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 Many cases of potential mimicry are reported sim-
 ply because the species in question are quite similar
 in external appearance. However, neither data nor

 testable hypotheses are advanced to determine if
 mimicry actually exists (e.g., Eaton, 1976; Ginger-
 ich, 1975). We have observed morphological simi-

 larity in the structure of the protective body cases of
 caddisfly larvae (Helicopsyche borealis: Insecta; Tri-
 choptera) and aquatic snails (Physa integra: Gastro-
 poda).

 The resemblance of body coverings between lar-

 vae and snails appears analogous to Batesian mim-
 icry (see Wickler, 1968), whereby the apparent model

 (i.e., the snail) might be undesirable, but because of

 a protective body covering rather than a noxious
 taste. A possible mimic (i.e., the caddisfly larvae)
 could then enhance its survival probability, if less
 predation resulted (because of its resemblance to the
 model) and if a predator could not discriminate be-

 tween the two species.
 The protective cases of caddisfly larvae and aquat-

 ic snails are similar in coloration and characterized
 by a prominent whorl (Fig. 1B, C). Originally, H.
 borealis was described as a snail based on the case
 only (Lea, 1834); and, although early taxonomists
 placed them in the same family (Denning, pers.

 comm.), fundamental differences exist in shell con-
 struction. The cases of caddisfly larvae are formed
 by cementing sand grains together with excretions

 from silk glands. In contrast, the shells of aquatic
 snails are formed by calcium carbonate excretions
 from the mantle. Since these species occur in sym-
 patry (Pennak, 1953; Cummins, pers. comm.), we
 tentatively hypothesized that caddisfly larvae mimic
 the external morphology of aquatic snails. In nature,
 fishes are a known predator of caddisfly larvae (Pen-
 nak, 1953). However, further systematic study of the
 specific circumstances regarding their predation is
 necessary.

 If our tentative hypothesis were correct, the fol-
 lowing statements could be made: 1) piscine preda-

 tors learn through reinforcement and conditioning
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 not to attack shells they cannot successfully "crack"
 open; 2) the protective body cases of snails and cad-

 disfly larvae are indistinguishable to predators; and
 3) the cases are conferring a protective advantage to
 the caddisfly larvae.

 In this note we formulate a number of hypotheses

 which are experimentally tested to determine wheth-
 er the cases of caddisfly larvae mimic those of aquatic
 snails.

 METHODS

 Naive hatchery raised brook trout (Salvelinus fon-
 tinalus) were used as predators in all experiments.
 All trout were starved for four days prior to exposure

 to caddisfly larvae and aquatic snails. Larvae and
 snails were collected most often from the same rocks
 in the St. Vrain Drainage in Boulder County, Col-

 orado. All experiments were performed in individual
 three-gallon tanks stored in a controlled environ-
 mental room. Water temperatures in the tanks
 ranged from 13-17 C.

 RESULTS AND DISCUSSION

 Experiment 1.-Do trout discriminate between
 larvae and snails?

 If trout cannot distinguish between larvae and

 snails, several results should follow. First, if a group
 of trout learns that snails are inedible, they should
 then avoid both snails and larvae. Second, a differ-
 ent group of trout that learns to prey on larvae
 should, when exposed to snails, attempt to prey on
 them. Conversely, if trout learn to discriminate, the
 order of presentation of snails and larvae will be
 unimportant.

 Procedure.-Twelve trout were individually

 housed in tanks. Six were then exposed individually

 to five larvae, each for six days. The other six trout
 were presented individually to five snails, each for
 a six-day period.

 Results. -In all trials larvae were never preyed
 upon and all available snails were consumed. How-
 ever, eight snails avoided predation by climbing
 walls. These data illustrate that snails are not gain-
 ing a protective advantage. In fact, they were the

 only source of trout predation. Also, since snails were
 preyed upon, mimicry (as exemplified by a hard and

 protective shell) no longer appears a plausible hy-
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 pothesis. We suspected however that some form of
 mimicry was still possible.

 Experiment 2. -Predation and movement: Do larvae
 mimic dead or non-moving snails?

 Since, in Experiment 1, some of the snails moved
 out of the range of predation we next examined the
 movements of snails and larvae. Marked locomotor
 differences existed. Larvae were sedentary and ex-
 hibited little movement whereas snails actively
 moved across tank bottoms and occasionally climbed
 the walls. Because larvae were not preyed upon in
 Experiment 1 and predatory behavior in some trout
 is elicited by prey movement (Ware, 1973), our
 working hypothesis was that larvae mimic either
 dead or non-moving (e.g., satiated) snails, or both,
 or other inanimate objects (e.g., sand grains, rocks,
 etc.).

 If our hypothesis were correct, several results
 should follow. First, prey movement must be impli-
 cated in eliciting predatory behavior in naive brook
 trout. This behavior would be discernible by expos-
 ing naive trout to live and dead snails. Second, the
 lack of trout discriminatory ability between dead
 snails and larvae (which also were non-moving al-
 though they were alive) must be demonstrated. This
 step is also testable by introducing starved trout to
 both dead snails and live larvae.

 Procedure.-Both of the above steps were com-
 bined. In ten separate tanks we individually exposed
 ten trout simultaneously (one fish per tank) to live
 snails, dead snails, and live larvae. An individual
 was considered to be preyed upon when either it was
 consumed by a trout (observed by us) or it no longer
 persisted in its original form (i.e., it was mutilated
 through mastication).

 Results.-Trout demonstrated prey preferences
 by selecting moving forms more often than non-mov-
 ing forms (Table 1A). However, this experiment sim-
 ply illustrates that prey movement is important in
 eliciting predatory behavior in naive brook trout. It
 demonstrates nothing pertaining to the shape of
 prey. Perhaps the presence of moving prey detracts
 from predatory discrimination in non-moving types.

 A

 B 4C

 FIG. 1. The three species tested for a mimetic
 complex. A) Leptocella albida, B) Physa integra, C)
 Helicopsyche borealis.

 Experiment 3.-Is the whorled case or the
 lack of motion confering the

 protective advantage?

 If the protective cases of H. borealis larvae mimic
 those of snails, then H. borealis should be subject
 to less predation than other non-moving species of
 caddisfly larvae with different case designs. That is,
 a different species of non-moving caddisfly larvae
 with a case not resembling that of snails, should be
 preyed upon more often than H. borealis. Alterna-
 tively, if it is not the case which confers the protec-
 tive advantage but the lack of motion instead, then
 both species of larvae should experience little pre-
 dation. Our working hypothesis then, was that H.
 borealis mimics non-moving snails and will therefore
 experience less predation than other non-moving but
 differently shaped caddisfly larvae cases.

 Procedure.-To test our hypothesis we exposed
 two species of non-moving larvae, H. borealis and
 Leptocella albida (Fig. 1A), to individually housed
 trout that had been previously exposed to snails. At
 this time, we also placed dead snails in each tank to
 determine further if differential predation was oc-
 curring. All three species were then exposed to trout
 predation for six days.

 TABLE 1. (A) The percent of live caddisfly larvae (n = 50), live snails (n = 50), and dead snails (n = 30)

 remaining after exposure to naive brook trout (Experiment 2). (B) The percent of live caddisfly larvae (n = 40),
 live Leptocella albida (n = 40), and dead snails (n = 20) after exposure to brook trout (Experiment 3).

 Number of days after exposure

 Organism 1 2 3 4 5 6

 caddisfly larvae 100 100 100 100 100 95
 (A) dead snails 100 77 67 67 67 67

 live snails 100 27 0 0 0 0

 caddisfly larvae 100 100 100 100 100 98
 (B) L. albida 100 100 100 100 95 95

 dead snails 100 100 95 95 95 95
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 Results.-In this experiment, prey preferences

 were not demonstrated by trout (Table 1B). The lack
 of preference for both of the species of larvae indi-
 cates that shape is not the unique feature conferring
 an advantage to H. borealis. In view of the fact that
 the prey species were largely ignored by hungry
 trout, it seems reasonable to assume that the lack of
 movement was more important than shape. We
 therefore rejected our last hypothesis and concluded
 that the case of H. borealis does not mimic that of
 P. integra.

 CONCLUSIONS

 The lack of differential predation or any predation
 in the last experiment supports the contention that
 the non-moving prey items were undesirable to
 brook trout. Hence, our conclusion that predation
 (or the lack of it) has not been a major selective force
 governing the structural resemblance of H. borealis
 to P. integra.

 Ross (1956; see also Wiggins, 1977) discussed the
 evolution and taxonomy of H. borealis, but we are
 unaware of any statements or experiments that at-
 tempt to explain the evolutionary significance of lar-
 val case resmblance to snails. Our inability to im-
 plicate mimicry between caddisfly larvae and snails
 using brook trout does not rule out the possibility
 that other predators (e.g., birds or other fish) have
 been important in the evolution of these forms. How-
 ever, it is also likely that common selection pressures
 (e.g., hydrodynamics) have favored the evolution of
 similar morphologies between phylogenetically dis-
 tant groups. If so, the striking resemblance between
 cases and shells represents an extreme example of
 convergent evolution between phyla (see Kaster and
 Berger, 1977, for a further discussion of convergent
 evolution between phyla).

 Although this study presents evidence contrary to
 our original supposition of mimicry, our results are

 based on the testing of a number of hypotheses.
 Many of the existing examples of mimicry have not
 been carefully studied experimentally. It is therefore
 possible that many of these examples represent par-

 allel or convergent evolution rather than mimicry.
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 The startling number of endemic Drosophila
 species found on the Hawaiian Islands has attracted
 the attention of a large number of evolutionary bi-
 ologists. Recently, Ringo (1977) has reviewed the
 three primary hypotheses that have been proposed
 to explain this spectacular case of rapid speciation.
 The first is the "adaptive" model (Dobzhansky, 1972,

 1976), which Ringo points out is inconsistent with
 the allozyme data and does not explain why Hawai-
 ian Drosophila evolution has been characterized by

 striking morphological and behavioral modifications
 whereas continental Drosophila evolution has not.
 The second is Carsons' hypothesis (1970, 1975) that
 founder effects (Mayr, 1963) can lead to a "genetic
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