hence the necessity of an inevitable decimation，which will suppress all the competitors save one．

Now the superior volume of the broad bean，which is almost as much beloved by the weevil as the pea，can lodge a considerable community，and the solitary can live as a cenobite．Without encroaching on the domain of their neighbours，five or six or more can find room in the one bean．

Moreover，each grub can find its infant diet；that is，that layer which，remote from the surface，hardens only gradually and remains full of sap until a comparatively late period．This inner layer represents the crumb of a loaf，the rest of the bean being the crust．

In the pea，a sphere of much less capacity，it occupies the central portion；a limited point at which the grub develops，and lacking which it perishes；but in the bean it lines the wide adjoining faces of the two flattened cotyledons．No matter where the point of attack is made，the grub has only to bore straight down when it quickly reaches the softer tissues．What is the result？I have counted the eggs adhering to a bean-pod and the beans included in the pod，and comparing the two figures I find that there is plenty of room for the whole family at the rate of five or six dwellers in each bean．No super fluous larvæ perish of hunger when barely issued from the egg；all have their share of the ample provision；all live and prosper．The abundance of food balances the prodigal fertility of the mother．

If the Bruchus were always to adopt the broad bean for the establishment of her family I could well understand the exuberant allowance of eggs to one pod；a rich food-stuff easily obtained evokes a large batch of eggs．But the case of the pea perplexes me．By what aberration does the mother abandon her children to starvation on this totally insufficient vegetable？Why so many grubs to each pea when one pea is sufficient only for one grub？

Matters are not so arranged in the general balance-sheet of life．A certain foresight seems to rule over the ovary so that the number of mouths is in proportion to the abundance or scarcity of the food consumed．The Scarabæus，the Sphex，the Necrophorus，and other insects which prepare and preserve alimentary provision for their families，are all of a narrowly limited fertility，because the balls of dung，the dead or paralysed insects，or the buried corpses of animals on which their offspring are nourished are provided only at the cost of laborious efforts．

The ordinary bluebottle，on the contrary，which lays her eggs upon butcher's meat or carrion，lays them in enormous batches．Trusting in the inexhaustible riches represented by the corpse，she is prodigal of offspring，and takes no account of numbers．In other cases the provision is acquired by audacious brigandage，which exposes the newly born offspring to a thousand mortal accidents．In such cases the mother balances the chances of destruction by an exaggerated flux of eggs．Such is the case with the Meloides，which，stealing the goods of others under conditions of the greatest peril，are accordingly endowed with a prodigious fertility．

The Bruchus knows neither the fatigues of the laborious，obliged to limit the size of her family，nor the misfortunes of the parasite，obliged to produce an exaggerated number of offspring．Without painful search，entirely at her ease，merely moving in the sunshine over her favourite plant，she can ensure a sufficient provision for each of her offspring；she can do so，yet is foolish enough to over-populate the pod of the pea；a nursery insufficiently provided，in which the great majority will perish of starvation．This ineptitude is a thing I cannot understand：it clashes too completely with the habitual foresight of the maternal instinct．

I am inclined to believe that the pea is not the original food plant of the Bruchus．The original plant must rather have been the bean，one seed of which is capable of supporting half a dozen or more larvæ．With the larger cotyledon the crying disproportion between the number of eggs and the available provision disappears．

Moreover，it is indubitable that the bean is of earlier date than the pea．Its exceptional size and its agreeable flavour would certainly have attracted the attention of man from the remotest periods．The bean is a ready-made mouthful，and would be of the greatest value to the hungry tribe．Primitive man would at an early date have sown it beside his wattled hut．

Coming from Central Asia by long stages，their wagons drawn by shaggy oxen and rolling on the circular discs cut from the trunks of trees，the early immigrants would have brought to our virgin land，first the bean，then the pea，and finally the cereal，that best of safeguards against famine．They taught us the care of herds，and the use of bronze，the material of the first metal implement．Thus the dawn of civilisation arose over France．

With the bean did those ancient teachers also involuntarily bring us the insect which to-day disputes it with us？It is doubtful；the Bruchidæ seem to be indigenous．At all events，I find them levying tribute from various indigenous plants，wild vegetables which have never tempted the appetite of man．They abound in particular upon the great forest vetch，with its magnificent heads of flowers and long handsome pods．The seeds are not large，being indeed smaller than the garden pea；but eaten to the very skin，as they invariably are，each is sufficient to the needs of its grub．

We must not fail to note their number．I have counted more than twenty in a single pod，a number unknown in the case of the pea，even in the most prolific varieties．Consequently this superb vetch is in general able to nourish without much loss the family confided to its pod．

Where the forest vetch is lacking，the Bruchus，none the less，bestows its habitual prodigality of eggs upon another vegetable of similar flavour，but incapable of nourishing all the grubs：for the example，the travelling vetch or the cultivated vetch．The number of eggs remains high even upon insufficient pods，because the original food-plant offered a copious provision，both in the multiplicity and the size of the seeds．If the Bruchus is really a stranger，let us regard the bean as the original food-plant；if indigenous，the large vetch．

Sometime in the remote past we received the pea，growing it at first in the prehistoric vegetable garden which already supplied the bean．It was found a better article of diet than the broad bean，which to-day，after such good service，is comparatively neglected．The weevil was of the same opinion as man，and without entirely forgetting the bean and the vetch it established the greater part of its tribe upon the pea，which from century to century was more widely cultivated．To-day we have to share our peas：the Bruchidæ take what they need，and bestow their leavings on us．

This prosperity of the insect which is the offspring of the abundance and quality of our garden products is from another point of view equivalent to decadence．For the weevil，as for ourselves，progress in matters of food and drink is not always beneficial．The race would profit better if it remained frugal．On the bean and the vetch the Bruchus founded colonies in which the infant mortality was low．There was room for all．On the pea-vine，delicious though its fruits may be，the greater part of its offspring die of starvation．The rations are few，and the hungry mouths are multitudinous．

We will linger over this problem no longer．Let us observe the grub which has now become the sole tenant of the pea by the death of its brothers．It has had no part in their death；chance has favoured it，that is all．In the centre of the pea，a wealthy solitude，it performs the duty of a grub；the sole duty of eating．It nibbles the walls enclosing it，enlarging its lodgment，which is always entirely filled by its corpulent body．It is well shaped，fat，and shining with health．If I disturb it，it turns gently in its niche and sways its head．This is its manner of complaining of my importunities．Let us leave it in peace．

It profits so greatly and so swiftly by its position that by the time the dog-days have come it is already preparing for its approaching liberation．The adult is not sufficiently well equipped to open for itself a way out through the pea，which is now completely hardened．The larva knows of this future helplessness，and with consummate art provides for its release．With its powerful mandibles it bores a channel of exit，exactly round，with extremely clean-cut sides．The most skilful ivory-carver could do no better．

To prepare the door of exit in advance is not enough；the grub must also provide for the tranquillity essential to the delicate processes of nymphosis．An intruder might enter by the open door and injure the helpless nymph．This passage must therefore remain closed．But how？

As the grub bores the passage of exit it consumes the farinaceous matter without leaving a crumb．Having come to the skin of the pea it stops short．This membrane，semi-translucid，is the door to the chamber of metamorphosis，its protection against the evil intentions of external creatures．

It is also the only obstacle which the adult will encounter at the moment of exit．To lessen the difficulty of opening it the grub takes the precaution of gnawing at the inner side of the skin，all round the circumference，so as to make a line of least resistance．The perfect insect will only have to heave with its shoulder and strike a few blows with its head in order to raise the circular door and knock it off like the lid of a box．The passage of exit shows through the diaphanous skin of the pea as a large circular spot，which is darkened by the obscurity of the interior．What passes behind it is invisible，hidden as it is behind a sort of ground glass window．

A pretty invention，this little closed porthole，this barricade against the invader，this trap-door raised by a push when the time has come for the hermit to enter the world．Shall we credit it to the Bruchus？Did the ingenious insect conceive the undertaking？Did it think out a plan and work out a scheme of its own devising？This would be no small triumph for the brain of a weevil．Before coming to a conclusion let us try an experiment．

I deprive certain occupied peas of their skin，and I dry them with abnormal rapidity，placing them in glass test-tubes．The grubs prosper as well as in the intact peas．At the proper time the preparations for emergence are made．

If the grub acts on its own inspiration，if it ceases to prolong its boring directly it recognises that the outer coating，auscultated from time to time，is sufficiently thin，what will it do under the conditions of the present test？Feeling itself at the requisite distance from the surface it will stop boring；it will respect the outer layer of the bare pea，and will thus obtain the indispensable protecting screen．

Nothing of the kind occurs．In every case the passage is completely excavated；the entrance gapes wide open，as large and as carefully executed as though the skin of the pea were in its place．Reasons of security have failed to modify the usual method of work．This open lodging has no defence against the enemy；but the grub exhibits no anxiety on this score．

Neither is it thinking of the outer enemy when it bores down to the skin when the pea is intact，and then stops short．It suddenly stops because the innutritious skin is not to its taste．We ourselves remove the parchment-like skins from a mess of pease-pudding，as from a culinary point of view they are so much waste matter．The larva of the Bruchus，like ourselves，dislikes the skin of the pea．It stops short at the horny covering，simply because it is checked by an uneatable substance．From this aversion a little miracle arises；but the insect has no sense of logic；it is passively obedient to the superior logic of facts．It obeys its instinct，as unconscious of its act as is a crystal when it assembles，in exquisite order，its battalions of atoms．

Sooner or later during the month of August we see a shadowy circle form on each inhabited pea；but only one on each seed．These circles of shadow mark the doors of exit．Most of them open in September．The lid，as though cut out with a punch，detaches itself cleanly and falls to the ground，leaving the orifice free．The Bruchus emerges，freshly clad，in its final form．

The weather is delightful．Flowers are abundant，awakened by the summer showers；and the weevils visit them in the lovely autumn weather．Then，when the cold sets in，they take up their winter quarters in any suitable retreat．Others，still numerous，are less hasty in quitting the native seed．They remain within during the whole winter，sheltered behind the trap-door，which they take care not to touch．The door of the cell will not open on its hinges，or，to be exact，will not yield along the line of least resistance，until the warm days return．Then the late arrivals will leave their shelter and rejoin the more impatient，and both will be ready for work when the pea-vines are in flower．

To take a general view of the instincts in their inexhaustible variety is，for the observer，the great attraction of the entomological world；for nowhere do we gain a clearer sight of the wonderful way in which the processes of life are ordered．Thus regarded entomology is not，I know，to the taste of everybody；the simple creature absorbed in the doings and habits of insects is held in low esteem．To the terrible utilitarian，a bushel of peas preserved from the weevil is of more importance than a volume of observations which bring no immediate profit．

Yet who has told you，O man of little faith，that what is useless to-day will not be useful tomorrow？If we learn the customs of insects or animals we shall understand better how to protect our goods．Do not despise disinterested knowledge，or you may rue the day．It is by the accumulation of ideas，whether immediately applicable or otherwise，that humanity has done，and will continue to do，better to-day than yesterday，and better to-morrow than to-day．If we live on peas and beans，which we dispute with the weevil，we also live by knowledge，that mighty kneading-trough in which the bread of progress is mixed and leavened．Knowledge is well worth a few beans．

Among other things，knowledge tells us：“The seedsman need not go to the expense of waging war upon the weevil．When the peas arrive in the granary，the harm is already done；it is irreparable，but not transmissible．The untouched peas have nothing to fear from the neighbourhood of those which have been attacked，however long the mixture is left．From the latter the weevils will issue when their time has come；they will fly away from the storehouse if escape is possible；if not，they will perish without in any way attacking the sound peas．No eggs，no new generation will ever be seen upon or within the dried peas in the storehouse；there the adult weevil can work no further mischief．”

The Bruchus is not a sedentary inhabitant of granaries：it requires the open air，the sun，the liberty of the fields．Frugal in everything，it absolutely disdains the hard tissues of the vegetable；its tiny mouth is content with a few honeyed mouthfuls，enjoyed upon the flowers．The larvæ，on the other hand，require the tender tissues of the green pea growing in the pod．For these reasons the granary knows no final multiplication on the part of the despoiler．

The origin of the evil is in the kitchen-garden．It is there that we ought to keep a watch on the misdeeds of the Bruchus，were it not for the fact that we are nearly always weaponless when it comes to fighting an insect．Indestructible by reason of its numbers，its small size，and its cunning，the little creature laughs at the anger of man．The gardener curses it，but the weevil is not disturbed：it imperturbably continues its trade of levying tribute．Happily we have assistants more patient and more clear-sighted than ourselves．

During the first week of August，when the mature Bruchus begins to emerge，I notice a little Chalcidian，the protector of our peas．In my rearing-cages it issues under my eyes in abundance from the peas infested by the grub of the weevil．The female has a reddish head and thorax；the abdomen is black，with a long augur-like oviscapt．The male，a little smaller，is black．Both sexes have reddish claws and thread-like antennæ．

In order to escape from the pea the slayer of the weevil makes an opening in the centre of the circular trap-door which the grub of the weevil prepared in view of its future deliverance．The slain has prepared the way for the slayer．After this detail the rest may be divined．

When the preliminaries to the metamorphosis are completed，when the passage of escape is bored and furnished with its lid of superficial membrane，the female Chalcidian arrives in a busy mood．She inspects the peas，still on the vine，and enclosed in their pods；she auscultates them with her antennæ；she discovers，hidden under the general envelope，the weak points in the epidermic covering of the peas．Then，applying her oviscapt，she thrusts it through the side of the pod and perforates the circular trap-door．However far withdrawn into the centre of the pea，the Bruchus，whether larvæ or nymph，is reached by the long oviduct．It receives an egg in its tender flesh，and the thing is done．Without possibility of defence，since it is by now a somnolent grub or a helpless pupa，the embryo weevil is eaten until nothing but skin remains．

What a pity that we cannot at will assist the multiplication of this eager exterminator！Alas！our assistants have got us in a vicious circle，for if we wished to obtain the help of any great number of Chalcidians we should be obliged in the first place to breed a multiplicity of Bruchidæ．



AN INVADER—THE HARICOT-WEEVIL

If there is one vegetable on earth that more than any other is a gift of the gods，it is the haricot bean．It has all the virtues：it forms a soft paste upon the tongue；it is extremely palatable，abundant，inexpensive，and highly nutritious．It is a vegetable meat which，without being bloody and repulsive，is the equivalent of the horrors outspread upon the butcher's slab．To recall its services the more emphatically，the Provençal idiom calls it the goun flo-gus—the filler of the poor．

Blessed Bean，consoler of the wretched，right well indeed do you fill the labourer，the honest，skilful worker who has drawn a low number in the crazy lottery of life．Kindly Haricot，with three drops of oil and a dash of vinegar you were the favourite dish of my young years；and even now，in the evening of my days，you are welcome to my humble porringer．We shall be friends to the last．

To-day it is not my intention to sing your merits；I wish simply to ask you a question，being curious：What is the country of your origin？Did you come from Central Asia with the broad bean and the pea？Did you make part of that collection of seeds which the first pioneers of culture brought us from their gardens？Were you known to antiquity？

Here the insect，an impartial and well-informed witness，answers：“No；in our country antiquity was not acquainted with the haricot．The precious vegetable came hither by the same road as the broad bean．It is a foreigner，and of comparatively recent introduction into Europe．”

The reply of the insect merits serious examination，supported as it is by extremely plausible arguments．Here are the facts．For years attentive to matters agricultural，I had never seen haricots attacked by any insect whatever；not even by the Bruchidæ，the licensed robbers of leguminous seeds．

On this point I have questioned my peasant neighbours．They are men of the extremest vigilance in all that concerns their crops．To steal their property is an abominable crime，swiftly discovered．Moreover，the housewife，who individually examines all beans intended for the saucepan，would inevitably find the malefactor．

All those I have spoken to replied to my questions with a smile in which I read their lack of faith in my knowledge of insects．“Sir，”they said，“you must know that there are never grubs in the haricot bean．It is a blessed vegetable，respected by the weevil．The pea，the broad bean，the vetch，and the chick-pea all have their vermin；but the haricot，lou goun flo-gus，never．What should we do，poor folk as we are，if the Courcoussoun robbed us of it？”

The fact is that the weevil despises the haricot；a very curious dislike if we consider how industriously the other vegetables of the same family are attacked．All，even the beggarly lentil，are eagerly exploited；whilst the haricot，so tempting both as to size and flavour，remains untouched．It is incomprehensible．Why should the Bruchus，which without hesitation passes from the excellent to the indifferent，and from the indifferent to the excellent，disdain this particularly toothsome seed？It leaves the forest vetch for the pea，and the pea for the broad bean，as pleased with the small as with the large，yet the temptations of the haricot bean leave it indifferent．Why？

Apparently because the haricot is unknown to it．The other leguminous plants，whether native or of Oriental origin，have been familiar to it for centuries；it has tested their virtues year by year，and，confiding in the lessons of the past，it bases its forethought for the future upon ancient custom．The haricot is avoided as a newcomer，whose merits it has not yet learned．

The insect emphatically informs us that with us the haricot is of recent date．It has come to us from a distant country：and assuredly from the New World．Every edible vegetable attracts its consumers．If it had originated in the Old World the haricot would have had its licensed consumers，as have the pea，the lentil，and the broad bean．The smallest leguminous seed，if barely bigger than a pin's head，nourishes its weevil；a dwarf which patiently nibbles it and excavates a dwelling；but the plump，delicious haricot is spared．

This astonishing immunity can have only one explanation：like the potato and the maize-plant，the haricot is a gift of the New World．It arrived in Europe without the company of the insect which exploits it in its native country；it has found in our fields another world of insects，which have despised it because they did not know it．Similarly the potato and the ear of maize are untouched in France unless their American consumers are accidentally imported with them．

The verdict of the insect is confirmed by the negative testimony of the ancient classics；the haricot never appears on the table of the Greek or Roman peasant．In the second Eclogue of Virgil Thestylis prepares the repast of the harvesters：—


Thestylis et rapido fessis messoribus æstu


Allia serpyllumque herbas contundit olentes．


This mixture is the equivalent of the aïoli，dear to the Provençal palate．It sounds very well in verse，but is not very substantial．On such an occasion men would look for that fundamental dish，the plate of red haricots，seasoned with chopped onions．All in good time；this at least would ballast the stomach．Thus refreshed in the open air，listening to the song of the cigales，the gang of harvesters would take their mid-day rest and gently digest their meal in the shadows of the sheaves．Our modern Thestylis，differing little from her classic sister，would take good care not to forget the goun flo-gus，that economical resource of large appetites．The Thestylis of the past did not think of providing it because she did not know it．

The same author shows us Tityrus offering a night's hospitality to his friend Melibœus，who has been driven from his property by the soldiers of Octavius，and goes limping behind his flock of goats．We shall have，says Tityrus，chestnuts，cheese，and fruits．History does not say if Melibœus allowed himself to be tempted．It is a pity；for during the frugal meal we might have learned in a more explicit fashion that the shepherds of the ancient world were not acquainted with the haricot．

Ovid tells us，in a delightful passage，of the manner in which Philemon and Baucis received the gods unawares as guests in their humble cottage．On the three-legged table，which was levelled by means of a potsherd under one of the legs，they served cabbage soup，rusty bacon，eggs poached for a minute in the hot cinders，cornel-berries pickled in brine，honey，and fruits．In this rustic abundance one dish was lacking；an essential dish，which the Baucis of our countryside would never forget．After bacon soup would follow the obligatory plate of haricots．Why did Ovid，so prodigal of detail，neglect to mention a dish so appropriate to the occasion？The reply is the same as before：because he did not know of it．

In vain have I recapitulated all that my reading has taught me concerning the rustic dietary of ancient times；I can recollect no mention of the haricot．The worker in the vineyard and the harvester have their lupins，broad beans，peas，and lentils，but never the bean of beans，the haricot．

The haricot has a reputation of another kind．It is a source of flatulence；you eat it，as the saying is，and then you take a walk．It lends itself to the gross pleasantries loved of the populace；especially when they are formulated by the shameless genius of an Aristophanes or a Plautus．What merriment over a simple allusion to the sonorous bean，what guffaws from the throats of Athenian sailors or Roman porters！Did the two masters，in the unfettered gaiety of a language less reserved than our own，ever mention the virtues of the haricot？No；they are absolutely silent concerning the trumpet-voiced vegetable．

The name of the bean is a matter for reflection．It is of an unfamiliar sound，having no affinity with our language．By its unlikeness to our native combinations of sounds，it makes one think of the West Indies or South America，as do caoutchouc and cacao．Does the word as a matter of fact come from the American Indians？Did we receive，together with the vegetable，the name by which it is known in its native country？Perhaps；but how are we to know？Haricot，fantastic haricot，you set us a curious philological problem．

It is also known in French as faséole，or flageolet．The Provençal calls it faioù and favioù；the Catalan，fayol；the Spaniard，faseolo；the Portuguese，feyâo；the Italian，fagiuolo．Here I am on familiar ground：the languages of the Latin family have preserved，with the inevitable modifications，the ancient word faseolus．

Now，if I consult my dictionary I find：faselus，faseolus，phaseolus，haricot．Learned lexicographer，permit me to remark that your translation is incorrect：faselus，faseolus cannot mean haricot．The incontestable proof is in the Georgics，where Virgil tells us at what season we must sow the faselus．He says：—


Si vero viciamque seres vilemque faselum…


Haud obscura cadens mittet tibi signa Bootes；


Incipe，et ad medias sementem extende pruinas．


Nothing is clearer than the precept of the poet who was so admirably familiar with all matters agricultural；the sowing of the faselus must be commenced when the constellation of Bootes disappears at the set of sun，that is，in October；and it is to be continued until the middle of the winter．

These conditions put the haricot out of the running：it is a delicate plant，which would never survive the lightest frost．Winter would be fatal to it，even under Italian skies．More refractory to cold on account of the country of their origin，peas，broad beans，and vetches，and other leguminous plants have nothing to fear from an autumn sowing，and prosper during the winter provided the climate be fairly mild．

What then is represented by the faselus of the Georgics，that problematical vegetable which has transmitted its name to the haricot in the Latin tongues？Remembering that the contemptuous epithet vilis is used by the poet in qualification，I am strongly inclined to regard it as the cultivated vetch，the big square pea，the little-valued jaïsso of the Provençal peasant．

The problem of the haricot stood thus，almost elucidated by the testimony of the insect world alone，when an unexpected witness gave me the last word of the enigma．It was once again a poet，and a famous poet，M．José-Maria de Heredia，who came to the aid of the naturalist．Without suspecting the service he was rendering，a friend of mine，the village schoolmaster，lent me a magazine in which I read the following conversation between the master-sonneteer and a lady journalist，who was anxious to know which of his own works he preferred．

“What would you have me say？”said the poet．“I do not know what to say，I do not know which sonnet I prefer；I have taken horrible pains with all of them…．But you，which do you prefer？”

“My dear master，how can I choose out of so many jewels，when each one is perfect in its beauty？You flash pearls，emeralds，and rubies before my astonished eyes：how should I decide to prefer the emerald to the pearl？I am transported by admiration of the whole necklace．”

“Well，as for me，there is something I am more proud of than of all my sonnets，and which has done much more for my reputation than my verses．”

I opened my eyes wide．“What is that？”I asked．

The master looked at me mischievously；then，with that beautiful light in his eyes which fires his youthful countenance，he said triumphantly—

“It is my discovery of the etymology of the word haricot！”

I was so amazed that I forgot to laugh．

“I am perfectly serious in telling you this．”

“I know，my dear master，of your reputation for profound scholarship：but to imagine，on that account，that you were famed for your discovery of the etymology of haricot—I should never have expected it！Will you tell me how you made the discovery？”

“Willingly．See now：I found some information respecting the haricot while studying that fine seventeenth-century work of natural history by Hernandez：De Historia plantarum novi orbis．The word haricot was unknown in France until the seventeenth century：people used the word feveor phaséol：in Mexican，ayacot．Thirty species of haricot were cultivated in Mexico before the conquest．They are still known as ayacot，especially the red haricot，spotted with black or violet．One day at the house of Gaston Paris I met a famous scholar．Hearing my name，he rushed at me and asked if it was I who had discovered the etymology of the word haricot．He was absolutely ignorant of the fact that I had written verses and published the Trophées．”

A very pretty whim，to count the jewellery of his famous sonnets as second in importance to the nomenclature of a vegetable！I in my turn was delighted with his ayacot．How right I was to suspect the outlandish word of American Indian origin！How right the insect was，in testifying，in its own fashion，that the precious bean came to us from the New World！While still retaining its original name—or something sufficiently like it—the bean of Montezuma，the Aztec ayacot，has migrated from Mexico to the kitchen-gardens of Europe．

But it has reached us without the company of its licensed consumer；for there must assuredly be a weevil in its native country which levies tribute on its nourishing tissues．Our native bean-eaters have mistaken the stranger；they have not had time as yet to grow familiar with it，or to appreciate its merits；they have prudently abstained from touching the ayacot，whose novelty awoke suspicion．Until our own days the Mexican bean remained untouched：unlike our other leguminous seeds，which are all eagerly exploited by the weevil．

This state of affairs could not last．If our own fields do not contain the insect amateur of the haricot the New World knows it well enough．By the road of commercial exchange，sooner or later some worm-eaten sack of haricots must bring it to Europe．The invasion is inevitable．

According to documents now before me，indeed，it has already taken place．Three or four years ago I received from Maillane，in the Bouches-du-Rhône，what I sought in vain in my own neighbourhood，although I questioned many a farmer and housewife，and astonished them by my questions．No one had ever seen the pest of the haricot；no one had ever heard of it．Friends who knew of my inquiries sent me from Maillane，as I have said，information that gave great satisfaction to my naturalist's curiosity．It was accompanied by a measure of haricots which were utterly and outrageously spoiled；every bean was riddled with holes，changed into a kind of sponge．Within them swarmed innumerable weevils，which recalled，by their diminutive size，the lentil-weevil，Bruchus lenti．

The senders told me of the loss experienced at Maillane．The odious little creature，they said，had destroyed the greater portion of the harvest．A veritable plague，such as had never before been known，had fallen upon the haricots，leaving the housewife barely a handful to put in the saucepan．Of the habits of the creature and its way of going to work nothing was known．It was for me to discover them by means of experiment．

Quick，then，let us experiment！The circumstances favour me．We are in the middle of June，and in my garden there is a bed of early haricots；the black Belgian haricots，sown for use in the kitchen．Since I must sacrifice the toothsome vegetable，let us loose the terrible destroyer on the mass of verdure．The development of the plant is at the requisite stage，if I may go by what the Bruchus pisi has already taught me；the flowers are abundant，and the pods are equally so；still green，and of all sizes．

I place on a plate two or three handfuls of the infested haricots，and set the populous heap in the full sunlight by the edge of my bed of beans．I can imagine what will happen．Those insects which are already free，and thosewhich the stimulus of the sunshine will presently liberate，will emerge and take to their wings．Finding the maternal haricot close at hand they will take possession of the vines．I shall see them exploring pods and flowers，and before very long they will lay their eggs．That is how the pea-weevil would behave under similar conditions．

But no：to my surprise and confusion，matters do not fall out as I foresaw．For a few minutes the insects bustle about in the sunlight，opening and closing their wing-covers to ease the mechanism of flight；then one by one they fly away，mounting in the luminous air；they grow smaller and smaller to the sight，and are quickly lost to view．My persevering attentions have not met with the slightest success；not one of the weevils has settled on my haricots．

When the joys of liberty have been tasted will they return—to-night，to-morrow，or later？No，they do not return．All that week，at favourable hours，I inspect the rows of beans pod by pod，flower by flower；but never a Bruchus do I see，nor even an egg．Yet the season is propitious，for at this very moment the mothers imprisoned in my jars lay a profusion of eggs upon the dry haricots．

Next season I try again．I have at my disposal two other beds，which I have sown with the late haricot，the red haricot；partly for the use of the household，but principally for the benefit of the weevil．Arranged in convenient rows，the two crops will be ready，one in August and one in September or later．

With the red haricot I repeat the experiment already essayed with the black haricot．On several occasions，in suitable weather，I release large numbers of weevils from my glass jars，the general headquarters of the tribe．On each occasion the result is plainly negative．All through the season，until both crops are exhausted，I repeat my search almost daily；but I can never discover a single pod infested，nor even a single weevil perching on leaf or flower．

Certainly the inspection has not been at fault．The household is warned to respect certain rows of beans which I have reserved for myself．It is also requested to keep a look-out for eggs on all the pods gathered．I myself examine with a magnifying-glass all the haricots coming from my own or from neighbouring gardens before handing them over to the housewife to be shelled．All my trouble is wasted：there is not an egg to be seen．

To these experiments in the open air I add others performed under glass．I place，in some tall，narrow bottles，fresh haricot pods hanging from their stems；some green，others mottled with crimson，and containing seeds not far from mature．Each bottle is finally given a population of weevils．This time I obtain some eggs，but I am no further advanced；they are laid on the sides of the bottles，but not on the pods．Nevertheless，they hatch．For a few days I see the grubs wandering about，exploring the pods and the glass with equal zeal．Finally one and all perish without touching the food provided．

The conclusion to be drawn from these facts is obvious：the young and tender haricot is not the proper diet．Unlike the Bruchus pisi，the female of the haricot-weevil refuses to trust her family to beans that are not hardened by age and desiccation；she refused to settle on my bean-patch because the food she required was not to be found there．

What does she require？Evidently the mature，dry，hard haricot，which falls to earth with the sound of a small pebble．I hasten to satisfy her．I place in the bottles some very mature，horny pods，thoroughly desiccated by exposure to the sun．This time the family prospers，the grubs perforate the dry shell，reach the beans，penetrate them，and henceforth all goes well．

To judge by appearances，then，the weevil invades the granary．The beans are left standing in the fields until both plants and pods，shrivelled by the sun，are completely desiccated．The process of beating the pods to loosen and separate the beans is thus greatly facilitated．It is then that the weevil，finding matters to suit her，commences to lay her eggs．By storing his crop a little late the peasant stores the pest as well．

But the weevil more especially attacks the haricot when warehoused．Like the Calander-beetle，which nibbles the wheat in our granaries but despises the cereal while still on the stalk，it abhors the bean while tender，and prefers to establish itself in the peace and darkness of the storehouse．It is a formidable enemy to the merchant rather than to the peasant．

What a fury of destruction once the ravager is installed in the vegetable treasure-house！My bottles give abundant evidence of this．One single haricot bean shelters a numerous family；often as many as twenty members．And not one generation only exploits the bean，but three or four in the year．So long as the skin of the bean contains any edible matter，so long do new consumers establish themselves within it，so that the haricot finally becomes a mere shell stuffed with excreta．The skin，despised by the grubs，is a mere sac，pierced with holes as many as the inhabitants that have deserted it；the ruin is complete．

The Bruchus pisi，a solitary hermit，consumes only so much of the pea as will leave a cell for the nymph；the rest remains intact，so that the pea may be sown，or it will even serve as food，if we can overcome our repugnance．The American insect knows nothing of these limitations；it empties the haricot completely and leaves a skinful of filth that I have seen the pigs refuse．America is anything but considerate when she sends us her entomological pests．We owe the Phylloxera to America；the Phylloxera，that calamitous insect against which our vine-growers wage incessant war：and to-day she is sending us the haricot-weevil，which threatens to be a plague of the future．A few experiments gave me some idea of the peril of such an invasion．

For nearly three years there have stood，on my laboratory table，some dozens of jars and bottles covered with pieces of gauze which prevent escape while permitting of a constant ventilation．These are the cages of my menagerie．In them I rear the haricot-weevil，varying the system of education at will．Amongst other things I have learned that this insect，far from being exclusive in its choice，will accommodate itself to most of our leguminous foods．

All the haricots suit it，black and white，red and variegated，large and small；those of the latest crop and those which have been many years in stock and are almost completely refractory to boiling water．The loose beans are attacked by preference，as being easier to invade，but when the loose beans are not available those in the natural shelter of their pods are attacked with equal zest．However dry and parchment-like the pods，the grubs have no difficulty in attaining the seeds．When attacked in the field or garden，the bean is attacked in this way through the pod．The bean known in Provence as the blind haricot—lou faioù borgné—a bean with a long pod，which is marked with a black spot at the navel，which has the look of a closed and blackened eye，is also greatly appreciated；indeed，I fancy my little guests show an obvious preference for this particular bean．

So far，nothing abnormal；the Bruchus does not wander beyond the limits of the botanical family Phaseolus．But here is a characteristic that increases the peril，and shows us this lover of beans in an unexpected light．Without the slightest hesitation it accepts the dry pea，the bean，the vetch，the tare，and the chick-pea；it goes from one to the other，always Satisfied；its offspring live and prosper in all these seeds as well as in the haricot．Only the lentil is refused，perhaps on account of its insufficient volume．The American weevil is a formidable experimentalist．

The peril would be much greater did the insect pass from leguminous seeds to cereals，as at first I feared it might．But it does not do so；imprisoned in my bottles together with a handful of wheat，barley，rice，or maize，the Bruchus invariably perished and left no offspring．The result was the same with oleaginous seeds：such as castor-oil and sunflower．Nothing outside the bean family is of any use to the Bruchus．Thus limited，its portion is none the less considerable，and it uses and abuses it with the utmost energy．

The eggs are white，slender，and cylindrical．There is no method in their distribution，no choice in their deposition．The mother lays them singly or in little groups，on the walls of the jar as well as on the haricots．In her negligence she will even lay them on maize，coffee，castor-oil seeds，and other seeds，on which the newly born grubs will promptly perish，not finding them to their taste．What place has maternal foresight here？Abandoned no matter where in the heap of seeds，the eggs are always in place，as it is left to the grub to search and to find the points of invasion．

In five days at most the egg is hatched．A little white creature with a red-brown head emerges．It is a mere speck of a creature，just visible to the naked eye．Its body is thickened forward，to give more strength to its implements—its mandibles—which have to perforate the hard substance of the dry bean，which is as tough as wood．The larvæ of the Buprestis and the Capricornis，which burrow in the trunks of trees，are similarly shaped．Directly it issues from the egg the wriggling creature makes off at random with an activity we should hardly expect in one so young．It wanders hither and thither，eager to find food and shelter as soon as possible．

Within twenty-four hours it has usually attained both．I see the tiny grub perforate the horny skin that covers the cotyledons；I watch its efforts；I surprise it sunk half-way in the commencement of a burrow，at the mouth of which is a white floury powder，the waste from the mandibles．It works its way inward and buries itself in the heart of the seed．It will emerge in the adult form in the course of about five weeks，so rapid is its evolution．

This hasty development allows of several generations in the year．I have recorded four．On the other hand，one isolated couple has furnished me with a family of eighty．Consider only the half of this number—supposing the sexes to be equal in number—and at the end of a year the couples issued from this original pair would be represented by the fortieth power of forty；in larvæ they would represent the frightful total of more than five millions．What a mountain of haricots would be ravaged by such a legion！

The industry of the larvæ reminds us at every point what we have learned from the Bruchus pisi．Each grub excavates a lodging in the mass of the bean，respecting the epidermis，and preparing a circular trap-door which the adult can easily open with a push at the moment of emergence．At the termination of the larval phase the lodgements are betrayed on the surface of the bean by so many shadowy circles．Finally the lid falls，the insect leaves its cell，and the haricot remains pierced by as many holes as it has nourished grubs．

Extremely frugal，Satisfied with a little farinaceous powder，the adults seem by no means anxious to abandon the native heap or bin so long as there are beans untouched．They mate in the interstices of the heap；the mothers sow their eggs at random；the young larvæ establish themselves some in beans that are so far intact，some in beans which are perforated but not yet exhausted；and all through the summer the operations of breeding are repeated once in every five weeks．The last generation of the year—that of September or October—sleeps in its cells until the warm weather returns．

If the haricot pest were ever to threaten us seriously it would not be very difficult to wage a war of extermination against it．Its habits teach us what tactics we ought to follow．It exploits the dried and gathered crop in the granary or the storehouse．If it is difficult to attack it in the open it would also be useless．The greater part of its affairs are managed elsewhere，in our storehouses．The enemy establishes itself under our roof and is ready to our hand．By means of insecticides defence should be relatively easy．



THE GOLDEN GARDENER—COURTSHIP

It is generally recognized that the Carabus auratus is an active exterminator of caterpillars；on this account in particular it deserves its title of Gardener Beetle；it is the vigilant policeman of our kitchen-gardens，our flower-beds and herbaceous borders．If my inquiries add nothing to its established reputation in this respect，they will nevertheless，in the following pages，show the insect in a light as yet unsuspected．The ferocious beast of prey，the ogre who devours all creatures that are not too strong for him，is himself killed and eaten：by his fellows，and by many others．

Standing one day in the shadow of the plane-trees that grow before my door，I see a Golden Gardener go by as if on pressing business．The pilgrim is well met；he will go to swell the contents of my vivarium．In capturing him I notice that the extremities of the wing-covers are slightly damaged．Is this the result of a struggle between rivals？There is nothing to tell me．The essential thing is that the insect should not be handicapped by any serious injury．Inspected，and found to be without any serious wound and fit for service，it is introduced into the glass dwelling of its twenty- five future companions．

Next day I look for the new inmate．It is dead．Its comrades have attacked it during the night and have cleaned out its abdomen，insufficiently protected by the damaged wing-covers．The operation has been performed very cleanly，without any dismemberment．Claws，head，corselet，all are correctly in place；the abdomen only has a gaping wound through which its contents have been removed．What remains is a kind of golden shell，formed of the two conjoined elytra．The shell of an oyster emptied of its inmate is not more empty．

This result astonishes me，for I have taken good care that the cage should never be long without food．The snail，the pine-cockchafer，the Praying Mantis，the lob-worm，the caterpillar，and other favourite insects，have all been given in alternation and in sufficient quantities．In devouringa brother whose damaged armour lent itself to any easy attack my beetles had not the excuse of hunger．

Is it their custom to kill the wounded and to eviscerate such of their fellows as suffer damage？Pity is unknown among insects．At the sight of the desperate struggles of a crippled fellow-creature none of the same family will cry a halt，none will attempt to come to its aid．Among the carnivorous insects the matter may develop to a tragic termination．With them，the passers-by will often run to the cripple．But do they do so in order to help it？By no means：merely to taste its flesh，and，if they find it agreeable，to perform the most radical cure of its ills by devouring it．

It is possible，therefore，that the Gardener with the injured wing-covers had tempted his fellows by the sight of his imperfectly covered back．They saw in their defenceless comrade a permissible subject for dissection．But do they respect one another when there is no previous wound？At first there was every appearance that their relations were perfectly pacific．During their sanguinary meals there is never a scuffle between the feasters；nothing but mere mouth-to-mouth thefts．There are no quarrels during the long siestas in the shelter of the board．Half buried in the cool earth，my twenty- five subjects slumber and digest their food in peace；they lie sociably near one another，each in his little trench．If I raise the plank they awake and are off，running hither and thither，constantly encountering one another without hostilities．

The profoundest peace is reigning，and to all appearances will last for ever，when in the early days of June I find a dead Gardener．Its limbs are intact；it is reduced to the condition of a mere golden husk；like the defenceless beetle I have already spoken of，it is as empty as an oyster-shell．Let us examine the remains．All is intact，save the huge breach in the abdomen．So the insect was sound and unhurt when the others attacked it．

A few days pass，and another Gardener is killed and dealt with as before，with no disorder in the component pieces of its armour．Let us place the dead insect on its belly；it is to all appearances untouched．Place it on its back；it is hollow，and has no trace of flesh left beneath its carapace．A little later，and I find another empty relic；then another，and yet another，until the population of my menagerie is rapidly shrinking．If this insensate massacre continues I shall soon find my cage depopulated．

Are my beetles hoary with age？Do they die a natural death，and do the survivors then clean out the bodies？Or is the population being reduced at the expense of sound and healthy insects？It is not easy to elucidate the matter，since the atrocities are commonly perpetrated in the night．But，finally，with vigilance，on two occasions，I surprise the beetles at their work in the light of day．

Towards the middle of June a female attacks a male before my eyes．The male is recognisable by his slightly smaller size．The operation commences．Raising the ends of the wing-covers，the assailant seizes her victim by the extremity of the abdomen，from the dorsal side．She pulls at him furiously，eagerly munching with her mandibles．The victim，who is in the prime of life，does not defend himself，nor turn upon his assailant．He pulls his hardest in the opposite direction to free himself from those terrible fangs；he advances and recoils as he is overpowered by or overpowers the assassin；and there his resistance ends．The struggle lasts a quarter of an hour．Other beetles，passing by，call a halt，and seem to say“My turn next！”Finally，redoubling his efforts，the male frees himself and flies．If he had not succeeded in escaping the ferocious female would undoubtedly have eviscerated him．

A few days later I witness a similar scene，but this time the tragedy is played to the end．Once more it is a female who seizes a male from behind．With no other protest except his futile efforts to escape，the victim is forced to submit．The skin finally yields；the wound enlarges，and the viscera are removed and devoured by the matron，who empties the carapace，her head buried in the body of her late companion．The legs of the miserable victim tremble，announcing the end．The murderess takes no notice；she continues to rummage as far as she can reach for the narrowing of the thorax．Nothing is left but the closed boat-shaped wing-covers and the fore parts of the body．The empty shell is left lying on the scene of the tragedy．

In this way must have perished the beetles—always males—whose remains I find in the cage from time to time；thus the survivors also will perish．Between the middle of June and the 1st of August the inhabitants of the cage，twenty-five in number at the outset，are reduced to five，all of whom are females．All the males，to the number of twenty，have disappeared，eviscerated and completely emptied．And by whom？Apparently by the females．

That this is the case is attested in the first place by the two assaults of which I was perchance the witness；on two occasions，in broad daylight，I saw the female devouring the male，having opened the abdomen under the wing-covers，or having at least attempted to do so．As for the rest of the massacres，although direct observation was lacking，I had one very valuable piece of evidence．As we have seen，the victim does not retaliate，does not defend himself，but simply tries to escape by pulling himself away．

If it were a matter of an ordinary fight，a conflict such as might arise in the struggle for life，the creature attacked would obviously retaliate，since he is perfectly well able to do so；in an ordinary conflict he would meet force by force，and return bite for bite．His strength would enable him to come well out of a struggle，but the foolish creature allows himself to be devoured without retaliating．It seems as though an invincible repugnance prevents him from offering resistance and in turn devouring the devourer．This tolerance reminds one of the scorpion of Languedoc，which on the termination of the hymeneal rites allows the female to devour him without attempting to employ his weapon，the venomous dagger which would form a formidable defence；it reminds us also of the male of the Praying Mantis，which still embraces the female though reduced to a headless trunk，while the latter devours him by small mouthfuls，with no rebellion or defence on his part．There are other examples of hymeneal rites to which the male offers no resistance．

The males of my menagerie of Gardeners，one and all eviscerated，speak of similar customs．They are the victims of the females when the latter have no further use for them．For four months，from April to August，the insects pair off continually；sometimes tentatively，but usually the mating is effective．The business of mating is all but endless for these fiery spirits．

The Gardener is prompt and businesslike in his affairs of the heart．In the midst of the crowd，with no preliminary courtship，the male throws himself upon the female．The female thus embraced raises her head a trifle as a sign of acquiescence，while the cavalier beats the back of her neck with his antennæ．The embrace is brief，and they abruptly separate；after a little refreshment the two parties are ready for other adventures，and yet others，so long as there are males available．After the feast，a brief and primitive wooing；after the wooing，the feast；in such delights the life of the Gardener passes．

The females of my collection were in no proper ratio to the number of aspiring lovers；there were five females to twenty males．No matter；there was no rivalry，no hustling；all went peacefully and sooner or later each was Satisfied．

I should have preferred a better proportioned assembly．Chance，not choice，had given me that at my disposal．In the early spring I had collected all the Gardeners I could find under the stones of the neighbourhood，without distinguishing the sexes，for they are not easy to recognise merely by external characteristics．Later on I learned by watching them that a slight excess of size was the distinctive sign of the female．My menagerie，so ill-proportioned in the matter of sex，was therefore the result of chance．I do not suppose this preponderance of males exists in natural conditions．On the other hand，one never sees such numerous groups at liberty，in the shelter of the same stone．The Gardener lives an almost solitary life；it is rarely that one finds two or three beneath the same object of shelter．The gathering in my menagerie was thus exceptional，although it did not lead to confusion．There is plenty of room in the glass cage for excursions to a distance and for all their habitual manœuvres．Those who wish for solitude can obtain it；those who wish for company need not seek it．

For the rest，captivity cannot lie heavily on them；that is proved by their frequent feasts，their constant mating．They could not thrive better in the open；perhaps not so well，for food is less abundant under natural conditions．In the matter of well-being the prisoners are in a normal condition，favourable to the maintenance of their usual habits．

It is true that encounters of beetle with beetle are more frequent here than in the open．Hence，no doubt，arise more opportunities for the females to persecute the males whom they no longer require；to fall upon them from the rear and eviscerate them．This pursuit of their onetime lovers is aggravated by their con fined quarters；but it certainly is not caused thereby，for such customs are not suddenly originated．

The mating season over，the female encountering a male in the open must evidently regard him as fair game，and devour him as the termination of the matrimonial rites．I have turned over many stones，but have never chanced upon this spectacle，but what has occurred in my menagerie is sufficient to convince me．What a world these beetles live in，where the matron devours her mate so soon as her fertility delivers her from the need of him！And how lightly the males must be regarded by custom，to be served in this manner！

Is this practice of post-matrimonial cannibalism a general custom in the insect world？For the moment，I can recollect only three characteristic examples：those of the Praying Mantis，the Golden Gardener，and the scorpion of Languedoc．An analogous yet less brutal practice—for the victim is defunct before he is eaten—is a characteristic of the Locust family．The female of the white-faced Decticus will eagerly devour the body of her dead mate，as will the Green Grasshopper．

To a certain extent this custom is excused by the nature of the insect's diet；the Decticus and the Grasshopper are essentially carnivorous．Encountering a dead body of their own species，a female will devour it，even if it be the body of her latest mate．

But what are we to say in palliation of the vegetarians？At the approach of the breeding season，before the eggs are laid，the Ephippigera turns upon her still living mate，disembowels him，and eats as much of him as her appetite will allow．The cheerful Cricket shows herself in a new light at this season；she attacks the mate who lately wooed her with such impassioned serenades；she tears his wings，breaks his musical thighs，and even swallows a few mouthfuls of the instrumentalist．It is probable that this deadly aversion of the female for the male at the end of the mating season is fairly common，especially among the carnivorous insects．But what is the object of this atrocious custom？That is a question I shall not fail to answer when circumstances permit．



THE CRAB SPIDER

Like the Crab，the Thomisus walks sideways；she also has forelegs stronger than her hind-legs．The only thing wanting to complete the resemblance is the front pair of stone gauntlets，raised in the attitude of self-defence．

The Spider with the Crab-like figure does not know how to manufacture nets for catching game．Without springs or snares，she lies in ambush，among the flowers，and awaits the arrival of the quarry，which she kills by administering a scientific stab in the neck．The Thomisus，in particular，is passionately addicted to the pursuit of the Domestic Bee．The Bee appears，seeking no quarrel，intent upon plunder．She tests the flowers with her tongue；she selects a spot that will yield a good return．Soon she is wrapped up in her harvesting．While she is filling her baskets and distending her crop，the Thomisus，that bandit lurking under cover of the flowers，issues from her hiding-place，creeps round behind the bustling insect，steals up close and，with a sudden rush，nabs her in the nape of the neck．In vain，the Bee protests and darts her sting at random；the assailant does not let go．

Besides，the bite in the neck is paralysing，because the cervical nerve-centres are affected．The poor thing's legs stiffen；and all is over in a second．The murderess now sucks the victim's blood at her ease and，when she has done，scornfully flings the drained corpse aside．She hides herself once more，ready to bleed a second gleaner should the occasion offer．

Under the tyranny of the stomach，we are all of us，beasts and men alike，ogres．The dignity of labour，the joy of life，maternal affection，the terrors of death：all these do not count，in others；the main point is that morsel the be tender and savoury．

According to the etymology of her name，the Thomisus should be like the ancient lictor，who bound the sufferer to the stake．The comparison is not inappropriate as regards many Spiders who tie their prey with a thread to subdue it and consume it at their ease；but it just happens that the Thomisus is at variance with her label．She does not fasten her Bee，who，dying suddenly of a bite in the neck，offers no resistance to her consumer．Carried away by his recollection of the regular tactics，our Spider's godfather overlooked the exception；he did not know of the perfidious mode of attack which renders the use of a bow-string super fluous．

Nearly all Spiders have a voluminous belly，a silk-warehouse where，in some cases，the rigging of the net，in others，the swan's-down of the nest is manufactured．The Thomisus，a first-class nest-builder，does like the rest：she hoards in her abdomen，but without undue display of obesity，the wherewithal to house her family snugly．

The murderess of the Bees is of a chilly constitution；in our parts，she hardly ever moves away from the olive-districts．Her favourite shrub is the white-leaved rock-rose，with the large，pink，crumpled，ephemeral blooms that last but a morning and are replaced，next day，by fresh flowers，which have blossomed in the cool dawn．This glorious efflorescence goes on for five or six weeks．

Here，the Bees plunder enthusiastically，fussing and bustling in the spacious whorl of the stamens，which beflour them with yellow．Their persecutrix knows of this affluence．She posts herself in her watch-house，under the rosy screen of a petal．Cast your eyes over the flower，more or less everywhere．If you see a Bee lying lifeless，with legs and tongue out-stretched，draw nearer：the Thomisus will be there，nine times out of ten．The thug has struck her blow；she is draining the blood of the departed．

After all，this cutter of Bees' throats is a pretty，a very pretty creature，despite her unwieldy paunch fashioned like a squat pyramid and embossed on the base，on either side，with a pimple shaped like a camel's hump．The skin，more pleasing to the eye than any satin，is milk-white in some，in others lemon-yellow．There are fine ladies among them who adorn their legs with a number of pink bracelets and their back with carmine arabesques．A narrow pale-green ribbon sometimes edges the right and left of the breast．It is not so rich as the costume of the Banded Epeira，but much more elegant because of its soberness，its daintiness and the artful blending of its hues．Novice fingers，which shrink from touching any other Spider，allow themselves to be enticed by these attractions；they do not fear to handle the beauteous Thomisus，so gentle in appearance．

Well，what can this gem among Spiders do？In the first place，she makes a nest worthy of its architect．With twigs and horse-hair and bits of wool，the Goldfinch，the Chaffinch and other masters of the builder's art construct an aerial bower in the fork of the branches．Herself a lover of high places，the Thomisus selects as the site of her nest one of the upper twigs of the rock-rose，her regular hunting-ground，a twig withered by the heat and possessing a few dead leaves，which curl into a little cottage．This is where she settles with a view to her eggs．

Ascending and descending with a gentle swing in more or less every direction，the living shuttle，swollen with silk，weaves a bag whose outer casing becomes one with the dry leaves around．The work，which is partly visible and partly hidden by its supports，is a pure dead-white．Its shape，moulded in the angular interval between the bent leaves，is that of a cone and reminds us，on a smaller scale，of the nest of the Silky Epeira．

When the eggs are laid，the mouth of the receptacle is hermetically closed with a lid of the same white silk．Lastly，a few threads，stretched like a thin curtain，form a canopy above the nest and，with the curved tips of the leaves，frame a sort of alcove wherein the mother takes up her abode．

It is more than a place of rest after the fatigues of her confinement：it is a guard-room，an inspection-post where the mother remains sprawling until the youngsters' exodus．Greatly emaciated by the laying of her eggs and by her expenditure of silk，she lives only for the protection of her nest．Should some vagrant pass near by，she hurries from her watch-tower，lifts a limb and puts the intruder to flight．If I tease her with a straw，she parries with big gestures，like those of a prize- fighter．She uses her fists against my weapon．When I propose to dislodge her in view of certain experiments，I find some difficulty in doing so．She clings to the silken floor，she frustrates my attacks，which I am bound to moderate lest I should injure her．She is no sooner attracted outside than she stubbornly returns to her post．She declines to leave her treasure．

Even so does the Narbonne Lycosa struggle when we try to take away her pill．Each displays the same pluck and the same devotion；and also the same denseness in distinguishing her property from that of others．The Lycosa accepts without hesitation any strange pill which she is，given in exchange for her own；she confuses alien produce with the produce of her ovaries and her silk-factory．

Those hallowed words，maternal love，were out of place here：it is an impetuous，an almost mechanical impulse，wherein real affection plays no part whatever．The beautiful Spider of the rock-roses is no more generously endowed．When moved from her nest to another of the same kind，she settles upon it and never stirs from it，even though the different arrangement of the leafy fence be such as to warn her that she is not really at home．Provided that she have satin under her feet，she does not notice her mistake；she watches over another's nest with the same vigilance which she might show in watching over her own．

The Lycosa surpasses her in maternal blindness．She fastens to her spinnerets and dangles，by way of a bag of eggs，a ball of cork polished with my file，a paper pellet，a little ball of thread．In order to discover if the Thomisus is capable of a similar error，I gathered some broken pieces of silk-worm's cocoon into a closed cone，turning the fragments so as to bring the smoother and more delicate inner surface outside．My attempt was unsuccessful．When removed from her home and placed on the artificial wallet，the mother Thomisus obstinately refused to settle there．Can she be more clear-sighted than the Lycosa？Perhaps so．Let us not be too extravagant with our praise，however；the imitation of the bag was a very clumsy one．

The work of laying is finished by the end of May，after which，lying flat on the ceiling of her nest，the mother never leaves her guard-room，either by night or day．Seeing her look so thin and wrinkled，I imagine that I can please her by bringing her a provision of Bees，as I was wont to do．

I have misjudged her needs．The Bee，hitherto her favourite dish，tempts her no longer．In vain does the prey buzz close by，an easy capture within the cage：the watcher does not shift from her post，takes no notice of the windfall．She lives exclusively upon maternal devotion，a commendable but unsubstantial fare．And so I see her pining away from day to day，becoming more and more wrinkled．What is the withered thing waiting for，before expiring？

She is waiting for her children to emerge；the dying creature is still of use to them．When the Banded Epeira's little ones issue from their balloon，they have long been orphans．There is none to come to their assistance；and they have not the strength to free themselves unaided．The balloon has to split automatically and to scatter the youngsters and their flossy mattress all mixed up together．

The Thomisus' wallet，sheathed in leaves over the greater part of its surface，never bursts；nor does the lid rise，so carefully is it sealed down．Nevertheless，after the delivery of the brood，we see，at the edge of the lid，a small，gaping hole，an exit-window．Who contrived this window，which was not there at first？

The fabric is too thick and tough to have yielded to the twitches of the feeble little prisoners．It was the mother，therefore，who，feeling her offspring shuffle impatiently under the silken ceiling，herself made a hole in the bag．She persists in living for five or six weeks，despite her shattered health，so as to give a last helping hand and open the door for her family．After performing this duty，she gently lets herself die，hugging her nest and turning into a shrivelled relic．

When July comes，the little ones emerge．In view of their acrobatic habits，I have placed a bundle of slender twigs at the top of the cage in which they were born．All of them pass through the wire gauze and form a group on the summit of the brushwood，where they swiftly weave a spacious lounge of criss-cross threads．Here they remain，pretty quietly，for a day or two；then foot-bridges begin to be flung from one object to the next．This is the opportune moment．

I put the bunch laden with beasties on a small table，in the shade，before the open window．Soon，the exodus commences，but slowly and unsteadily．There are hesitations，retrogressions，perpendicular falls at the end of a thread，ascents that bring the hanging Spider up again．In short much ado for a poor result．

As matters continue to drag，it occurs to me，at eleven o'clock，to take the bundle of brushwood swarming with the little Spiders，all eager to be off，and place it on the window-sill，in the glare of the sun．After a few minutes of heat and light，the scene assumes a very different aspect．The emigrants run to the top of the twigs，bustle about actively．It becomes a bewildering rope-yard，where thousands of legs are drawing the hemp from the spinnerets．I do not see the ropes manufactured and sent floating at the mercy of the air；but I guess their presence．Three or four Spiders start at a time，each going her own way in directions independent of her neighbours'．All are moving upwards，all are climbing some support，as can be perceived by the nimble motion of their legs．Moreover，the road is visible behind the climber，it is of double thickness，thanks to an added thread．Then，at a certain height，individual movement ceases．The tiny animal soars in space and shines，lit up by the sun．Softly it sways，then suddenly takes flight．

What has happened？There is a slight breeze outside．The floating cable has snapped and the creature has gone off，borne on its parachute．I see it drifting away，showing，like a spot of light，against the dark foliage of the near cypresses，some forty feet distant．It rises higher，it crosses over the cypress-screen，it disappears．Others follow，some higher，some lower，hither and thither．

Flaming in the sun like so many gleaming points，the little Spiders are the sparks of that living firework．What a glorious send-off！What an entrance into the world！Clutching its aeronautic thread，the minute creature mounts in an apotheosis．Sooner or later，nearer or farther，the fall comes．To live，we have to descend，often very low，alas！The Crested Lark crumbles the mule-droppings in the road and thus picks up his food，the oaten grain which he would never find by soaring in the sky，his throat swollen with song．We have to descend；the stomach's inexorable claims demand it．The Spiderling，therefore，touches land．Gravity，tempered by the parachute，is kind to her．

What in finitely tiny Midges does she capture before possessing the strength to stab her Bee？What are the methods，what the wiles of atom contending with atom？I know not．We shall find her again in spring，grown quite large and crouching among the flowers whence the Bee takes toll．



THE GLOW-WORM

Few insects in our climes vie in popular fame with the Glow-worm，that curious little animal which，to celebrate the little joys of life，kindles a beacon at its tail-end．Who does not know it，at least by name？Who has not seen it roam amid the grass，like a spark fallen from the moon at its full？The Greeks of old called it lampouris，meaning，the bright-tailed．Science employs the same term：it calls it the lantern-bearer，Lampyris noctiluca，Lin．In this case the common name is inferior to the scientific phrase，which，when translated，becomes both expressive and accurate．In fact，we might easily cavil at the word“worm．”The Lampyris is not a worm at all，not even in general appearance．He has six short legs，which he well knows how to use；he is a gad-about，a trot-about．In the adult state the male is correctly garbed in wing-cases，like the true Beetle that he is．The female is an ill-favoured thing who knows naught of the delights of flying：all her life long she retains the larval shape，which，for the rest，is similar to that of the male，who himself is imperfect so long as he has not achieved the maturity that comes with pairing-time．Even in this initial stage the word“worm”is out of place．We French have the expression“Naked as a worm”to point to the lack of any defensive covering．Now the Lampyris is clothed，that is to say，he wears an epidermis of some consistency；moreover，he is rather richly coloured：his body is dark brown all over，set off with pale pink on the thorax，especially on the lower surface．Finally，each segment is decked at the hinder edge with two spots of a fairly bright red．A costume like this was never worn by a worm．

Let us leave this ill-chosen denomination and ask ourselves what the Lampyris feeds upon．In spite of his innocent appearance，the Lampyris is an eater of flesh，a hunter of game；and he follows his calling with rare villainy．His regular prey is the Snail．This detail has long been known to entomologists．What is not so well known，what is not known at all yet，to judge by what I have read，is the curious method of attack，of which I have seen no other instance anywhere．

Before he begins to feast，the Glow-worm administers an anaesthetic：he chloroforms his victim，rivalling in the process the wonders of our modern surgery，which renders the patient insensible before operating on him．The usual game is a small Snail hardly the size of a cherry，such as，for instance，Helix variabilis，Drap．，who，in the hot weather，collects in clusters on the stiff stubble and other long，dry stalks by the road-side and there remains motionless，in profound meditation，throughout the scorching summer days．It is in some such resting-place as this that I have often been privileged to light upon the Lampyris banqueting on the prey which he had just paralysed on its shaky support by his surgical artifices．

But he is familiar with other preserves．He frequents the edges of the irrigating ditches，with their cool soil，their varied vegetation，a favourite haunt of the Mollusc．Here，he treats the game on the ground；and，under these conditions，it is easy for me to rear him at home and to follow the operator's performance down to the smallest detail．

I will try to make the reader a witness of the strange sight．I place a little grass in a wide glass jar．In this I instal a few Glow-worms and a provision of snails of a suitable size，neither too large nor too small，chiefly Helix variabilis．We must be patient and wait．Above all，we must keep an assiduous watch，for the desired events come unexpectedly and do not last long．Here we are at last．The Glow-worm for a moment investigates the prey，which，according to its habit，is wholly withdrawn in the shell，except the edge of the mantle，which projects slightly．Then the hunter's weapon is drawn，a very simple weapon，but one that cannot be plainly perceived without the aid of a lens．It consists of two mandibles bent back powerfully into a hook，very sharp and as thin as a hair．The microscope reveals the presence of a slender groove running throughout the length．And that is all．The insect repeatedly taps the Snail's mantle with its instrument．It all happens with such gentleness as to suggest kisses rather than bites．As children，teasing one another，we used to talk of“tweaksies”to express a slight squeeze of the finger-tips，something more like a tickling than a serious pinch．The Lampyris doles out his tweaks．He distributes them methodically，without hurrying，and takes a brief rest after each of them，as though he wished to ascertain the effect produced．Their number is not great：half a dozen，at most，to subdue the prey and deprive it of all power of movement．That other pinches are administered later，at the time of eating，seems very likely，but I cannot say anything for certain，because the sequel escapes me．The first few，however—there are never many—are enough to impart inertia and loss of all feeling to the Mollusc，thanks to the prompt，I might almost say lightning，methods of the Lampyris，who，beyond a doubt，instils some poison or other by means of his grooved hooks．

Here is the proof of the sudden efficacy of those twitches，so mild in appearance：I take the Snail from the Lampyris，who has operated on the edge of the mantle some four or five times．I prick him with a fine needle in the fore-part，which the animal，shrunk into its shell，still leaves exposed．There is no quiver of the wounded tissues，no reaction against the brutality of the needle．A corpse itself could not give fewer signs of life．

Here is something even more conclusive：chance occasionally gives me Snails attacked by the Lampyris while they are creeping along，the foot slowly crawling，the tentacles swollen to their full extent．A few disordered movements betray a brief excitement on the part of the Mollusc and then everything ceases：the foot no longer slugs；the front part loses its graceful swan-neck curve；the tentacles become limp and give way under their own weight，dangling feebly like a broken stick．This condition persists．

Is the Snail really dead？Not at all，for I can resuscitate the seeming corpse at will．After two or three days of that singular condition which is no longer life and yet not death，I isolate the patient and，though this is not really essential to success，I give him a douche which will represent the shower so dear to the able-bodied Mollusc．

In about a couple of days，my prisoner，but lately injured by the Glow-worm's treachery，is restored to his normal state．He revives，in a manner；he recovers movement and sensibility．He is affected by the stimulus of a needle；he shifts his place，crawls，puts out his tentacles，as though nothing unusual had occurred．The general torpor，a sort of deep drunkenness，has vanished outright．The dead returns to life．

What does the Lampyris want with anaesthetical talent against a harmless and moreover eminently peaceful adversary，who would never begin the quarrel of his own accord？I think I see．We find in Algeria a beetle known as Drilus maroccanus，who，though non-luminous，approaches our Glow-worm in his organization and especially in his habits．He，too，feeds on Land Molluscs．His prey is a Cyclostome with a graceful spiral shell，tightly closed with a stony lid which is attached to the animal by a powerful muscle．The lid is a movable door which is quickly shut by the inmate's mere withdrawal into his house and as easily opened when the hermit goes forth．With this system of closing，the abode becomes inviolable；and the Drilus knows it．Fixed to the surface of the shell by an adhesive apparatus whereof the Lampyris will presently show us the equivalent，he remains on the look-out，waiting，if necessary，for whole days at a time．At last the need of air and food obliges the besieged non-combatant to show himself：at least，the door is set slightly ajar．That is enough．The Drilus is on the spot and strikes his blow．The door can no longer be closed；and the assailant is henceforth master of the fortress．Our first impression is that the muscle moving the lid has been cut with a quick-acting pair of shears．This idea must be dismissed．The Drilus is not well enough equipped with jaws to gnaw through a fleshy mass so promptly．The operation has to succeed at once，at the first touch：if not，the animal attacked would retreat，still in full vigour，and the siege must be recommenced，as arduous as ever，exposing the insect to fasts indefinitely prolonged．Although I have never come across the Drilus，who is a stranger to my district，I conjecture a method of attack very similar to that of the Glow-worm．Like our own Snail-eater，the Algerian insect does not cut its victim into small pieces：it renders it inert，chloroforms it by means of a few tweaks which are easily distributed，if the lid but half-opens for a second．That will do．The besieger thereupon enters and，in perfect quiet，consumes a prey incapable of the least muscular effort．That is how I see things by the unaided light of logic．

Let us now return to the Glow-worm．When the Snail is on the ground，creeping，or even shrunk into his shell，the attack never presents any difficulty．The shell possesses no lid and leaves the hermit's fore-part to a great extent exposed．Here，on the edges of the mantle，contracted by the fear of danger，the Mollusc is vulnerable and incapable of defence．But it also frequently happens that the Snail occupies a raised position，clinging to the tip of a grass-stalk or perhaps to the smooth surface of a stone．This support serves him as a temporary lid；it wards off the aggression of any churl who might try to molest the inhabitant of the cabin，always on the express condition that no slit show itself anywhere on the protecting circumference．If，on the other hand，in the frequent case when the shell does not fit its support quite closely，some point，however tiny，be left uncovered，this is enough for the subtle tools of the Lampyris，who just nibbles at the Mollusc and at once plunges him into that profound immobility which favours the tranquil proceedings of the consumer．

These proceedings are marked by extreme prudence．The assailant has to handle his victim gingerly，without provoking contractions which would make the Snail let go his support and，at the very least，precipitate him from the tall stalk whereon he is blissfully slumbering．Now any game falling to the ground would seem to be so much sheer loss，for the Glow-worm has no great zeal for hunting-expeditions：he profits by the discoveries which good luck sends him，without undertaking assiduous searches．It is essential，therefore，that the equilibrium of a prize perched on the top of a stalk and only just held in position by a touch of glue should be disturbed as little as possible during the onslaught；it is necessary that the assailant should go to work with infinite circumspection and without producing pain，lest any muscular reaction should provoke a fall and endanger the prize．As we see，sudden and profound anaesthesia is an excellent means of enabling the Lampyris to attain his object，which is to consume his prey in perfect quiet．

What is his manner of consuming it？Does he really eat，that is to say，does he divide his food piecemeal，does he carve it into minute particles，which are afterwards ground by a chewing-apparatus？I think not．I never see a trace of solid nourishment on my captives' mouths．The Glow-worm does not eat in the strict sense of the word：he drinks his fill；he feeds on a thin gruel into which he transforms his prey by a method recalling that of the maggot．Like the flesh-eating grub of the Fly，he too is able to digest before consuming；he liquefies his prey before feeding on it．

This is how things happen：a Snail has been rendered insensible by the Glow-worm．The operator is nearly always alone，even when the prize is a large one，like the common Snail，Helix aspersa．Soon a number of guests hasten up—two，three，or more—and，without any quarrel with the real proprietor，all alike fall to．Let us leave them to themselves for a couple of days and then turn the shell，with the opening downwards．The contents flow out as easily as would soup from an overturned saucepan．When the sated diners retire from this gruel，only insignificant leavings remain．

The matter is obvious．By repeated tiny bites，similar to the tweaks which we saw distributed at the outset，the flesh of the Mollusc is converted into a gruel on which the various banqueters nourish themselves without distinction，each working at the broth by means of some special pepsine and each taking his own mouthfuls of it．In consequence of this method，which first converts the food into a liquid，the Glow-worm's mouth must be very feebly armed apart from the two fangs which sting the patient and inject the anaesthetic poison and at the same time，no doubt，the serum capable of turning the solid flesh into fluid．Those two tiny implements，which can just be examined through the lens，must，it seems，have some other object．They are hollow，and in this resemble those of the Ant-lion，who sucks and drains her capture without having to divide it；but there is this great difference，that the Ant-lion leaves copious remnants，which are afterwards flung outside the funnel-shaped trap dug in the sand，whereas the Glow-worm，that expert liquifier，leaves nothing，or next to nothing．With similar tools，the one simply sucks the blood of his prey and the other turns every morsel of his to account，thanks to a preliminary liquefaction．

And this is done with exquisite precision，though the equilibrium is sometimes anything but steady．My rearing-glasses supply me with magnificent examples．Crawling up the sides，the Snails imprisoned in my apparatus sometimes reach the top，which is closed with a glass pane，and fix themselves to it with a speck of glair．This is a mere temporary halt，in which the Mollusc is miserly with his adhesive product，and the merest shake is enough to loosen the shell and send it to the bottom of the jar．

Now it is not unusual for the Glow-worm to hoist himself up there，with the help of a certain climbing-organ that makes up for his weak legs．He selects his quarry，makes a minute inspection of it to find an entrance-slit，nibbles at it a little，renders it insensible and，without delay，proceeds to prepare the gruel which he will consume for days on end．

When he leaves the table，the shell is found to be absolutely empty；and yet this shell，which was fixed to the glass by a very faint stickiness，has not come loose，has not even shifted its position in the smallest degree：without any protest from the hermit gradually converted into broth，it has been drained on the very spot at which the first attack was delivered．These small details tell us how promptly the anaesthetic bite takes effect；they teach us how dexterously the Glow-worm treats his Snail without causing him to fall from a very slippery，vertical support and without even shaking him on his slight line of adhesion．Under these conditions of equilibrium，the operator's short，clumsy legs are obviously not enough；a special accessory apparatus is needed to defy the danger of slipping and to seize the unseizable．And this apparatus the Lampyris possesses．At the hinder end of the animal we see a white spot which the lens separates into some dozen short，fleshy appendages，sometimes gathered into a cluster，sometimes spread into a rosette．There is your organ of adhesion and locomotion．If he would fix himself somewhere，even on a very smooth surface，such as a grass-stalk，the Glow-worm opens his rosette and spreads it wide on the support，to which it adheres by its own stickiness．The same organ，rising and falling，opening and closing，does much to assist the act of progression．In short，the Glow-worm is a new sort of self-propelled cripple，who decks his hind-quarters with a dainty white rose，a kind of hand with twelve fingers，not jointed，but moving in every direction：tubular fingers which do not seize，but stick．The same organ serves another purpose：that of a toilet-sponge and brush．At a moment of rest，after a meal，the Glow-worm passes and repasses the said brush over his head，back，sides and hinder parts，a performance made possible by the flexibility of his spine．This is done point by point，from one end of the body to the other，with a scrupulous persistency that proves the great interest which he takes in the operation．What is his object in thus sponging himself，in dusting and polishing himself so carefully？It is a question，apparently，of removing a few atoms of dust or else some traces of viscidity that remain from the evil contact with the Snail．A wash and brush-up is not super fluous when one leaves the tub in which the Mollusc has been treated．If the Glow-worm possessed no other talent than that of chloroforming his prey by means of a few tweaks resembling kisses，he would be unknown to the vulgar herd；but he also knows how to light himself like a beacon；he shines，which is an excellent manner of achieving fame．Let us consider more particularly the female，who，while retaining her larval shape，becomes marriageable and glows at her best during the hottest part of summer．The lighting-apparatus occupies the last three segments of the abdomen．On each of the first two it takes the form，on the ventral surface，of a wide belt covering almost the whole of the arch；on the third the luminous part is much less and consists simply of two small crescent-shaped markings，or rather two spots which shine through to the back and are visible both above and below the animal．Belts and spots emit a glorious white light，delicately tinged with blue．The general lighting of the Glow-worm thus comprises two groups：first，the wide belts of the two segments preceding the last；secondly，the two spots of the final segments．The two belts，the exclusive attribute of the marriageable female，are the parts richest in light：to glorify her wedding，the future mother dons her brightest gauds；she lights her two resplendent scarves．But，before that，from the time of the hatching，she had only the modest rush-light of the stern．This efflorescence of light is the equivalent of the final metamorphosis，which is usually represented by the gift of wings and flight．Its brilliance heralds the pairing-time．Wings and flight there will be none：the female retains her humble larval form，but she kindles her blazing beacon．

The male，on his side，is fully transformed，changes his shape，acquires wings and wing-cases；nevertheless，like the female，he possesses，from the time when he is hatched，the pale lamp of the end segment．This luminous aspect of the stern is characteristic of the entire Glow-worm tribe，independently of sex and season．It appears upon the budding grub and continues throughout life unchanged．And we must not forget to add that it is visible on the dorsal as well as on the ventral surface，whereas the two large belts peculiar to the female shine only under the abdomen．

My hand is not so steady nor my sight so good as once they were；but，as far as they allow me，I consult anatomy for the structure of the luminous organs．I take a scrap of the epidermis and manage to separate pretty nearly half of one of the shining belts．I place my preparation under the microscope．On the skin a sort of white-wash lies spread，formed of a very fine，granular substance．This is certainly the light-producing matter．To examine this white layer more closely is beyond the power of my weary eyes．Just beside it is a curious air-tube，whose short and remarkably wide stem branches suddenly into a sort of bushy tuft of very delicate ramifications．These creep over the luminous sheet，or even dip into it．That is all．The luminescence，therefore，is controlled by the respiratory organs and the work produced is an oxidation．The white sheet supplies the oxidizable matter and the thick air-tube spreading into a tufty bush distributes the flow of air over it．There remains the question of the substance whereof this sheet is formed．The first suggestion was phosphorus，in the chemist's sense of the word．The Glow-worm was calcined and treated with the violent reagents that bring the simple substances to light；but no one，so far as I know，has obtained a satisfactory answer along these lines．Phosphorus seems to play no part here，in spite of the name of phosphorescence which is sometimes bestowed upon the Glow-worm's gleam．The answer lies elsewhere，no one knows where．

We are better-informed as regards another question．Has the Glow-worm a free control of the light which he emits？Can he turn it on or down or put it out as he pleases？Has he an opaque screen which is drawn over the flame at will，or is that flame always left exposed？There is no need for any such mechanism：the insect has something better for its revolving light．The thick air-tube supplying the light-producing sheet increases the flow of air and the light is intensified；the same tube，swayed by the animal's will，slackens or even suspends the passage of air and the light grows fainter or even goes out．It is，in short，the mechanism of a lamp which is regulated by the access of air to the wick．

Excitement can set the attendant air-duct in motion．We must here distinguish between two cases：that of the gorgeous scarves，the exclusive ornament of the female ripe for matrimony，and that of the modest fairy-lamp on the last segment，which both sexes kindle at any age．In the second case，the extinction caused by a flurry is sudden and complete，or nearly so．In my nocturnal hunts for young Glow-worms，measuring about 5 millimetres long，I can plainly see the glimmer on the blades of grass；but，should the least false step disturb a neighbouring twig，the light goes out at once and the coveted insect becomes invisible．Upon the full-grown females，lit up with their nuptial scarves，even a violent start has but a slight effect and often none at all．

I fire a gun beside a wire-gauze cage in which I am rearing my menagerie of females in the open air．The explosion produces no result．The illumination continues，as bright and placid as before．I take a spray and rain down a slight shower of cold water upon the flock．Not one of my animals puts out its light；at the very most，there is a brief pause in the radiance；and then only in some cases．I send a puff of smoke from my pipe into the cage．This time the pause is more marked．There are even some extinctions，but these do not last long．Calm soon returns and the light is renewed as brightly as ever．I take some of the captives in my fingers，turn and return them，tease them a little．The illumination continues and is not much diminished，if I do not press hard with my thumb．At this period，with the pairing close at hand，the insect is in all the fervour of its passionate splendour，and nothing short of very serious reasons would make it put out its signals altogether．

All things considered，there is not a doubt but that the Glow-worm himself manages his lighting apparatus，extinguishing and rekindling it at will；but there is one point at which the voluntary agency of the insect is without effect．I detach a strip of the epidermis showing one of the luminescent sheets and place it in a glass tube，which I close with a plug of damp wadding，to avoid an over-rapid evaporation．Well，this scrap of carcass shines away merrily，although not quite as brilliantly as on the living body．Life's aid is now superfluous．The oxidizable substance，the luminescent sheet，is in direct communication with the surrounding atmosphere；the flow of oxygen through an air-tube is not necessary；and the luminous emission continues to take place，in the same way as when it is produced by the contact of the air with the real phosphorus of the chemists．Let us add that，in aerated water，the luminousness continues as brilliant as in the free air，but that it is extinguished in water deprived of its air by boiling．No better proof could be found of what I have already propounded，namely，that the Glow-worm's light is the effect of a slow oxidation．

The light is white，calm and soft to the eyes and suggests a spark dropped by the full moon．Despite its splendour，it is a very feeble illuminant．If we move a Glow-worm along a line of print，in perfect darkness，we can easily make out the letters，one by one，and even words，when these are not too long；but nothing more is visible beyond a narrow zone．A lantern of this kind soon tires the reader's patience．

Suppose a group of Glow-worms placed almost touching one another．Each of them sheds its glimmer，which ought，one would think，to light up its neighbours by re flexion and give us a clear view of each individual specimen．But not at all：the luminous party is a chaos in which our eyes are unable to distinguish any de finite form at a medium distance．The collective lights confuse the light-bearers into one vague whole．Photography gives us a striking proof of this．I have a score of females，all at the height of their splendour，in a wire-gauze cage in the open air．A tuft of thyme forms a grove in the centre of their establishment．When night comes，my captives clamber to this pinnacle and strive to show off their luminous charms to the best advantage at every point of the horizon，thus forming along the twigs marvellous clusters from which I expected magnificent effects on the photographer's plates and paper．My hopes were disappointed．All that I obtain is white，shapeless patches，denser here and less dense there according to the numbers forming the group．There is no picture of the Glow-worms themselves；not a trace either of the tuft of thyme．For want of satisfactory light，the glorious firework is represented by a blurred splash of white on a black ground．

The beacons of the female Glow-worms are evidently nuptial signals，invitations to the pairing；but observe that they are lighted on the lower surface of the abdomen and face the ground，whereas the summoned males，whose flights are sudden and uncertain，travel overhead，in the air，sometimes a great way up．In its normal position，therefore，the glittering lure is concealed from the eyes of those concerned；it is covered by the thick bulk of the bride．The lantern ought really to gleam on the back and not under the belly；otherwise the light is hidden under a bushel．The anomaly is corrected in a very ingenious fashion，for every female has her little wiles of coquetry．At nightfall，every evening，my caged captives make for the tuft of thyme with which I have thoughtfully furnished the prison and climb to the top of the upper branches，those most in sight．Here，instead of keeping quiet，as they did at the foot of the bush just now，they indulge in violent exercises，twist the tip of their very flexible abdomen，turn it to one side，turn it to the other，jerk it in every direction．In this way，the searchlight cannot fail to gleam，at one moment or another，before the eyes of every male who goes a-wooing in the neighbourhood，whether on the ground or in the air．It is very like the working of the revolving mirror used in catching Larks．If stationary，the little contrivance would leave the bird indifferent；turning and breaking up its light in rapid flashes，it excites it．

While the female Glow-worm has her tricks for summoning her swains，the male，on his side，is provided with an optical apparatus suited to catch from afar the least reflection of the calling signal．His corselet expands into a shield and overlaps his head considerably in the form of a peaked cap or a shade，the object of which appears to be to limit the field of vision and concentrate the view upon the luminous speck to be discerned．Under this arch are the two eyes，which are relatively enormous，exceedingly convex，shaped like a skull-cap and contiguous to the extent of leaving only a narrow groove for the insertion of the antennae．This double eye，occupying almost the whole face of the insect and contained in the cavern formed by the spreading peak of the corselet，is a regular Cyclops' eye．

At the moment of the pairing the illumination becomes much fainter，is almost extinguished；all that remains alight is the humble fairy-lamp of the last segment．This discreet night-light is enough for the wedding，while，all around，the host of nocturnal insects，lingering over their respective affairs，murmur the universal marriage-hymn．The laying follows very soon．The round，white eggs are laid，or rather strewn at random，without the least care on the mother's part，either on the more or less cool earth or on a blade of grass．These brilliant ones know nothing at all of family affection．

Here is a very singular thing：the Glow-worm's eggs are luminous even when still contained in the mother's womb．If I happen by accident to crush a female big with germs that have reached maturity，a shiny streak runs along my fingers，as though I had broken some vessel filled with a phosphorescent fluid．The lens shows me that I am wrong．The luminosity comes from the cluster of eggs forced out of the ovary．Besides，as laying-time approaches，the phosphorescence of the eggs is already made manifest through this clumsy midwifery．A soft opalescent light shines through the integument of the belly．

The hatching follows soon after the laying．The young of either sex have two little rush-lights on the last segment．At the approach of the severe weather they go down into the ground，but not very far．In my rearing-jars，which are supplied with fine and very loose earth，they descend to a depth of three or four inches at most．I dig up a few in mid-winter．I always find them carrying their faint stern-light．About the month of April they come up again to the surface，there to continue and complete their evolution．

From start to finish the Glow-worm's life is one great orgy of light．The eggs are luminous；the grubs likewise．The full-grown females are magnificent lighthouses，the adult males retain the glimmer which the grubs already possessed．We can understand the object of the feminine beacon；but of what use is all the rest of the pyrotechnic display？To my great regret，I cannot tell．It is and will be，for many a day to come，perhaps for all time，the secret of animal physics，which is deeper than the physics of the books．



INSECTS AND MUSHROOMS

It were out of place to recall my long relations with the bolete and the agaric if the insect did not here enter into a question of grave interest．

Several mushrooms are edible，some even enjoy a great reputation；others are formidable poisons．Short of botanical studies that are not within everybody's reach，how are we to distinguish the harmless from the venomous？There is a widespread belief which says that any mushroom which insects，or，more frequently，their larvae，their grubs，accept can be accepted without fear；any mushroom which they refuse must be refused．What is wholesome food for them cannot fail to be the same for us；what is poisonous to them is bound to be equally baneful to ourselves．

This is how people argue，with apparent logic，but without re flecting upon the very different capabilities of stomachs in the matter of diet．After all，may there not be some justification for the belief？That is what I purpose examining．

The insect，especially in the larval stage，is the principal devourer of the mushroom．We must distinguish between two groups of consumers．The first really eat，that is to say，they break their food into little bits，chew it and reduce it to a mouthful which is swallowed just as it is；the second drink，after first turning their food into a broth，like the bluebottles．The first are the less numerous．Con fining myself to the results of my observations in the neighborhood，I count，all told，in the group of chewers，four beetles and a moth caterpillar．To these may be added the mollusk，as represented by a slug，or，more specifically，an arion，of medium size，brown and adorned with a red edge to his mantle．A modest corporation，when all is said，but active and enterprising，especially the moth．

At the head of the mushroom loving beetles，I will place a Staphylinid，prettily garbed in red，blue and black．Together with his larva，which walks with the aid of a crutch at its back，he haunts the fungus of the poplar．He specializes in an exclusive diet．I often come across him，both in spring and autumn，and never any elsewhere than on this mushroom．For that matter，he had made a wise choice，the epicure！This popular fungus is one of our best mushrooms，despite its color of a doubtful white，its skin which is often wrinkled and its gills soiled with rusty brown at the spores．We must not judge people by appearances，nor mushrooms either．This one，magnificent in shape and color，is poisonous；that other，so poor to look at，is excellent．

Here are two more specialist beetles，both of small size．One is the Triplax，who has an orange head and corselet and black wing-cases．His grub tackles the hispid polyporus，a coarse and substantial dish，bristling at its top with stiff hairs and clinging by its side to the old trunks of mulberry trees，sometimes also of walnut and elm trees．The other is the cinnamon-colored Anisotoma．His larva lives exclusively in truffles．The most interesting of the mushroom-eating beetles is the Bolboceras．I have described elsewhere his manner of living，his little song that sounds like the chirping of a bird，his perpendicular wells sunk in search of an underground mushroom，which constitutes his regular nourishment．He is also an ardent lover of truffles．I have taken from between his legs，at the bottom of his manor house，a real truffle the size of a hazelnut．I tried to rear him in order to make the acquaintance of his grub；I housed him in a large earthen pan filled with fresh sand and enclosed in a bell cover．Possessing neither hydnocistes nor truffles，I served him up sundry mushrooms of a rather firm consistency，like those of his choice．He refused them all，helvellae and clavariae，chanterelles and pezizae alike．

With a rhizopogon，a sort of little fungoid potato，which is frequent in pine woods at a moderate depth and sometimes even on the surface，I achieved complete success．I had strewn a handful of them on the sand of my breeding pan．At nightfall，I often surprised the Bolboceras issuing from his well，exploring the stretch of sand，choosing a piece not too big for his strength and gently rolling it towards his abode．He would go in again，leaving the rhizopogon，which was too large to take inside，on the threshold，where it served the purpose of a door．Next day，I found the piece gnawed，but only on the under side．

The Bolboceras does not like eating in public，in the open air；he needs the discreet retirement of his crypt．When he fails to find his food by burrowing under ground，he comes up to look for it on the surface．Meeting with a morsel to his taste，he takes it home when its size permits；if not，he leaves it on the threshold of his burrow and gnaws at it from below，without reappearing outside．

Up to the present，hydnocistes，truffles and rhizopoga are the only food that I have known him to eat．These three instances tell us at any rate that the Bolboceras is not a specialist like the Oxyporus and the Triplax；he is able to vary his diet；perhaps he feeds on all the underground mushrooms indiscriminately．

The moth enlarges her domain yet further．Her caterpillar is a grub five or six millimeters long，white，with a black shiny head．Colonies of it abound in most mushrooms．It attacks by preference the top of the stem，for epicurean reasons that escape me；thence it spreads throughout the cap．It is the habitual boarder of the boletes，agarics，lactarii and russulie．Apart from certain species and certain groups，everything suits it．This puny grub，which will spin itself an in finitesimal cocoon of white silk under the piece attacked and will later become an insignificant moth，is the primordial ravager．

Let us next mention the arion，that voracious mollusk who also tackles most mushrooms of some size．He digs himself spacious niches inside them and there sits blissfully eating．Few in numbers，compared with the other devourers，he usually sets up house alone．He has，by way of a set of jaws，a powerful plane which creates great breaches in the object of his depredations．It is he whose havoc is most apparent．

Now all these gnawers can be recognized by their leavings，such as crumbs and worm holes．They dig clean passages，they slash and crumble without a slimy trail，they are the pinkers．The others，the liquefiers，are the chemists；they dissolve their food by means of reagents．All are the grubs of flies and belong to the commonalty of the Muscidae．Many are their species．To distinguish them from one another by rearing them in order to obtain the perfect stage would involve a great expenditure of time to little profit．We will describe them by the general name of maggots．

To see them at work，I select，as the field of exploitation，the satanic bolete，one of the largest mushrooms that I can gather in my neighborhood．It has a dirty-white cap；the mouths of the tubes are a bright orange-red；the stem swells into a bulb with a delicate network of carmine veins．I divide a perfectly sound specimen into equal parts and place these in two deep plates，put side by side．One of the halves is left as it is：it will act as a control，a term of comparison．The other half receives on the pores of its undersurface a couple of dozen maggots taken from a second bolete in full process of decomposition．

The dissolving action of the grub asserts itself on the very day whereon these preparations are made．The undersurface，originally a bright red，turns brown and runs in every direction into a mass of dark stalactites．Soon，the flesh of the cap is attacked and，in a few days，becomes a gruel similar to liquid asphalt．It is almost as fluid as water．In this broth the maggots wallow，wriggling their bodies and，from time to time，sticking the breathing holes in their sterns above the water．It is an exact repetition of what the liquefiers of meat，the grubs of the grey flesh fly and the bluebottle，have lately shown us．

As for the second half of the bolete，the half which I did not colonize with vermin，it remains compact，the same as it was at the start，except that its appearance is a little withered by evaporation．The fluidity，therefore，is really and truly the work of the grubs and of them alone．

Does this liquefaction imply an easy change？One would think so at first，on seeing how quickly it is performed by the action of the grubs．Moreover，certain mushrooms，the coprini，liquefy spontaneously and turn into a black fluid．One of them bears the expressive name of the inky mushroom and dissolves into ink of its own accord．The conversion，in certain cases，is singularly rapid．One day，I was drawing one of our prettiest coprini，which comes out of a little purse or volva．My work was barely done，a couple of hours after gathering the fresh mushroom，when the model had disappeared，leaving nothing but a pool of ink upon the table．Had I procrastinated ever so little，I should not have had time to finish and I should have lost a rare and interesting find．

This does not mean that the other mushrooms，especially the boletes，are of ephemeral duration and lacking in consistency．I made the attempt with the edible bolete，the famous cepe of our kitchens，so highly esteemed for its flavor．I was wondering whether it would not be possible to obtain from it a sort of Liebig's extract of fungus，which would be useful in cooking．With this purpose，I had some of these mushrooms cut into small pieces and boiled，on the one hand，in plain water and，on the other，in water with bicarbonate of soda added．The treatment lasted two hours．The flesh of the bolete was indomitable．To attack it，I should have had to employ violent drugs，which were inadmissible in view of the result to be attained．What prolonged boiling and the aid of bicarbonate of soda leave almost intact the fly's grubs quickly turn into fluid，even as the flesh worms fluidify hard-boiled white of egg．This is done in each instance without violence，probably by means of a special pepsin，which is not the same in both cases．The liquefier of meat has its own brand；the liquefier of the bolete has another sort．

The plate，then，is filled with a dark，running gruel，not unlike tar in appearance．If we allow evaporation free course，the broth sets，into a hard，easily crumbled slab，something like toffee．Caught in this matrix，grubs and pupa perish，incapable of freeing themselves．Analytical chemistry has proved fatal to them．The conditions are quite different when the attack is delivered on the surface of the ground．Gradually absorbed by the soil，the excess of liquid disappears，leaving the colonists free．In my dishes，it collects indefinitely，killing the inhabitants when it dries up into a solid layer．The purple bolete，when subjected to the action of the maggots，gives the same result as the Satanic bolete，namely，a black gruel．Note that both mushrooms turn blue if broken and especially if crushed．With the edible bolete，whose flesh invariably remains white when cut，the product of its liquefaction by the vermin is a very pale brown．With the oronge，or imperial mushroom，the result is a broth which the eye would take for a thin apricot jam．Tests made with sundry other mushrooms con firm the rule：all，when attacked by the maggot，turn into a more or less fluid mess，which varies in color．

Why do the two boletes with the red tubes，the purple bolete and the satanic bolete，change into a dark gruel？I have an inkling of the reason．Both of them turn blue，with an admixture of green．A third species，the bluish bolete，possess remarkable color sensitiveness．Bruise it ever so lightly，no matter where，on the cap，the stem，the tubes of the undersurface：forthwith，the wounded part，originally a pure white，is tinted a beautiful blue．Place this bolete in an atmosphere of carbonic acid gas．We can now knock it，crush it，reduce it to pulp；and the blue no longer shows．But extract a fragment from the crushed mass：immediately，at the first contact with the air，the matter turns a most glorious blue．It reminds us of a process employed in dyeing．The indigo of commerce，steeped in water containing lime and sulfate of iron，or copperas，is deprived of a part of its oxygen；it loses its color and becomes soluble in water，as it was in the original indigo plant，before the treatment which the plant underwent．A colorless liquid results．Expose a drop of this liquid to the air．Straightway，oxidization works upon the product：the indigo is reformed，insoluble and blue．This is exactly what we see in the boletes that turn blue so readily．Could they，in fact，contain soluble，colorless indigo？One would say so，if certain properties did not give grounds for doubt．When subjected to prolonged exposure to the air，the boletes that are apt to turn blue，particularly the most remarkable，Boletus cyanescens，lose their color，instead of retaining the deep blue which would be a sign of real indigo．Be this as it may，these mushrooms contain a coloring principle which is very liable to change under the influence of the air．Why should we not regard it as the cause of the black tint when the maggots have liquefied the boletes which turn blue？The others，those with the white flesh，the edible bolete，for instance，do not assume this asphalty appearance once they are liquefied by the grubs．All the boletes that change to blue when broken have a bad reputation；the books treat them as dangerous，or at least open to suspicion．The name of Satanic awarded to one of them is an ample proof of our fears．The caterpillar and the maggot are of another opinion：they greedily devour what we hold in dread．Now here is a strange thing：those passionate devotees of Boletus Satanas absolutely refuse certain mushrooms which we find delightful eating，including the most celebrated of all，the oronge，the imperial mushroom，which the Romans of the empire，past masters in gluttony，called the food of the gods，cibus deorum，the agaric of the Caesars，Agaricus caesareus．It is the most elegant of all our mushrooms．When it prepares to make its appearance by lifting the fissured earth，it is a handsome ovoid formed by the outer wrapper，the volva．Then this purse gently tears and the jagged opening partly reveals a globular object of a magnificent orange．Take a hen's egg，boil it，remove the shell：what remains will be the imperial mushroom in its purse．Remove a part of the white at the top，uncovering a little of the yolk．Then you have the nascent imperial．The likeness is perfect．And so the people of my part，struck by the resemblance，call this mushroom lou rousset d'iou，or，in other words，yolk of egg．Soon，the cap emerges entirely and spreads into a disk softer than satin to the touch and richer to the eye than all the fruit of the Hesperides．Appearing amid the pink heather，it is an entrancing object．

Well，this gorgeous agaric，this food of the gods the maggot absolutely refuses．My frequent examinations have never shown me an imperial attacked by the grubs in the field．It needs imprisonment in a jar and the absence of other victuals to provoke the attempt；and even then the treacle hardly seems to suit them．After the liquefaction，the grubs try to make off，showing that the fare is not to their liking．The Mollusk also，the Arion，is anything but an ardent consumer．Passing close to an imperial mushroom and finding nothing better，he stops and takes a bite，without lingering．If，therefore，we required the evidence of the insect，or even of the Slug，to know which mushrooms are good to eat，we should refuse the best of them all．

Though respected by the vermin，the glorious imperial is nevertheless ruined not by larvae，but by a parasitic fungus，the Mycogone rosea，which spreads in a purply stain and turns it into a putrid mass．This is the only despoiler that I know it to possess．

A second amanita，the sheathed amanita，prettily streaked on the edges of the cap，is of an exquisite flavor，almost equal to the imperial．It is called lou pichot gris，the grayling，in these parts，because of its coloring，which is usually an ashen gray．Neither the maggot nor the even more enterprising Moth ever touches it．They likewise refuse the mottled amanita，the vernal amanita and the lemon-yellow amanita，all three of which are poisonous．

In short，whether it be to us a delicious dish or a deadly poison，no amanita is accepted by the grubs．The arion alone sometimes bites at it．The cause of the refusal escapes us．It were vain，speaking of the mottled amanita，for instance，to allege as a reason the presence of an alkaloid fatal to the grubs，for we should have to ask ourselves why the imperial，the amanita of the Caesars，which is wholly free from poison，is rejected no less uncompromisingly than the venomous species．Could it perhaps be lack of relish，a deficiency of seasoning for stimulating the appetite？In point of fact，when eaten raw，the amanitas have no particular flavor．What shall we learn from the sharper- flavored mushrooms？Here，in the pine woods，is the woolly milk mushroom，turned in at the edges and wrapped in a curly fleece．Its taste is biting，worse than Cayenne pepper．Torminosus means colic producing．The name is very suitable．Unless he possessed a stomach built for the purpose，the man who touched such food as this would have a singularly bad time before him．Well，that stomach the vermin possess：they revel in the pungency of the woolly milk mushroom even as the spurge caterpillar browses with delight on the loathsome leaves of the euphorbiae．As for us，we might as well，in either case，eat live coals．

Is a condiment of this kind necessary to the grubs？Not at all．Here，in the same pinewoods，is the“delicious”milk mushroom，a glorious orange-red crater，adorned with concentric zones．If bruised，it assumes a verdigris hue，possibly a variant of the indigo tint peculiar to the blue-turning boletes．From its flesh laid bare by being broken or cut ooze blood-red drops，a well-defined characteristic peculiar to this milk mushroom．Here the violent spices of the woolly milk mushroom disappear；the flesh has a pleasant taste when eaten raw．No matter：the vermin devour the mild milk mushroom with the same zest with which they devour the horribly peppered one．To them the delicate and the strong，the insipid and the peppery are all alike．

The epithet“delicious”applied to the mushroom whose wound weeps tears of blood is highly exaggerated．It is edible，no doubt，but it is coarse eating and difficult to digest．My household refuses it for cooking purposes．We prefer to put it to soak in vinegar and afterwards to use it as we might use pickled gherkins．The real value of this mushroom is largely overrated thanks to a too laudatory epithet．

Is a certain degree of consistency required，to suit the grubs：something midway between the softness of the amanitas and the firmness of the milk mushrooms？Let us begin by questioning the olive tree agaric or luminous mushroom，a magnificent mushroom colored jujube red．Its popular name is not particularly appropriate．True，it frequently grows at the base of old olive trees，but I also pick it at the foot of the box，the holm oak，the plum tree，the cypress，the almond tree，the Guelder rose and other trees and shrubs．It seems fairly indifferent to the nature of thesupport．A more remarkable feature distinguishes it from all the other European mushrooms：it is phosphorescent．On the lower surface and there only，it sheds a soft，white gleam，similar to that of the glowworm．It lights up to celebrate its nuptials and the emission of its spores．There is no question of chemist's phosphorus here．This is a slow combustion，a sort of more active respiration than usual．The luminous emission is extinguished in the unbreathable gases，nitrogen and carbonic acid；it continues in aerated water；it ceases in water deprived of its air by boiling．It is exceedingly faint，however，so much so that it is not perceptible except in the deepest darkness．At night and even by day，if the eyes have been prepared for it by a preliminary wait in the darkness of a cellar，this agaric is a wonderful sight，looking indeed like a piece of the full moon．

Now what do the vermin do？Are they drawn by this beacon？In no wise：maggots，caterpillars and slugs never touch the resplendent mushroom．Let us not be too quick to explain this refusal by the noxious properties of the olive tree agaric，which is said to be extremely poisonous．Here，in fact，on the pebbly ground of the wastelands，is the eryngo agaric，which has the same consistency as the other．It is the berigoulo of the Provencaux，one of the most highly esteemed mushrooms．Well，the vermin will have none of it：what is a treat to us is detestable to them．

It is superfluous to continue this method of investigation：the reply would be everywhere the same．The insect，which feeds on one sort of mushroom and refuses others，cannot tell us anything about the kinds that are good or bad for us．Its stomach is not ours．It pronounces excellent what we find poisonous；it pronounces poisonous what we think excellent．That being so，when we are lacking in the botanical knowledge which most of us have neither time nor inclination to acquire，what course are we to take？The course is extremely simple．

During the thirty years and more that I have lived at Serignan，I have never heard of one case of mushroom poisoning，even the mildest，in the village；and yet there are plenty of mushrooms eaten here，especially in autumn．Not a family but，when on a walk in the mountains，gathers a precious addition to its modest alimentary resources．What do these people gather？A little of everything．Often，when rambling in the neighboring woods，I inspect the baskets of the mushroom pickers，who are delighted for me to look．I see things fit to make mycological experts stand aghast．I often find the purple bolete，which is classed among the dangerous varieties．I made the remark one day．The man carrying the basket stared at me in astonishment：“That a poison！The wolf's bread！”he said，patting the plump bolete with his hand．“What an idea！It's beef marrow，sir，regular beef marrow！”He smiled at my apprehensions and went away with a poor opinion of my knowledge in the matter of mushrooms．

In the baskets aforesaid，I find the ringed agaric，which is stigmatized as valde venenatus by Persoon，an expert on the subject．It is even the mushroom most frequently made use of，because of its being so plentiful，especially at the foot of the mulberry trees．I find the Satanic bolete，that dangerous tempter；the belted milk mushroom，whose burning flavor rivals the pepper of its woolly kinsman；the smooth-headed amanita，a magnificent white dome rising out of an ample volva and fringed at the edges with floury relics resembling flakes of casein．Its poisonous smell and soapy aftertaste should lead to suspicion of this ivory dome；but nobody seems to mind them．

How，with such careless picking，are accidents avoided？In my village and for a long way around，the rule is to blanch the mushrooms，that is to say，to bring them to the boil in water with a little salt in it．A few rinsings in cold water conclude the treatment．They are then prepared in whatever manner one pleases．In this way，what might at first be dangerous becomes harmless，because the preliminary boiling and rinsing have removed the noxious elements．

My personal experience con firms the efficacy of this rustic method．At home，we very often make use of the ringed agaric，which is reputed extremely dangerous．When rendered wholesome by the ordeal of boiling water，it becomes a dish of which I have naught but good to say．Then again the smooth-headed amanita frequently appears upon my table，after being duly boiled：if it were not first treated in this fashion，it would be hardly safe．I have tried the blue-turning boletes，especially the purple bolete and the Satanic．They answered very well to the eulogistic term of beef marrow applied to them by the mushroom picker who scouted my prudent counsels．I have sometimes employed the mottled amanita，so ill famed in the books，without disastrous result．One of my friends，a doctor，to whom I communicated my ideas about the boiling water treatment，thought that he would make the experiment on his own account．He chose the lemon-yellow amanita，which has as bad a reputation as the mottled variety，and ate it at supper．Everything went off without the slightest inconvenience．Another，a blind friend，in whose company I was one day to taste the Cossus of the Roman epicures，treated himself to the olive tree agaric，said to be so formidable．The dish was，if not excellent，at least harmless．

It results from these facts that a good preliminary boiling is the best safeguard against accidents arising from mushrooms．If the insect，devouring one species and refusing another，cannot guide us in any way，at least rustic wisdom，the fruit of long experience，prescribes a rule of conduct which is both simple and efficacious．You are tempted by a basketful of mushrooms，but you do not feel very sure as to their good or evil properties．Then have them blanched，well and thoroughly blanched．When it leaves the purgatory of the stewpan，the doubtful mushroom can be eaten without fear．

But this，you will tell me，is a system of cookery fit for savages：the treatment with boiling water will reduce the mushrooms to a mash；it will take away all their flavor and all their succulence．That is a complete mistake．The mushroom stands the ordeal exceedingly well．I have described my failure to subdue the cepes when I was trying to obtain an extract from them．Prolonged boiling，with the aid of bicarbonate of soda，so far from reducing them to a mess，left them very nearly intact．The other mushrooms whose size entitles them to culinary consideration offer the same degree of resistance．In the second place，there is no loss of succulence and hardly any of flavor．Moreover，they become much more digestible，which is a most important condition in a dish generally so heavy for the stomach．For this reason，it is the custom，in my family，to treat them one and all with boiling water，including even the glorious imperial．

I am a Philistine，it is true，a barbarian caring little for the refinements of cookery．I am not thinking of the epicure，but of the frugal man，the husbandman especially．I should consider myself amply repaid for my persistent observations if I succeeded in popularizing，however little，the wise Provencal recipe for mushrooms，an excellent food that makes a pleasant change from the dish of beans or potatoes，when we can overcome the difficulty of distinguishing between the harmless and the dangerous．



THE DUNG-BEETLES OF THE PAMPAS

To travel the world，by land and sea，from pole to pole；to cross-question life，under every clime，in the in finite variety of its manifestations：that surely would be glorious luck for him that has eyes to see；and it formed the radiant dream of my young years，at the time when Robinson Crusoe was my delight．These rosy illusions，rich in voyages，were soon succeeded by dull，stay-at-home reality．The jungles of India，the virgin forests of Brazil，the towering crests of the Andes，beloved by the Condor，were reduced，as a field for exploration，to a patch of pebbles enclosed within four walls．

Heaven forfend that I should complain！The gathering of ideas does not necessarily imply distant expeditions．Jean-Jacques Rousseau herborized with the bunch of chick-weed whereon he fed his Canary；Bernardin de Saint-Pierre discovered a world on a strawberry-plant that grew by accident in a corner of his window；Xavier de Maistre，using an arm-chair by way of post-chaise，made one of the most famous of journeys around his room．

This manner of seeing country is within my means，always excepting the post-chaise，which is too difficult to drive through the bushes．I go the circuit of my enclosure over and over again，a hundred times，by short stages；I stop here and I stop there；patiently，I put questions and，at long intervals，I receive some scrap of a reply．

The smallest insect village has become familiar to me：I know each fruit-branch where the Praying Mantis perches；each bush where the pale Italian Cricket strums amid the calmness of the summer nights；each downy plant scraped by the Anthidium，that maker of cotton bags；each cluster of lilac worked by the Megachile，the Leaf-cutter．

If cruising among the nooks and corners of the garden do not suffice，a longer voyage shows ample profit．I double the cape of the neighbouring hedges and，at a few hundred yards，enter into relations with the Sacred Beetle，the Capricorn，the Geotrupes，the Copris，the Decticus，the Cricket，the Green Grasshopper，in short，with a host of tribes the telling of whose story would exhaust a lifetime．Certainly，I have enough and even too much to do with my near neighbours，without leaving home to rove in distant lands．

Besides，roaming the world，scattering one's attention over a host of subjects，is not observing．The travelling entomologist can stick numerous species，the joy of the collector and the nomenclator，into his boxes；but to gather circumstantial evidence is a very different matter．A Wandering Jew of science，he has no time to stop．Where a prolonged stay would be necessary to study this or that fact，he is hurried past the next stage．We must not expect the impossible of him under these conditions．Let him pin his specimens to cork tablets，let him steep them in jars of spirit，and leave to the sedentary the patient observations that require time．

This explains the extreme penury of history outside the dry descriptions of the nomenclator．Overwhelming us with its numbers，the exotic insect nearly always preserves the secret of its manners．Nevertheless，it were well to compare what happens under our eyes with that which happens elsewhere；it were excellent to see how，in the same guild of workers，the fundamental instinct varies with climatic conditions．

Then my longing to travel returns，vainer to-day than ever，unless one could find a seat on that carpet of which we read in the Arabian Nights，the famous carpet whereon one had but to sit to be carried whithersoever he pleased．O marvellous conveyance，far preferable to Xavier de Maistre's post-chaise！If I could only find just a little corner on it，with a return-ticket！

I do find it．I owe this unexpected good fortune to a Brother of the Christian Schools，to Brother Judulien，of the La Salle College at Buenos Aires．His modesty would be offended by the praises which his debtor owes him．Let us simply say that，acting on my instructions，his eyes take the place of mine．He seeks，finds，observes，sends me his notes and his discoveries．I observe，seek and find with him，by correspondence．

It is done；thanks to this first-rate collaborator，I have my seat on the magic carpet．Behold me in the pampas of the Argentine Republic，eager to draw a parallel between the industry of the Sérignan Dung-beetles and that of their rivals in the western hemisphere．

A glorious beginning！An accidental find procures me，to begin with，the Splendid Phanæus，who combines a coppery effulgence with the sparkling green of the emerald．One is quite astonished to see so rich a gem load its basket with ordure．It is the jewel on the dung-hill．The corselet of the male is grooved with a wide hollow and he sports a pair of sharp-edged pinions on his shoulders；on his forehead he plants a horn which vies with that of the Spanish Copris．The female replaces this ornament by simple folds．Both carry on the forehead two spikes which form a trusty digging-implement and also a scalpel for dissecting．The insect's squat，sturdy，four-cornered build resembles that of Onitis Olivieri，one of the rarities of the neighbourhood of Montpellier．If similarity of shape implied purity of work，we ought unhesitatingly to attribute to Phanæus Milon short，thick puddings like those made by Olivier's Onitis．Alas，structure is a bad guide where instinct is concerned！The square-chined，short-legged Dung-beetle excels in the art of manufacturing gourds．The Sacred Beetle herself supplies none that are more correctly shaped nor，above all，more capacious．

The thickset insect astonishes me with the elegance of its work，which is irreproachable in its geometry：the neck is shorter，but nevertheless combines grace with strength．The model seems derived from some Indian calabash，the more so as it has an open mouth and the belly is engraved with an elegant engine-turned pattern，produced by the insect's tarsi．One seems to see a pitcher protected by a wickerwork covering．The whole attains and even exceeds the size of a Hen's egg．

It is a very curious piece of work and of a rare perfection，especially when we consider the artist's clumsy and massive build．No，once again，the tool does not make the workman，among Dung-beetles any more than among ourselves．To guide the modeller there is something better than a set of tools：there is what I have called the bump，the genius of the animal．

Phanæus Milon scoffs at difficulties．He does much more than that：he laughs at our classifications．The word Dung-beetle implies a lover of dung．He sets no value on it，either for his own use or for that of his offspring．What he wants is the sanies of corpses．He is to be found under the carcasses of birds，Dogs or Cats，in the company of the undertakers-in-ordinary．The gourd which I will presently describe was lying in the earth under the remains of an Owl．

Let him who will explain this conjunction of the appetites of the Necrophorus with the talents of the Sacred Beetle．As for me，baffled by tastes which no one would suspect from the mere appearance of the insect，I give it up．

I know in my neighbourhood one Dung-beetle and one alone who also works among carrion．This is Onthophagus ovatus，LIN．，a constant frequenter of dead Moles and Rabbits．But the dwarf undertaker does not on that account scorn stercoraceous fare：he feasts upon it like the other Onthophagi．Perhaps there is a twofold diet here：the bun for the adult；the highly-spiced，far-gone meat for the grub．

Similar facts are encountered elsewhere，with differing tastes．The Hunting Wasp takes her fill of honey drawn from the nectaries of the flowers，but feeds her little ones on game．Game first and then sugar，for the same stomach！How that digestive pouch must change during development！And yet no more than our own，which scorns in later life the food that delighted it when young．

Let us now examine the work of Phanæus Milon more thoroughly．The calabashes reached me in a state of complete desiccation．They are very nearly as hard as stone；their colour inclines to a pale chocolate．Neither inside nor out does the lens discover the slightest ligneous particle pointing to a vegetable residue．The strange Dung-beetle does not，therefore，use cakes of Cow-dung or anything like them；he handles products of another class，which at first are rather difficult to specify．

Held to the ear and shaken，the object rattles slightly，as would the shell of a dry fruit with a stone lying free inside it．Does it contain the grub，shrivelled by desiccation？Does it contain the dead insect？I thought so，but I was wrong．It contains something much more instructive than that．

I carefully rip up the gourd with the point of a knife．Within a homogenous wall，whose thickness is over three-quarters of an inch in the largest of my three specimens，is encased a spherical kernel，which fills the cavity exactly，but without sticking to the wall at any part．The small amount of free play allowed to this kernel accounts for the rattling which I heard when I shook the thing．

In the colour and general appearance of the whole，the kernel does not differ from the wrapper．But break it open and minutely examine the pieces．We now recognize tiny fragments of bone，flocks of down，threads of wool，scraps of flesh，the whole mixed in an earthy paste resembling chocolate．

This paste，when placed on hot charcoal，sifted under the lens and deprived of its particles of dead bodies，becomes much darker，is covered with shiny bubbles and sends forth puffs of that acrid smoke by which we so readily recognize burnt animal matter．The whole mass of the kernel，therefore，is strongly impregnated with sanies．

Treated in the same manner，the wrapper also turns black，but not to the same extent；it hardly smokes；it does not become covered with jet-black bubbles；lastly，it would not anywhere contain bits of carcase similar to those in the central kernel．In both cases，the residue after calcination is a fine，reddish clay．

This brief analysis tells us all about the table of Phanæus Milon．The fare served to the grub is a sort of meat-pie．The sausage-meat consists of a mince of all that the two scalpels of the forehead and the toothed knives of the fore-legs have been able to remove from the corpse：hair and down，small crushed bones，strips of flesh and skin．Now hard as brick，the thickening of this mincemeat was originally a paste of fine clay steeped in the liquor of corruption．Lastly，the light crust of our meat-pies is here represented by a covering of the same clay，less rich in extract of meat than the other．

The pastry-cook gives his work an elegant shape；he decorates it with rosettes，with twists，with scrolls．Phanæus Milon is no stranger to these culinary æsthetics．She turns the crust of her meat-pie into a splendid gourd，with a finger-print ornamentation．

The outer covering，an unprofitable crust，insufficiently steeped in savoury juices，is not，we can easily guess，intended for consumption．It is possible that，somewhat later，when the stomach becomes robust and is not repelled by coarse fare，the grub scrapes a little from the sides of its pasty walls；but，until the adult insect emerges，the calabash as a whole remains intact，having acted at first as a safeguard of the freshness of the force-meat and all the while as a protecting casket for the recluse．Above the cold pastry，right at the base of the neck of the gourd，is contrived a round cell with a clay wall continuing the general wall．A fairly thick floor，made of the same material，separates it from the store-room．This is the hatching-chamber．Here is laid the egg，which I find in its place but dried up；here is hatched the grub，which，to reach the ball of food，must first open a trap-door through the partition that separates the two stories．

We have here，in short，the edifice of the Gromphas，in a different style of architecture．The grub is born in a casket surmounting the stack of food but not communicating with it．The budding larva must therefore，at the opportune moment，itself pierce the covering of the pot of preserves．As a matter of fact，later，when the grub is on the sausage-meat，we find the floor perforated with a hole just large enough for it to pass through．

Wrapped all round in a thick casing of pottery，the meat keeps fresh as long as is required by the duration of the hatching-process，a detail which I have not ascertained；in its cell，which is also of clay，the egg lies safe．Capital；so far，all is well．Phanæus Milon is thoroughly acquainted with the secrets of fortification and the danger of victuals evaporating too soon．There remain the germ's respiratory requirements．

To satisfy these，the insect has been equally well-inspired．The neck of the calabash is pierced，in the direction of its axis，with a tiny channel which would admit at most the slenderest of straws．Inside，this conduit opens at the top of the dome of the hatching-chamber；outside，at the tip of the nipple，it spreads into a wide mouth．This is the ventilating-shaft，protected against intruders by its extreme narrowness and by grains of dust which obstruct it a little without stopping it up．I said it was simply marvellous．Was I wrong？If a construction of this sort is a fortuitous result，we must admit that blind chance is gifted with extraordinary powers of foresight．

How does the clumsy insect manage to accomplish so delicate and complex a piece of building？Exploring the pampas as I do through the eyes of an intermediary，my only guide in this question is the structure of the work，a structure whence we can deduct the workman's method without going far astray．I therefore imagine the building to proceed in this manner：a small carcase is found，the oozing of which has softened the underlying loam．The insect collects more or less of this loam，according to the richness of the vein．There are no precise limits here．If the plastic material be plentiful，the collector is lavish with it and the provision-box becomes all the more solid．Then enormous calabashes are obtained，exceeding a Hen's egg in volume and formed of an outer wall three-quarters of an inch thick．But a mass of this description is beyond the strength of the modeller，is badly handled and betrays，in its shape，the awkwardness attendant on an over-difficult task．If the material be rare，the insect con fines its harvesting to what is strictly necessary；and then，freer in its movements，it obtains a magnificently regular gourd．

The loam is probably first kneaded into a ball and then scooped out into a large and very thick cup by the pressure of the fore-legs and the work of the forehead．Even thus do the Copris and the Sacred Beetle act when preparing，on the top of their round pill，the bowl in which the egg will be laid before the final manipulation of the ovoid or pear．

In this first business，the Phanæus is simply a potter．So long as it be plastic，any clay serves her turn，however meagrely saturated with the juices running from the carcase．

She now becomes a pork-butcher．With her toothed knife，she carves，she saws some tiny shreds from the rotten animal；she tears off，cuts away what she deems best suited to the grub's entertainment．She collects all these fragments and mixes them with choice loam in the spots where the sanies abounds．The whole，cunningly kneaded and softened，becomes a ball made on the spot，without any rolling-process，in the same way as the sphere of the other pill-manufacturers．Let us add that this ball，a ration calculated by the needs of the grub，is very nearly constant in size，whatever the dimensions of the final calabash．The sausage-meat is now ready．It is set in place in the wide-open clay bowl．Loosely packed，without compression，the food will remain free，will not stick to its wrapper．

Next，the potter's work is renewed．The insect presses the thick lips of the clay cup，rolls them out and applies them to the prepared force-meat，which is eventually contained by a thin partition at the top end and by a thick layer every elsewhere．A wide circular pad is left on the top partition，which is thin in view of the weakness of the grub that is to perforate it later，when making for the provisions．Manipulated in its turn，this pad is converted into a hemispherical hollow，in which the egg is forthwith laid．

The work is completed by rolling out and joining the edges of the little crater，which closes and becomes the hatching-chamber．Here，especially，a delicate dexterity becomes essential．At the same time that the nipple of the calabash is being shaped，the insect，when packing the material，must leave the little channel which is to form the ventilating-shaft，following the line of the axis．This narrow conduit，which an ill-calculated pressure might stop up beyond hope of remedy，seems to me extremely difficult to obtain．The most skilful of our potters could not manage it without the aid of a needle，which he would afterwards withdraw．The insect，a sort of jointed automaton，makes its channel through the massive nipple of the gourd without so much as a thought．If it did give it a thought，it would not succeed．

The calabash is made：there remains the decoration．This is the work of patient after-touches which perfect the curves and leave on the soft loam a series of stippled impressions similar to those which the potter of prehistoric days distributed over his big-bellied jars with the ball of his thumb．

That finishes the work．The insect will begin all over again under a fresh carcase；for each burrow has one calabash and no more，even as with the Sacred Beetle and her pears．



THE SIMULATION OF DEATH

The first insect that we will put to the question is that audacious disemboweller，the savage Scarites．To provoke his state of inertia is a very simple matter：I handle him for a moment，rolling him between my fingers；better still，I drop him on the table，twice or thrice in succession，from a small height．When the shock due to the fall has been administered and，if need be，repeated，I turn the insect on its back．

This is enough：the prostrate Beetle no longer stirs，lies as though dead．The legs are folded on the belly，the antennæ extended like the arms of a cross，the pincers open．A watch beside me tells me the exact minute of the beginning and the end of the experiment．Nothing remains but to wait and especially to arm one's self with patience，for the insect's immobility lasts long enough to become tedious to the observer watching for something to happen．

Immobility continues fairly often for as long as fifty minutes；in certain cases，even，it lasts more than an hour．The most frequent length of time averages twenty minutes．If nothing disturbs the Beetle，if I cover him with a glass shade，protecting him from the Flies，who are importunate visitors in the hot weather prevailing at the time of my experiment，the inertia is complete：not a quiver of the tarsi，nor of the palpi，nor of the antennæ．Here indeed is a simulacrum of death，with all its inertia．

At last the apparently deceased comes back to life．The tarsi quiver，those of the fore-legs first；the palpi and the antennæ move slowly to and fro：this is the prelude to the awakening．Now the legs begin to kick．The insect bends slightly at its pinched waist；it buttresses itself on its head and back；it turns over．There it goes，jogging away，ready to become an apparent corpse once more if I renew my shock tactics．

Let us repeat the experiment immediately．The newly resuscitated Beetle is for a second time lying motionless on his back．He prolongs his make-believe of death longer than he did at first．When he wakes up，I renew the test a third，a fourth，a fifth time，with no intervals of repose．The duration of the motionless condition increases each time．To quote the figures，the five consecutive experiments，from the first to the last，have continued respectively for 17，20，25，33 and 50 minutes．Starting with a quarter of an hour，the attitude of death ends by lasting nearly a whole hour．Without being constant，similar facts recur repeatedly in my experiments，the duration，of course，varying．They tell us that as a general rule the Scarites lengthens the period of his lifeless posture the oftener the experiment is repeated．Is this a matter of practice，or is it an increase of cunning employed in the hope of finally tiring a too persistent enemy？It would be premature to draw conclusions：the cross-examination of the insect has not yet been thorough enough．

Let us wait．Besides，we need not imagine that it is possible to go on like this until our patience is exhausted．Sooner or later，flurried by my pestering，the Scarites refuses to sham dead．Scarcely is he laid on his back after a fall，when he turns over and takes to his heels，as though he judged a stratagem which succeeded so indifferently to be henceforth useless．If we were to stop here，it would certainly seem that the insect，a cunning hoaxer，seeks，as a means of defence，to cheat those who attack him．He counterfeits death；he repeats the process，becoming more persistent in his fraud in proportion as the aggression is repeated；he abandons his trickery when he deems it futile．But hitherto we have subjected him only to a friendly examination-in-chief．The time has come to put a string of searching questions and to trick the trickster if there be really any deception．

The Beetle under experiment is lying on the table．He feels beneath him a hard body which gives him no chance of digging．As he cannot hope to take refuge underground，an easy task for his nimble and vigorous tools，the Scarites lies low in his death-like pose，keeping it up，if need be，for an hour．If he were reclining on the sand，the loose soil with which he is so familiar，would he not regain his activity more rapidly，would he not at least betray by a few twitches his desire to escape into the basement？

I was expecting to see him do so；and I was mistaken．Whether I place him on wood，glass，sand or garden mould，the Beetle in no way modifies his tactics．On a surface readily excavated he continues his immobility as long as on an unassailable surface．

This indifference to the nature of the support half opens the door to doubt；what follows opens it wide．The patient is on the table before me and I watch him closely．With his gleaming eyes，overshadowed by his antennæ，he also sees me；he watches me；he observes me，if I may so express myself．What can be the visual impression of the insect when face to face with that monstrosity，man？How does the pigmy measure the enormous monument that is the human body？Seen from the depths of the in finitely little，the immense perhaps is nothing．

We will not go so far as that；we will admit that the insect watches me，recognizes me as his persecutor．So long as I am here，he will suspect me and refuse to budge．If he does decide to do so，it will be after he has exhausted my patience．Let us therefore move away．Then，since any trickery will be needless，he will hasten to take to his legs again and make off．

I move ten paces farther from him，to the other end of the room．I hide，I do not move a muscle，for fear of breaking the silence．Will the insect pick itself up？No，my precautions are super fluous．Alone，left to itself，perfectly quiet，it remains motionless for as long a time as when I was standing close beside it．

Perhaps the clear-sighted Scarites has seen me in my corner，at the other end of the room；perhaps a subtle scent has revealed my presence to him．We will do more，then．I cover him with a bell-glass which will save him from being worried by the Flies and I leave the room；I go downstairs into the garden．There is no longer anything likely to disturb him．Doors and windows are closed．Not a sound from without；no cause for alarm indoors．What will happen in the midst of that profound silence？

Nothing more and nothing less than usual．After twenty，forty minutes' waiting out of doors，I come upstairs again and return to my insect．I find him as I left him，lying motionless on his back．

This experiment，many times repeated with different subjects，throws a vivid light upon the question．It expressly assures us that the attitude of death is not the ruse of an insect in danger．Here there is nothing to alarm the creature．Around him all is silence，solitude，repose．When he persists in his immobility it cannot now be to deceive an enemy．I have no doubt about it：there is something else involved．

Besides，why should he need special defensive artifices？I could understand that a weak，pacific，ill-protected insect might resort to ruses when in danger；but in him，the warlike bandit，so well armoured，it is more than I can understand．No insect on his native sea-shore has the strength to resist him．The most powerful of them，the Sacred Beetle and the Pimelia，are easy-going creatures which，so far from molesting him，are fine booty for his burrow．

Can he be threatened by the birds？It is very doubtful．As a Carabus，he is saturated with acrid humours which must make his body a far from pleasing mouthful．For the rest，he lives hidden from the light of day in a burrow where no one sees him；he emerges only at night，when the birds are no longer inspecting the beach．There are no beaks about for him to fear．

And this butcher of the Pimeliæ and even occasionally of the Sacred Beetles，this bully whom no danger threatens，is supposed to be such a coward as to sham death on the slightest alarm！I take the liberty of doubting this more and more．

I am confirmed in my doubts by the Smooth-skinned Scarites，a denizen of the same shores．The first insect is a giant；the second，by comparison，is a dwarf．Otherwise he displays the same shape，the same jet-black costume，the same armour，the same habits of brigandage．Well，the Smooth-skinned Scarites，in spite of his weakness and his smallness，is almost ignorant of the trick of pretending to be dead．When molested for a moment and then turned on his back，he at once picks himself up and flees．I can hardly obtain a few seconds' immobility；once only，daunted by my obstinacy，the dwarf remains motionless for a quarter of an hour．

How different from the giant，motionless the moment that he is thrown upon his back，sometimes picking himself up only after an hour of inaction！It is the reverse of what ought to happen，if the apparent death were really a defensive ruse．The giant，con fident in his strength，should disdain this cowardly posture；the timid dwarf should be quick to have recourse to it．And it is just the other way about．What is there behind all this？

Let us try the influence of danger．With what natural enemy shall I confront the big Scarites，motionless on his back？I know none．Let us then create a make-believe assailant．The Flies put me on the track of one．

I have spoken of their importunity during my investigations in the hot season．If I do not employ a bell-glass or keep an assiduous watch，rarely does the shrewish Dipteron fail to alight upon my patient and explore him with her proboscis．We will let her have her way this time．

Hardly has the Fly grazed this apparent corpse with her legs，when the Scarites' tarsi quiver as though twitched by a slight electric shock．If the visitor be merely passing，matters go no farther；but，if she persist，particularly near the Beetle's mouth，moist with saliva and disgorged secretions of food，the tormented Scarites promptly kicks，turns over and makes off．

Perhaps he did not think it opportune to prolong his fraud in the face of so contemptible an enemy．He resumes his activity because he has recognized the absence of danger．Then let us call in another interloper，one of formidable size and strength．I happen to have handy a Great Capricorn，with powerful claws and mandibles．That the long-horned insect is a peaceful creature I am well aware；but the Scarites does not know it；on the sands of the shore he has never encountered such a colossus as this，who is capable of impressing less timid creatures than he．Fear of the unknown will merely aggravate the situation．

Guided by the tip of my straw，the Capricorn sets his foot upon the prostrate insect．The Scarites' tarsi begin to quiver immediately．If the contact be prolonged or multiplied，or if it become aggressive，the dead insect gets on its legs again and scuttles off，just as the titillations of the Fly have already shown me．When danger is imminent and all the more to be dreaded because its nature is unknown，the trick of the simulation of death disappears and flight takes its place．

The following experiment is not without value．I take some hard substance and knock the foot of the table on which the insect is lying on its back．The shock is very slight，not enough to shake the table perceptibly．The whole thing is limited to the inner vibrations of a resilient body which has received a blow．But it is quite enough to disturb the insect's immobility．At each tap the tarsi are flexed and quiver for a moment．

Lastly，let us try the effect of light．So far，the patient has been treated in the shade of my cabinet，away from the direct sunlight．The sun is shining full upon the window．What will the motionless insect do if I carry it thither，from my table to the window，into the bright light？That we can find out in a moment．Under the direct rays of the sun，the Scarites immediately turns over and moves off．

This is enough．Patient，persecuted creature，you have half-betrayed your insect．When the Fly tickles you，drains your moist lip，treats you as a corpse whose juices she would like to suck；when the huge Capricorn appears to your horrified gaze and puts a foot on your belly，as though to take possession of his prey；when the table quivers，that is to say，when，for you，the ground shakes，undermined perhaps by some invader of your burrow；when a bright light surrounds you，favouring the designs of your enemies and imperilling your safety as an insect that loves the dark，then，in truth，it would be wiser not to move，if really your chief resource，when danger threatens you，is to simulate death．

On the contrary，at those critical moments，you give a start；you move，you resume your normal attitude，you run away．Your fraud is discovered；or，to put it more plainly，there is no trick．Your inertia is not simulated；it is real．It is a condition of temporary torpor into which you are plunged by your delicate nervous organization．A mere nothing makes you fall into it；a mere nothing withdraws you from it，above all a bath of light，that sovran stimulus of activity．

In respect of prolonged immobility as the result of emotion，I find a rival of the Giant Scarites in a large black Buprestis，with a flour-speckled corselet，a lover of the blackthorn，the hawthorn and the apricot-tree．His name is Capnodis tenebrionis，LIN．At times I see him，with his legs closely folded and his antennæ lowered，prolonging his motionless posture upon his back for more than an hour．At other times the insect is bent upon escaping，apparently influenced by atmospheric conditions of which I do not know the secret．One or two minutes' immobility is as much as I can then obtain．

Let me recapitulate：in my various subjects the attitude of death is of very variable duration，governed as it is by a host of unsuspected circumstances．Let us take advantage of favourable opportunities，which are fairly frequent．I subject the Cloudy Buprestis to the different tests undergone by the Giant Scarites．The results are the same．When you have seen the first，you have seen the second．There is no need to linger over them．

I will only mention the promptness with which the Buprestis，lying motionless in the shade，recovers his activity when I carry him away from my table into the broad sunlight of the window．After a few seconds of this bath of heat and light，the insect half-opens his wing-cases，using them as levers，and turns over，ready to take flight if my hand did not instantly snap him up．He is a passionate lover of the light，a devotee of the sun，intoxicating himself in its rays upon the bark of his blackthorn-trees on the hottest afternoons．

This love of tropical temperature suggests the following question：what would happen if I were to chill the creature in its immobile posture？I foresee a more prolonged inertia．The chill，of course，must not be great，for it would be followed by the lethargy into which insects capable of surviving the winter fall when benumbed by the cold．

On the contrary，the Buprestis must as far as possible retain his full vitality．The lowering of the temperature must be gentle，very moderate and such that the insect，under similar climatic conditions，would retain his powers of action in ordinary life．I have a convenient refrigerator at my disposal．It is the water of my well，whose temperature，in summer，is nearly twenty-two degrees Fahrenheit below that of the surrounding air．

The Buprestis，in whom I have just produced inertia by means of a few taps，is installed on his back in a little flask which I seal hermetically and immerse in a bucket full of this cold water．To keep the bath as cool as at first，I gradually renew it，taking care not to shake the flask in which the patient is lying，in his attitude of death．The result rewards my pains．After five hours under water，the insect is still motionless．Five hours，I say，five long hours；and I might certainly say longer，if my exhausted patience had not put an end to the experiment．But this is enough to banish any idea of fraud on the insect's part．Here，beyond a doubt，the insect is not shamming dead．He is actually somnolent，deprived of the power of movement by an internal disturbance which my teasing produced at the outset and which is prolonged beyond its usual limits by the surrounding coolness．

I try the effect of a slight decrease in temperature upon the Giant Scarites by subjecting him to a similar sojourn in the cold water of the well．The result does not respond to the hopes which the Buprestis gave me．I do not succeed in obtaining more than fifty minutes' inertia．I have often obtained as long periods of immobility without resorting to the refrigerating artifice．

It might have been foreseen．The Buprestis，a lover of the burning sunshine，is affected by the cold bath in a different degree from the Scarites，who prowls about by night and spends his day in the basement．A fall of afew degrees in temperature takes the chilly insect by surprise and has no effect upon the one accustomed to the coolness underground．

Other experiments on these lines tell me nothing more．I see the inert condition persisting sometimes for a longer，sometimes for a shorter period，according as the insect seeks the sunlight or avoids it．Let us change our method．

I evaporate a few drops of sulphuric ether in a glass jar and put in a Stercoraceous Geotrupes and a specimen of Buprestis tenebrionis，at the same time．In a few moments both subjects are motionless，anæsthetized by the etheric vapour．I take them out quickly and lay them on their backs in the open air．

Their attitude is exactly that which they would have assumed under the influence of a shock or any other cause of alarm．The Buprestis has his legs symmetrically folded against his chest and belly；the Geotrupes has his outspread，stretched in disorder，rigid and as though attacked by catalepsy．You could not tell if they were dead or alive．

They are not dead．In a minute or two，the Geotrupes' tarsi twitch，the palpi quiver，the antennæ wave gently to and fro．Then the fore-legs move；and a quarter of an hour has not elapsed before the other legs are struggling．The activity of the insect made motionless by the concussion of a shock would reawaken in precisely the same fashion．

As for the Buprestis，he is in a state of inertia so profound that at first I really believe him to be dead．He recovers during the night；and next day I find him in possession of his usual activity．The ether experiment，which I took care to stop at the moment when it produced the desired effect，has not been fatal to him；but it has had much more serious consequences for him than for the Geotrupes．The insect more sensitive to the alarm due to concussion or to a fall of temperature is also the more sensitive to the action of ether．

Thus the enormous difference which I observe in these two insects，with regard to the inertia provoked by a shock or by handling them in one's fingers，is explained by nice differences of impressionability．Whereas the Buprestis remains motionless for nearly an hour，the Geotrupes is struggling violently after a minute or two．And even then I rarely attain this limit．

In what respect has the Geotrupes，to defend itself，less need of the stratagem of simulated death than the Black Buprestis，well protected by his massive build and his armour，which is so hard that it resists the point of a pin and even of a needle？We should be perplexed by the same question in respect of a multitude of insects，some of which remain motionless while others do not；and we could not possibly foresee what would happen from the genus of the subject，its form，or its way of living．Buprestis tenebrionis，for example，exhibits a persistent inertia．Will it be the same，because of similarity of structure，with other members of the same group？Not at all．My chance finds provide me with the Brilliant Buprestis，and the Nine-spotted Buprestis．The first resists all my attempts．The splendid creature grips my fingers，grips my tweezers and insists on getting up the moment that I lay it on its back．The second readily becomes immobile；but how brief is its attitude of death！Four or five minutes at most．

A Melasoma-beetle，Omocrates abbreviatus，OLIV．，whom I frequently discover under the broken stones on the neighbouring hills，continues motionless for over an hour．He rivals the Scarites．We must not forget to add that very often the awakening takes place within a few minutes．Can he owe his long period of inertia to the fact that he is one of the Tenebrionidæ，or Darkling Beetles？By no means，for here in the same group is Pimelia bipunctata，who turns a somersault on his round back and finds his feet the moment he has turned over；here is a Cellar-beetle，who，unable to turn with his flat back，his big belly and his welded wing-cases，struggles desperately after a minute or two of inertia．

The short-legged Beetles，trotting along with tiny steps，ought，one would think，to make up in cunning，more fully than the others，for their incapacity for rapid flight．The facts do not correspond with this apparently well-founded forecast．I have consulted the genera Chrysomela，Blatta，Silpha，Cleonus，Bolboceras，Cetonia，Hoplia，Coccinella，6 and so on．A few minutes or a few seconds are nearly always long enough for the return to activity．Several of them even obstinately refuse to sham death．As much must be said of the Beetles well-equipped for pedestrian escape．Some remain motionless for a few seconds；others，more numerous still，behave in an ungovernable fashion．In short，there is no guide to tell us in advance：“This one will readily assume the posture of a dead insect；this one will hesitate；that one will refuse．”There is nothing but shadowy probabilities，until experiment has given its verdict．



SUICIDE OR HYPNOSIS

You do not imitate the unfamiliar；you do not counterfeit a thing of which you know nothing：that is obvious．The simulation of death，therefore，implies a certain knowledge of death．

Well，has the insect，or rather，has any kind of animal，a presentiment that its life cannot last for ever？Does the perturbing problem of an end occur to its dense brain？I have associated a great deal with animals，I have lived on intimate terms with them and I have never observed anything to justify me in saying yes．The animal，with its humbler destiny，is spared that apprehension of the hour of death which constitutes at once our torment and our greatness．Like the child still in the limbo of unconsciousness，it enjoys the present without taking thought of the future；free from the bitterness of a prospective ending，it lives in the blissful calm of ignorance．It is ours alone to foresee the briefness of our days；it is ours alone anxiously to question the grave regarding the last sleep．

Moreover，this glimpse of the inevitable destruction calls for a certain maturity of mind and，for that reason，is rather late in developing．I had a touching example of it this very week．

A pretty little Kitten，the joy of all the household，after languidly dragging itself about for a couple of days，died in the night．Next morning the children found it lying stark in its basket．General affliction．Anna，especially，a little girl of four，considered with a pensive glance the little friend with which she had so often played．She petted it，called it，offered it a drop of milk in a cup：

“Kitty won't play，”said the child．“She doesn't want my breakfast any more．She's asleep．I've never seen her sleep like this before．When will she wake up？”

This simplicity in the presence of death's harsh problem wrung my heart．Hastily I led the girl away from the sight and had the dead Kitten secretly buried．As，from this time onward，it no longer appeared by the table at meal-times，the grief-stricken child at last understood that she had seen her little friend sleeping the profound slumber that knows no awaking．For the first time a vague idea of death found its way into her mind．

Has the insect the signal honour of knowing what we do not know in our early childhood，at a time when thought is already manifesting itself，far superior，however feeble it be，to the dull understanding of the animal？Has it the power to foresee an ending，an attribute which in its case would be inconvenient and useless？Before deciding，let us consult，not the abstruse theories of science，a doubtful guide，but the Turkey，an eminently truthful one．

I recall one of the most vivid memories that remain to me from my brief sojourn at the Royal College of Rodez．So they called it then；to-day they call it a grammar-school；what improvement as the world grows older！

The thrice-blessed Thursday had come；our bit of translation was done，our dozen Greek roots had been learnt by heart；and we trooped down to the far end of the valley，so many bands of madcaps．With our trousers turned up to our knees，we exploited，artless fishermen that we were，the peaceful waters of the river，the Aveyron．What we hoped to catch was the Loach，no bigger than our little finger，but tempting，thanks to his immobility on the sand amid the waterweeds．We fully expected to trans fix him with our trident，a fork．

This miraculous catch，the object of such shouts of triumph when it succeeded，was very rarely vouchsafed to us：the Loach，the rascal，saw the fork coming and with three strokes of his tail disappeared！

We found compensation in the apple-trees in the neighbouring pastures．The apple has from all time been the urchin's delight，above all when plucked from a tree which does not belong to him．Our pockets were soon crammed with the forbidden fruit．

Another distraction awaited us．Flocks of Turkeys were not rare，roaming at their own sweet will and gobbling up the Locusts around the farms．If no watcher hove in sight，we had great sport．Each of us would seize a Turkey，tuck her head under her wing，rock it in this attitude for a moment and then place her on the ground，lying on her side．The bird no longer budged．The whole flock of Turkeys was subjected to our hypnotic handling；and the meadow assumed the aspect of a battle- field strewn with the dead and dying．

And now look out for the farmer's wife！The loud gobbling of the harassed birds had told her of our wicked pranks．She would run up armed with a whip．But we had good legs in those days！And we had a good laugh too，behind the hedges，which favoured our retreat！

O delightful days when we put the Turkeys to sleep，can I recover the skill which I then possessed？To-day it is no longer the playful trick of a schoolboy；it is a matter of serious research．I happen to have the very subject that I need：a Turkey-hen，doomed soon to be the victim of our Christmas merry-making．I repeat with her the method of manipulation which I employed so successfully on the banks of the Aveyron．I tuck her head well under her wing and，molding it in this attitude with both hands，I rock the bird gently up and down for a couple of minutes．The strange effect is produced；my childhood's manoeuvres obtained no better result．Laid on the ground，on her side and left to herself，my patient is a lifeless bundle．One would think her dead，if a slight rise and fall of the plumage did not reveal the breathing．She looks really like a dead bird which，in a last convulsion，had drawn its chilled feet，with their shrivelled toes，under its belly．The spectacle has a tragic air；and I feel overcome by a certain anxiety when I gaze upon the results of my evil spells．Poor Turkey！What if she were never to wake again！We need not be afraid：she is waking；she stands up，staggering a little，it is true，with drooping tail and a shamefaced expression．That soon passes off；not a trace of it remains．In a few moments the bird is once more what it was before the experiment．

This torpor，the mean between true sleep and death，is of variable duration．When repeatedly provoked in my Turkey-hen，with suitable intervals of repose，immobility lasts sometimes for half an hour and sometimes for a few minutes．Here，as in the insect，it would be very difficult to analyse the causes of these differences．With the Guinea-fowl I succeed even better．The torpor lasts so long that I become alarmed by the bird's condition．The plumage reveals no trace of breathing．I ask myself，anxiously，whether the bird is not actually dead．I push it a little way along the ground with my foot．The patient does not stir．I do it again．And lo，the Guinea-fowl frees her head，stands up，regains her balance and scurries off！Her state of lethargy has lasted more than half an hour．

Now for the Goose．I have none．The gardener next door trusts me with his．She is brought to my house，which she fills with her trumpeting as she waddles about．Shortly afterwards there is absolute silence：the web-footed Amazon is lying on the ground，with her head tucked under her wing．Her immobility is as profound and as prolonged as that of the Turkey and the Guinea-fowl．

It is the Hen's turn now and the Duck's．They too succumb，but，so it seems to me，less persistently．Can it be that my hypnotic tricks are less efficacious with small birds than with large ones？To judge by the Pigeon，this may well be so．He yields to my art only to the extent of two minutes' sleep．A still smaller bird，a Green finch，is even more refractory：all that I obtain from him is a few seconds' drowsiness．

It would appear，then，that，in proportion as the activity is concentrated in a body of less volume，the torpor has less hold．The insect has already shown us this．The Giant Scarites does not stir for an hour，while the Smooth-skinned Scarites，a pigmy，wearies my persistence in turning him over；the large Cloudy Buprestis submits to my manoeuvres for a long period，whereas the Glittering Buprestis，a pigmy again，obstinately refuses to do so．

We will leave on one side，as insufficiently investigated，the influence of the bodily mass and remember only this fact，that it is possible，by a very simple artifice，to reduce a bird to a condition of apparent death．Do my Goose，my Turkey and the others resort to trickery with the object of deceiving their tormentor？It is certain that none of them thinks of shamming dead；they are actually immersed in a deep torpor；in a word，they are hypnotized．

These facts have long been known；they are perhaps the first in date in the science of hypnosis or artificial sleep．How did we，the little Rodez schoolboys，learn the secret of the Turkey's slumber？It was certainly not in our books．Coming from no one knows where，indestructible as everything that enters into children's games，it was handed down，from time immemorial，from one initiate to another．

Things are just the same to-day in my village of Sérignan，where there are numbers of youthful adepts in the art of putting poultry to sleep．Science often has very humble beginnings．There is nothing to tell us that the mischief of a pack of idle urchins is not the starting-point of our knowledge of hypnosis．

I have just been practising on insects tricks which to all appearances are as puerile as those which we practised on the Turkeys in the days when the farmer's wife used to run after us cracking her whip．Do not laugh：a serious problem looms behind this artlessness．

My insects' condition bears a strange resemblance to that of my poultry．Both present the image of death，inertia，the contraction of convulsed limbs．In both again the immobility is dispelled before its time by the agency of a stimulus，by sound in the case of the bird，by light in that of the insect．Silence，darkness and tranquillity prolong it．Its duration varies greatly in different species and appears to increase with corpulence．

Among ourselves，who are very unequal subjects for induced sleep，the hypnotist is obliged to pick and choose．He succeeds with one and not with another．Similarly，among the insects，a selection is necessary，for they do not all of them，by a long way，respond to the experimenter's attempts．My best subjects have been the Giant Scarites and the Cloudy Buprestis；but how many others have resisted quite indomitably，or remained motionless for only a few seconds！

The insect's return to the active state presents certain peculiarities which are well worthy of attention．The key to the problem lies here．Let us return for a moment to the patients who have been subjected to the ordeal of ether．These are really hypnotized．They do not remain motionless by way of a ruse，there is no doubt upon that point；they are actually on the threshold of death；and，if I did not take them in good time out of the flask in which a few drops of ether have been evaporated，they would never recover from the torpor whose last stage is death．

Now what symptoms herald their return to activity？We know the symptoms：the tarsi tremble，the palpi quiver，the antennæ wave to and fro．A man emerging from a deep sleep stretches his limbs，yawns and rubs his eyes．The insect awaking from the etheric sleep likewise has its own fashion of marking its recovery of consciousness：it flutters its tiny digits and the more mobile of its organs．

Let us now consider an insect which，upset by a shock，perturbed by some sort of excitement，is believed to be shamming dead，lying on its back．The return to activity is announced exactly in the same fashion and in the same order as after the stupefying effect of ether．First the tarsi quiver；then the palpi and antennæ wave feebly to and fro．

If the creature were really shamming，what need would it have of these minute preliminaries to the awakening？Once the danger has disappeared，or is deemed to have done so，why does the insect not swiftly get upon its feet，to make off as quickly as possible，instead of dallying with untimely pretences？I am quite sure that，once the Bear was gone，the comrade who had shammed dead under the animal's nose did not think of wasting time in stretching himself or rubbing his eyes．He jumped up at once and took to his heels．

And the insect is supposed to carry its cunning to the length of counterfeiting resuscitation down to the least details！No，no and again no；it would be madness．Those quiverings of the tarsi，those awakening movements of the palpi and antennæ are the obvious proof of a genuine torpor，now coming to an end，a torpor similar to that induced by ether but less intense；they show that the insect struck motionless by my artifice is not shamming dead，as the vulgar idiom has it and as the fashionable theories repeat．It is really hypnotized．

A shock which disturbs its nerve-centres，an abrupt fright which seizes upon it reduce it to a state of somnolence like that of the bird which is swung for a second or two with its head under its wing．A sudden terror sometimes deprives us human beings of the power of movement，sometimes kills us．Why should not the insect's organism，so delicate and subtle，give way beneath the grip of fear and momentarily succumb？If the emotion be slight，the insect shrinks into itself for an instant，quickly recovers and makes off；if it be profound，hypnosis supervenes，with its prolonged immobility．

The insect，which knows nothing of death and therefore cannot counterfeit it，knows nothing either of suicide，that desperate means of cutting short excessive misery．No authentic example has ever been given，to my knowledge，of an animal of any kind robbing itself of its own life．That those most richly endowed with the capacity of affection sometimes allow themselves to die of grief I grant you；but there is a great difference between this and stabbing one's self or cutting one's throat．

Yet the recollection occurs to me of the Scorpion's suicide，sworn to by some，denied by others．What truth is there in the story of the Scorpion who，surrounded by a circle of fire，puts an end to his suffering by stabbing himself with his poisoned sting？Let us see for ourselves：

Circumstances favour me．I am at this moment rearing，in large earthen pans，with a bed of sand and with potsherds for shelter，a hideous menagerie which hardly comes up to my expectations as regards the study of morals．I will profit by it in another way．It consists of some twenty-four specimens of Buthus occitanus，the large White Scorpion of the south of France．The odious animal abounds，always isolated，under the flat stones of the neighbouring hills，in the sandy spots which enjoy the most sunlight．It has a detestable reputation．

On the effects of its sting I personally have nothing to say，having always avoided，by a little caution，the danger to which my relations with the formidable captives in my study might have exposed me．Knowing nothing of it myself，I get people to tell me of it，wood-cutters in particular，who from time to time fall victims to their imprudence．One of them tells me the following story：“After having my dinner，I was dozing for a moment among my faggots，when I was roused by a sharp pain．It was like the prick of a red-hot needle．I clapped my hand to the place．Sure enough，there was something moving！A Scorpion had crept under my trousers and stung me in the lower part of the calf．The ugly beast was full as long as my finger．Like that，sir，like that！”

And，adding gesture to speech，the worthy man extended his great fore- finger．This size did not surprise me：while insect-hunting，I have seen Scorpions as large．

“I wanted to go on with my work，”he continued，“but I came out in a cold sweat；and my leg swelled up so you could see it swelling．It got as big as that，sir，as big as that．”

More mimicry．Our friend spreads his two hands round his leg，at a distance，so as to denote the girth of a small barrel：

“Yes，like that，sir，like that；I had great trouble to get home，though it was only half a mile away．The swelling crept up and up．Next day it had got so high．”

A gesture indicates the height．“Yes，sir，for three days I couldn't stand up．I bore it as well as I could，with my leg stretched out on a chair．Soda-compresses did the trick；and there you are，sir，there you are．”

Another woodcutter，he adds，was also stung in the lower part of the leg．He was binding faggots together at some distance and had not the strength to regain his home．He collapsed by the side of the road．Some men passing by carried him on their shoulders：“À la cabro morto，moussu，à la cabro morto
 ！”The story of the rustic narrator，more versed in mimicry than in speech，does not seem to me exaggerated．A White Scorpion's sting is a very serious accident for a human being．When stung by his own kind，the Scorpion himself quickly succumbs．Here I have something better than the evidence of strangers：I have my own observations．

I take two healthy specimens from my menagerie and place them together at the bottom of a glass jar on a layer of sand．Excited with the tip of a straw which brings them face to face again whenever they draw back，the two harassed creatures decide on mortal combat．Each no doubt attributes to the other the annoyances of which I myself am the cause．The claws，those weapons of defence，are displayed in a semicircle and open to keep the adversary at a distance；the tails，in sudden jerks，are flung forward above the back；the poison-phials clash together；a tiny drop，limpid as water，beads the point of the sting．

The fight does not last long．One of the Scorpions receives the full force of the other's poisoned weapon．It is all over：in a few minutes the wounded one succumbs．The victor very calmly proceeds to gnaw the fore-part of the victim's cephalothorax，or，in less crabbed terms，the bit at which we look for a head and find only the entrance to a belly．The mouthfuls are small，but long-drawn-out．For four or five days，almost without a break，the cannibal nibbles at his murdered comrade．To eat the vanquished，that's good warfare，the only sort excusable．What I do not understand，nor shall until we tin the meat on the battle- field for food，is our wars between nations．

We now have authentic information：the Scorpion's sting is fatal，promptly fatal，to the Scorpion himself．Let us come to the matter of suicide，such as it has been described to us．When surrounded by a circle of live embers，the animal，so we are told，stabs itself with its sting and finds an end of its torment in voluntary death．This would be very fine on the creature's part if it were true．We shall see．

In the centre of a ring of burning charcoal，I place the largest specimen from my menagerie．The bellows increase the glow．At the first smart of the heat，the animal moves backwards within the circle of fire．It collides by inadvertence with the burning barrier．Now follows a disorderly retreat，in every direction，at random，renewing the agonizing contact．At each attempt to escape，the burning is repeated more severely than before．The animal becomes frantic．It darts forward and scorches itself．In a desperate frenzy，it brandishes its weapon，crooks it，straightens it，lays it down flat and raises it again，all with such disorderly haste that I am quite unable to follow its movements accurately．

The moment ought to have come for the Scorpion to release himself from his torture with a blow of the stiletto．And indeed，with a sudden spasm，the long-suffering creature becomes motionless，lies at full-length，flat upon the ground．There is not a movement；the inertia is complete．Is the Scorpion dead？It really looks like it．Perhaps he has pinked himself with a thrust of his sting that escaped me in the turmoil of the last efforts．If he has actually stabbed himself，if he has resorted to suicide，then he is dead beyond a doubt：we have just seen how quickly he succumbs to his own venom．

In my uncertainty，I pick up the apparently dead body with the tip of my forceps and lay it on a bed of cool sand．An hour later，the alleged corpse returns to life，as lusty as before the ordeal．I repeat the process with a second and third specimen．The results are the same．After the frantic plunges of the desperate victim，we have the same sudden inertia，with the creature sprawling flat as though struck by lightning，and the same return to life on the cool sand．

It seems probable that those who invented the story of the Scorpion committing suicide were deceived by this sudden swoon，this paralysing spasm，into which the high temperature of the enclosure throws the exasperated beast．Too quickly convinced，they left the victim to burn to death．Had they been less credulous and withdrawn the animal in good time from its circle of fire，they would have seen the apparently dead Scorpion return to life and thus assert its profound ignorance of suicide．

Apart from man，no living thing knows the last resource of a voluntary end，because none has a knowledge of death．As for us，to feel that we have the power to escape from the miseries of life is a noble prerogative，upon which it is good to meditate，as a sign of our elevation above the commonalty of the animal world；but in point of fact it becomes cowardice if from the possibility we pass to action．

He who proposes to go to that length should at least repeat to himself what Confucius，the great philosopher of the yellow race，said twenty-five centuries ago．Having surprised a stranger in the woods fixing to the branch of a tree a rope wherewith to hang himself，the Chinese sage addressed him in words the gist of which was as follows：“However great your misfortunes，the greatest of all would be to yield to despair．All the rest can be repaired；this one is irreparable．Do not believe that all is lost for you and try to convince yourself of a truth which has been proved indisputable by the experience of the centuries．And that truth is this：so long as a man has life，there is no need for him to despair．He may pass from the greatest misery to the greatest joy，from the greatest misfortune to the highest felicity．Take courage and，as though you were this very day beginning to recognize the value of life，strive at every moment to make the most of it．”

This humdrum Chinese philosophy is not without merit．It suggests the moralizing of the fabulist：

“…Qu'on me rende impotent，

Cul-de-jatte，goutteux，manchot，pourvu qu'en somme

Je vive，c'est assez：je suis plus que content．”

Yes，yes，La Fontaine and Kung the philosopher are right：life is a serious matter，which it will not do to throw away into the first bush by the roadside like a useless garment．We must look upon it not as a pleasure，nor yet as a punishment，but as a duty of which we have to acquit ourselves as well as we can until we are given leave to depart．

To anticipate this leave is cowardly and foolish．The power to disappear at will through death's trap-door does not justify us in deserting our post；but it opens to us certain vistas which are absolutely unknown to the animal．

We alone know how life's pageant closes，we alone can foresee our end，we alone profess devotion to the dead．Of these high matters none other has any suspicion．When would-be scientists proclaim aloud，when they declare that a wretched insect knows the trick of simulating death，we will ask them to look more closely and not to confound the hypnosis due to terror with the pretence of a condition unknown to the animal world．

Ours alone is the clear vision of an end，ours alone the glorious instinct of the beyond．Here，filling its modest part，speaks the voice of entomology，saying：“Have confidence；never did an instinct fail to keep its promises．”
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